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PREFACE

It is with immensehonor and satisfactionthat | presentthe Second\ational Communication
(NC2) of Mozambiqueto the United Nations Framework Conventionon Climate Change
(UNFCCCJrhis Communicationoutlines the latest information on the country's progressin

addressinglimate changethrough specificactionsandinterventions.

Theongoingand expectedimpactsof climate changein Mozambiquedo not show substantial
differenceswhen comparedto other countriesin the world particularly, with those on the

Africancontinent. Mozambiqueis one of the Africancountriesmost exposedo climaterelated

risks that are being and will continue to be exacerbated by climate change. Extremely
dangerous and destructive events have been recurrent and often resulting in disasters,
characterizedby high socioeconomiémpactsthat threaten and delay the developmentgains
that the countryhasachievedn the recent past. During2019,the centraland northernregions
of Mozambiquewere devastatedby TropicalCyclonedDA/ and KENNETHyhich rank among
the mostintenseand destructiveeventseveroccurredn the historyof southernAfrica.

Thelatest world scientifc reports indicate that eventsof this type will becomemore common
and dangerousand, therefore, pose an additional challengefor the country on its way to
achievingthe varioussustainabledevelopmengoals,includingother national goals.Despitethe
challengeswe face, Mozambiqueis committed to reducevulnerabilityto climate changeand
improving the well-being of its people through the implementationof concretemeasuresto
adapt and reduce climate risks, promoting mitigation and developmentwith the active
participationof actorsfrom the social,environmentaland economicsectors.

Until now, Mozambiquehasbeenrespondingo climate changethrough the implementationof
variousclimate actions,observingtheir alignmentwith key plans,policies,strategiesand other
relevantinstruments.

anp——

N

IveteJoaquimMaibaze

Minister of Landand Environment
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Executive Summary

1. Introduction

Mozambiquejoined by ratifying the United Nations Framework Conventionon Climate
Changg UNFCCCihe globalefforts to combatclimate changeand, consequentlyassumed
the commitment to integrate in its policies, strategies, action plans and programs
development, adaptation and mitigation actions to climate change. The country also
assumedthe obligationto communicateto the Conferenceof the Parties(COP)elevant
information on the implementationof the Conventon. Suchinformation includesemissions
by sourcesand removalsby sinksof GreenhouseésasegGHG )occurringin the country,in a
given period and actions to reduce them, as well as adaptation and means of
implementationsuchasfinancial ,technologicabnd capacitybuilding.

Thus,this is the secondcommunicationthat Mozambiquesubmitsto the COPcontaining
information on its vulnerabilityand the adverseimpactsof climate change which occurred
between 2000 and 2018; the estimatesof emissionsand removals occurredin the period
from 1995to 2004;the actionsimplementedand/or programmed,aimed at implementing
the Convention,includingthe financialand technologicalconstraintsand capacitybuilding
needs for the effective implementation of the Conventon, as well as the documents
formulated and submitted to the Convention,in responseto the decisionsadopted at the
Conference®f the Parties,highlightingthe NAPAthe TechnologicaPlanandthe Intended
NationallyDeterminedContributions(INDCspf Mozambique2020¢ 2025.

Thiscommunicationalsoincludesinformation on the processof integratingclimate change
into national developmentpolicies,laws, strategies,plansand programsand into national,
local and sectoral planning implemented under the National Adaptation and Mitigation
Strategy2013¢ 2025andrespectiveAction Plan2013¢ 2014, of whichthe implementation
wasextendeduntil 2019,aswell asthe NationallyDeterminedContributionof Mozambique
2020¢ 2025 and respectiveOperationalPlanof NDC2020¢ 2025and the PartnershipPlan
of NDC2018¢ 2021 approvedby the Councilof Ministers, in December2018,and whichis
beingadjustedto the decisionsadoptedin Katowice on transparencyijn December2018.

Thisdocumentcomprisessixchaptas namely:Chapterl ¢ NationalCircumstancesChapter
2 ¢ National GHGInventories,Chapter3 ¢ Vulnerabilityand AdaptationMeasures,Chapter
4 ¢ Mitigation Options, Chapter5 ¢ Other information relevant to the Conventionand
Chapter6 - Constraintsand gaps,andrelatedto financial technicaland capacityneeds.

Thereis an evolution when comparingthe 1INCand SCN both in terms of areas/sectors
covered, as well as the contents. Some key improvements from the first National
Communicationsubmitted in 2003 to the SNCinclude the descriptionof all sectors/areas
coveredin the documentparticularlyon national circumstanceshapter,the identification

of key categoriesin the inventories;the inclusion of information about the impacts of

extreme weather events that affected the country in the period covered,the inclusionof

emissionreduction estimatesresulting from mitigation measuresand the description of

initiatives carriedout in the countrythat contribute to the achievementf the fundamental
objective of the UNFCCC.

Xii



The countryisfinalizingthe formulation of the following documents:NationallyDetermined
Contribution Implementation Plan of Mozambique 2020 ¢ 2021, Mozambique Low
EmissionsdLongTerm DevelopmentStrategy 2020 ¢ 2050, National Adaptation Plan and
ActionPlanof the National Strategyfor Adaptationand Mitigation of ClimateChange2020-
2025.

ThisSecondNational Communicatiornis accompaniedy the FirstBiennialUpdate Reportc
PBURwhich includesrelevant summariesof the information containedin this SNCaswell
asthe REDD#echnicalAnnex.

1.1. National Circumstances

Chapter 1 provides an overview of national circumstancesin terms of geographicand
demographigrofile of the country, the evolution of macroeconomigéndicators,climateand
its variability, climate trends and future climate projections. It describesseveralsectors
sensitiveto climate change,such as agriculture, forestry, fisheries, energy, industry and
other relevantones,namelybiodiversity,health and tourism. Thischapteralsopresentsthe
profile of disastersandtheir trends, nationalpriorities andinstitutional arrangements.

Mozambiqueis located on the east coast of Africa and borders Tanzaniato the north,
Malawi, Zambiaand Zimbabweto the west, and SouthAfricaand Eswatinito the south. The
country hasan areaof 799,380km?, of which about 13,000km? is maritime and 78,380km?
correspondto the land part, and hasa coastalstrip to the eastof the territory that is bathed
by the IndianOceanjn an extensionof 2,700km.

Thecountryis dividedinto 10 provinces,however,the municipalityof Maputo city (capital
of the country)hasthe provincestatus,whichbringsthe numberto 11 provinces.

It currently has154districts (26 more than the previous 128)which,in turn, are dividedinto
419 AdministrativePostsand the latter are made up of 1,052 localities.In addition to the
abovereported subdivisions53 municipalautarchiesare added, 33 were createdin 1998,
another10 establishedn 2008andanother10in 2013.

TheMozambicanpopulationhasbeen growingat a rate of 2.4%per year. Accordingto the
2017 population census,it was estimated at 27,909,798inhabitants, of which 48% were
men and 52%were women. Thedistribution by agegroupis abou 45%between0-14 years
old, 52%between 15-64 yearsold and 3% over 64 yearsold. INE'spopulation projections
indicate that by 2030 the country will have around 30 million inhabitants, which
presupposeghat developmentinterventionsshould ensurethat Mozambiqueis prepared
to meetthe needsof this number.

Regardingo the economy,MozambiqueexperiencedGDPgrowth from 2008to 2014 and
then a decreasedriven by severalfactors,includingthe armedinsurgencyin Cabodelgado.
Agriculturein this country is the pillar of the nationaleconomy.Thissectoremploys90%of
the country's female workforce and 70% of the male workforce, that is, 80% of the
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Mozambicanworking population works in the agrariansector (PEDSA2011). The agrarian
sectorhasan averageshareof GDPabove20%o0f the total. After agriculture,the sectorsof
manufacturingindustry and commerceare those that registereda relevant contribution to
the national GDP.Although Mozambiquehas large reservesof coal and natural gas,the
exploration of theseresourcess at an earlystageand, consequentlythe contribution of the
extractive industry to the national GDPremainslower than the three sectorsmentioned
above,but with atendencyto growannually.

Accordingto the KéppenGeigerclasification,the climate of Mozambiqueis generallyof A-
w type (humidanddry tropical) and with pocketsof BSh(warm semtarid climate),with two
very distinct seasonspne hot and rainy, from Octoberto April, andthe other cold anddry,
from May to Sepember (Gelceret al. 2018). Other manifestationsof climateslike As, Cfa
and Cwacanbe found in isolation.

The period of greatest precipitation in Mozambiquecorrespondsto the summerin the
southern hemisphere,between October and April. During the rainy season,the highest
precipitationvaluesoccurin the monthsof JanuaryFebruaryand March.

Averagetemperature trends show positive variations(increasein averagetemperature)in

most parts of the country. Studiesindicatethat the averageannualtemperature increased
by 0.6°Chetween1960¢ 2006,at an averagerate of 0.13°Qper decade for most seasonof

the year(INGC2009).Observedorecipitationtrendsin Mozambiqueare not significantdue

to the largeinter-annualprecipitationvariabilityin different seasons.

In Mozambique,the averageannualtemperature is projected to increasebetween 1.0 to
2.8°Chy 2060andbetweenl.4to 4.6 °Cby 2090(INGC2009;Mcsweeneyet al.,2010).The
projectedrate of warmingwill be fasterin the interior regions of the country than in areas
closerto the coast.

Asfor the relief, there are three main forms in the country, namely:plains, plateausand
mountains.Thus,in general,the Mozambicarrelief hasa stairwayformat, aswhen walking
from the coastto the interior of the country, we havethree steps.Thefirst is locatedalong
the coastand is formed by plains,the secondis located in the intermediate zone and is
formed by plateaus,andthe third stepisinland,formed by mountains.

However climate-induced disastershavebeenthe most significantmanifestationof climate
variability and changein Mozambique.From1980to 2019,the country wasaffected by 21
tropical cyclones, 20 flood events and 12 droughts. This means that on average
Mozambiqueis affected by a tropical cycloneor a flood event every 2 yearsand a drought
event every 3 years. Tropicalcyclonesand flood eventsrepresentabout 77%of the total
eventsthat occurredin the periodunderreview.

Theconsequencesf the observedimpactsof climate changein the countryincludethe loss
of human lives, destruction of socioeconomidnfrastructure and properties, loss of crops
and environmental degradation,with emphasison erosion and saltwater intrusion, with
impactson communitiesandthe nationaleconomy(MITADER2018).
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Thefloodsthat occurredbetween2000and 2015 affected about 4,629,000people,caused
1,204 deathsand affected 1,176,000homes, of which 628,700were destroyed,including
water storage and flood protection infrastructure, with a greater emphasison the dikes
Licungain Nanteand Limpopoin Chokwe Guijadand XaiXaiandrail and port infrastructure.
Thecostof theseeventswasestimatedat 1,355.9million USD.

The damagesrecordedon the roadsbetween 2011 and 2015include 130 aqueducts,119
bridges and 41 drifts destroyed or affected, 15,512 km of impassableroads, with an
estimatedvalue of destructionof around13,316,443,53MT, correspondingo around 333
million USD.

Theoccurrenceof extremeeventsin the country, in the period from 2005to 2014haveled
to crop lossesof 1,199,762.91ha. In the southernand central zoneslossesresulting from
severedroughts occurredwith 70.01%,being 368.91ha in 2005;in 2007 droughtswere
moderate, with 102,000 ha lost; droughts and floods occurredin 2009, with significant
lossesof 715,696ha.

Saltwater intrusion intrusion representsa problem on the Umbeluzi,Incomati, Limpopo,
SavePungueBuziand Zambezrivers,whereirrigationis well developed.

In 2012, the Governmentof Mozambique (GovM) approvedthe National Climate Change
Adaptationand Mitigation Strategy(NCCAMS)012-2025, of which the generalobjectiveis

tod S & G lgdidelihesét actionto build resilience jncludingthe reductionof climaterisks,
in communitiesand in the nationaleconomyand promote low carbondevelopmentandthe

greeneconomy,through its integrationin the sectoraland local planningLINE OMECOA,
2012).Thespecificobjectivesof NCCAM&@re:

that Mozambiquebecomesresilientto the impactsof CC reducingclimate risksto people
and property to a minimum, and restoringand ensuringthe rational useand the protection
of naturaland physicalcapital;

identify and make use of opportunities to reduce GHG emissionsthat simultaneously
contribute to the sustainableuse of natural resourcesand accessto financial and
technologicalresourcesat affordable prices, and reduce pollution and environmental
degradation promotinglow-carbondevelopment;and

build institutional and human capacity, as well as explore opportunities to access
technological and financial resources, for the implementation of the NCCAMS
(MICOA,2012).

The Strategydefines adaptation and climate risk reduction as a national priority, while
recognizinghe needto take advantageof the opportunitiesthat the country has, without
jeopardizingthe developmentactions, in reducing the impacts of CC,through a set of
mitigation andlow carbondevelopment(MICOA2012).

Additionally, in recognition of the need to adjust policies and adapt institutions, build
capacitiedor implementationat all levels,generateknowledgeand disseminatet to society
at large, with a view to scientificallyand technicallyinformed decisionmaking, a set of
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crosscutting strategic actions are considered and put into practice of which the
implementationof this Strategywill be facilitated (MICOA2012).

The overall coordination of actions on climate change in Mozambique is under the
responsibility of the Ministry of Land and Environment (MTA), through the National
Directorateof ClimateChangg(DMC)which, at the sametime, actsasa focal point for the
Convention.

Likewise,the DMCis responsiblefor coordinatingthe Interinstitutional Group on Climate
Change(GIIMC) which is composedby representativesof Ministries/Institutionsof which
the mandatescoverareasand/or sectorsrelevantto climate changeand representativesof
non-governmentakctors,private sector,civil society,academiaand SocialCommunication.

However, there are still challengesto strengthen the climate change coordination
mechanismin Mozambiqueto ensurethat the country respondsin an effective and timely
manner,to the assumedcommitments,aswell asto explorefinancial,technologytransfer
and capacitybuildingopportunities.

1.2 National Greenhouse&Gaslinventories
Greenhousegasemissions

The GHGemissionsinventory includedin this SecondNational Communicationcoversthe
period from 1990to 2016for the following sectors:(1) Energy;(2) IndustrialProcessesnd
Useof Products (IPPU)(3) Agriculture;(4) LandUseChangeand Forestry;and (5) Waste.

TheGHGnNnventoryusedthe IPCQ006 Guide(2006IPCQuidelinesfor nationalgreenhouse
gasinventories),the respectiveSoftware,and the 2000 Guideto GoodPracticeGPGynd

Managementof Uncertainty in National GreenhouseGas Inventories (IPCC2000). The
inventory coverssourcesof GHGemissionsfrom anthropogenicactivities for direct GHG,
including carbon dioxide (CQ) and their removalsby sinks. Methane (CH), and nitrous
oxide (N.O) emissionsfrom fires on Landremainedin the same category,conversionsto

other landuseandnon-methanevolatile organiccompoundgNMVOC).

In 2016, net anthropogenicemissionsof greenhousegaseswere estimated at 15,902 Gg
CQeq for Enegy (19%of the total emission),2,798 CQeq (5%)for Industrial processes,
1,882GgCQ@eq (3%)for Agriculture,33,721GgCQeq (61%)for LULUCFRNd 1,194GgC@eq
(2%) for Waste. Between 2005 and 2016, total CQeq emissionsof Energy, Industrial
processesAgriculture, LULUCRNd Wasteincreasedby 222%,66%,16%, 36% and 330%,
respectively.Broadly, LULUCIEontribute to 61%of total emissionin 2016, the remaining
small contribution if from Energywith 29%,Industrial processeswith 5%, Agriculturewith
3%andWastewith 2%.

a2l | Yo AthtalzS®mission without LULUCFin 2016 is about 21,776 GgC@eq
representingto 39%of total emission.
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With increasingemissionsfrom the energy,industry and waste sectors,their proportional
contribution hasconsistentlyincreasedthroughout the period of analysisput they are still
muchlower than the overallper capitaGHGemissionsThecountry hasan emissionwithout
LULUCIef well below 1tCQeq per capitaand with LULUCIef about 2 tCQeq per capita.
Thetotal emissias from the data seriescan be comparedin the following graphsof total
nationalemissionswith andwithout LULUCF.
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Figurel.1l: CQemissions trends with LULUCF

1.3 Vulnerability and Adaptation Measures

Mozambiqueis vulnerableto climate changedue to its geographiclocation in the inter-
tropical convergenceoneand downstreamof sharedriver basinsjts long coastlineandthe
existenceof extensiveareaswith analtitude below current sealevel. Onthe other hand,the
high level of poverty, limited investmentsin advancedtechnology,and the fragility of
infrastructure and health servicescontribute to its vulnerabilityand low adaptivecapacity.
Extreme weather events such as droughts, floods and tropical cyclonesaffect different
regions of the country every year. Consequencesnclude loss of human life, loss of
agricultural crops, domestic animals, destruction of social and economic infrastructure,
increaseddependenceon international aid, rising prices for agricultural products and
deterioratinghumanhealth. Climatechangethus representsa setbackin the efforts of the
Governmentand its partnersto fight poverty and achievethe SustainableDevelopment
Goals.

Thus,it is considereda priority to as®ssthe vulnerabilityof the most important socialand
economicsectorsand identify adaptationmeasuresThischapterpresentsthe resultsof the

vulnerability and adaptation assessmenstudy carried out in preparation for the SNCin

2011,in the sectorsareasof: coastalzones water resourcesfisheries,agriculture,pastures

and livestockand health, aswell asadaptationand climate risk reduction containedin the
NCCAMR013¢ 2025andits Action Plan2013- 2014, approvedat the 39th Sessiorof the

Council of Ministers, held on 13 November2012,of which generalobjectiveisto d Sa G I 6 f A &4 K
the action guidelinesto build resilience, including the reduction of climate risks, in
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communitiesandin the nationaleconomyandto promote low carbondevelopmentandthe
greeneconomy throughits integrationin the sectoralandlocalplanningLINE OS 4 & ¢ @

The adaptation and risk reduction pillar of the Strategy,of which the objective is that
G a2l | Y bekdmesRsilientto the impactsof CC reducingclimate risksto peopleand
property to a minimum, and restoringand ensuringthe rational use and the protection of
natural and physicalO I LJA via$ defihexi basedon the resultsof the studiescarriedout at
the SNCIt shouldbe noted that the strategicadaptationand risk reduction actionsof the
Strategyare part of the adaptationcomponentof the NDCand are better defined in the
country OperationalPlanof the NDC2020¢ 2025.

Thus,the adaptation chapter also includesstrategicactionsfrom the adaptation and risk
reductionpillar of the Strategy hamely:

(1) Strengthen the early warning system;

(i)  Ensure preparedness for an effective response to climate risks;

(i)  Increase water resources management capacity;

(iv) Increase access and capacity of water harvesting, storage,tntezd and
distribution;

(v) Increase the resilience of agriculture and livestock;

(vi) Increase fishing resilience;

(vii) Ensure adequate levels of food and nutrition security;

(viii) Increase the adaptive capacity of vulnerable people;

(iX) Reduce people's vulnerability to climatbange vectoborn disease transmission;

(x) Ensure and protect biodiversity;

(xi)  Promote tree planting mechanisms and establishment of forests for local use;

(xii) Develop resilience mechanisms for urban areas and other settlements;

(xiii) Adapt the development of resort a@ncoastal areas to reduce the impacts of climate
change.

However,the OperationalPlanof the NDC2020¢ 2025 organizeghe climaterisk reduction
and adaptationcomponentinto:

()  Communication, education, training and awareness;

(i)  Climate risk reduction;

(i)  Water resources;

(iv)  Agriculture, forest, fisheries, food and nutrition security;

(v)  Social protection;

(vi) Health;

(vii) Biodiversity;

(vii) Infrastructure, urban areas, settlement and resort & coastal areas.

This Planaims to operationalizethe country's contribution pursuing efforts to keep the
commitmentsassumedinderthe ParisAgreement.

Beloware the summariesof the vulnerabilityassessmenstudiescarriedout in the context
of the preparationof the SNGandrespectiveadaptationmeasuresaswell asthe adaptation
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and risk reduction measurescontainedin the NCCAM&nd those the country intends to
implement as part of its contribution to achievethe purposesof the Paris Agreement,
relatingto & A y O NiBd capagityfio adaptto the adverseeffects of climate changeand
promoting climate resilience in a development of low GHG emissions,so that food
productionisnotO2 YLIN2 YA 4 SR¢ @

Agriculture

Agricultureis the sectoron which most of the Mozambicarnpopulationdependsfor income
and food security. It is one of the sectors most affected by climate change. For the
assessmenof vulnerability and adaptation, the maize crop producedin rainfed, in the
district of Chokwe,Gazaprovince, was selected.Projectionsof climatic variablesindicate
that in the period 20112030 there will be an increasein temperature, reduced average
annual precipitation and high variability. Yieldsfrom rainfed maize may decline over the
next 20 years,with consequencegor food security and householdincome. Measuresto
reducevulnerabilityinclude promotion of conservationagriculture (CA);implementationof
smaltscaleirrigation systemsmanagemenof agriculturalpractices;propagationof drought
resistantcrops;use of adaptablevarietiesfor eachagro-ecologicalregion; improvementof
earlywarning systemsn caseof floods,droughtsand cyclonesandtraining of extensionists
onissuegelatedto climatechangeadaptation.

Basedon the aforementionedresults,NCCAMS&Ilassifiesas high the impactsof changesn
precipitation patternsand atmospheic temperature,floods,droughtsandtropical cyclones;
moderate impacts from rising sea levels and low impacts from rising sea water
temperatures.

The Strategyrecognizeghat adaptationmeasuresn the agriculturesector must be one of
vulnerability. The Strategyrecognizeshat adaptation measuresin the agricultural sector
shouldbe givenhigherpriority in reducingvulnerabilityto CClt alsorecognizeghe relevant
role of resilientinfrastructurein both flood and drought protection of crops(for irrigation,
drainage postharvestoperationsandroad access)the useof groundwaterandthe needto
protect crops from extremesevents, such as tropical cyclones,and establishesthat the
promotion of CAmust be a goal,aswell asthe promotion of resilient cropsthroughoutthe
country.

Agricultureis one of the two sectorsconsideredin the adaptationcomponentof the TNA
process.The three priority technologiesfor this sector are: conservationagriculture, of
whichthe implementationcostis estimatedat USD8 358 200; harvestingand conservation
of rainwater with an estimated cost of USD 134,696,050;and, seed production and
promotion of low-cost storage systemsestimated to cost around USD5,216,40Q0 be
implemented.
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Grazingand Livestock

The vulnerability and adaptation of natural grazingand livestock were analyzedin the
LimpopoRiverBasin,due to the importanceof cattle raisingin the economyand livelihood
of local communities.Due to the lack of data neededfor modelling, the assessmenbf
grazingvulnerabilitywas basedon a systematicreview of studiescarriedout in areaswith
environmental attributes and similar grazing managementpracticesfor cattle. Possible
impactsof climate changein this sectorincludethe lengtheningof the dry seassonwhichisa
period of food shortageand scarcityof water for livestockconsumptiondue to reducedflow
anddrynessof naturalwater sources.

These impacts may result in reduced levels of livestock production due to increased
livestockmortality and reducedaverageweight gainand milk production, aggravatingood
shortagesand food insecurityin rural communitiesdependenton cattle raising.Proposed
adaptation measures include rainwater harvesting; improving the management and
regulation of community grazing management practices; identification of livestock
promotion zones, i.e., where livestock is less impacted by climate change and has
comparative advantagesfor subsistenceand family income; shift to sustainable and
integrated methods of animal production; and dissemination of forage conservation
methods.

Health

To assesghe vulnerability of the health sector, malaria and cholerawere consideredas
both are diseaseghat most concernthe sectorin terms of the number of admissionsand
deathsto the health units. After the evaluationstudy carried out within the scopeof the
first versionof the SNCpreparedin 2011,the MISAU with the supportof WHO ,startedthe
assessmenbf the Vulnerability and Climate ChangeAdaptation in the Health Sectorin
Mozambique.Thisstudy includedthe assessmenbf the impact of climate changeon two
climate-sensitivediseasesn the country: malariaand acutediarrhea.

Thisis the first studyin Mozambiquethat calculateshe vulnerabilityindex of a sector (the
heath sector),includingthe vulnerabilityindexto drought,floodsandtropical cyclonesThe
Studyfollowed the approachrecommendedoy the IPCGind WHO.Theresultsshowthat in
general,the vulnerabilityof the health sectoris high. In a total of 85 districts coveredby the
study, correspondingto 59.6%o0f the national territory and 48.9%of the population, the
vulnerabilityindexis either highor veryhigh.

TheStudyincludedvulnerabilityanalysidor eachtype of extremeevent. Thusthe IVSfor all
districtsin the countryfor droughts,floodsand cycloneswvascalculated . Theanalysigesults
indicatethat:

(1) 11 Districts (Panda, Mabote, Funhalouro, Govuro, Marromeu, Massingir, Inhassoro,

Homoine, Chokwe, Massinga and Nacaroa), corresponding to 9.8% oftional
territory and 4.2% of the population, are very vulnerable to drought events;
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(ii)

(iii)

12 Districts (Nhamatanda, Mopeia, Caia, Mutarara, Morrumbala, Machanga,
Maganja da Costa, Xaai, Cahora Bassa, Magoe, Buzi and Guija), corresponding to
8.2% of theterritory and 7.2% of the population, have a very high rate vulnerability
to floods;

4 Districts (Larde, Moma, Massinga and Nhamatanda), corresponding to 2.2% of the

territory and 3.5% of the population have a very high rate of cyclones.

Thesamestudy pointed the following conclusions:

Climatechangeposesa seriouschallengefor the health sectorwhichwill be translatedinto
additional pressures.The changesover time of the main climatic parametersand their
influence on the transmissionpatterns of water-born related diseasesfogether with the
occurrenceof extreme climatic events such as droughts, floods and cyclones,make it
necessaryo increasepreparednesdgor effectiveresponseof the health sectorto dealwith
this scenario.

Adaptationmeasuredo reducethe vulnerabilityof the health sectorinclude:

1)Health education in the most vulnerable communities;
2)Impregnated mosquito nets for distribution to the population;
3)Provision of medications;

4)Leverage mosquito control activities;

5)Increased access tlean water;

6)Training of technicians.

Water resources

In the water resourcessector, the Maputo river basin was selected for vulnerability
assessmentand identification of adaptation measures.This basin is of high economic
importancein the district of Matutuine, providingaround 50%o0f water for agriculture,35%
for human consumptionand 15% for industry. For vulnerability analysis,data on daily
evaporationand precipitation obtained from sevenglobal climate models (ECHAMGFDL,
IPSLCCCMACNRMC3ROand GISSyvithin the hydrologicaimodel GeospatiaStreamFlow
Model (GeoSFM)vere usedto simulate the conditions of soil moisture and subsequent
generationof future dailyflows.

Themodelspredict probability of occurrenceof normal precipitation, with sometendency
for occurrenceof abovenormal precipitationin the Maputo Riverbasin.Analysisof future
flow fluctuationsshowsthat this basinwill receivemuchmore water in the future andthere
may be frequentfloods,while analysiof dry flows showsthat droughtswill be more severe.
Measuresproposedto adaptto frequentfloodsanddroughtsincludethe implementationof
water managementmeasures,such as the use of natural lakesand ponds, collection of
rainwater in buildings, storage of water in dams and dams, and the implementation of
protectivemeasuredo preventsaltwaterintrusionin the Maputo basindelta.
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However, NCCAMSconsiderswater resourcesto have a high impact on atmospheric
patterns changes namely, temperature, precipitation, droughts, floods and tropical
cyclonesmoderaterisein sealevelandlow risein the averageseatemperature.In orderto
facetheseimpacts,NCCAM®resentsthe following strategicactions:a L y O B dagadty
to managewater NB & 2 dzhdo & B ¢ O NddssioSand capacityfor water harvesting,
storage, treatment and R A & ( NJ Bhdsé dctbns aréalso included in the adaptation
componentof the water resourcessector.

CoastalZones

Mozambique has the third longest coastline in Africa, with more tAa00 km in length,
characterized by diverse ecosystems that include beaches, mangroves, sand dunes, coral
reefs, seagrass beds, lagoons and estuarine systems, which represents a large heritage and
natural asset for the country. NCCAMS indicates that flotsdpical cyclones and rising sea
levels have a high impact on coastal areas; the increase in the average temperature of the
sea water has a moderate impact; and droughts and changing patterns of atmospheric
temperature and precipitation have a low impact

Sea level rise could cause the coastline of Mozambique to retreat significantly in some
areas, with consequences such as coastal erosion, destruction of social and economic
infrastructure and coastal ecosystems. The increased intensity of tropical egchoill
exacerbate wave and tidal activity, affecting the sedimentation rate which in turn will
negatively influence coastal ecosystems. On the other hand, the sedimentation rate is linked
to the availability of sediments in the upstream areas. Takingantmunt that several rivers

flow in the central region of the Mozambican coast, of which the basins are shared by
several countries in the interior, the environmental problems of the Mozambican coast take
both national and regional concerns.

Considering ie importance of the Mozambique coastal coastal resources for the national
economy and social development, as well as their vulnerability to climate change, the
coastal zone and insfrastructures was one of the selected areas for the technological needs
asessment process, which culminated in the preparation of the Technological Actiog Plan
For the Transfer of Technologies for Climate Change Adaptation in MozambiQaoastal
Zones. The Plan identifies:

(1) The flood early warning system; (2) The beach nowmaft; e (3) The
restoration of mangroves, a priority technology for reducing the vulnerability of
communities, and infrastructure in Mozambique.

For the implementation of these actions, there is a need to consi{d@rThe establishment

of Technical Traing Programs, and (2) The preparation of technical, environmental,
economic and financial feasibility studies, as actions that should be incorporated into the
technological action plan for the adaptation of Mozambique's coastal zones to climate
change.Thus, the estimated costs for creating a favorable environment for the massification

of SAP technologies for Floods and Mapping, Mangrove Restoration, and Beach Feedback
correspond to approximately 6,786,000.00USD, 1,346,120USD and 2,798,000USD,
respectively.If these valuesare included the costs of implementing pilot projects and the
costs of transferring or massifying the techogy in Mozambique, the valué®or the three
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technologies) corresponded to: 6,786,000.00USD, 2,546,120.00USD and
102,798,000.00USDespectively.

If these valuesare included in the costs of implementing pilot projects and the costs for
transferring or massifying the technology Mozambique, the total costéfor the three
technologies) will correspond to: 6,786,000.00USD, 2,546002(6D and
102,798,000.00USD, respectively. It should be noted that NCCAMS and Mozambique's NDC
include other adaptation measures for coastal zones and resources that are described in the
Adaptation Chapter.

Hsheries

In the fisheries sector, the vulnerdiby to climate change of the shrimp in the Sofala Bank
was considered for assessment. This was selected for the study as it is the main fishing
groung in the country, with more than 80% of the national fishing fleet and more than 25%
of the population of artisanal fishermen, representing a high contribution to GDP,
particularly through the export of shrimp. The methodology used, applies integrated
ecological and socieconomic aspects of the shrimp to identify and assess the level of risk
or vulnerabilityto climate change. The analysis reveals the high levels of vulnerability to
climate change, as follows:

1 The predicted reduction in precipitation will decrease shrimp recruitment rates due to
increased salinity in estuaries;

1 The predicted increase in seawattemperature will significantly increase shrimp
mortality;

1 Changes in the coastal zone caused mainly by rising sea levels and mangrove
destruction could reduce shrimp recruitment;

1 Frequent and high intensity cyclones will reduce fishing effort by deisigofishing
boats and infrastructure.

These impacts will result in a decline in the shrimp population, a reduction in fishery
income, a reduction in the volume of exports and a reduction in the income of coastal
families dependent on fishing. Adaptation asres proposed to maintain the benefits of
fishing activity, in a highisk scenario, include:

1 Comply with fisheries legislation and implement precautionary fisheries management
to reduce the risk of overexploitation;

1 Fund innovative research and integedt fisheries management within coastal and
open ocean ecosystems;

1 Expand integrated monitoring systems in the most productive areas in order to obtain
systematic information on hydrophysical, hydrochemical and hydrobiological
processes;

1 Preserving and resting wetlands, estuaries and habitats essential to fisheries
resources;

1 Expand aquaculture in closed systems;
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1 Develop fisheries in deeper waters where temperature variability may be less
pronounced;

1 Build fisheries support infrastructure (eg ports) andimiain vessels in areas less
affected by tropical cyclones and tsunamis.

Themeasuregproposedaboveare integratedin the strategicaction- Increasethe resilience
of fisheriesof NCCAM@&nd alsoin the adaptationcomponentof the NDCn Mozambique.

1.4  Mitigation Options

Despite its low GHG emissions, Mozambique recognizes the potential for mitigating and
promoting lowcarbon development in certain areas, which provide an opportunity to guide
sustainable development from the start, and to access aold#i sources of funding for
initiatives oriented towards sustainable development (MICOA, 2012).

NCCAMSestablishes that mitigation actions and low carbon development should not
impede development actions, and these will be implemented when it is vetifiatthey

represent the best option for development. It is in this context theECAMSs mitigation
202SO0GAGS Aa G2 GARSY(OGAFTe YR AYLISYSyid 2L
contribute to the sustainable use of natural resources and access &ndial and
technological resources at affordable prices and the reduction of pollution and degradation
environment, promoting lowO N®» 2y RS @St 2LIYSy (¢ @

It is in this context that NCCAMS identifies 4 sectors with the potential to reduce emissions
by sourcesand/or increase carbon sequestration capacitire sectors identified are:

7)Energy;

8)Industrial Processes and Product Use;
9)Agriculture, Forests and Other Land Uses;
10)Waste.

Additionally, the Strategy indicates that voluntary carbon management programs assbcia
with carbon seals or certification processes may be promoted, capable of being
implemented by any public or private agents.

The country also has the National Strategy for Reducing Emissions from Deforestation and
Forest Degradation, Conservation of €sts and Enhancement of Carbon Reserves Through
Forests (REDD+) 202630. With this Strategy, the Government intends to promote
integrated multisector interventions to reduce carbon emissions associated with the use
and changes in land use and cover,otigh adherence to the principles of sustainable
management of forest ecosystems (natural and planted), contributing to global efforts to
mitigate and adapt to climate change and integrated and sustainable rural development. It
is expected that with the imlpmentation of REDD+ in the country, emissions of around 170
Mton of CQl/year will be avoided by 2030, an average of 12 million ;T@D year. The
INDC considered that approximately 40 mit? GDemissions would be avoided from 2020

to 2025, equivalent tomaverage annual reduction of about 8 mib,CO

Ly NBalLkyaS (2 RSOAaAA2Y wMk/td un a[AYLF [ ff
2020 ¢ 2030 in which it presents actions of policies and programs that implemented, the
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country hopes to reduce its emiss®my 76.5 Mton of C£q in the period from 2020 to
2030, of which 23 Mton of G&q would be reduced by 2024. This target was revised in 2018
and 2021, with the update of the (NDC) of Mozambique 2028025, whose emission
reduction estimates are around 48 Mton of C@eq by 2025.

The policy and program actions considered in Mozambique's 1NDC include measures
covering the sectors of: Agriculture and Livestock and Sustainable Land Use, Waste
Management, Energy Security and Industry Sustainability. Mozamisqeeognized as one

of the countries that has been most dedicated to and has developed national systems to

increase emission reductions from deforestation and forest degradation and increase

carbon sinks (REDD+).

The TNA process for mitigation covere@ #nergy and waste sectors. The project ideas are
proposed to be implemented by 2030. In the energy sector, the three priority technologies
are: three photovoltaic solar plants, with a capacity of 150MW (each one). It is suggested
that they be implementedn Niassa and Zambézia provinces and the cost is estimated at
1,000,000,000USD; natural gas combined cycle technology (five combined cycle gas power
plants for electricity generation) with a capacity of 650MW and estimated at USD 5 billion;
and, regular hgiroelectric turbine technology (with a capacity of 500MW, proposed for the
Zambezi River basin (Lupata).

For waste, the selected technologies are: landfill with garbage gas, with a capacity of
500Ton/day in Maputo; pyrolysis (pyrolytic treatment) with gpaeity of 270 ton/day,
proposed for the cities of Beira (+Dondo) and Nampula.

1.5 OtherInformation relevantto the achievementof the Convention'sobjectives

Mozambique submitted its First National Communication (INC) in 2006. After the
submission of e 1NC, the country registered milestones aimed at integrating climate
change into the planning and budgeting process. Some examples include the creation of the
climate change window in the Economic and Social Plan for the periodZie8 in which
sectoss planned climate change actions as a result of the Environment Sector Assistance
Program (PASA).

It was also within the scope of PASA that the country formulated the NCCAM;(2023)

and the respective Action Plan (20¢2014), a document approved #te 39th Session of

the Council of Ministers, held on the 13th November 2012. With the approval of NCCAMS,
the process of integrating climate change into national and sectoral development policies,
strategies, plans and programs was accelerated, includinghe local level, with the
formulation and implementation of Local Adaptation Plans in 98 districts by 2018. Within
the scope of the implementation of NCCAMS, the following documents were also approved:

(1) National Climate Change Monitoring and Evaluagystem (SNMAMC)

(i)  National Strategy for the Reduction of Emissions Resulting from Deforestation and
Forest Degradation (REDD+) 2@1#830;

(i)  Disaster Management Law;

(iv)  National Productive Social Action Program (PNASP);

(v)  National Agricultural Sector InvestmenaR (PNISA);

(vi) Strategic Plan for the Meteorology Sector;

(vii) National Adaptation Plan for the Agriculture Sector; and,
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(viii) Prequalification documents for the establishment of the wind farm in Inhambane.

In the context of technology transfer, the country partidipa in Phase Il of the Technology
Needs Assessment Initiative. This process began in 2015 with the holding of a seminar
where the sectors of agriculture and infrastructure and coastal areas were selected to
assess the technological needs for adaptatiothiese sectors/areas, and energy and waste

for mitigation. This process resulted in the formulation of three Technological Action Plans
and Project Ideas, two for adaptation covering the sectors/areas of Agriculture and
Infrastructure and Coastal Zone anket third, mitigation for Electricity Generation and
Management and Treatment Technologies of Solid Urban Waste.

The costs of the Technological Action Plans are estimated at around 13,260,400,770USD, of
which 260,400,770USD for adaptation being for agnoeltwith 148,270,650USD and
112,130,120USD for coastal zones and infrastructure; and, 13,000,000,000USD for
mitigation, with 12,000,000,000USD for electricity generation and 1,000,000,000,000USD
for management and treatment of urban solid waste.

Regardingto research and systematic observations, the country has higher education
institutions and other state institutions that carry out the activities. Hoer, research in

the area ofclimate change remains incipient due to the scarcity of resources allodated

this purpose and the weak coordination between research institutions and the Ministry
responsible for coordinating climate change. To overcome this difficulty, NCCAMS
recommends accelerating the process of establishing the Knowledge Management Centre,
to be hosted at the Mozambique Academy of Sciences, and with the function of producing,
managing and disseminating information on climate change.

The Strategy also indicates the need to create rmetitoral research teams Climate
Change Network- to be composed by thematic areas. The thematic areas will be
coordinated by the Ministries of which the mandates cover the respective research areas
and will integrate different specialized institutions, particularly the network of research
institutions, highereducation institutions and institutions for the systematic collection of
climate and sectoral data and other entities that identify themselves as holders or
producers of data and information that are identified as relevant.

Asfor systematicclimate obsenations,these constitute the fundamentalbasisfor a better
understandingof the spatialand temporal behaviorof climate. Althoughthere are still no
institutions dedicatedin collecting data and specificinformation for monitoring climate
change and impact assessment,the observations made by operational government
institutionsare contributingfor a databasecreationon climate monitoringandassessment.

In Mozambique systematicobservationgelevantfor climate changeare carriedout by the
National Institute of Meteorology of Mozambique (INAM); by the Regional Water
Administrations(ARA- South, Centre,North Centre,North and Zambezijand the National
Directorate for Water ResourcedManagement(DNGRH)py the Institute of Agricultural
Researctof Mozambique (IIAM), by the National Institute of Hydrographyand Navigation
(INAHINA)andby the Nationallnstitute of FisheriedResearcl{lIP).

Theseinstitutions have a network of observationinstrumentsdistributed throughout the
nationalterritory on land, but alsoby the sea.Theeffectivenessf the servicesprovidedby
theseinstitutions to societyhasbeen hamperedby a seriesof challengescharacterizedoy
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the low density of observationstations (most require rehabilitation and calibration) and
different levelsof technologicakolutions.Forthe most part, locationof stationsis limited to
provincial and district headquarters, as well as strategic locations such as airports,
agronomicexperimentalposts,ports and parts of the coast.

Regardingo education and training, climate changeis addressedn isolation as part of a
curriculasubjectin some educationalinstitutions. Althoughthe issueof climate changeis
alreadypart of the national political and economicreality and with increasingcoverageby
the social media, the majority of the population still not have accessto relevant
information. Neverthelessthe occurrenceof droughts,floods, tropical cyclonesaswell as
the increasein the intensity of extreme events,alongwith the consequence®n ecological
and economicsystems,have drawn public attention to climate change.The perceptionis
growing that the impact of climate changeis one of the factors that contribute to the
increasein the risks of natural disasters mentioned above. For exanple, the recent
destructive impacts causedby tropical cyclonesIDAI and Kenneth are perceivedto as
consequencesf climatechangeIn addition, governmentefforts with cooperationpartners
have significantly contributed to education, training and incressed public awarenessof
climatechange.

Mozambique has hosted severalinitiatives that are part of the efforts on ¢ 9 RdzOF G A2y =
training (training)and publicl & I NJ yilsch cortribute significantlyto the achievement

of the Convention's Objectives. Among several initiatives, the following should be

highlighted:

ThePilot Programfor ClimateResiliencd PPCRmplementedin Mozambique,in the period
2014 ¢ 2016, allowed,throughits technicalassistanceproject, the developmentof the first
managementplatform content on climate change.Thisplatform cameto function as the
Climate ChangeKnowledgeManagementCenter - CGCMQwww.cgcmc.gov.mzafter its
launch. Throughthis page, it was possibleto disseminateinformation of public interest
related to climate change, such as reports, publications, events, seminars,
projects/programs, newsletters, policy briefs, including "averages" and virtual social
networks (eg Facebooketc.). However,the validity of this page was interrupted due its
dependenceon externalfundingand lackof internal sustainability.

USAID'sCoastalCities Adaptation Program (CCAP)n partnership with the Mozambican
Academyof SciencedACM),developedan online platform to serve shortterm training
coursesand subsequentlymplementedin 2018 a courseon climate changeadaptationand
disasterriskreduction(DRRjor a significantnumberof beneficiariescountrywide.

TheProjectEBACCAOS Borboletase Sustentabilidadel da.l in partnershipwith the MTA
(ex. MITADERYevelopeda manualon & [ 2GarbonStrategiesg 9 . ! with the aim of
implementing capacity development actions that contribute to the adoption of a Low
Carbondevelopment,through strengtheninginstitutional capacityin GHGMRYV matters;
identificationand sectoralintegrationof INDGncludingeducationand awareness.

Severalssociationgnd activistshavebeenengagedn publicawarenessampaignsn the
needto preservethe environmentand ecosystemsn the faceof ongoingandfuture climate
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change.In addition, on what coud be the possibleconsequence# no actionis taken. The
national mediawith radio, television,newspapersand other "media" and socialnetworks
haveplayeda veryimportant role in the disseminationof climate changeinformation since
it becamepart of the nationalpoliticaland economicissuein the variouspublicdebatesand
discourses.

1.6  Constraints,Gapsand NeedsRelatedto Finance,Technologicabnd Technical

The country participated in the initiativeNational Capacity Sélssessment (NCSAyhich
produced the Capacity Needs Action Plan resulting from the NationahSsdssment. The
most important constraints include the absolute poverty that characterizes most of the
Mozambican population, weak human and institutional capacity, weak finhioapacity,
weak interinstitutional coordinationIn order to overcome the identified constraints, eight
objectives were identified, namely: (1) Strengthening MICOA's capacity to better coordinate
the implementation of the Rio Conventions and other coenpentary ones; (2)
Strengthening the capacity of ministries to better implement the Rio Conventions and other
complementary ones; (3) Strengthening the capacity of business partners; (4) Strengthening
national research and extension capacity; (5) Streegihg international cooperation (6)
Strengthening the capacity for participation of communities and civil society; (7)
Strengthening the capacity of the National Environment Fund; and, (8) Greater participation
of the Government in the implementation oféhconventions.

In addition to the NCSA, the country implemented several initiatives that identified
technicalinstitutional capacity building needs to overcome the constraints and gaps that
could negatively influence the achievement of its objectives. Suoitiatives include the
NAPA, TNA and, very recently, the NDC where the Implementation Plan was formulated that
contains the needs for means of implementation.

The SCN formulation process also identified constraints, gaps and the need for capacity
building so that the country can, in the future, improve information communications and
present them in a timely manner. Next, the needs identified in the SCN preparation process
are presented.

Needfor capacitydevelopmentto preparenationalcommunicationn a continuousbasis

The roadmapon capacitydevelopmentneedsdescribedbelow is prepared basedon the
findings obtained through the componentsof this communication,namely, national GHG
inventories,mitigation options, vulnerabilityand adaptationand other relevantinformation
(technologytransfer; researchand systematicobservations;education,training and public
awareness;and the need for capacity development). This survey is aimed at having a
concrete idea of the technical and institutional capacity to introduce the necessary
improvements,in order to implementthe activitiesforeseenin the variouscomponentsof
the national communications,n a more effective way, to achievethe objectivesof the
Convention.Therequirementsfor eachcomponentare summarizedoelow:

Capacitydevelopmentneedsfor carryingout greenhousegasinventories:
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Strengthen the capacities of relevant sséctors to produce specific, reliable and
consistent data and statistics;

Create a modernized and updated midector databae to support research
activities, systematic observation and monitoring and implementation of climate
change adaptation and mitigation actions;

Support training in methodologies for estimating deforestation and forest
degradation; interpretation and quaification of data obtained via satellite with due
precision; and management of forestry and agriculture databases (agrarian
statistics);

Support training for the characterization, quantification and registration of waste,
effluents produced in the countryand treatment technologies; creation of an
effective database on the production, management and treatment of waste and
effluents and for the development and management of Databases for the Mass and
Energy Balances of the Sector;

Support the training of HEland research institutions for the development of specific
FE for Mozambique; in GHG inventory techniques, including the use of IPCC software
for national GHG inventories (creation of a specialized inventory unit to advise
sectors and lead national inveories).

Capacitydevelopmentneedsfor vulnerabilityand adaptation:

T

T

Support training in infrastructure climate resilience in the various sectors of activity;
management, inspection and marketing of natural resources; monitoring of
urbanization activitiesand occupation of urban land; integrated coastal zone
management; quantification and monitoring of the sustainable use of water
resources; skills in using holistic and integrated multifactor analysis tools;

Support training in agricultural database managen) outreach activities on
climatessmart agriculture; research activities on the relationship between crop and
animal productivity and climatic variables; conservation agriculture; pasture
management and forage conservation; methodologies for estimatefgrdstation

and forest degradation; and in good practices in fishing activity;

Promote the inventory, management, monitoring, training and dissemination of data
on waste produced at municipal and industrial level, including its standardized
treatment.

Caracity developmentneedsfor mitigation options:

T

T

Promote the development of a data infrastructure and its management for the
Energy Balance;

Promote training in the use of mitigation analysis tools such as Low Emissions
Analysis Platform (LEAP) and Greerd®uGas Abatement Cost Model (GACMO)
among others;

Support the strengthening of institutions/entities responsible for formulating
different policies, strategies and legislative instruments for the sectors in the context
of supporting activities to combatiolate change;

Support training in methodologies for estimating deforestation and forest
degradation; forestry and agriculture database management; research in the waste
sector, its collection, treatment and systematization and storage;
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T

T

Promote the particiption of the private sector and civil society in the development
of waste management projects;

Support the capacity building of national technicians in the formulation and
management of projects that contribute to the mobilization of climate funds and
others; including its monitoring, reporting and verification (MRV).

Capacitydevelopmentneedsfor other information relevantto the Convention:

T

Improve the capacity of national technicians in the different technological options
foreseen for the implementatiomf technologies in the sectors prioritized by the of
technological needs assessment (TNAS);

Strengthening of institutional capacity for the implementation of technologies in the
various sectors of choice in the TNA,;

Establishment of an institutional mechiam with adequate technical and financial
resources, which regulates and promotes, at national level, the practice and
implementation of such technologies;

Strengthen and promote the development of curricula in secondary, technical and
higher education istitutions that integrate in part or in full content relevant to
climate change;

Promote and increase a greater volume of projects for the installation of more
systematic observation stations, including continuous training of personnel in
various aspects,such as data processing and validation and mastery of
instrumentation, to ensure its maintenance and operability; expand laboratory
capacity in equipment for diagnosing climegensitive diseases;

Promote continuous training in the field of instrumentatiobservation and data
collection; modeling and testing/operationalization of meteorological, hydrological,
tidal and coastal flood forecasting models.
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Acronyms

Acronym Portuguese English
ACM Academiade Ciénciagle Mocambique | Academy  of Sciences  of
Mozambique
ACMAD Centro Africano de Aplicacdo African Centre for Meteorological
Meteoroldgica para o | Applicationdor Development
Desenvolvimento
AfDB BancoAfricanode Desenvolvimento | AfricanDevelopmenBank
AFOLU Agricultura, Silviculturae Outros Usos| Agriculture,Forestryand Other Land
de Terra Use
AIFM Avaliacao Integrada de Florestasde | Mozambique Integrated Forest
Mocambique AssessmenProject
ALER Associacdo Lusofona de Energiag Lusophone Renewable Energy
Renovaveis Association
ARAs Administrac@sRegionatle Aguas RegionaWater Administrations
ARPAC Instituto de Investigaca®odciocultural | Sociecultural Researchnstitute
AVGAS Gasolinade aviagéo Aviationfuel
AWOS SistemaAutomatizadode Observacadg Automated Weather Observing
do Tempo System
AWS Estacdaneteoroldgicaautoméatica AutomaticWeatherStations
BAEF Barreirase Identificagdode Estrutura| Barriers and Identification of
Favoravel FavourableStructure
BP PetréleoBritanico BritishPetroleum
BUR Relatériode Actualizacadienal BiennialUpdateReport
CAP CensAgroPecuério Agriculturaland LivestockCensus
CAs Areasde Conservacao ConservatiorAreas
CCAP Projeto de adaptacédo das cidades| CoastalCity AdaptationProject
costeiras
CDB Convencdo sobre a Diversidade Conventionon BiologicaDiversity
Bioldgica
CEAGRE Centro de Estudosde Agricultura e | Centre of Agriculture and Natural
Gestaode RecursodNaturais Resource®anagementStudies
CENACARTA| Centro Nacional de Cartografia e | NationalCenterfor Cartograply and
Teledetecgéo RemoteSensing
CENOE Centro Nacional Operativo de | National Center for Emergency
Emergéncia Operations
CEPAGRI Centrode Promocaada Agricultura AgriculturePromotionCenter
CFM Caminhogle Ferrode Mogcambique MozambiqueRailways
CGCMC Centrode Gestaode Conhecimentale | Climate Change  Knowledge
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Acronym Portuguese English

MudancasClimaticas ManagementCenter

CH Metano Methane

CISM Centro de Investigacdode Saudeda | ManhicaHealthResearctCenter
Manhica

CM Cimentosda Matola Matola Cements

CQ Di6xidode carbono Cabondioxide

CQeq Di6xidode carbonoequivalente Carbondioxideequivalent

CONDES Quadro Nacional de Monitoria e | National Frameworkfor Monitoring
AvaliacadalasMudancasClimaticas andAssessinglimateChange

CONICET Conselho Nacional de Pesquisg! NH Sy (Nayohal &ouncil for
Ciertificae Técnicada Argentina Scientificand TechnicaResearch

COP ConferéncialasPartes Conferenceof the Parties

CORDEX Experiéncia de Regionalizacd( Coordinated Regional Downscaling
Coordenadade Modelos Climéticos| Experiment
Regionais

CRDS Centro Regionalde Desenvolvimentg Regional Health  Development
Sanitario Center

CTD Condutividade, Temperatura e | Conductivity, Temperature and
Profundidade Depth

DFID Departamento de Desenvolvimentg Department  for International
Internacional Development

DJF DezembraJaneireFevereiro DecemberJanuaryrFebruary

DMC Direccdo Nacional das Mudancas| National Directorate of Climate
Climéticas Change

DNAS Direccdo Nacional da Agricultura e | National Directorate of Agriculture
Florestas andForestry

DNAV Direc¢cdd\Nacionalde Veterinaria NationalDirectorateof Veterinary

DNFFB Direc¢caoNacionalde FlorestasFauna| National Directorate of Forestry
Bravia Wildlife

DNGM DireccadNacionalde Geologiae Minas | National Directorate of Geologyand

Mines

DNGRH Direccdo Nacional de Gestao dos| National Directorate of Water
Recursog#iidricos Resource®Management

DNTF Direccdo Nacional de Terras e | National Directorate of Landsand
Florestas Forests

DWA Departamentodos Assuntosde Agua| Department of Water Affairs of
daAfricado Sul/Eswatine SouthAfrica/ Eswatine

ECA EstacdeLlimaticasAutomaticas AutomaticClimateStations

ECTIM Estratégia de Ciéncia, Tecnologia e | Mozambique's Science, Technology
Inovacaaode Mocambique andInnovationStrategy

EDENR Estratégia de Desenvolvimento de | New and Renewable Energy

EnergiasNovase Renovaveis

DevelopmentStrategy
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Acronym Portuguese English

EDM Electricidadede Mocambique Electricityof Mozambique

ENDe Estratégia Nacional de | NationalDevelopmentStrategy
Desenvolvimento

ENH EmpresaNacionalde Hidrocarbonetos | NationalHydrocarbonCompany

ENSO EINifio Oscilacadul EINifio SouthernOscillation

EWARS Sistemade AvisoPrévioe Resposta Early Warning, Alert and Response

System

FAO Organizacdo para Alimentacdo e | Food andAgricultureOrganization
Agricultura

FAPESP Fundacdode Amparo a Pesquisado | Sdo Paulo State ResearchSupport
Estadode SdoPaulo Foundation

FNAC ForumNacionalde AntevisdoClimatica| NationalForumon ClimateForesight

FNDS Fundo Nacional de Desenvolvimerd | National Sustainable Development|
Sustentéavel Fund

FNI FundoNacionalde Investigacao NationalResearch~und

FREL Nivel de emissdes de referéncia| ForestReferenceEmissionsevel
florestais

FUNAE Fundode Energia EnergyFund

GCOS Sistemade Observacé Globaldo Cima| GlobalObservationSystenmof Cima

GDP Produtolnterno Bruto GrossDomesticProduct

GEF FundoGlobalparao Meio Ambiente GlobalEnvironmentracility

GGCA AliancaGlobalde Géneroe Clima GlobalGenderand ClimateAlliance

GHG Gasegle efeito de Estufa GreenhousésGases

Gg gigagrama gigagram

GgCQ Gigagramale dioxidode carbono Gigagranof carbondioxide

GlIMC Grupo Interinstitucionalde Mudancas, Interinstitutional Group on Climate
Climéticas Change

GoM Governode Mogambique Goverment of Mozambique

GTz Cooperagad ecnicaAlema GermanTechnicalCooperation

GW GigaWatt GigaWatt

GWP Potencialde AquecimentoGlobal GlobalWarmingPotential

Ha hectare hectare

HCB Hidroeléctricade CahoraBassa CahoraBassadydropower

HEI Instituicdesde EnsinaSuperior HigherEducationinstitutions

HICD Desenvolvimento de Capacidad¢ Human and Institutional Capacity
Humanae Institucional Development

IDPPE Instituto Nacionalde Desenvolvimentg Small Scale Fisheries Development
daPescale PequendEscala Institute

IES Instituicbesde EnsinaSuperior HigherEducationinstitutions

[IAM Instituto de InvestigacdoAgraria de | National ~ Agricultural Research
Mogambique Institute

P Instituto de Investigagad’esqueira FisherieResearchnstitute
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Acronym Portuguese English

IMF FundoMonetario Internacional InternationalMonetary Fund

INAHINA Instituto Nacional de Hidrografia e | National Institute of Hydrography,
Navegacgao andNavigation

INALCA IndUstriaAlimentarde Carnes Meat FoodIndustry

INAM Instituto Nacionalde Meteorologia Nationallnstitute of Meteorology

INATER Instituto Nacional de Transporte| Nationallnstitute of LandTransport
Terrestre

INDC Contribuicao Intencional| Intended Nationally Determined
NacionalmenteDeterminada Contribution

INDE Instituto Nacianal de Desenvolvimentg National  Institute  for the
daEducacao Developmenibf Education

INE Instituto Nacionalde Estatistica Nationallnstitute of Statistics

INGC Instituto Nacional de Gestdo de | National Institute for Disaster
Calamides Management

INS Instituto Nacionalde Saude Nationallnstitute of Health

I0C Comisséao Oceanografice The Intergovernmental
Intergovernamental Oceanographi€ommission

IOM Organizagdo Internacional para| International  Organization for
Migracao Migration

IPCC Painel Intergovernamental sobre| IntergovernmentalPanelon Climate
MudancasCliméaticas Change

LttQa Produtoresindependentesie Energia | IndependentPowerProducers

IPPCTs Institutos  Pudblicos de Pesquisg Public scientific and technological
Cientificae Tecnoldgica researchinstitutes

IPPU Processos e Uso de Produtos| Industrial Products Processesand
Industrias Use

ISCTEM Instituto Superior de Ciéncias e | Higher Institute of Science and
Tecnologiade Mogcambique Technologyf Mozambique

ISPU Instituto  Superior Politécnco e | Higher Polytechnic and University
Universitario Institute

ISRI Instituto  Superior de Relac¢deg Higher Institute of International
Internacionais Relations

ISUTC Instituto Superior de Transportes e | Higher Institute of Transport and
Comunicagdes Comnunications

ITCZ Zonade Convergéncidntertropical Intertropical Convergenc&one

JICA Agéncia Japonesa de Cooperacdd Japan International Cooperation
Internacional Agency

JIA JunheJulhoAgosto JuneJulyAugust

km Quilébmetro Kilometer

Kr? Quilémetroquadrado Squarekilometer

LEM Laboratério de Engenharia de | Engineering Laboratory of

Mocambique

Mozambique
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Acronym Portuguese English

LEAP Plataforma de Andlise de Baixa| LowEmissiorAnalysisPlatform
Emisséo

LGC Leide Gestdode Calamidades DisasteManagementLaw

LPG Gadliquefeito de petréleo Liquefiedpetroleumgas

LTS Cenariogle longoprazo Longterm scenarios

LULUCF Usosda Terra, Mudancasno Uso da| Land Use, Land Use Change and
Terrae Silvicultura Forestry

MADER Ministério da  Agricultura e | Ministry of Agriculture and Rural
Desenvolvimentdrural Development

MAE Ministério de Administracacestatal Ministry of StateAdministration

MASA Ministério da Agriculturae Seguranceg Ministry of Agriculture and Food
Alimentar Security

MC MudancaClimatica ClimateChange

MCA Crtério de AndliseMdltipla Multi-CriteriaAnalysis

MCTESTP Ministério de Ciénciae Tecnologia| Ministry of Scienceand Technology
EnsinoSuperiore TécniceProfissional | Higher Education and Technical

Professional

ME Ministériode Energia Ministry of Enegy

MEDH Ministério da Educacdo e | Ministry of Educationand Human
DesenvolvimentdHumano Development

MEF Ministério daEconomiee Financas Ministry of Economyand Finance

MGCAS Ministério do Género,Criancae Accao| Ministry of Gender, Children and
Social SocialAction

MIC Ministério daIndustriae Comércio Ministry of Industryand Commerce

MICOA Ministério para a Coordenacdoda | Ministry for the Coordination of
AccaoAmbiental EnvironmentalAction

MIMAIP Ministério do Mar Aguasinteriores e | Ministry of Sea,Inland Waters and
Pescas Fisheries

MINAG Ministério daAgricultura Ministry of Agriculture

MIREME Ministério dos RecursosMinerais e | Ministry of Mineral Resourcesand
Energia Energy

MISAU MinistériodaSaude Ministry of Health

MTA Ministério daTerrae Ambiente Ministry of Landand Environment

MITADER Ministério da Terra, Ambiente e | Ministry of Land, Environmentand
Desenvolvimentdrural RuralDevelopment

MITUR Ministériode Turismo Ministry of Tourism

MOPHRH Ministério das Obras Publicas, Ministry of Public Works, Housing
Habtacdoe Recurso#idricos andWater Resources

MOZAL Indastria Metaligica de Aluminio| MozambiqueAluminium
(MOZAL)

MSW Residuosadlidosurbanos Urbansolidwaste

MTA MinistériodaTerrae Ambiente Ministry of Landand Environment
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Acronym Portuguese English

MTC Ministério dos Transportes e | Ministry of  Transport and
Comunicagdes Communications

MICQ Megatoneladade didéxidode carbono | Megatonof carbondioxide

MTCESTP Ministério da Ciénciae Tecnologia| Ministry of Science& Technology
EnsinaSuperiore TécnicoProfissional | Higherand ProfessionaEducation

N20 OxidoNitroso Nitrousoxide

NAMAS AccOes de Mitigacdo Nacionalmente Nationally Appropriate Mitigation
Apropriada Actions

NAP PlanoNacionalde Adaptacéo NationalAdaptationPlan

NAPA Programa de Accao Nacional para a | National Adaptation Programme of
AdaptacacasMudanca<Climaticas Action

NCCAMS Estratégia Nacional de Adaptacéo e | National ClimateChangeAdaptation
Mitigacdode MudancasClimaticas and Mitigation Strategy

NDA AutoridadeNacionalDesignada DesignatedNational Authority

NDC Contribuicéo Nacionalmentel NationallyDeterminedContribution
Determinada

NDF Fundode DesenvolvimentdNordico NordicDevelopment~und

NDVI indice de Vegetacdo por Diferencal Normalzed Difference Vegetation
Normalizada Index

NGO Organizaca®dao-Governamental Non-GovernmentOrganization

NMVOC Compostos Organicos Volateis Nao | Non-Metallic ~ Volatile  Organic
Metanicos Compounds

ODINAFRICA| Rede de dados e informacbGes do| Ocean Data and Information
oceanoparaa Africa Networkfor Africa

OIAS Observatoério Integrado Africano de | Integrated African Health
Saude Observatory

ONS ObservatérioNacionalde Saude NationalHealthObservatory

OPC CimentoPortlandOridinéario OridinaryPortlandCement

PACE Programade Atencgéolntegrala Saude| Programof All-InclusiveCarefor the
doIdoso Elderly

PARP Plano de Accdo de Reducédo da| PovertyReductionActionPlan
Pobreza

PDRRD PlanoDirectorde Reducaado Riscode | DisasteiRiskReductionMasterPlan
Desastres

PB Politica e Estratégia Nacional de | NationalBiofuelsPolicyand Strategy
Biocombustiveis

PEDSA Plano Estratégico  para o | StrategicPlanFor AgriculturalSector
Desenvolvimentao SectorAgrario Development

PES PlanoEconomiceae Social Economiand Socal Plan

PETROMOC | Petréleosde Mocambique Petroleumof Mozambique

PFCs Perfluorcarbonetos Perfluorocarbons

PHL Perdagpdscolheita Postharvestlosses
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Acronym Portuguese English
PMEs Pequena® Médiasempresas Smalland Medium Business
PNENR ProgramaNacionalde EnergiasNovas| National Program for  New
renovaveis RenewabléEnergy
PNISA Plano Nacional de Investimento do | National Investment Plan for the
SectorAgrario AgriculturalSector
PNUD Programadas NacdesUnidas para o | United  Nations  Development
Desenvolvimento Program
POL LaboratérioOceanograficé’roudman | Proudman Oceanographi
Laboratory
PPAMC Projecto de Pesca Artesanal de | Artisanal FisheriesClimate Change
AdaptacacasMudanca<Climaticas AdaptationProject
PPCR Programa piloto de resiliéncia| PilotCimate Resiliencd’rogram
climatica
PQG PlanoQuinquenaldo Governo FiveYearGovernmentPlan
QAO Gabinetede Controlode Qualidade QualityAssuranceOffice
REDD+ Redugcdo de Emissbes de | Reducing Emissions from
Desmatamentae Degradacadlorestal, | Deforestation and forest
conservacao de florestas, maneio| Degradation, conservation,
sustentdel e aumentode reservasde | sustainablemanagementof forests,
carbono and enhancementof forest carbon
stocks
ReNAPRI Rede de Institutos de Pesquisaem | Network for Agricultural Policy
PoliticasAgricolas Researchnstitutes
RSA Republicada Africado Sul Republioof SouthAfrica
SADC Comunidadede Desenvolvimentoda | Southern African Development]
AfricaAustral Community
SANHO Escritériohidrograficoda Africado Sul | SouthAfrican HydrographidOffice
SAPP Grupode Energiada AfricaAustral SouthernAfricanPowerPool
SARCOF Forumregionalde Antevisaodo Clima| Southern Africa Regional Climate
paraAfricaAustral ForecasfForum
SASOL Carvace OleoSutAfricanos Suid Afrikaanse Steenkool en Olie
(orig.)
SAWS ServicosMeteoroldgicosda Africa do | SouthAfricanWeatherServices
Sul
SCN Segunda&Comunicacadacional SecondNationalCommunication
SDGs Objectivos do  Desenvolvimentd SustainabldevelopmeniGoals
Sustentéavel
SETSA Secretariadolrécnicoparaa Segurancg Technical Secretariat for Food
Alimentare Nutricional Securityand Nutrition
SLR Subidado Niveldo Mar Seal evelRise
SON SetembreOutubro-Novembro SeptemberOctoberNovember
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Acronym Portuguese English

TAP Planode AccaoTecnoldgico TechmologicalActionPlan

ToR Termosde Referéncia Termosof Reference

UCM UniversidadeCatolicade Mogcambique | CatholicUniversityof Mozambique

UDM UniversidadeTécnicade Mocambique | Technicaldniversityof Mozambique

UEM UniversidadeEduardoMondlane UniversityEduardoMondlane

umMC UnidadedasMudancgasCliméaticas ClimateChangdJnit

UN NagbedJnidas United Nations

UNDCF Fundode Desenvolvimentade Capital| United NationsCapitalDevelopment|
dasNacdedJnidas Fund

UNDP Programadas NacdesUnidas para o | United  Nations  Development|
Desenvolvimento Programme

UNESCO OrganizacaaasNac¢desUnidasparaa | United Nations Educational
Educacaoa Ciénciee a Cultura Scientificand CulturalOrganization

UNFCCC ConvencadQuadrodasNacdesUnidas| United Nations Framework
sobreMudancasClimaticas Conventiornon ClimateChange

UniLdrio Universidadd.urio UniversityLario

UniZambeze | UniversidadeZzambeze UniversityZambeze

UNOPS Escritério das Nacgdes Unidas de | United Nations Office for Prgect
ServicoparaProjetos Services

USAID Agénciados EstadosUnidos para o | United  States  Agency for
Desenvolvimentdnternacional InternationalDevelopment

USGS PesquisdeologicalosEstadodJnidos| United StatesGeologicaSurvey

wWB BancoMundial World Bank

WFP Programaviundialde Alimentacao World FoodProgramme

WHO OrganizacadlundialdaSaude World HealthOrganization

WIGOS Sistema Integrado de Observacdq WMO Integrated Global Observing
GlobalWwMO System

WMO OrganizacadlundialdaMeteorologia | World MeteorologicalOrganization
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1. Chapter 1: Nabnal Circumstances

1.1. Geographic Profile

TheRepublicof Mozambiqueis locatedin the southernhemispherepn the Southeastoast
of the African continent, between latitudes m n1 ¢ HandXH{ ¢ ¢ pandfe meridians of
0 N ¢ vRAdR %1 ¢ pTwezduditry hasan area of 801,590km? of dry land and about 13,000
km2 of inland waters. Along the eastern part lies the Indian Ocean,with a coastline
extensionof approximately2,700km. In its northern part, it is borderedby Tanzaniato the
Northwest by Zambia,Malawi and LakeNiassaZimbabweto the west; by South Africa, to
the Southeastand to the south, by Eswatini(formerly Swaziland)pn an international land
border line with a length of about 4,330km. To the east, the country is bordered by the
IndianOceanand separatedfrom Madagascaby the MozambiqueChannelFigurel.l).
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Figurel.1l: MozambiqueMap with international borders.
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Administratively,the country is divided into 10 provinces.However,the municipality of
Maputo City (capitalof the country) hasthe statusof a province,bringingthe numberto 11.
The provincesare currently divided into 154 districts (26 more districts from the previous
128)which,in turn, are dividedinto 419 localadministrativedigricts, called Administrative
Posts. The latter are made up of 1,052 Localities,the lowest level of administrative
configurationin the MozambicanState. To the subdivisionsreported above are added 53
municipalauthorities, of which 33 were createdin 1998, another10in 2008and another 10
in 2013(Figurel.2).

Alongthe approximately2,700 km of coastlinethere are numerousislands,includingthe
Quirimbasarchipelago,in CaboDelgadoProvince,Mozambiquelsland and the Goaand
Senaislands,in NampulaProvince the Bazarutoarchipelago,n Inhambane the islandsof
Inhaca,Portugueseand Xefina,in Maputo province.
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Figurel.2: Geographical locatiormap of Mozambique with the administrative division by provinces.
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1.2. Population

The Mozambicanpopulationis 27,909,798nhabitants (INE2017),with about 52%women
and 48% men. The distribution by age group is about 45%for 0-14 years,52%for 15-64
yearsand 3%for over 64 years(Figurel.3). The most widely spokennationallanguagesn
the country include KiSwahili,EMakhuwa,CiSenaXiNdau,XiTsongaXiTchope,Guitonga,
CiNyungwe EChwabo EKoti,ELomwe,CiNyanja,CiYao XiMakondeand KiMwane,out of
more than 40 languagesin the country. The languageadopted as official is Portuguese,
inherited from Portugal, the colonizing country from which Mozambique became
independenton June25,1975.

Mozamhque hasexperiencedsignificantpopulationgrowth with an averageannualrate of

2.4%over the last ten years.Between2007 and 2017 there was a growth of 8.4 million

inhabitants, against 4.4 million between 1997 and 2007 (Figure 1.4). According to

projedions, the Mozambicanpopulation may exceed50 million inhabitantsby 2050. These
data showhow the demographiassuewill play a veryimportant role in the planningof the

country'ssocioeconomiaevelopmentand the potential challengedor the managemenbf

natural resourceghat is the main sourcefor the majority of the population,aswell asthe

environment.
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©
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Figurel.3: Population ae structure (INE, 2017 census).
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Figurel.4: Population growth between 198@ 2017.

Source:http://www.ine.gov.mz/estatisticas/estatisticas-demograficase-indicadoressociaigpopulacao
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Other demographidndicatorsare shownin Tablel1.1. Thistable highlightsthe reductionin
the maternalandchild mortality rate, aswell asthe increasen life expectancyTheilliteracy
rate hasalsodecreasedalthoughit is still high, particularlyamongwomen.

Tablel. 1: Evolution of demographic indicators in Mozambique between 198R017.

Indicator 1980 1997 2007 2017
Totalpopulation 12,130,000 | 16,075,708 | 20,632,434 | 27,909,798
Men 5,908,500 |7,703,031 |9,930,196 |13,348,336
Women 6,221,500 |8,372,677 |10,702,238|14,561,352
Populationgrowth 12.1 16.1 20.6 27.9
PopulationGrowth Rate 2.5 1.7 2.5 2.8
GrossBirth Rate 47.1 44 .4 42 38
GrossMortality Rate 20.7 21.2 13.8 11.8
MaternalMortality Rate - - 500.1 451.6
Childmortality rate 159.0 145.7 93.6 67.3
Boys 172.0 152.9 97.2 70.9
Girls 146.0 137.8 89.9 637
Lifeexpectancy 43.6 42.3 50.9 53.7
Men 42.1 40.6 48.8 51.0
Woman 45.0 44.0 52.9 56.5
Rural 86.80% 70.80% - 66.60%
Urban 13.20% 29.20% - 33.40%
llliteracyrate 72.2 60.5 50.4 39.0
Men 58.0 44.6 34.6 27.2
Mulheres 84.6 74.1 64.2 49.4
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1.3. Economy

Agriculturein Mozambiqueremainsone the main pillar of the nationaleconomy.Thesector
employs90%of the female workforce and 70%of the male workforce, that is, 80%of the

Mozambicanworkingpopulationworksin the agrariansector(PEDSA011).Agriculturehas
an average share of GDP above 20% of the total. The commerce and transport and

communicationsservicessectors contributed an averageof 10% each (Table 1.2). The
extractiveindustry sectorhasshown great performancein recent years,havinggone from

2%in 2013to just over 7%in 2018 (INE:National Accountsof Mozambique).The national

economyhasconsiderablgyotential in the primary sector,drivenby the existenceof natural

resources,however, the main challengeis the development of industries that allow

sustainableexploration and transformation of these resources.The diversificationof the

national economyis still a challengefor a more stable, comprehensiveand sustainable
growth. The Mozambicaneconomy,after severalyearsof growth of around 7% per year,

has slowed down since 2016, due to various factors of the international and national

situation(Tablel.3).

Table 1. 2: Contribution of sectors to GDP.

Indicator 2008|2009|2010{ 2011|2012 {2013 | 2014| 2015| 2016| 2017|2018
Agriculture 19.8(19.9(23.6(23.5(23.4 |22.64/21.8|21.0|22.5|21.8|21.7
Fisheries 1.7 (14 (14 (14 (142 |1.41 |- - - 15 (14

Extractive

1.1 |11 (2.2 |13 (1.7 (211 (3.2 |3.7 |6.2 [6.9 |7.3
Industry

Manufacturing

13.4112.2(12.4|11.9(11.67{10.86/8.8 |9.0 (8.7 |8.0 |7.8
Industry

Electricity and

46 (4.8 |48 |48 |4.37 |4.08 |28 (29 |27 |29 |27
Water

Construction 35 |35 (34 |33 (340 (354 |20 |21 (2.1 |18 (1.7

Commerce 11.3(11.1(11.2({11.9|11.59/11.35|11.4|115|12.1 |- -

Transport

and 10.4110.9|111.6 |12 11.91|12.92|112.5112.3|9.7 [10.1]10.3
Communications

Financial 50 |56 |54 |54 |56 |- |57 |57 |49 |51 |52
services

Rentalof 45 |67 |65 |62 |58 |- |71 |72 |53 |- |-

Properties

Education and|5.1 |5.3 |- - - - 70 |70 |8.1 (76 |7.4

Second\ationalCommunicationNationalCircumstances Pageb



Indicator 2008] 2009| 2010( 2011|2012 [ 2013 | 2014| 2015( 2016] 2017|2018
Health
Public -1 I . |- |- |56 |60 |64 |65 |64
administration
Hotels andi- | 1 5 196 (150 |24 |- |- |- |- |-
Restaurants
Others - 346116.8(17.6|17.4 |- 3.7 |34 |45 |56 |57
Source: INEMozambiqueNational Accounts.
Tablel. 3: Evolution of Economic Indicators, 202%18.
Indicator 20082009 (2010 (2011 |2012{2013[2014 |2015 20162017 |2018
Real GDP growth6.8 [6.3 6.8 7.2 7.3 [71.2 (7.4 6.6 3.8 3.7 3.4
(%)
Inflation (%) 79 (1.1 7.6 3.3 5.8 |3.9 [2.6 4.4 11.9/12.8 |4.9
GDP per capitad68.9439.2 422.8 [579.7 [608. |626. |645.2 [547.2 [391. |441.6 {490.0
(USD) 1 6 5

Source:World Bank;Bankof Mozambique

1.4. Climate

Accordingto the KéppenGeiger classification the climate of Mozambiqueis generallyof
the Aw type (humid and dry tropical) and with pocketsof BSh(warm semtarid climate),
with two very distinct seasonspne hot and wet, from Octoberto April, and the other cold
and dry, from May to September(Gelceret al. 2018). Other manifestationsof climatesof
the As,Cfaand Cwatypescanbe foundin isolation(Figurel.5).
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Climate classification

B As
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N BSh
B Cia
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[ Jcwb

Figure 1.5: Climate in Mozambique, according to the Kopp&eige classification. As = rainy tropical
climate; Aw = humid and dry tropical climate; BSh = hot seard climate; Cfa = warm and humid temperate
climate; Cwa = warm temperate climate with dry winter.

Source: Gelcer et al. (2018).

The atmosphericcirculaton in the country is characterizedby zonesof low equatorial
pressuresnfluencewith NEmonsoonwindsduringthe summer.Thewindsin the southand
central zone are predominantly SEtrades, and in the north zonethey are influencedby a
monsoon regime with NE winds during the summer and SW during the winter.
Mozambique's precipitation regime is influenced by tropical cyclonesformed in the
southwesternindian Oceanbasinduring the summer,the Intertropical Convergence&one
(ITCZ)the Indian Monsoon, the low pressuresystemsover the continent, Atlantic and
Atlantic Anticyclones.Indian Ocean,El Nifio/SouthernOscillation(ENSO}nd Cold Fronts
(Macie,2016).

The spatial distribution of precipitation varieswidely acrossthe country. Precipitationis
most abundantin the northern zone, where the annual averagevariesbetween 800 and
1,200 mm, becomingexceptionallyhigh, 1,500 mm, in the highlandsof ZambeziaNiassa
and mountainousareasof GorongosaCentralMozambiqueandthe entire coastlinereceive
amounts of rain ranging between 800 and 1,000 mm. However,in some regionsof the

Second\ationalCommunicationNationalCircumstances Page7



provinceof Tete,the valuesof precipitation evendecreaseby up to 600 mm. The south of
the countryis generallydrier, with an averagerainfall of lessthan 800 mm, reachingvalues
of 300mm at the administrativepost of Pafuri,in Gazgprovince(Figurel.6).
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Figurel.6: Spatial distribution of accumulated annual rainfall in Mozambique.

Source:MozambiqueRainfallAtlas, INAM (2012).

1.4.1. Seasonal Variation of Precipitation

The period of greatest precipitation in the country correspondsto the summer in the
Southern Hemisphere between October and April. During the rainy season,the highest
precipitation values occur in the months of January,Februaryand March (Figure 1.7),
contributing about 45% of the total annual precipitation and is often associatedwith
migrationand Convergenc&oneactivity. Inter-Tropical(ITCZ).

In the northern region of the country, typical monthly predpitation valuesare 20 ¢ 200
mm/month during the rainy seasonand 5 ¢ 30 mm/month in the dry season.The central
regionregistersbetween30 ¢ 200mm/month in the rainy seasorand 20 ¢ 40 mm/month in
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the dry season.The south of Mozambique,with the lowed precipitation valuesregisters
between40-130mm/month in the rainy seasorand 20 - 40 mm/month in the dry seasonlt

is mainly the southernregion that is prone to drought and some southern parts of Tete
provincein the centerof the country.

= North

E: T T T T T T T

200k .
B

=

& 10k H g
=

£ i H 1 == b I EI

2 J F A M J J A S 0 N D

= Central

E T T T T T T T T T T T

=200 -
B

=

B ook -
: [ [

=

£ 9 B m B = . =B

g J F Y A M J J A S 0 N D

= South

E T T T T T T T T T T T T

=200 -
B

=

£ 1ok -
: I 1l

&=

& % B B o # = = H

2 J F M A M J J A S 0 N D

& Coastal

£l T T T T T T T T T

=200+ -
I

£

B ook .
2 i [l

£ 4 B 5 B = = =

2 J F M A ] J J A S 0 N D

Figurel.7: Seasonal variation of accumulated monthly precipitation in different regions of the country

Source: INGC (2009)

1.4.2. Inter-annual variation of precipitation

In Mozambiquethere isa very highinter-annualprecipitationvariabilityin the rainy season,
particularly in the central and southern regions. This variability causes significant
fluctuations in the annual amounts of precipitation, with years with an abundanceof
precipitation (with greaterprobability of inundationsor floods)or precipitationdeficit (with
greater probability of droughts)beingregistered.Figurel.8 showsprecipitation deviations
from the climatologicalmean in four geographicregions of the country, including the
coastalregion from 1960 to 2006. The bestdocumented causeof this variability is the
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southernoscillationand the EFNifio phenomenon(ENSO)which causeswarmer and drier
conditionson average;and relatively cooler and wetter conditions (LaNifa)in the rainy
seasonof eastern southern Africa. Evidenceon the relationship between ENSOand
precipitationin southernAfricacanbe found in severalstudies(Reasoret al., 2000;Reason
andJagadheesh&005).
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Figure 1.8: Preciptation deviations showing intraannual variability and the probability of occurrence of
floods and droughts in four regions of the country, north, center, south and coastal.

Source: INGC, (2009)

1.4.3. Average temperatures

In general, averagetemperaturesin Mozambiquerange between 25 ¢ 30 °C (average
maximumtemperatures)and between 15 ¢ 21 °C(averageminimum temperatures)(Figure
1.9). The highest mean maximum temperaturesare recordedin the coastalarea of the
country, in the south of Tete provinceand in the westernpart of Gazaprovince(Figurel.9
on the left). Asfor the averageminimum temperatures,these have a decreasingpattern
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from the coastto the interior. The highestaverageminimum temperaturesare recorded
alongthe northern coast,while the lowest are found in Gazaprovince (WFP,2018).In this
regionof Gazathere isalsothe largesttemperaturerangein the country.

Average Monthly Max Temperature Average Monthly Min Temperature

MOZAMBIQUE

MOZAMBIQUE

Figure 1.9: Spatial distribution of average maximum temperature (on thleft) and average minimum
temperature in Mozambique, calculated for the period 1982017.

Source: WFP (2018)

1.4.4. Historical trends

Averagetemperature trends show positive variations(increasein averagetemperature)in

most parts of the country. Studiesindicatethat the averageannualtemperature increased
by 0.6 °Cbetween1960¢ 2006,at an averagerate of 0.13°Cper decadefor mostseason®of

the year(INGC2009).Thestudyalsopointsto anincreasen the frequencyof hot daysand

nights(dayswith a maximumtemperature>30 °Cand nightswith a minimumtemperature>
20 °Crespectively) Theaveragenumberof "hot" daysper yearin Mozambiqueincreasecdby

6.8%0f days(~25days)andthe averagenumberof "hot" nightsper yearincreasedy 8.4%
of nights (~31nights)duringthe sameperiod of analysig{1960and 2006).

Maximum and minimum temperatures

Trends in increasingmaximum and minimum temperatures (warming) have not been
uniform acrossthe country.Increasesn meanmaximumtemperatureof greatermagnitude
wererecordedin the North (0.76¢ 1.16°C),followed by centralMozambiquebetween 1960
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and 2006.Changesn averageminimum temperaturesin certainregionsof the country are
evengreater,indicatingsuchlargeincreasedetween1.12- 1.62°C(in the central region of
the country)duringthe sameperiod underanalysigJINGC2009).Tablesl.4and 1.5 provide
a summaryof trendsin averagemaximumand minimumtemperaturesfor different regions
of the country. Theyprovidea summaryof trendsin maximumand minimumtemperatures.

Table 1. 4: Change in mean maximum temperature (Tmax, °C) for each region, between 1960 and 2006
(Adapted: INGC, 2009).

_ Trend Magnitude (°C)
_ Increase 0.76¢ 1.16
_ Increase 0.40¢1.11
_ Increase 0.50¢ 0.98
_ Increase 0.74¢1.01

Tablel. 5: Change in the average minimum temperature (Tmin, °C) for each region, between 1960 and 2006
(Adapted INGC, 2009).

_ Trend Magnitude (°C)
_ Increase 0.80¢ 0.88
_ Increase 1.12¢1.62
_ Increase 0.69¢ 1.35
_ Increase 0.52¢ 0.65

Precipitation trends

Precipitationtrends in the country are not significantlyobservable due to the greatinter-
annual variability in different seasons.However,the analysisof historical data made in
severalstudies points to a late start of the rainy seasonin Mozambique,as well as an
increasen the persistenceof dry days.

The INGCreport (2009),analyzingdata between 1960 and 2006, indicatesa delay in the
start of the rainy seasorthat canreachbetween20 and 45 daysin someplacesaswell asa
more pronouncedpersistenceof dry daysin the Northeastof the country in the months
from Marchto May and Septembeito November.

Thestudyby Mcsweeneyet al. (2010)found that in the period between1960and 2006,the
averageannual precipitation in Mozambiquedecreasedat an averagerate of 3.1% per
decade,in the period under review. Onthe other hand, despitethe decreasebservedin
total precipitation, the amount of precipitation falling during heavy precipitation events
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increasedat an averagerate of 2.6% per decade, with these increasesbeing more
pronouncedin the period from Decembe to February(DJF).

1.4.5. Climate Projections

Future TemperatureProjections

ThelntergovernmentaPanelon ClimateChanggIPCCin its Fifth AssessmenReport(AR5)
presentsinequivocalevidenceof climate changearound the world: the atmosphereand

oceansare warming,the extent and volume of snow and ice is decreasingsealevelsare

risingand weather patternsare changing. Themost optimistic scenariopredictsan increase
in the Earth'stemperature of between0.3°Cand 1.7°Cand, in the worst casescenairo, the

Earth'ssurfacecouldwarm between2.6°Cand 4.8 °Coverthis centuryby 2100(IPCC2014).
Paris Agreement approved in December 2015 under the United Nations Framework
Conventionon ClimateChangg UNFCC@stablisheda globalframeworkto reducecarbon
dioxide(CQ) emissionsaand noted that globalwarmingshouldbe limited to 1.5 °CAccording
to the IPCQ2021)the increasein globalwarming of 1.5°Ccomparedto the period 1850

1900will be achievedby the middle of the 21stcentury(by 2040).

In Mozambique, some studies point to a significantincreasein temperature, with the
average annual temperature projected to increase between 1.0 to 2.8°Cby 2060 and
between 1.4° to 4.6°Cby 2090 (INGC,2009; Mcsweeneyet al., 2010) (Figure1.10). The
projeded rate of warming will be faster inland Mozambiquethan in areascloserto the
coast. All projections indicate substantialincreasesin the frequency of days and nights
considered'hot" in the presentclimate. Thisincreasewill be between 17 and 35%o0f days
per year, around 2060 and between 20 and 53% of days per year in 2090. The same
projectionsalsoindicate a reductionin the frequencyof daysand nights considered'cold"
in the presentclimate.
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Figurel.10: Trends in annual average temperature in Mozambique between 1960 and 2006 (black line) and
the projected future for three emission scenarios (colored lines). The colored bars on the right side indicate
the different scenarios used in the simulatien(A2, A1B and B1) as well as the uncertainty ranges in the
average climate projections around 20902100 (Adapted from Mcsweenegt al ., 2010).
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Future Precipitation Projections

Precipitation variations are not as clear as temperature variations. The range of

precipitation projections resulting from different modelsis large and encompassesoth

negativeand positive changesThereare indicationsof variationsbetween-15to +20 mm

per month, or -15%to +34%(Mcsweeneyet al., 2010). However,the models show more

consistencyn seasonaprojections,indicatinga reductionin precipitationin the dry season,
that is, in the period from Juneto August(JJA)xnd from Septemberto November(SON).
This reduction is partially offset by increased precipitation in the rainy season,from

Decembetto February(DJF)with greaterexpressiornin northern Mozambique(Mcsweeney
et al., 2010). In general, precipitation projections do not indicate substantialchangesin

annualprecipitation,but rather changesn precipitation patterns(Figurel.11).
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Figurel.11: Spatial patterns of monthly average rainfall in the period September to November projected for
the years 2030, 2060 and 2090 (Adaptedrh Mcsweeney et al., 2010).

1.5. Relief

Thecountry'srelief exihibitsa mountainousareato the west, whichdescendsn flat stepsto

the coastalplain, to the east. Thus,accordingto the altitude, plains, plateaus,mountains
anddepressionsare identified in Mozambique Thecoastalplain, with altitudesof up to 200

meters, extendsalongthe entire coastalstrip, narrowing from the mouth of the Rovuma
river, to the Zambezidelta and extendingin the southern part to the so-called great
Mozambicarplain,to Pontade Ouro.It occupiesl/3 of the nationalterritory. Thereare also
the so-calledlow-pressureplainsthat extendalongthe valleysof the mainrivers,eventually
receivingthe nameof the respectivehydrographichasins,suchas: IncomatiPlain,Limpop

Plain,SavePlain,BuziPlain,LurioPlain,LugelaPlain,MessaloPlainand ZambezPlain.
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Theplateausoccur mainly in the Centerand North regionsof the country, where they are
more expressive gspeciallyin the provincesof Manica, Tete, ZambéziaNampula, Niassa
and CaboDelgadoformingislandsord A y 4 St 0 SNH& ¢ ®

In the southernregionof the country,the plateausoccupyonly a smallstrip in the western
zoneof the provincesof Maputo and Gazain a mountainousalignmentof approximately
900km in length and 30 km in maximumwidth, closeto the borderwith SwazilandRepublic
of SouthAfricaand Zimbabwe.

In someplateauareas,accumulationplainsoccurthat resultfrom excavationgarriedout in
river valleys,suchasthe ZambeziMessaloand Lugelariver valleys(Viz.Figurel.12).
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Figurel.12: Relief ofMozambique (Bila and Fondo 2010:32)

Inthe plateauarea,the following are distinguished:

1 Medium plateaus (200m600 m altitude).
1 Highlands (600ng 1,000 m altitude).

Themainplateausare:

1 Mozambican Plateaulocated in the provinces of Zambézia and Naa. In this
region, the plateaus have altitudes ranging from 600 to 1,000 meters of altitude. The
YEAY OKIFNFYOGSNRAGAO 2F GKS a2l YOAOlIyYy LI
called islands or residual mounds;

1 Niassa Plateadlocated in Niassa prawce, along Lake Niassa;
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Mueda Plateaug located in the province of Cabo Delgado;

Chimoio Plateaug located in the province of Manica, close to the border with
Zimbabwe;

Maravia Plateaug located in the province of Tete, close to the border with Zambia;
and,

Angonia Plateal is located in the province of Tete, next to the border with Malawi.

Mountain formationswith altitudesequalto or greaterthan 1,000metersare locatedat:

T

T

West of Niassawhere the mountainous elevations have the shape of an Ips¥on (
constituting a chain or Maniambamaramba system in which hills such as Jéci
(1.836 m), Mitucue (1.803 m), Sanga (1.79 m) stand out), Chitagalo (1,803 m),
Chissindo (1,579 m) and Txingeia (1,787 m);

Northwest of Zambézia and Tetein Zambézia there arghe ChireNamuli
formations with hills such as: Namuli (2.419 m), Chiperone (2.054 m), Inago (1.807
m), Mabu (1.646 m), Tumbine (1.542 m), Derre (1.417 m) and Mongue (1.043 m);
and, in Tete, the hills (Plateaus of Marafiagénia) are in its northern partear the
border with neighboring Malawi, the highlight goes to the hills: Domué (2.096m) and
Chiobue (2.021 m);

West of Manica:escarpment of the same name or Chimanimani massif near the
border with Zimbabwe, this massif is where the highest mountaiténcountry, the
Binga (2,436 m of altitude, in the district of Sussundenga), is located (35 km) of
length and a width that varies from (8 to 10 km) and is distant from the city of
Chimoio in about 80 km, Serra Choa (1,844 m). Also in this province, the
Esmungabera massif is located at an approximate altitude of 1,000m, separating
Chimanimani from Serra da Gorongosa (Sofala) with a maximum altitude of 1,863m.

In the southernregion of the country there are no mountain formations, per se,due to its
altitude, however,we fall into anillusionwhenwe look at the plateauchainof Libombosas
it is located in a predominantly flat region because,in fact, it is nothing more than an
altiplanalto with just 802 m of altitude (Mount M'ponduine)in Namaachagcloseto the
borderwith ESwatiniand SouthAfrica.

1.6. Agriculture, Forestry and Fisheries

1.6.1. Agriculture
Agriculture in Mozambiqueis the basisfor national development, constituting the most
important sourceof incomeand subsistencdor more than 80%of the populaton and with
an averageshareof GDPabove20%of the total (INE:NationalAccounts2008¢ 2018) The
agriculture sector also plays an essentialrole for women's livelihoods, as 90% of the
economicallyactivefemale populationearnsa living from agriculure. Furthermore,women
constitute 61% of the agricultural workforce. The country's agricultural potential is
estimated at 62%of the total area, but only 7% of the areais currently cultivated (CIAT;
World Bank.2017).0f the 3 million hectaresof land with potential for irrigated agriculture,
only 118,000hectareswere equippedfor irrigation in 2015and only 62,000ha (52%)were
being used for irrigated agriculture (CIAT;World Bank. 2017). The country's National
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Development Strategy (20152035), the Green Economy Action Plan (20132030), the
National Climate Change Adaptation and Mitigation Strategy (20132025), identify the
agriculture sector as essentialfor the reduction of poverty and to stimulate economic
growth, aswell asthat which representsthe greatestpotential for adaptationand emission
reduction,throughthe promotion of resilientproductiontechniquesand systems.

Basicfood productionis dominatedby cerealssuchasmaize,sorghum,millet andrice. Rice
production has shown great expressbn in recent years with the expansionof national
productionon a commercialscale.In relation to cashcrops,cotton, sugarcaneand tobacco
are the most expressivecropsboth in terms of coveredareaand production volume. Rice
productionis carriedout in irrigated areasand floodplains.Riceis the third mostimportant
cropin the cerealsgroup, havingincreasedhe cultivatedareafrom 200 thousandhectares
in 2006to 300thousandhectaresin 2012,despitethe national potential beingaround 900
thousard hectares.

Agriculturein Mozambiqueis mainlydominatedby the family sectorof wich the production
is subsistenceoriented, rainfed,and highlyvulnerableto climatevariability.In terms of farm
size,approximately72%of the country'sfarmerswork on parcelsof land that do not exceed
2ha, usinglimited amountsof inputs and extensivelypracticingslashand burn (CIAT World
Bank.2017).Livestockproduction and burning of savannagepresenttwo main sourcesof
greenhousegas(GHGEmissionsn the agricultural sector.

Livestockproductionis a relevantactivity in the agriculturalsector. Animal husbandryis a
componentof diversificationof peasantslivelihoods,constitutesa sourceof incomeandan
economicreserve contributesto the balanceof production systemsto increaseagricultural
production,with animaltraction and manure,andfor the food securityof families,playinga
socialrole in rural communities.Livestockproduction is mainly carried out by the family
sector for subsistence(mainly small animalssuch as goats, rabbits, chickens,ducks),but
large-scaleproductionhasbeenincreasingn recentyears,mainly livestock(beef, pig, goats
andsheep) broiler chickensand eggproduction.

Althoughagricultureis the economicbaseof the majority of the populationin the country,
it is constrainedby low soil productivity; biotic and abioticfactors,suchasthe high pressure
of pests,diseasesand weeds,andirregularityand scarcityof precipitation,respectivelyjow
useof inputs (fertilizers,pesticidesand improved seed)and low level of use of appropriate
technologiesOtherfactorsthat alsocontribute to low productivity include poor agronomic
practicesandinsufficientextensionservicesdueto low geographicoverage.

1.6.2. Forests
Mozambiquehasa considerableareaof natural forestsand other woodyformations,mainly
of the Miombo, Mecrusseand Mopane types. Thesedry tropical forests are subjectto a
highrate of deforestationand degradationdueto their fragility and highdemandfor goods
and servicego whichthey are subjectand the fact that they are the main livelihood of the
poorestpopulation(MITADER2018).
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The 2007 national forest inventory (Marzoli, 2007) estimatedthe country'sforest cover at
just over 50%,that is, just over 40 million hectaresof forestsand other woody formations.
Of this area, about 67% (26.9 million hectares)correspondto productive forests. More
recently, a new forest inventory (MITADER2018) verified a decreaseof 21%in the total
forestareaand 36%in the productiveforestarea,comparedto the 2007inventory.

Althoughdeforestationratesare variable,the pressureto convertforeststo other useshas
reduced by 30% from 2013 to 2018 (MITADER2018), and it is expectedthat reduced
deforestation and increasedafforestation will lead to larger areasof forests and greater
carbonstorage,allowingfor increasedvood production,employmentandincome.

Deforestationand forest degradationin Mozambiqueare estimated at 12 MtCQ/year of

CQ emissionsin the period between 2000 and 2012 (CEAGRE Winrock International,
2016).Themain causeof deforestation,with about 7.8 MtCQ/year (65%of total emissions)
is the conversionof foreststo shifting agriculture. The other important causesare urban

expansion and infrastructure (1.4 MtCQlyear; 12%),logging (0.9 MtCGQ/year; 8%) and

firewood and charcoal (0.8 MtCQy/year; 7%). Reforestationin Mozambiqueis still in its

infancy,evenrecognizingts role in reducingpressureon natural forests.Althoughthereisa

potential area of around 7 million hectaresfor planting fast-growing exotic species,only

closeto 60,000 ha are planted, mainly with speciesof the Eucalyptusand Pinusgenera
(DNTF2015).

1.6.3. Hsheries

The Mozambican coastline has an extension of about 2,700 km, and several fishing
resourcescan be identified. Accordingto the FisheriesMaster Plan (20102019), it is
estimatedthat the potential of fisheryproductsin Mozambiqueis around 332,000tonnes,
the mainresourceseingshallowwater shrimp (in the SofalaBankand in the Maputo Bay),
deepseacrustaceandin the continental slope of the central and southern zone), horse
mackerel/carapawand king mackerel/cavallgin the SofalaBank)and demersalfish (in the
southernandnorthernzone).

It is estimated that the fisheries sector contributes about 4% to GDP (MIMAIP, 2016)
through the export of shrimp, prawnsand other fishery products,with a globalproduction
of about 151,000tons per year from fishingmarine and inland waters (Ministerial Diploma
No. 161/2014 of 1 October). Fisheriescontribute to food security and especially by
providing about 50% of the animal protein consumedin the country (MIMAIP, 2016).
Therefore,a breakdownin fisheriesbasedecosystemsandresourceswill haveseveresocio
economicmplications.

Climate changerisks to marine and fisheries resourcesinclude increasedtemperature,
precipitation and sealevel, coastalstorms and acidificationof estuaries.Thiscan deplete
fish stocks alter marketsandinfluencetourism in the marineenvironment.
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1.7. Energy

The energy sector has registered, over the last two decades,significantgrowth, both in

terms of production and demand. Despite the consumptionof modern energy sources
showinga notable evolution, particularly the consumption of electricity and gas,biomass
from forestry sourcescontinuesto be the most important source of energyusedin the

country (ME, 2012). Indeed, it is estimated that around 77% of Mozambicanhouseholds
dependon biomassmainly charcoaland firewood, to meet their energyneeds(Mahumane
& Mulder,2016).

Thisreality is dueto the fact that the majority of the populationin rural areas(estimatedat
around70%)resortto the useof firewood to satisfytheir cookingand water heatingneeds,
while in the urbanarea,of whichthe populationnumberscomefrom growingat a fast pace,
it usescharcoalfor cooking,despitethe risingprice of this form of energyandthe negative
impactsassociatedwith it. It shouldbe noted that, accordingto the preliminary results of
the last censuscarried out by the National Institute of Statistics,the urban population
representsapproximately32%of the country'stotal (INE,2018).

1.7.1. Electricity

In terms of electricity production, it should be noted that Mozambiquehas a generation
capacity much higher than its domestic consumption. The CahoraBassaHydroelectric
PowerPlant(HCB)with an installedcapacityof 2,075MW, is the main sourceof electricity
generationin the country. Of the total capacityof HCB500MW is dedicatedto the country,
consistingof 300 MW of firm energy and 200 MW of non-firm energy. The rest of the
capacity,around 1,500 MW, is destinedfor export to South Africa. The total capacityfor
national consumptionis 1,045MW, which representsthe sum of the capacityallocatedby
HCB (500 MW) and other generation plants, while the total capacity for export to
neighboringcountriesis 1,860 MW, which is the sum of the HCBcapacityfor export and
that of other emergingsourcesnaturalgas(ALER2017)

Regardingthe electricity generation mix, 90% is from hydroelectric sources,with the
remaining 10% coming mainly from natural gas.Figure1.13, taken from the most recent
strategy of the company Electricidadede Mocambique,illustrates the projection of the
country'ssupplyand demand;accordingto the firm, paradoxicallyjt is expectedthat the
country will face an energy deficit around the year 2020 and that, accordingto the
Integrated Master Plan for energy production, after 2021 there will be a surplus of
electricity productionthat could be marketedat competitive pricesin the regionalmarket
(EDM,2018).

A recent study on the potential of renewableenergyin Mozambique(Atlas de Energias
Renovaveis2014)indicatesthat the country has a huge potential for energy production,
with an estimated capacity of around 23,000 GW of solar resources, followed by
hydroelectric sourceswith 19 GW, wind potential with 5 GW and biomassresources
estimatedat 2 GW.Fromthis potential, the governmenthasidentified priority projectsfor
the exploitation of theseresources)ocally,includingthe possibilityof injectingthe energy
generatedinto the national grid. In this context, the priority projectsidentified includethe
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production capacityof 5,645MW for hydroelectricsources,600 MW for solar, 1,146 MW
for wind, 128 MW for biomassand 20 MW for geothermalenergy.TheAtlasalsohighlights
the need for adequate financing schemesfor the effective implementation of these
projects. Accesgo renewableenergyrepresentsan important contribution, especiallyfor
the socioeconomiaevelopmentof communitiesthat are far from the national electricity
distribution grid, as well as in mitigating climate change,through the sustainableuse of
biomassresources.
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Figue 1.13:Projection of supply and demand (maximum tip) of Mozambique.

Source:EDM2018.

Despitethe remarkableefforts beingcarriedout by Electricidadede Mogambiquecompany,
in the electrificationdomain acrossthe country, with an averageof around 120 thousand
new connectionsmade per yearin the last 15 years,the current coverageis of only 25.9%
(EDM,2015).In fact, this is the averagerate of accesdo electricity, which variesfor each
province,with the lowestrate in the provincesof CaboDelgadoNiassaand Zambéziayith

around12%eachandhigher, in the city of Maputo, with alevelof 92%(MIREME2018).The
highlevelof dependenceon biomassresourcedor energypurposeshasseriousimplicaions
for the health of the population and the environment. On the other hand, the current
electrificationrate representsa huge challengefor achievingthe SustainableDevelopment
Goals(SDGs)namelythe seventhgoal, accordingto which & dzy2030 funiversal,reliable,
modernandaccessnustbe ensured.affordablepricesfor energya S NJ2 UK, 3045).
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1.7.2. Oil and Gas
The consumptionof liquid fuels grew at an averagerate of 6% per year,and from 2009t
reacheda growth rate of 15%per year,on average.Thetransport sectoris responsiblefor
the largestportion of this increase followed by the industrial sector. The consumptionof
petroleum products almost doubledin the period 2000 - 2011. Natural gasproduction in
Mozambiquehasgrown on averageby 5.3%per yearsince2006.Around 95%of the natural
gasproducedis exportedto SouthAfrica.

Over the last decade,the energy sector has continued to grow significantly. With the
increasein the exploration and consumptionof natural gasin the country, new players
emerged, especially from the private sector, in the area of electricity production,
independentenergy producers(IPP's)that have been expandingthe national production
capacity whichcurrentlystandsat 2,724MW (EDM,2018).

The approvalof the Natural GasMaster Plan,by the Government,in 2014, aiming at the
massificationof the natural gasproducedin the country, hasboostedthe increasinguse of
this resource,not only in the production of electricity, but alsoin the industrial sectors,
servicesand road transport, although still at low levels. Natural gas also representsan
opportunity to diversifythe mix of energyforms usedin Mozambique makingan important
contribution to industrial and socioceconomicdevelopment.In turn, the consunption of
liquid fuels, dieseland gasolinehasdoubled, mainly due to the increasein the national car
fleet which, with 287.951vehiclesin 2010,almosttripled in lessthan ten yearsto 782,757
vehiclesin 2018 (INE,2011& 2018).1t shouldbe noted that part of thesefuelsis usedin the
extractive industry, which is an emerging sector with significant growth in electricity
generation.

1.8. Industry

The industrial sector has played an important role in the Mozambicaneconomy. Since
national independence,this sector has contributed significantlyto GDP.Basedon this
contribution, integratedindustrializationis identified asone of the bets of the Mozambican
governmentto promote nationaldevelopment(END2014).

It isimportant, however,to point out that the Mozambicanndustrial sectoris mostly made
up of micro-enterprisesand by othersof smalldimensionwhich,together,accountfor more
than 90% of the industrial park. Micro-industries accountfor around 63% of the sector,
small31%,medium3%andlarge3%(PEI2016).

In terms of employment,large companiesare the oneswith the greatestweight with 71%,
followed by small companieswith 16%, medium companieswith 8% and, lastly, micro-
enterpriseswith 6%.Largecompaniesare alsothe onesthat move the largestvolume of
businesswith a total of 69%,followed by micro-enterpriseswith 21%.Medium and small
companieonly moveturnover of around5%and4%,respectively.
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Regardinghe sectorsthat contribute the mostto Mozambicanindustrial production,from
the observationof Figurel.14, it is noted that the metallurgicalindustry hasthe greatest
weight with a 35% contribution, followed by the food industry with 25%,the beverage
industrywith 13 %, non-metallic mineralsindustrywith 10%,tobaccoindustry with 8%,and
other industrieswith 9%.

m Metaldrgica Base (Mozal e Midal) m Inddstria Alimentar
® Industria de bebidas Mineriais N/Metalicos (Cimento)

M Indistria de Tabaco B Qutras Empresas

Figurel.14: Main Industrial Sectors in Mozambique

Among the industrial products manufacturedin the country, the top ten (10) with the
greatestweightin the valueof productionin this sectorare aluminumwith a contribution of
31.7%, non-agglomeratedcoal (coal) with 25.1%, natural gas (8.2%6) beer with alcohol
(7.2%) sugar(5.6%) cement(5.5%) non-ferrousmetal oresand concentrateg5.1%) wheat
flour (3.6%) bars,non-alloy aluminumprofiles(2.6%) and soft drinks(2.4%)INE,2017).

Although the industrial sector (including mining, construction, electricity, water and gas)
contributed around 11%of GDPFin 2014,it hasshownremarkablegrowth in recentyears,as
illustrated in Figurel.15 (Deloitte 2016) Thisgrowth hasbeenthanksto the development
and expansiorof the industrialsector,which highlightsthe entry into operationof largeand
mediumsizd companies,for example,in the production of cement (LIMAK- Maputo,
Cimentosda Beira, Cimentosde Cabo Delgado,Maiaia Cements¢ Nacala);soft drinks
(expansionof the CocaColasoft drink plant); meat processingINALCA)n Maputo; wheat
milling (Panbe Mozambique)manufactureof steel structures(Matrtifer) and Merec Nacala
(wheat milling) in Nampula,G.S.Beveragegsoft drinks and water) - ZambéziaETGGroup
(processing pigeonpea and sesame) in Nampula and Sofala, and Espiga 5 Q2 dzNR
(Breadmaker)Beauty (processingsyntheticfiber to obtain artificial hair), Heineken(Beers)
and XinavaneSugarRefinery.
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Figurel.15: Contribution by sector of activity, 2022015
Source: Deloitte (2016)

Alongside the manufacturing industry, the extractive industry in Mozambique is also
expectedto experiencesubstantialgrowth in the nearfuture, asaresult of the discoveryof
natural resourcessuchasgas,coal, graphite,iron ore, limestone,ilmenite, rutile, graphte,
zircon, among others. Among these products, those that present an immediate growth
potential are coal, of which the productionincreaseis projectedfor 2016to 2025, natural
gasprojected for 2021 to 2028, aswell asiron of which the mining startsin Tete, is also
comingsoon(USGX2015).

Giventhe great potential that industry, as a whole, representsfor the national economy,
during the preparationof the 20162025 Industrial Policyand Strategy,some sub-sectors
were definedaspriorities, namely,food and agro-industrial; clothing, textiles and footwear;
non-metallic minerals;metallurgicaland metal productsmanufacturingwood andfurniture
processing;chemicals,rubber and plastics; paper and printing. However, to make this
possible, it is important to develop activities or strategies, such as publicprivate
partnerships, creation of industrial free zones, among other initiatives that, when
articulatedwith the Government's-iveYearProgramsgcanpromote industrialdevelopment
in Mozambique.

1.9. Biodiversity

Mozambiqueis characterizedby an abundanceof natural resourcesand considerable
biologicaldiversity,which supporta greatdiversity of specieqflora and fauna).Thecountry
hasfour groupsof important natural ecosystems(i) terrestrial ecosystems ii) marine and
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coastal ecosystems,(iii) inland water ecosystemsand (iv) coastal ecosystems.These
encompasgonsiderabléebiologicaldiversityestimatedat more than 6,000plant speciesand

4,200 animal species (3,075 insects, 726 birds, 214 mammals, 171 reptiles and 85

amphibians)Thereis alsoa considerableagriculturaland livestockproductionpotential and

diversity, which is distributed in 10 agro-ecologicalzones.In terms of coastaland marine
biodiversity,194 speciesof coral,9 plant speciesof mangrove,13 of marine meadows 5 of

turtles, 18 of marine mammals(sevenspeciesof dolphins,8 of whales,2 of sealsand 1

specief sea)are recorded.dugong),2,626speciesof seafish (800 speciesassociatedwvith

coral reefs, 92 cartilaghousfish) and 1,363 speciesof molluscs.The biodiversityof inland
watersis equallyrecognizablenotably LakeNiassaandthe ZambezDelta.

Recognizingthe importance of biodiversity conservation, Mozambique ratified the

Conventionon BiologicalDiversty (CBD,ResolutionNo. 2/94) and signedthe Cartagena
Protocolson Biosafetyon GeneticallyModified OrganismgResolutiorNo.11/2001)andthe

Nagoyaon Accessand Fair and Equitable Benefit Sharing,(ResolutionNo. 2/2014). The

country's socioeconomiccharacteristicsalso give it a peculiar situation in terms of

biodiversityconservationIn fact, more than half of the Mozambicarnpopulation,estimated
at 28 million inhabitantsaccordingto the resultsof the last censusin 2017;66.6%o0f the

population of this country livesin rural areas(INE,2019).Like other developingcountries,
the Mozambicanpopulation, especiallythe rural, dependson natural resourcesfor their

survival.

At the national level, in 2003, Mozambique embarked on the development and
implementationof the National Strategyand Action Planfor the Conservatiorof Biological
Diversity (20032010) and this was updated for the period 2015 ¢ 2035. Given the
transversal nature of conservation of biodiversity, the national legal framework is
characterizedby a diversity of instrumentsthat govern activities related to biodiversity,
including,amongothers,the LandLaw(law 19/97), the EnvironmentLaw(Lawn® 20/1997),
the Fisheried_aw,the Forestsand Wildlife Law(Law10/99) and the Conseration Law(Law
16/2014),in addition to a seriesof regulationsassociatedwvith these laws (e.g. Regulation
on Impact AssessmentEnvironmentalRegulation,Forestry and Wildlife Regulationand
GeneralRegulationof Maritime FishingActivities). Although some of these instruments
needto be improved,consolidatedandtheir implementationstrengthened the existenceof
this diverselegal basisthat contributesto the conservationof biodiversityis to be praised
andvalued.

For the materialization of the above mentioned instruments, the country has bet on
conservationmeasuresmainly in-situ, which is demonstratedby the fact that 26%of the
national territory is coveredby ConservationAreas(CAs) being 13 terrestrial areasand 2
seascapesln recent years,three National Reservesa National Parkand severalwild and
community farms have been created. Biodiversity is fundamental in Mozambique for
economic developmentin general, as 90% of rural energy comes from firewood and
charcoaland more than 80% of the population usesthe goods and servicesoffered by
biodiversity for their survival. Biodiversity values can be analyzedwithin the following
categories:
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Forest resources (timber and naimber) and wildlife;
Fishery resources;

Agricultural and livestock seurces

Tourism resources

Mineral resources.

= =4 =4 4 A

Themainthreatsto biodiversityin Mozambiqueare humanactivities,constituted mainly by
land use changethat resultsin loss or reduction of biodiversity and operate at various
spatial scales.Amongthe various threats, those that are directly or indirectly linked to
climate change(mitigation), due to deforestationstand out; forest fires, mining (coal and
heavy sands),agriculture (mainly large-scale commercial),forests (forest plantations of
exoticspecies and selectivelogging).

1.10. Health

TheGovMis committed to the SustainabldbevelopmentGoals(SDGsand UniversalHealth
Coverage,defined as ensuring that all people have accessto health servicesfor the
preventive,curative and rehabilitative reasonsthey need, sufficientquality to be effective,
also ensuringthat they are not exposedto financial difficulties when paying for these
servicesTheright to health is embracedalongwith other humanrightsin the Mozambican
legal framework. The Ministry of Health (MISAU)leads efforts to protect, promote and
restorethe health of the population,with anemphasison ensuringthat the health systemis
accessiblgo all, takinginto accountthe elementsof availability,accessibilityacceptability
andquality.

Extreme weather events such as cyclonesand floods are often associatedwith loss of
human life, socioeconomicdamage,isolation of communities, human suffering, loss of
assetsdestructionof critical infrastructure (eg, health facilities, schools acces roads,etc.)
and other indirect losses. Additionally, these events have other negative health
consequenceszg leavinghealth facilitieswithout water, sanitationsystemsor energy;they
canblockaccessoutesto healthfacilities;interrupt the cold chain of vaccinesreagentsand
some drugs; destruction of warehousesand containersfor sanitary consumablescause
delaysand absence®f healthpersonnel etc.

Extreme climaterelated events that frequently occur in Mozambique, such as tropical
cyclones,floods and droughts, often causeepidemicoutbreakssuch as cholera, diarrhea
and malaria; bringing enormouschallengesto the health sector. Ongoingclimate change
has the potential to increase vectorborne diseases, food insecurity, hunger and
malnutrition. However,the combinedeffects of biophysicaland sociceconomicfactors on
human health and diseaseand the capacity needed to manageand respondto these
challengesare uncertain.

MISAU,in partnershipwith WHO,in 2019, conducteda country-wide assesment of the
health sector'svulnerability and adaptationto climate change.The study hasdevelopeda
district-scale vulnerability assessmentmethodology that can serve as the basis for a
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sustainablemodel for assessingnd monitoring the vulnerabilityto climate changeof the
health sectorin Mozambiquethat is regularlyupdated. Thisstudy will serveasa basisfor
the preparationof the AdaptationPlanfor the HealthSectorin the country.

1.11. Tourism

The country hasa great diversity of natural resourceswhich are potentially attractive for
tourism, especiallythe international level. Additionally, Mozambique has a coastline of
about2,700km andthis makesthe tourism offer in the sunand beachtourism modality the
greatestattraction from an international point of view and, somehow,domestictourism
alsohasa preferencefor this modality.

Mozambiques cyclicallyaffectedby floodsand cycloneswith severeimpactson the tourism
sector. The floods mostly affect the lowland regions and some Mozambicancities are
locatedin low-lyingareas putting at riskurbantourism, whichiswidely practiceddueto the
availability of infrastructure to support tourism in these cities (hotels, restaurants,
nightclubs,meetingloungesand other similarevents,communicaion, security,pharmacies,
conveniencestores, etc.). Tropicalcyclonesand sealevel rise have been a major threat to
the country'stourisminfrastructure,with very higheconomiclosses.

Therefore,the ongoingclimate changeimposeson tour operators,Sate institutions, firms,
local communities,tourists and the world in general,increasinglydemandingchallengesn
order to makethe tourist activity more sustainable All tourist activitiesshouldbe planned
takinginto accountthe occurrenceof extremeweatherrelated events.

1.12. National priorities

Mozambiquehas establishedits longterm National DevelopmentStrategy(ENDe)for the
period 20152035. The main objective of ENDeis to & A Y LIsB I®iBg conditionsof the
population through the structural transformation of the economy, expansion and
diversificationof the productived | & S ¢ @

Thefollowingare priority areasfor nationaldevelopment:

Agriculture
Fisheries
Manufacturingindustry;

Mineral extractiveindustry;and,

€ &€ €& €& ¢

Tourismindustry.

Second\ationalCommunicationNationalCircumstances Page26



Thedevelopmentpattern adoptedby ENDEassumeshat the industrializationprocessplays
acrucialrole in boostingthe economyd 6 bdostingthe developmentof the main sectorsof
activity (agricultureandfisheries).

1.13. Institutional Arrangements

The Institutional arrangement emerges as an approach for better coordination and
articulation between the various institutions/sectors. It aims to assign hierarchical
responsibilitiesand competencesas well as define standards/criteriafor the flow and
sharing of information. As a result, it is expectedthat climate change adaptation and
mitigation actions will be implemented effectively, transparently, coordinated, and
reinforcing the planning processesof medium and longterm actions. The institutional
arrangementis basedon the National Strategyfor Adaptation and Mitigation to Climate
Changein Mozambique(MICOA2012)and the First Updated NDCof Mozambique2020 -
2025(MTA,2021).

The institutional arrangementpresentedin Figure1.16 was taken from the Mozambique
PNDCA2020 ¢ 2025, launchedon 1 November2021, on the sidelinesof COP26, by His
ExcellencyPrime Minister and developed within the scope of the Initiative for the
Transparencyf ClimateAction¢ ICAT.

Thisinstitutional arrangementfor the MRVhastwo main subsystems(1) ForMeasurement
and Reportingand (2) ForVerification,both organizedby the coordinatinginstitution, which
is currentlythe MTA, through the DMC.Theinstitutional arrangementalsoincludesthe 17
sectors,the Private Sector, Civil Society,NGOs,GIIMC,Academyand Councilof Ministers
(MTA,2021).

Accordingto the Institutional Arrangementfor Mozambique'sMRYV System,all sectors
includedin the Measurementand Reportingsubsystemare responsiblefor measuringand

reporting the implementation of mitigation and adaptation actions included in the

ENAMMC, in particular the NDC, including the support needed and received. Still

consideringthe Arrangement,the sectors are represented by the ministries and are

responsible for collecting data on activities implemented internally and by other

institutions, including the private sector, civil society and NGOs.Sectorsmay also use
information publishedin statisticalyearbooks,publishedby the institution responsiblefor

national statistics. The private sectoris composedof private companies,and civil society,
includesassociationssuch as the Associationof Municipalities,which have data for the

calculation of GHGemissionsand removals, are responsiblefor the implementation of

ENAMMC'saactivities,in particularthe actionsof the NDC thus havingthe datato monitor

the actionsof the NDCand/or to inform about the resourcesneededand received.NGOs
include organizationghat work with assessmenbf climate changeactivitiesand promote

their implementation,sothey alsobecomeprimarydataholders.

All sectorsthat are responsiblefor reporting on the implementation of activities provided
for in ENAMMC,particularly NDCactions, GHG emissionsand removals, necessaryand
receivedsuppot and the Coordinatinglinstitution will receivetechnicalsupport from the
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academy.Theacademyis alsoresponsiblefor supportingthe elaborationof documentson

climate change,providing technical support and training to sector specialists,as well as
developing researchto support the MRV System. The Coordinating Institution will be

responsiblefor compilingthe CNs GHGInventories,BURthat shouldbe replacedby the BTR
by the end of 2024. After compilation,the Coordinatinglnstitution will sendthe reportsto

the StatisticsSectorto verify the statisticalprocedures;and to the Academyto verify the

methodsfor calculatingemissionsand removalsand the indicators.Thereports verified by

the StatisticsSectorand Academiashall be subsequentlysubmited for verification and

validationby the GIIMC Afterword, the Coordinatinglnstitution will submit the reports to

the decisionmakingbodiesof the MTA,to CONDE&Nd, finally, to the Councilof Ministers
for verificationand approvalbefore submissiorto the UNFCCC.

Then,the keyinstitutions are listed, containingthe descriptionof rolesand responsibilities,
relatedto the functionsof proposingpolicies,strategiesand decisionmaking,coordination,
advice and knowledge management,planning, commurication, mobilization of support,
implementationof actionsasdescribedn Tablel.6.

Second\ationalCommunicationNationalCircumstances Page28



ARRANJOINSTIMUCIONAIL

+ SECTOR PUBLICO: Politicas e Incentivos
+ ACADEMIA: Pesquisa e Inovacdo 7

+ SOCIEDADE CIVII: Cometimento e Transparéncia

+ SECTOR PRIVADQ:"InveStimérﬁo e Sustentabilidade
+ PARCEIROS: Comparticipacdo e Oportunidades
MONITORIA & AVALIACAO - SNMAMC

GESTAO DE CONHECIMENTO

COORDENACAQ
Ministério da Terra e Ambiente

Direcgéo Nacional de - Instituto Nacional de
Mudancas Climaticas Gestdo de Calamidades

Academia de Ciéncias
de Mocambique (ACM)

Fundo Nacional de Desenvolvimento Sustentavel
(FNDS

Figurel.16: Institutional Arrangements for the Strengthened Framework for Climate Transparency, adapted from MT21)}20
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Table 1. 6: Key institutions relevant for Adaptation and Mitigation to climate change and their respective

responsibilities

Ministry/Institution

Responsibilities

Ministry of Landand

Environment(MTA):

National Directorate
of Climate Change
(DMC)

The Ministry of Landand Environment(MTA)is responsiblefor developingproposals
for the implementation of policies, legislation and strategic decisions in the
environment sector, as well as the preservationof conservationareas considering
climate change.In order to respondto its functions related to climate change,the
Ministry hasthe following powers: (1) to promote and coordinatethe implementation
of activitiesthat guaranteethe fulfilment of the commitments assumedunder the
United Nations Convention on Climate Change;and (2) monitor, supervise and
evaluate climate changeadaptation and mitigation actions, as well as the support
needed and received, and report to the government on the implementatian of
mitigation and adaptation actions. Among other directorates, the MTA has the
National Directorate for Climate Change and the Directorate for Planning and
Cooperation. The National Directorate of Climate Change is responsible for
coordinatingall activities related to climate changeand the Directorate of Planning
and Cooperationis responsiblefor makingstatisticsand coordinatingcooperationwith
other institutions. In addition, the MTA is a focal point for organizationsand
commitmentsmade in the context of climate change,suchas, (1) UNFCC@nd IPCC
(2) GHGInventories,(3) genderand climate change,(4) Political FocalPoint and GEF
Operational;and (5) National Entity for the CleanDevelopmentMechanismof the
KyotoProtocol

Ministry of Minera
Resources and
Energy(MIREME)

The Ministry of Mineral Resourcesand Energyhas severalattributions aimed at the
development of the energy sector, the exploration and preservation of mineral
resourcesrelevantto the developmentof the institutional arrangementof the Robust
National MRV System.Theseattributions include the developmentof policies and
legislationfor the sector, researchand managementof mineral resources,as well as
the promotion and monitoring of the development of the sector. Among other
directorates, the ministry has a Directorate of Planningand Cooperation,which is
responsiblefor (1) monitoring the execution of investments, (2) organizing and
updating statistics on the mineral resources, fuel and energy sector and
communicatingo interestedparties,and(3) coordinateandfollow up on negotiations,
establishingagreementswith other institutions.

National Institute of
Meteorology(INAM)

TheNationallnstitute of Meteorologyis responsiblefor makingthe weather forecast.
The Naional Institute of Meteorology, together with the Regional Water
Administrations,informs the National Institute of DisasterManagementabout the
eminentClimaticDisasters.

Ministry of Public
Works, Housingand
Water  Resources
(MOPHRH)

The Ministry of Public Works, Housing and Water Resourcesis responsible for
proposing, implementing, monitoring and supervising policies and strategies for
infrastructuredevelopmentand water resourcesnanagement.Theministry alsohasa
Planning and Cooperation Directorate, which is responsible for coordinating the
preparation and disseminationof activity reports in the public works, housing and
water resourcessector.
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Ministry/Institution

Responsibilities

Nationallnstitute
for DisasterRisk

Managementand
Reduction(INGD)

disaster prevention and managemat actions, through the National Institute for
DisasterManagement.The ministry also hasa Planningand CooperationDirectorate
responsiblefor (1) controllingand evaluatingthe executionof plansand programsand
preparing the respective reports; and (2) participate, when requested, in the
preparationof conventionsand cooperationagreements.

Ministry of Economy
andFinancegMEF)

The Ministry of Economyand Financeis responsiblefor the managementof State
assetsand holdings. This ministry has three Directoratesthat can be used for the
developmentand operationalizationof the RobustNationalMRV Systemthe National
Directorateof Planningand Budget,the Directorate of Cooperationand the National
Directorateof Monitoring and Evaluationln accordancewith the responsibilitief the
Ministry, these Directorates ensure the integration of the NDC'sactions in the
Economicand SocialPlansand in the State Budget, including the monitoring and
evaluationof these,aswell as providinginformation on financialresourcesmobilized
from international entities and allocatedto the actionsmitigation and adaptationto
climate change.In addition, the MEFis the National Authority for the GreenClimate
Fund.

Nationallnstitute of
StatisticyINE)

Develop statistical database on the impacts of climate events and vulnerability
reduction.

Ministry of Health
(MISAU)

TheMinistry of Healthis responsiblefor proposing,monitoring the implementationof

policiesand strategiesfor the health sector. TheMinistry of Healthalsohasa Planning
and CooperatiorDirectoratethat is responsiblefor conductingstatistics,whichinclude
the collection,analysisand forecastingof data that canserveasa data sourcefor the

RobustNationalMRVSystem.

Ministry of Gender,
Childrenand Social
Action(MGCAS)

The Ministry of Gender, Children and Social Action is responsiblefor proposing,
monitoring the implementationof policies,strategiesto promote genderequality and
equity in economic, social, political and cultural devdopment, including social
assistanceo peopleandhouseholdsn situationsof poverty and vulnerability,namely,
women, children, the elderly, people with disabilities and people with chronic
degenerativadiseasesTheministry hasa Planningand Cooperaion Directoratethat is
responsiblefor collecting,centralizingand systematizingstatisticalinformation on the
sector's target groups and coordinating the assessmenbf the impacts of sectoral
programs. The Planning and Cooperation Directorate is also responsible for
coordinatingcooperationwith other institutions.

Ministry of the Sea,
InlandWatersand
FisherieMMAIP)

The Ministry of the Sea, Inland Waters and Fisheriesis responsible for the
management, operational supervision of Sea and Inland Water resources and
ecosystenpreservation.ThisMinistry hasa Directorateof Studiesand Planningwhich
is responsiblefor planning, making statistics and studies. This direction has the
Departmentof Monitoring and Statisticswhich is responsiblefor statisticsthat canbe
a sourceof datafor the institutional arrangementf the RobustNationalMRVSystem.

Ministry of Science
and Technology

TheMinistry of ScienceTechnologyand HigherEducationis responsiblefor proposing,
implementing,monitoring and supervisingpoliciesand strategiesfor the development
of scienceand technologythrough researchand higher education.As a coordinating
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Ministry/Institution

Responsibilities

institution for the developmentof researchand highereducation,it is responsiblefor
including climate change content in teaching and promoting researchon related
subjects. MCTESis the national entity for the development and transfer of
technologiesand is responsiblefor approvingtechnologytransfer projectsrelated to
climatechange.

Ministry of
Agricultureand
RuralDevelopment
(MADER)

The Ministry of Agricultureand RuralDevelopmentof Mozambique(MADER)among
other Directorates,has (1) Planningand PolicyDirectorate and (2) Cooperationand
MarketsDirectorate. Themandateof the Directorateof Planningand Policiesincludes
(1) identifying, formulating, monitoring and evaluatingguidelines policies,strategies,
programs,plans, projects and preparing technicaland economicfeasibility opinions
and (2) producing and publishing statistics that allow the evduation of the
implementation of agricultural and rural development activities. Meanwhile, the
Cooperationand Markets Directorateincludesin its responsibilitiesthe responsibility
of (1) ensuringthe harmonizationof sectoralpolicies,legislationand strategieswithin
the national, regionaland international frameworks.The Ministry of Agricultureand
Rural Developmentof Mozambique (MADER)among other Directorates, it has (1)
Planningand PoliciesDirectorate and (2) Cooperationand Markets Directorae. The
mandate of the Directorate of Planning and Policies includes (1) identifying,
formulating, monitoring and evaluating guidelines, policies, strategies, programs,
plans, projects and preparing technical and economic feasibility opinions and (2)
produdng and publishingstatisticsthat allow the evaluationof the implementationof
agricultural and rural developmentactivities. While, the Cooperationand Markets
Directorate includes in its responsibilitiesthe responsibility of (1) ensuring the
harmonizdion of sectoralpolicies,legislationand strategieswithin national, regional
and international frameworks, (2) and participating in intergovernmentaland non-
governmentalmeetingsat national and international level. In addition, MADERSs the
Political FocalPoint of the GEFand its OperationalFocalPoint, through FNDS.al(2)
and participatesin intergovernmentaland non-governmentalmeetingsat nationaland
international levels.In addition, MADERSs the Political FocalPoint of the GEFand its
Operatonal FocalPoint,throughthe FNDS.

Ministry of
Transportand
Communications
(MTC)

TheMinistry of Transportand Communicationss the central body of the Statewhich,
in accordancewith the principles, objectives, priorities and tasks defined by the
Gowernment, directs, coordinates, plans and ensures the execution of policies,
strategiesand activity plansin the areasof transport. road, rail, waterway, air, port
andairport infrastructure,communicationsand meteorology.

Ministry of Industry
and Commaece
(MIC)

The Ministry of Industry and Commerceis responsiblefor developingproposalsand
monitoringthe implementationof policiesand strategiesaimedat the developmentof
industry,commerceand services.TheMinistry hasa Planningand StudiesDirectorate
that can facilitate the developmentof the institutional arrangement. Among other
responsibilitiesthe Planningand StudiesDirectoratehasto (1) lead the development
of statistics,including:data collection, processingand forecasting;and (2) participate
in definingthe statisticalindicatorsneededto monitor its activities.
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Ministry/Institution Responsibilities

NationalSustainable Gather and manage funding that promotes sustainabledevelopmentand climate
Developmentrund | resilience.
(FNDS)

TheMinistry of State Administrationand PublicService(MAEFP)s the centralbody of
the State apparatuswhich, in accordancewith the principles, objectivesand tasks
defined by the Government,is responsible for the organization, operation and
inspectionof PublicAdministration,preventionand managementof disastersaswell
asthe strategicmanagemenof the State'shumanresources

Ministry of State
Administrationand
Public Service
(MAEFP)

Onthe other hand,theseentities playakeyrole in their contributionto:

1 Harmonization of nabnal actions and priorities considering the interests of different
sectors and entities;

1 Appreciation and technical approval of documents prepared in the country, in the

context of the implementation of the Convention and other related instruments;

Prepaation of national and international climate reports; and,

Development of local initiatives for adaptation and mitigation to climate change, as

well as promotion and continuous establishment of capacities, through studies and

development of relevant traing courses.

= =

1.14. Challenges

Despite the existence of a robust system of structuring coordination, the issue of
institutional arrangementsstill presentssomechallenges:

i.  Need to strengthen and institutionalize the climate change coordination mechanism
in Mozambque (in particular the formalization of the GIIMC) to ensure that the
country responds, in a timely and effective manner, to the commitments assumed as
well as to explore financial opportunities, technology transfer and capacity building
established by tese instruments in the realization of national priorities;

ii.  Limited engagement related to intersectoriality and articulation of different sectors;

iii. Need to improve understanding of common and general concepts/issues across
sectors on climate change,;

iv. Weaknessn the production of reliable data inherent to climate change response
challenges;

v. Lack of data and information with adequate frequency and scale which in turn
represents a strong barrier to determine the real impacts of climate change;

vi. Lack of a commonmal accessible climate change database platform;
vii.  Deficient production and statistical analysis of information;
viii.  Lack of incentives and structural models for monitoring and supervising existing
guiding instruments for the efficient and effective control ofiags;
ix. Complex interaction between institutions/sectors that suggests duplication of efforts
and dualism in the implementation of actions.
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Currently,the country is benefitingfrom the ClimateAction Transparencynitiative ¢ ICAT,
Phase?, fundedby UNER; DTUaimedat establishinghe legalinstitutional arrangementfor

transparencyactivitiesbasedon the Phasel roadmapand recommendationsand, ensure
sustainablecapacitydevelopmentefforts in the country,throughthe formulation of training

programsinvolvingthe Climate ChangeNetwork and focusingon monitoring NDCpolicies
andactionsand GHGnventoriesandreporting on receivedandrequiredsupport.

1.15. Institutional arrangements for the preparation of the BUR and for

REDD+

The overarchinginstitutional arragementsdescribedabove, including their strengthening
towards the transition to the Enhanced TransparencyFramework under the Paris
Agreement,encompassand are complementedby specific arrangementsmade for the
prepaprationof the BURandfor monitoring, reporting and verifyingthe resultsof REDDn
accordancewith the respectivemodalities,proceduresand guidelineMPGS).

Theinformation on domesticmeasurementyeporting and verificationasrequestedby the
MPGsfor the elaborationof the BUR,can be found in Section3 ¢ Mitigation - of the First
BiennialUpdateReportof Mozambique.

The description of the national forest monitoring systemand the institutional roles and
responsibilitiefor measuringreporting and veryfingthe resultsof REDD+ganbe found in
chapter5 andin Annex3 of the REDD# echnicaAnnexto the first BUR.
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2. Chapter 2: National Greenhouse Gas Inventories

2.1. Introduction

Mozambique submitted its First National Communicationin 2006, including the First
National Greenhous Gaslinventoryin 1998, usingdata from 1990. The First NCreported
emissiondy sourcesand removalsby sinks,consideringhe methodologiesdescribedn the
19961PCMQRevisedsuidelines.

In 2018, intendingto consolidatethe processof REDD-+HWozambiqge submitteda proposal
of ForestReferenceEmissiond.evel(FRELjp the United NationsFrameworkConventionon
Climate Change(UNFCCCYgespondingto decision 1/CP.16,referring to the requests of
developingcountrieswith intention to perform activitiesrelatedto REDD+.

This 2NC GHG Inventories chapter contains estimates of anthropogenicemissionsand

removalsby sinksof all GHGsot controlled by the Montreal Protocolthat occurredin the

country from 1990 to 2016. The processof preparation of the inventory Chapteris

simultaneouswith the other five chaptersincludedin the structure of NCto the Convention
(stepsarein Figure2.1)

i=si understanding
Submission of ﬂ
the reportto of TORs and
Finalzation of

/ the UMFCCC teamof exparts
the report draft

beginningand
endof NC

D atafinformatio
nrequest
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of reviewers'
comments

datafinformatio
n organization
drafttranslation

‘ NCCycle ’

(Mozambque)

Submiszionipres entatio

nofZHC to Ch fpllowed

by estimates and
Intemal peer review and induw draft
harmonization chapters

Intemal peer review and /

harmonization follove d
by Incorporation of Freparation of

reviewers' comments L thed first draft
Submiszionipre report

sentation
~ G2 to
different
farums
appointed by
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(CDL.CT.FWV)
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Figure2.1: NC reporting cycle in Mozambique.

TheGHGnNventoryusedthe IPCQ006 Guide(2006IPCQuidelinesfor nationalgreenhouse
gasinventories),the respectiveSoftware,and the 2000 Guideto GoodPracticeGPGynd
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Managementof Uncertainty in National GreenhouseGas Inventories (IPCC2000). The
inventory coverssourcesof GHGemissionsfrom anthropogenicactivities for direct GHG,
including carbon dioxide (CQ) and their removalsby sinks. Methane (CH), and nitrous
oxide (N-O) emissionsfrom fires on Landremainedin the same category,conversionsto
other landuseand non-methanevolatile organiccompoundgNMVOC).

The First and SecondNational GHGInventories were used as a basisfor Activity Data
(AD)informationand were updatedwith additionalinformation collectedacrosssectors.For
assessingsHGemissiors and removals,the IPCC2006 Software was used. Most of the

EmissionFactors(EF)used were the default by the IPCQ006valuedtier 1). Where there

was room for choice, sector experts used their experienceto make the best choice for

Mozambique'sconditions. In sectorsor categorieswhere national information on EFwas
available,Tier2 were used,to improvethe estimationof emissionsand removals.Thus,the

inventory results were a combination of Tier 1 and Tier 2 and reported in Gigagrams
(thousandtons)of eachspecificgas.Emissiongor eachGHGhavebeenpresentedin carbon
dioxide equivalent (CQeq) terms using the 100-year Global Warming Potentials (GWPSs)
containedin the IPCCSecondAssessmenReport(Table2.1).

Table2.1: Globalwarming potential of the leadinggreenhousegases

Carbondioxide 6{0)) 1

Methane CHs 21
Nitrousoxide N20 310
perfluorocarbons PFCs 6500/9500

SourcelPCQAR2

2.2. Sectorscovered

Anthropogenicemissionsof greenhousegasesoccurin severalactivity sectors.Therefore,
we estimatedthe emissiondrom the following sectorsrecommendedby the IPCQuide: (1)
Energy;(2) Industrial Processesand Use of Products(IPPU),(3) Agriculture; (4) LandUse
ChangeandForestry;and (5) Waste.

Removalsof greenhousegasesoccur in the LandUse Changeand Forestrysector due to
protected areamanagemeniand reforestationactivitiesand the abandonmentof managed
lands.
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2.3. Data collection

Data collectionwascarriedout in two phases.asindicatedbelow:
Phasel.: Literaturereview and stakeholders'consultation

Thisphasecomprised(i) literature review; and (ii) Consultationand data collectionin the
correspondingcentral Ministries, some NQOs and the private sector, which, due to their
nature and type of work, provided somedata that were deemedrelevantfor the exercise.
For example, for industry, specificinformation was obtained from Mozal, Cimentosde
Mocambique,and Cervejasde Mocambigque, among others. In this phase,we identified
relevant gaps,and correspondingdata were analysedand modelledto ensurethat each
yearof the analysigeriod (1990to 2016)had someobservation It isworth mentioningthat
it was not alwayspossibleto find the completeinformation on the requestedtime series,
and sometimes, the information was not in the desired format (units) or level of
disaggregationFor example,the FOLUdata were in a desirableconfiguration,as MITADER
preparedthem in the contex of the elaborationof the FRELhowever,they only covered
the period from 2001 to 2016. When applicable, we performed interpolation and
extrapolationin all casedo fill the datagapand ensuretime seriesconsistency.

Onthe other hand,in the caseof the energysector,the data on the useof liquid fuelsdid
not distinguishthe type of fuel (gasolineor diesel). Furthermore, despite indicating the
sectors the classificatiorof the sectorswasnot in line with the sectoralclassificatiorfor the
prepaation of the greenhousegasinventories.In most cases,the data providersdo not
distinguishif the fuel is for transport, industry or agriculture. Theseand other constraints
were the main challengego overcomeduringthe datacollectionprocess.

Thisphaseculminatedwith the 1st SectorialSeminarto shareresults,assessonsistency,
control quality, and identify additional data needed. In this process,we relied on expert
opinionto reacha consensu®n the detailsrequired by the IPCGoftware. We agreedwith

stakeholderson the fuel distribution by sectoraccordingto the fuel type. In addition, the

proportion of waste type producedby the domesticsectorwas also discussedand agreed
upon.

Phase2: Fieldmissionin everysectors

Fieldworkwas carned out, which consistedof collectingmissingdata reported in the first
phaseto guaranteethe updating of the results of the previousinventory basedon the
RevisedGuideof the IPCG1996} to the currentone recommendecby the 2006 IPCQyuide.
Ateam of consultantscoordinatedthe field methodology,andthe surveywascarriedout by

1IPCRevisedsuidelinedor NationalGHGInventories
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techniciandrom the respectivesectorswho supportedthe GHGnventory processlt should
be noted that in many situations where there were no data, extrapolationsand linear
interpolations were carried out, as appropriate, to obtain the data necessaryfor the
analysisasrecommendedoy the IPCQuidefor GHGnventories.

This phase culminated with the 2nd Sectorial Seminarto share the results and their
validation, estimae uncertaintiesand their sources,identify key emissionscategories,and
recalculate emissionsapplying the IPCC2006 Guide. Where data gaps were identified,
specificnotes were made, in eachsector, on the type of limitation and the improvement
plan,with afocuson identifyingand describingwhat is neededto improvethe next Biennial
ReportusingTier2 and3.

2.4. Data analysis

Mozambique'sGHGinventory was conductedusing a seriesof stepsand a range of data
from diversesources.Theestimationof the emissionsand removalsuseda combinationof
(a) country-specificmethods and data, (b) IPCCmethodologies,and (c) emissionfactors
(EFs)Themethodswere consistentwith the 2019 1PCQuidelinesfor national greenhouse
gasinventoriesand are, to the extent possible,in line with international practice. IPCC
methodologytiers 1, 2 and 3 were applied. In addition, for each sector (AFOLUEnNergy,
Waste and Industrial Processesand Use of Products),we performed quality assessment
(QA) and quality control (QC) based on the IPCC(2006) AQ/CQguide, as well as the
evaluationof the precisionor uncertaintyof GHGestimates.

Forthis inventory, althoughthe assessmentoveredthe years1990to 2016,the detailed
annual tables are presentedfor eight years (begnning: 1990; intermediate: 1994, 2000,
2005,2010,2012,and 2014;andfinal: 2016),coveringonly total emissionof eachcategory.
Thegeneralevaluationfor the entire period of analysisand the assessmenof trends were
presentedin a graphicformat, contemplatingthe annualresultsof eachgas.

2.5. Energy Sector

Emissiorfactors of Energysector

In the absenceof local emissionfactors for estimatingemissionsfrom the energy sector,
standard emissionfactors (fuel combustionby source categories- Tier 1) were used, as
recommendedby the 2006 IPCCGuide. Table 2.2 shows the emissionfactors used to
estimateenergysectoremissiondy subsector.
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Table2.2: Emission factors used to estimate energy sectorissions.

Diesel 43

Gasoline 44.3
Lubricants 40.2
Kerosene 43.8
JetKerosene 44.1
Naturalgas 44.2
Cookinggas(LPG) 47.3
Firewood/woodwaste 15.6
Charcoal 29.5

Activity data of Energysector

This section briefly describesthe activity data used for recalculatingGHGemissionsfor
20002004 and estimatingemissionsfor 20052016, usingthe IPCCQ006 methodologiesin
both cases.Thesourceof the activity datafor the first periodis the "Reportof the National
Inventoryof GreenhouseGasEmissions1995¢ 2004" (MICOA2010).From2005onwards,
we useda combinationof data from the national energystatisticsfrom 2000- 2011 (ME,
2012)and energybalancedata from the archiveof the Ministry of Mineral Resaircesand
Energy(MIREMEXor the period between 2012 and 2016, a period not covered by the
statisticsmentionedabove.MIREMBpreparesenergybalanceson an annualbasisbasedon
activity dataprovidedby severalinstitutionsasthe following standout:

1 The Electricity of Mozambique (EDNM 1 Petrogal SA (GALP)
1 National Petroleum Company « 1 Ports and Railways of Mozambique
Mozambique (PETROMOC) 1 Air transport operators
1 Hidroeléctrica de Cahora Bassa, 1 Construction companies
(HCB) 1 Cement companies
1 National Petroleum Institute (INP) 1 Sugar companies
1 National Hydrocarbon Compar 1 Agrarian companies
(ENH) f  Commercial antbanking institutions
1 National Energy Fund (FUNAE) 1 Among others
1 South African gas and oil cgany 1 VidaGas
(SASOL) 1 Autogas
1 Matola Gas Company (MGC)
1 Mozambican Oil Importe
(IMOPETRO)

1 Mining companies

Table 2.3 summarisesthe assumptionsadopted in estimatingthe consumptionof liquid
fuels, namely diesel and gasoline,for the road transport, industry, construction, and
agriculture subsectors We break down the fuel consumptionper fuel type to recalculate
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the emissionsfor 20002004. The emissionswere calculated by fuel type: diesel and
gasoline¢ and for the period from 2004 onward. The percentagesassignedto each
subcategorywere kept constantfor the entire analysigperiod, asagreedwith sectorsin the
first Seminar.Asthis is the first BURreport, we expectthese segmentationoptionsto be
verified againstthe data the sector may generatein the comingyears.In all categories,
there is a trend towards an increasein fuel consumption.The most steepedwas gasoline
consumption,which almosttripled between2000and 2016due to the risein secondhand
vehicleimports.

Table2.3: Assumptions adopted foestimating the consumption values of liquid fuels, units [kKT]

DIESEL 278,734 358,872 | 675.077
Roadtransport 90.0 250,861 322,985 | 607,570
Agriculture(stationary) 0.8 2,230 2,871 5,401
Railways 2.4 6,690 8,613 16.202
Cabotage 0.9 2,509 3,230 6,076
Int. 1.0 2,787 3,589 6,751
Electricitygeneration 2.4 6,690 8,613 16.202
Industryand construction 2.5 0.44 8,972 16,877
GASOLINE 52,580 91,161 215.100
Roadtransport 95.0 49,951 86,603 204,345
Cabotage 15 0.789 1,367 3,227
Electricitygeneration 2.0 1.052 1,823 4,302
Agriculture(stationary) 15 0.789 1,367 3,227
LPG - 7,766 13.013 18,658
JETA-1 - 24.22 48,706 21,653
AVGAS - 0.43 1.074 2,274
FUEIOIL - 15,466 0.672 3,547
LIGHTIN®IL. - 49,773 17,252 20,876
LUBRICANTS -

The"IPCQ006GuidelinesManualfor Greenhousesasinventories'recommendsasa Good
Practicethe estimationof emissiondrom the energysectorusingtwo approachespamely,
the sectoral and the reference. This practice allows a compaison of the estimated
emissionsbetween both methods.However,due to limited fuel data, it wasimpossibleto
calculateemissionausingthe baselineapproach.Thislimitation consistsof the lackof data,
mainlyon the variationin fuel reservesnpon-enemgeticuseof fuels (useasraw material)and
information on the re-export of fuelsto neighbouringcountries.Improvingthe collection
and treatment of this data by the sector will allow the estimation of GHGsusing both
approachesn future inventoryprocesses.
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2.6. Industrial Processes and Product Use Sector (IPPU)

We surveyeddata in the different subsectorsto estimate the emissionscorrespondingto
the industrial processesand product use sector. The survey consistedof identifying the
productiveactivities usingthe guidelinesof the IPCCQ006 Guide.Theactivitiesoccurredin
three (3) of the eight (8) categoriesin the IPPUsector. We calculatedclinker emissionsin
cement production (mining industry), aluminium in the metal industry, and food and
beverayesin the other category.

Thisinventorydid not includemanyIPPUactivitiesareasdueto the lackof activity dataand
information on how the processe®ccur. Themost critical points were the sectionson non-
energyproductsfrom usingfuels and solvens. For example,the use of paraffin, solvents
and lubricants),the electronicsindustry (e.g. integrated circuits and semiconductorsand
photovoltaicpanels),the use of the product assubstitutesfor substanceghat deplete the
ozonelayer (refrigerationand air conditioning)and manufactureand use of other products
(e.g.medicalequipmentandothers).

Thus,to carryout this work, datafrom the Nationallnventoryof GreenhousesasEmissions
Report(1995¢ 2004)were used,togetherwith datafrom the National Institute of Statistics
and those provided by someindustries,suchasfrom Cervejasle Mo¢cambique,Mozaland
AMOPAO.

Emissionfactorsof Industrial processes

For each activity, the respectiveemissionfactors were used (Table2.4), accordingto the
guidelinesof the IPCCQ006 Guide,for the mining industry, the chemicalindustry, and the
manufactureand use of other products, basedon the emissionfactors predefinedin the
Software(Tier 1). Note that emissiondrom category2H2: Foodand beverageindustry are
Non-Methane Volatile OrganicCompoundg§NMVOCs)which are reported in the national
GHGnventorybut are not countedasCQ equivalentswith potential for globalwarming,as
describedin the IPCCGuide (2006): Volume 1, Chapter 7, on Indirect and precursor
emissionsin addition, the emissionfactor valuesfor the food and beverageindustry have
been updated accordingto the EuropeanUnion air pollutant emissionsinventory guide
(EMEP/EEAIr pollutant emissioninventoryguidebook,2019).

Table2.4: Emissionfactorsusedin the IPPU.

2.A.1 | Cement 0.52 tonnes CQ |V3_2_Ch2_Mineral_Industry
production /tonne clinker
2.H1 | Pulp and Paper Revised 1996 IPCC Guidelines for
Industry NationalGreenhouseésasinventories
2.H.2 | Food and | Non-methane volatile
Beveragdndustry | organic components| Referencevianual (Volume3)
(NMVOCs) Values are in kg/ton (for bread,
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Sugar 10 sugar, fish and biscuits) and in

Bread 4.5 kg/hectoliterfor beer.
Fish 0.3
Beer 0.035

Biscuits/Cookies | 1

Activity data of Industrial processes

Forthe IPPUsector,we applieddata on the production of ordinary Portlandcement,food
and beveragessuch as fish, sugar, beer, cookies and crackers, bread (regular and
wholemeal) (2000, 2008 and 2016), and aluminium production (2008 and 2016).
Unfortunately, it was impossibleto include data from other activitiesin this first phase.
Therefore the final report is expectedto compileall other areasnot included.

Datasourceof Industrial processes

Theactivity datawere mainlyfrom the "Reportof the Nationallnventoryof Greenhousésas
Emissions1995¢ 2004" (MICOA 2010) combinedwith data extractedfrom the statistical
yearbooksof the Nationallnstitute of StatisticS(INE)and data providedby the sectors.Due
to the scarcityof datato carry out a completeanalysisof emissiondn the IPPUsector,we
used alternative data sourcessuch as the United StatesGeologicalSurvey(USG), sector
reportsandindividualdatagenerated.

2.7. Agriculture Sector

Agricultureand livestockare critical economicactivitiesin Mozambique.However,several
processegesult in greenhousegasemissionsin the agriculture sector, suchas (i) enteric
fermentation, (i) manuremanagementand iii) rice cultivation.

EmissionFactorsof Agriculture sector

Standardfactors (Tier 1), accordingto the IPCC2006 guide "2006 IPCCGuidelinesfor
National GreenhouseGas Inventories”, were used for the emission estimates of the
agriculturecomponentsince national emissionfactors developedfor this purposeare not
available.

Activity Dataof Agriculturesector

Entericfermentationand Manure management
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Datafrom the Firstand SecondNational GHGInventory for 1994 and 2004 were used as
basedata, on top of which data from more recentyearswere added.|IPCGoftware, using
the IPCQR006Guideto NationalGreenhousésasinventories,wasusedfor the recalculation
of emissionsfor the past years, 1994 and 2004, as well as for the calculationof 2016
emissions Asa result, emissiongresultshave been validatedthrough comparisonwith the
previous inventory and a seminar and review by the respectivesectors. However, it is
important to mention that there was a chang in the calculationmethodologyfrom the
Revisedsuideof the IPCQ996to the Guideof the IPCQ006.

Thedata collectedcoverinformation on livestock,areascultivatedwith rice and production

of the leadingagriculturalcrops,mainly sugarcanecotton, cassavagereals(corn,sorghum,
millet, and rice), and legumes (peanuts and beans). Cattle are raised in the extensive
pasture (ruminant) or backyard systems,as it is dominated by smallscale smallholder
operations(80%)and only 20%by mediunmtlarge processeYMASA,2019). Data collection
takesplacethroughi) the IntegratedNational AgriculturalSurvey- INAS(called- Integrated
Agricultural Survey),previously National Agricultural Survey (annual), which allows the

production of the AgriculturalStatistics Yearbook(called- AgriculturalStatisticsYearbook);
i) the agriculturalcensug CAP).

Thelivestocknumbersconsideredncludecattle, goats,sheepand pigs,buffaloes,donkeys,
and small animals from 2000 to 2016. In addition to livestock, for the calculation of
emissions, data on manure and urine produced by domestic animals and waste
managementsystems(MMS). Thelivestocksector,which could provide animalmanurefor
fertilisation in variousforms, is constrainedby unconfinedlivestocksystens. However,the
sector'sstatisticalsystemsdo generallynot recordthesedata. Furthermore,we did not find
the official recordsinformation on systemsfor the use and managementof manurein the
form of fertiliser or usedfor food, fuel, biogasproduction, or constructionpurposes.Thus,
to estimatemethaneand nitrous oxide emissiongrom the managementor managemenbf
animal waste, we relied on the knowledge of specialistsin the sector to calculatethe
guantitiesof manure produced(dependingon livestocknumbers)and proportions by type
of useand managementtable 2.6).

Table2.5: Datarequired for estimatingemissionsfrom the Agriculturesector

3AEntericFermentation and 3BManure Management

AAP Annual averagepopulation by type (meat and dairy

CHa cattle, buffalo, sheep,goats,horses,donkeys,rabbits
and poultry) Number

CHy NAPA Numberof animalsproducedannuallyby type
3C7RiceCultivation

tijk Growingperiodfor rice and conditions Day
CH4 .

the ij Riceareaharvestedannually halyear
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To reduce disparities among data sources,we validated the data used in the current
inventory with expertsfrom the sectorsinvolved in preparingthe GHGinventory during
Seminarl and Seminar2. The collectionof data at the producerlevel and systematisedat
the sector level about the use of fertilisers by crop and by area, use of liming or other
products, use of animal manure and its management,and agricultural soils would be of
greathelpfor the enrichmentof the emissionestimatesfor the agriculturesector.

RiceCultivation

The agriculturalpotential for rice production is estimatedat around 900,000ha, of which
around 320,000ha are cultivated. About 90% of the cultivated area is in Zambéziaand
Sofalaprovinces,7%in the provincesof Nampulaand CaboDelgadoand the remaining3%
in the provinceof Gaza(lrrigationof Chokweand XatXai).

Riceproductionis concentratedin sixgeographicahreasand confined in clusters Maputo,
Gaza,Sofala,ZambéziaNampulaand CaboDelgado.Theseclusterscoincidewith 4 PEDSA
corridorsand cover20 districts.

Thesedata sourceswere: statisticalyearbooksagriculturalstatistics(INE)and FAOstatistics
(FAOSTATPr Agriculture sector data from 2000 to 2016. First, following the IPCC2006
Guidelineswe appliedan interpolation or extrapolationapproachto fill the time seriesgap.
After that, we validatedwith specialistsfrom respectivesectors,resultingin new data or
amendement.

2.8. Land Use, Land Use Change and Forestry Sector

This sector includes the estimates of emissionsand removals of greenhouse gases
associatedwith the increaseor decreaseof carbonin biomassaboveand below groundas
land-use changeoccurs, for example,in the conversionof a forest areato agriculture or

livestockactivity or whenreplacingCroplandby reforestation.

Carbondioxide (CQ) is the sector'spredominantgas.Still, there are alsoemissionf other
greenhousegasessuchas CH and N>O from the imperfectburning of wood left in the field
in caseof forest conversiono other uses.

For the estimation of GHGemissionsand removalsfor the Forestand Land Use Change
Sector,Mozambiquehasfollowed the methodologiesoroposedin the 20191PCQuidelines,
Volume4, Chapter2 "GenericMethodologiesApplicableto Multiple Landuse Categories”,
for changein biomasscarbon stocks(aboveground biomass,below-ground biomass)and
non-CQ emissionsfrom fires in forest lands. In addition, it includesthe analysisof Land
remainingin aland-usecategoryand Forestlandsconvertedto a new land-usecategory.
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EmissionFactorsof LandUseChangeand Forestry

For the Land Use, Land Use Changeand Forestry (LULUCRomponent, emissionfactors
developedfor national conditions(Tier 2) were used,which are reported and usedin the
FRELreport. The Governmentof Mozambiquesubmitted the FRELreport to the UNFCCC
Secretariatin 2018.Asaresultof the FRELthis sectorpresentsmore in-depth work and has
a more reliable and well-documentedestimate of the data quality, emissionfactors, and
estimationerror.

The table below summariseshe methods and emissionfactors used for the AFOLUGHG.
Thisinventoryusesmostly Tierl and Tier2 methods(table 2.6).

Table2.6: Methods and emissionfactor applied

LULUCF

A.ForestLands T3,T2,T1 SS’ T2,T1 CSp | T2, T1 SS,

B.Croplands T2,T1 gs, NE NE
CS,

C.Grasslands T2,T1 D NE NE

D.Wetlands T2,T1 (SS, NE NE
CS,

E.Settlements T2,T1 D NE NE

T1¢ Tierl, T2 ¢ Tier 2, T3 ¢Tier 3, CS¢ Country specific,D ¢ IPCCdefault, IE ¢
IncludedElsewhereNA¢ Not Applicable;NE¢ Not Estmates;NO¢ Not Occurring

Activity data of LandUseChangeand Forestry
LandUseClasses

Mozambique followed the 2006/2019 IPCCguidelines structure for the AFOLUsector,
including the proposed Land uses such as Forest lands, Cropland, Grassland Wetlands
Settlement, and other lands (Levell). Therefore,the forest definition used in this GHG
Inventory,andall land categoriess the sameasfrom FREI(table 2.7).

Table2.7: Descriptionof land useand Landcover category

In Mozambique, forests are defined as lands with trees with the
ForestDefinition potential to reacha height of 3 m at maturity, a canopythat covers
equalto or greaterthan 30%and occupiesat least1 ha. Thisincludes
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temporarily clearedforest areasand areaswhere the continuity of
land use would exceedthe thresholdsof the definition of forest or
treescapableof reachingtheselimits in situ (FalcacandNoa,2016).
Croppedland, includingrice fields and agroforestry systemswhere
the vegetation structure falls below the thresholds used for the
Croplands ForestLand category.1 ha area with more than 20% cover of any
planted crop but less than 30% cover of forest or 20% cover of
infrastructure.

1 ha areadominated by grassesand shrubsor woodlandswith less
than 30% tree cover. Rangelandsand pasturelandsthat are not
considered Cropland, with less than 20% cover of crops or
infrastructure. Also, systemswith woody vegetationand other non-
grassvegetation, such as herbs and brushes,that fall below the
thresholdvaluesusedin the ForestLandcategory.

1 ha arealand coveredor saturated by water for all or part of the
year and does not fall into the ForestLand, Crapland, Grasslandor
Settlements categories. It includes reservoirs as a managed
subdivisionand naturalriversandlakesasunmanagedsubdivisions.
1 ha areawith at least 20% cover of infrastructure (houses,roads,
etc), but lessthan 30%forest canopycover.

Bareareawith lessthan 20%coverof grassesshrubs.trees, wetland,
cropsor infrastructure Bare soil, rock, ice and all land areasthat do
not fall into any of the other five categories.It allows the total of
identified land areasto match the national area where data are
available.Mining areasbiggerthan lhectare are classifiedas other
land categories.

Grasslands

Wetlands

Settlements

Otherlands

Areaestimation

Theapproachto collectingactivity data is a probabilisticsamplingprocess focusingon the
fad that eachland useclassof the samplingunits is representativeof the samplingframe.
Therefore, it is possible,from a samplingunit, to infer about the samplingframe. To
generateestimatesof land use classareas,it wasnecessaryto apply expansionfactors or
weights to measurethe representativenesf each land use classwithin the sampling
frame.

Theexpansiorfactor isthe factor that transformsthe sampleresultsto the samplingframe.
In this case,it is the quotient between the provinceareaby the number of its respective
sampleunits. Thus,the areaof eachsampleunit is representedby its respectiveprovincial
expansionfactor. For more details, refer to the FREI(2018).Table2.8 Expansiorfactor by
provinceshowsthe expansiorfactorsapplied by province.
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Table2.8: Expansiorfactor by province

CaboDelgado 8027338,9 4872 1647,6
Cidadede Maputo 38758,8 25 1550,4
Gaza 82482352 4701 1754,6
Inhambane 7498070,3 4295 1745,8
Manica 6628716,2 3891 1703,6
Maputo 2590492,1 1455 1780,4
Nampula 8139712,9 4872 1670,7
Niassa 12648287,9 7962 1588,6
Sofala 7207150,5 4218 1708,7
Tete 10512069,8 6297 16694
Zambeézia 10820042,4 6 306 1715,8

2.9. Waste Sector

Asin other developingcountries,solid waste managementin Mozambiqueis a significant
challengein most cities and towns. Thischallengeis mainly related to the lackof financial,
material, and human resourcesfor safe and sustainablemanagement.As a result, a
considerableamount of Waste ends up in uncontrolled landfills, posing a severerisk to

publichealthandthe environment,particularlyin urbanareas.

Currently,the amount of solid Wastegererated in the country is unknown. However,it is
estimatedto be around 2.5 million tons per year. Basedon this estimate,in 2014, Carbon
AfricacalculatedGHGemissiongo be 776,546tCQeq. Accordingto this study, if nothingis
doneto reducethe Wastecurrently produced,it coulddoubleto around1,369,721tCQeq.,
in 2030.Forthis not to happen,a seriesof actionsneedto be taken,amongwhich are: the
separationof Waste at source,recycling,public awarenessand establishmentof public
private partnershipsfor the collectionand processingf Waste,amongothers.

Emissiorfactors of Wastesector

The estimation of GHGemissionsin the waste sector was made using the IPCC2006
Guidelinesfor National GreenhouseGasinventoriesfrom the IPCC2006 Gude, basedon
category4A, usingthe level 1 approach(Tier 1). Accordingto the IPCC2006, this method
considersonly municipal solid and industrial Waste. It is assumedthat the Waste's
degradableorganiccomponent(DOCxslowly decaysover a few decadesreleasingCH and
CQ. However,if conditionsare constant,the rate of CH productiondependsexclusivelyon
the amount of carbon remainingin the Waste. As a result, CH emissionsfrom Waste
depositedat a disposalsite are highestin the first few yearsafter deposition.After that, it
graduallydecreasesas the degradablecarbonin the Waste is consumedby the bacteria
responsiblgfor decomposition.
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This approach (Tier 1) resulted from the scarcity of complete and consistent data on
characteristicsand quantities of Waste generated over the study period (20002016).
Furthermore,it is essentialto note that this approachdoes not consideremissionsfrom
effluent handlingin the emissioncalculations.Thus,despite consistentdata on solid Waste
generatedin the country, resortswere madeto their per capita production, composition,
anddefault valuesfor Africa.

Activity data of Wastesector

Dataon the Mozambicanpopulation (total and urban) and the respectiveGrossDomestic
Productwere from the World Bankdatabaseworldometer.infg. ThelPCGecommendation
on Wasteisto registersince1950to coverslowlydecomposingategoriesHowever for the

conditionsin Mozambiqueand basedon the availabledata, the registrationwasmadefrom

1970 onwards. Other information was from the statistical yearbooksproduced by the

National Institute of Statistics(INE),information submitted by the Ministry of Land and

Environmentsectorsand direct sources.Most of the data were subjectedto appropriate
preliminarytreatmentbeforeuse.

In the absenceof consistentdata on the production of urban Wastein Mozambique,the
default valuesfor Africawere used,includingparameterssuchas per capita productionof
solid Wasteand the compositionof Waste.In addition, we usedfiguresfrom the National
Communicatiorof Angolaasa proxyfor the wastesector'semissions.

Hospital waste was estimated basedon the total number of beds availablein hospitals
acrossthe country. It was estimated,basedon data from the World Hedth Organization,
which indicatethat, for eachbed, 1.13kg of hospitalwasteis generatedper day. Thisdata
includes the Waste eventually generated also by outpatients. These wastes, roughly
speakingare incineratedin existinginfrastructuresin almog all health units and constitute
the primary emissionsfrom waste incineration. In addition, emissionsfrom industrial
wastewatertreatment have been estimated basedon production volumesfrom a limited

number of industries,subjectto data availability. Table2.9 below summarisesiata on the

population,nominalGrossDomesticProduct(GDP)pedsin the NationalHealth Serviceand

the estimatedamountof hospitalwastegenerated.

Table2.9: Datausedin estimating emissionsfrom waste management.

o | Population —(number of | 5219 957 | 22276506 | 27,829,938
inhabitants)

2 | urbanpopulation 4,987,019 6,580,886 9,302,449

3 NominalGDP(USD) 5,016,469,069 | 11,494,837,053| 10,981,3%,031

4 Beds. in the National Health 15.008 17.341 21,510
Service

5 | Hospitalwaste(Ton) 16.96 19.60 24.31
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Theestimationof greenhousegasemissionscausedby the generationand managementof
Wastewasstructuredinto five categoriesnamely:

4A: Emissons from solid waste disposal(at controlled and uncontrolled waste disposal
points);

4B: Emissiongrom biologicaltreatment of Waste;
4C: Emissiongrom incinerationand openburningof Waste;

4D: Emissionghat occurin the treatment and disposalof Waste(treatment and disposal
of domesticandindustrialwastewater),and

4E: Emissiongrom other wastes.

Waste is responsiblefor emissionsof methane (CH), carbon dioxide (CQ), and nitrous
oxide (N20),andin general methaneemissionsare the mostsignificantin this sector.

Waste CategorieCovered

Despitethe constraintsmentioned aboveregardingthe scarcityof data, it was possibleto
obtain data that allowed estimating the emissionsof subcategories4A, 4C and 4D.
Regardingsubcategory4B (biologicaltreatment of solid Waste), Mozambiquehas a very
insignificantnumber of compostingand anaerobicdigestion plants. Thosethat exist are
informal and operated non-continuouslyduring the period coveredby the study, with no
record of the amounts or composition of the treated Waste in terms of moisture and
organicmaterial.

ThecountryproduceshazardousndustrialWaste,andthey are all channeledto the Mavoco
Dumpster in Maputo, where they are pre-treated and stored. These wastes are not
subjectad to anytreatment that couldgenerateemissions.

Most solid and liqguid domesticWasteis treated in drains, septictanks and latrines, closed
facilities. Therefore,accordingto the IPCC2006 Guidelinesfor National GreenhouseGas
Inventories their emissonsare negligible.

2.10. Total Anthropogenic Emissions by Sources and Removals by Sinks of
Greenhouse Gases in Mozambique

Theresult of total emissionof all sectorsare presentedin the Table2.10,Figure2.2to 2.5.
The emissionwas also reported with and without LULUCFAIl emissionsare reported in
GgC@e (thousandtons of CQ equivalent)for eachsector.

In 2016, net anthropogenicemissionsof greenhousegaseswere estimated at 15,902 Gg
CQeq for Energy(19%of the total emission),2,798 CQeq (5%)for Industrial processes,
1,882 GEQeq (3%)for Agriculture, 33,721 GoQeq (61%) for LULUCF, and 1,194°Ggq
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(2%) for Waste Between 2005 and 2016, total CQeq emissionsof Energy, Industrial
processesAgriculture, LULUCRNd Waste increasedby 222%,66%,16%, 36% and 330%,
respectively.Broadly, LULUCFEontribute to 61%of total emissionin 2016, the remaining
small contribution if from Energywith 29%,Industrial processeswith 5%, Agriculturewith
3%andWastewith 2%.

a2l | Yo AthtalzS®ission without LULUCFin 2016 is about 21,776 G¢CQeq
representingto 39%o0f total emission.With increasingemissiongrom the energy,industry
and waste sectors,their proportional contribution has consistentlyincreasedthroughout
the period of analysis,but they are still much lower than the overall per capita GHG
emissions.The country hasan emissionwithout LULUCIBf well below 1tCQeq per capita
and with LULUCHBf about 2tCQeq per capita. Thetotal emissiondrom the data seriescan
be comparedin the following graphsof total nationalemissionswith andwithout LULUCF.

Table2.10: CQeq emissions and removals

Energy 2,627 | 3,243 4,169 4,940 6,500 13,789 17,301 15,902
IPPU 40 51 1,414 1,687 2,047 2,737 2,570 2,798
Agriculture 55 131 560 1,628 1,516 1,796 2,049 1,882
LULUCF -61 054 -46,473 -24,602 24,866 39,584 42,410 30,438 33,721
Waste 1,400 1,262 1,194

International o4 83 83 83 83 83 83 83
Bunkers
CQ Emissions

! 27.839 27.839 20786 22,950 24.922 25597 26271 26,945
from Biomass
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Figure2.3: CQ Emissions Trend with LULUCF

2The corresponding chart for 2019 is not shown las ¢ountry presented negative emissions due to the large
removals in LULUCF.
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2.11. Anthropogenic Emissions by Sources and Removal by Sinks of
Greenhouse Gases by Gas

In 2016, net anthropogenicemissionsof greenhousegaseswere estimatedat 42,932 Gg
CQ; 506 GgCH; 1.24GgN20; and 1.55GgPFCBetween1990and 2016, total emissionsof
CQ, CH, N2O and PFGncreasedby 3.29,3.17,12.4 and 56.6 times, respectively Broadly,
CQ contribute to 98%of total emissionin 2016, the remainingsmall contribution if from
CHwith 1.1%.Thefollowing sectionspresentsthe emissiondy sectorand by gas.

CarbonDioxide Emissions

Table2.11and Figures2.2and 2.7 summariseCQ emissionsand removalsin Mozambique,
by sector. The Energy sector encompassesmissionsfrom fossil fuel combustion and
fugitive emissionsFugtive emissiongancludethe burning of oil and natural gas,solid fuels,
and other emissionfrom energyproduction.In 2016,CQ emissiongrom the Energysector
represented18%of total CQ emissionshavingincreased/4 times more in comparisonto
1990 emissions.The transport subsectoralone was responsiblefor 58%of CQ emissions
from the Energysector.

Emissiongrom industrial processesepresented3%of total CQ emissiongn 2016,with the

aluminium production, lime production and food and beveragesmaking up the greatest
share of 51%, 25% and 23%, respectively.From 1990 to 2005, emissionsfrom industrial

processesncreasedoy 95 times. TheLandUseChangeand Forestrysectorwasresponsible
for the largestportion of CQ emissionsand for all CQ removals,which include protected

area management, tree plantations and regeneration of abandoned areas, with net

emissiondor the sectorwith a shareof 79%of total CQ net emissionsn 2016.Conversion
of foreststo other uses,especiallyagriculture,accountedfor virtually all CQ emissiongor

the sectorandthe smallremainingsharewasdueto grassland.

TheWastea S O (isRakldfZCQ emissionswas small due to the open burning of Waste
containingnon-renewablecarbon.

Table2.11 CQ emissions and removals

Energy 105 130 1,888 2,223 3,233 | 6,858 8,605 7,909
IPPU 13 17 461 750 910 1,218 1,143 1,245
Agriculture - 3 13 39 37 43 49 45
LULUCF 61 054 46 473 24 602 24,866 39,584 42,410 30,438 33,721
Waste
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Figure2.7: CQ emissions by sector2016

Methane Emissions

Many activitiesfrom all secbors, suchas Energy Waste,Agricultureand LULUCRHgpresent
the source of CH emissions. Those activities include sanitary landfills, wastewater
treatment, oil and natural gasproduction and processingsystems agriculture,coal mining
and handling,fossl and biomassfuels combustion,conversionof foreststo other usesand
someindustrialprocesses.

In Mozambique the Energysectoris the most responsiblefor CH emissiong74%in 2016),
with 373 Gg, resulting primarily from residential (charcoal consunption). In 2016, CH
emissionsassociatedvith the Agriculturesectorwere estimatedat 84 Gg,16%of total CH
emissionsin 2016. Manageddisposalsites and domestic Waste were responsiblefor the
remaining emissionsin the Waste sector. The increasein CH emissionspredominantly
occurreddue to the risein non-dairy cattle herd sizein recentyears(table 2.12 and figures
2.8and2.9).

3 The corresponding chart for 2019 is not shown as the country presented negative emissions due to the large
removals in LULUCF.
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Table2.12: CH Emissions

Agriculture 2 6 25 73 68 80 92 84
LULUCF - - - - - - - -
Waste 012 1 7 11 18 57 52 49

CH4 - 1990 CH4 - 2016
121 Gg 0% 506 Gg

m Energy u Energy 0%,
= |IPPU = |IPPU “
m Agriculture m Agriculture
LULUCF LULUCF "
m Waste = Waste
Figure2.8: CH Emissions by Secterl990 Figure2.9: CH Emissions by Sectay2016

Nitrous OxideEmissions

N20 emissiongesultfrom diverseactivities,includingagriculture,industrialprocessesfossil
and biomassfuels combustion,and conversionof foreststo other uses.In Mozambique,
N2O emissionspredominantly occurin the Energysector from fuel combustionfollowing
Agriculturesectorfrom depositionof animalmanurein pastureand applicationof fertiliser
in cropland,and Wastesectorfrom domesticWaste.SectoralN.O emissionggrew 13 times
between 1990 and 2016. N>O emissionsin the Energysector representedjust 41 % and
Waste 40% of total N2O emissionsin 2016, resulting basicallyfrom the other sectors
(charcoal), and domestic Waste, respectively. An additional small share comes from
Agriculturewith 18%of total N.O emissiongn 2016 from manure managenent (table 2.13
andfigures2.10and2.11).
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Table2.13; NoO Emissions

Energy 0.08 010 0.3 0.16 021 044 056 051
IPPU - - - - - - - -
Agriculture 0.0l 002 007 020 0.18 022 025 0.23
LULUCF - - - - - - - -
Waste 0.0013 0.01 | 0.07 019 059 053 |0.50

N20 - 1990
= Energy 0.09 Gg
= IPPU 0%-\% ‘1%
m Agriculture ‘
LULUCF
m Waste

Figure2.10: N2O Emissions by Sectel990

N20 - 2016
= Energy 1.24 Gg
= IPPU

m Agriculture

LULUCF

m Waste

Vi

Figure2.11: N2O Emissions by Sectef016

0% LO%

Emissionof Hydrofluorocarbons Perfluorocarbonsand SulfurHexafluoride

HFCPFCand Sk gasesdo not existin nature, resulting exclusivelyfrom human activities.
Mozambique does not produce HFCsand SFs.PFCemissionsoccur during aluminium
produdion and result from the anode effect that occurswhen the quantity of aluminium
oxide diminishesin the processingvats. PFCemissionswere estimatedat 27 Ggin 1990,
with a57timesincreasewhencomparedto 1990(table 2.14).

Table2.14: PFC Emissions

Energy NO NO NO NO NO NO NO NO
IPPU 0.03 003 095 094 114 152 143 155
Agriculture NO NO NO NO NO NO NO NO
LULUCF NO NO NO NO NO NO NO NO
Waste NO NO NO NO NO NO NO NO
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3. Chapter 3: Vulnerability and Adaptation Measures

3.1. Introduction

Mozambiqueis vulnerableto climate changedue to its geographiclocation, low adaptive
capacityas a result of poverty, limited investmentsin technologyand weak infrastructure
and social services. Climate change manifests itself through increased frequency and
intensity of extreme events(droughts,floods, floods, event storms and tropical cyclones),
risingsealevels,changesn temperatureand precipitationpatterns.

The consequencesf climate changeimpacts include loss of human life, destruction of
socialand economicinfrastructure, loss of domesticanimals,loss of agriculturalland and
crops, rising pricesof agricultural products, deterioration of human health, environmental
degradationin particularfor erosionand saltwaterintrusion.

Thischapterpresentsthe resultsof the vulnerabilityassessmenand adaptationmeasures
carried out in 2010, which covered the following sectors/areas: agriculture (maize
cultivation in Chokwé);pasturesand livestock,in the Limpopobasin;water resourcesthe

Maputo basinwas consideredfishing,shrimpin the Sofalabank;the coastalzone;mopane
forests;and, health consideredmalariaand cholera.In the processof updatingthe SNAthat

started in 2020, other relevant sectors/areas were included, namely, biodiversity,
infrastructure,energyand socialprotection, for which a reviewof the existingliterature was
carried out. Information on the impact of extreme events in the country on the

sectors/areascovered was also included, using the BalanceSheet Reportsof the Rainy
Seasongroducedby INGD.

The information on the vulnerability of the health sector was updated based on the
preliminary results of the study & ! & & S adk Yufhgfabilityand Adaptationto Climate
Changen the HealthSectorina 2 T | Y 6 Mljickz®duBlesthe assessmenof the impact
of climate changeon two climate-sensitivediseasesin Mozambique:Malaria and acute
diarrhea,carriedout by MISAU.

In additionto the vulnerabilityassessmententionedabove this chapterincludessummary
information on the vulnerability of 98 districts (Table3.2) in which LocalAdaptationPlans
(PLAsyvere formulated and approved within the scopeof the implementationof NCCAMS.
Forthe formulation of the PLASN the districts,at leasttwo communitiesin the district that
participate in the assessmentof the climate vulnerability and adaptability of the
communitiesare involved ¢ Step 2 of the guide for the Formulationof LocalAdaptation
Plans. After the assessmentwith the communities, step 3 is followed, which is an
assessmentin the district. Thesetwo steps aim to determine the extent to which
communities/districts are vulnerable to climate change, analyzing trends, threats,
opportunities and adaptive capacity of communities/districts to climate change and
determiningadaptationmeasurego improvetheir resilienceto climatechanges.
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The Guidefor FormulatingLocalAdaptdion Plansincludesthe Climate Vulnerability and
CapabilitiesAnalysiCVCAjools - developedby CARENdthe Theoryof ChanggToM).The
PLAsare part of the short-term objectivesdefined by NCCAMS increasingocalresilience,
fighting poverty and identifying opportunities for adaptationand low-carbondevelopment
at the communitylevel,to be includedin district planning.

3.2. Impact of Climate Change

3.2.1.Disasters

Historicaldata on extremeeventsshowthat three climaterelated hazardsare mostlikely to

occur in Mozambique,namely tropical cyclones,floods and droughts. Theseevents are
often associatedwith sociceconomicdamage,translatedinto lossof humanlife, human
suffering, loss of assets,destruction of critical infrastructure (eg health facilities, schools,
accessoads,etc.)andother indirectlosses.

An analysisof datafrom 1980to 2019 showsthat Mozambiquewasaffectedby 21 tropical
cyclones,20 flood eventsand 12 droughts (Figure3.1). Thismeansthat on average,the
country is affected by a tropical cycloneor a flood event every two yearsand a drought
event every three years. Tropicalcyclonesand flood events representabout 77% of the
total eventsthat occurredin the periodunderreview.

Total de Desastres Registados entre 1980 e
2019

e
33}

- = N
o oo 1 o

CiclonesT. Inundacdes Secas
Tipo de Evento

Numero de Eventos

Figure3.1: Total number of extreme events that occurred in Mozambique, between 1¢81019.

Source:Producedbasedon DeSinventadata and INGGwvet seasonbalancereports.

3.2.2.Historical trends of extreme events

One of the crucial questionstoday is whether there is any evidenceof an increasein
extreme disastercausing events or not. Through an analysisof the trend of events
registeredin the lastfour decadeq1980¢ 2019),it is noted that the number of eventsthat
devastatedthe countryincreasedsignificantlysincethe 2000s(Figure3.2). Fromthe decade
(20002010) to the current, the number of cyclonescompeteswith the number of flood
events,despitethe slowdownof droughtevents.

SecondNationalCommunicationVulnerabilityand AdaptationMeasures Page58



Takinginto accountthat tropical cyclonesare often associatedwith heavy precipitation
eventsthat can contribute a significantproportion of precipitation in a very short period
whichin turn causefloodingin variousregionsof the country, with seriousimplicationsfor
the health of communities,the aggravationof these phenomenain recent decadesshould
deservespecialattention from health authoritiesand beyond.

9

~

(&)

w

Numero de Eventos

-1980 1990 2000 2010 2020
Décadas

——&— Ciclones Tropicais == = Inundacbes —— Secas

Figure3.2: Trend in the number of extreme events that occurred between 1980 and 2019.

Thedirect impact of theseeventsis often expressediy the numberof lossesof humanlife,
people affected through loss of personalproperty and livelihoods,destruction of critical
country infrastructure such as roads, bridges, water supply system,schools,hospitals as
well asthe outbreakof waterbornediseasege.g.malaria,cholera,diarrheaetc.). However,
the lack of systematicand homogeneousecordsof eventsand their impactsand, on the
one hand, the persistencein consideringonly large-scale and high-impact disastersin a
short spaceof time, havehiddenthousandsof smalland mediumscaledisastersthat occur
every year in the country. Consequently Mozambiquedoes not know the real value of
direct and/or indirect economiclossesassociatedwith these events. The extremeweather
eventsthat occurin the rainy seasonfrom the years 2005 ¢ 2018 and their impactson
human life are presentedin Table3.1. Table3.1 presentsthe impact of climate changeon
the human dimension. Regardingthe economic impacts, these are presented in the
respectivesectorswherethe vulnerabilityanalysids carriedout.
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Table3. 1. Summary of the impacts of extreme events on the human dimension.

=iy Affe_cted Affected People
Event provinces Families | People | Disappear| Displaced| Injuried Deaths
season
ed
Heavy Nampula, 24,984 5 16
precipitatio | Zambézia,
n Manica, Sofala,
Inhambane,
Gaza
2005/6 Floods Tete, Sofala, 10,266 3
Inhambane,
Maputo
Provincia
Storm Nampula,Gaza 1,060 12 2
Strong Maputo 12 1
winds Provincia
Tropical Inhambane
Cyclone Sofala 186,245
Favio Manica
Strong Niassa, C.
winds Delgado,
2006/7 Nampula,
Zambeézia, 46,533
Sofala, Tete,
Manica,
Inhambane,
Gaza, Maputo
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e Affe_cted Affected People
Event provinces Families | People | Disappear| Displaced| Injuried Deaths
season
ed
provincia
Strong Niassa, C.| 2,354
winds, Delgado,
Heavy Nampula, 8,018 3
Precipitatio | Maputo
n and
Floods
20078 Floods C:Delgado, 21,555
Niassa,
Zambézia,Tete, 72,579 24
Manica, Sofala,
Inhambane
Tropical Nampula 40,339
Cyclone Zambézia 201,695 41 13
Jokwe
2008/9 | Semdados
2009/10 | Semdados
Strong Niassa,
winds C.Delgado,
Nampula,
2010/11 Zampézia,Tete, 18,563 43
Manica,
Inhambane,
Gaza, Maputo
provincia e
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e Affe_cted Affected People
Event provinces Families | People | Disappear| Displaced| Injuried Deaths
season
ed
Maputo Cidade
Tropical C. Delgado,| 28,335
Depression | Nampula,
Dando, Trop| Zambézia,
2011/12 ical Cyclone| Sofala, 123,888 76 58
Funso and| Inhambane,
Tropical Gaza, Maputo
storm Irina | provincia,
Maputo Cidade
2012/13 | Heavy Niassa,
precipitatio | C.Delgado,
n and | Nampula,
strong Zambézia,Tete,
winds Manica, 478,981 117
Inhambane,
Gaza, Maputo
provincia e
Maputo Cidade
2013/14 | Heavy Niassa,
precipitatio | C.Delgado,
, strong | Nampula,
winds and| Zambézia,Tete, 18,555 92,775 76 30
thunderstor | Manica,
ms Inhambane,
Gaza, Maputo
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e Affe_cted Affected People
Event provinces Families | People | Disappear| Displaced| Injuried Deaths
season
ed
provincia e
Maputo Cidade
Heavy Niassa, 82,958
precipitatio | C.Delgado,
n and | Nampula,
strong Zambézia,Tete,
2014/15 | winds Manica, 408,711 163
Inhambane,
Gaza, Maputo
provincia e
Maputo Cidade
2015/16 | Semdados
Heavy Niassa, 19,624
precipitatio | C.Delgado,
n and | Nampula,
strong Zambézia,Tete,
2016/17 | winds Manica, 84,165
Inhambkane,
Gaza, Maputo
provincia e
Maputo Cidade
Lightning Niassa, 4
Nampula,
2016/17 Zambézia,Tete, 23 14
Maputo Cidade
SecondNationalCommunicationVulnerabilityand AdaptationMeasures Page63




e Affe_cted Affected People
Event provinces Families | People | Disappear| Displaced| Injuried Deaths
season
ed
Floods and | C. Delgado,| 81,116
Inundation | Sofala, 405,580
Inhambane,
Maputo Cidade
Tropical Inhambane 112,877 551 511
Cyclone
Dineo
Heavy Niassa, 32,382
precipitatio | C.Delgado,
n and | Nampula,
strong Zambézia,Tete,
winds Manica, 158,062 66
Inhambane,
Gaza, Maputo
2017/18 provincia e
Maputo Cidade
Lightning | Niassa, 252
Nampula,
Zambézia,Tete,
Manica, Sdala, 1,257
Gaza, Maputo
Provincia
TOTAL 440,351 | 2,874,908 8,039 496

SourceINGDdata from the 2005/6 to 2017/18 RainySeasons.
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Extremeweather eventsin Mozambiquein 2000 and in the rainy seasongrom 2005/6 to
2017/18 affected around 440,351 families, 2,874,908 people, causedinjuries to 8,039
people and 496 deaths. It should be noted that tropical cyclonesare eventsthat cause
greaterimpactson the humandimension.

Theseimpactsrepresenta setbackin the processof poverty reduction,whichis the priority
of the Governments of developing countries, and increase their dependence on
international aid. In this context, assessinghe vulnerability of the most important social
andeconomicsectorsandidentifyingadaptationmeasuress of high priority.

Thischapter presentsthe resultsof the vulnerabilityassessmenand adaptationmeasures
carried out in 2010, which covered the following sectors/areas: agriculture (maize
cultivationin Chokweé);pasturesand livestock(pasturesin the Limpgo Riverbasin);water

resources(Maputo river basin); fishing (shrimp on the Sofalabank); the coastal zone;
mopaneforests;and, health (malariaand cholera).In the processof updatingthe SNAthat

began in 2020, other relevant sectors/areas were included, namely, biodiversity,
infrastructure,energyand socialprotection, for which a reviewof the existingliterature was
carried out. Information on the impact of extreme events in the country on the

sectors/areascovered was also included, using the Balance Sheet Reportsof the Rainy
Seasongroducedby INGD.

Information on the vulnerabilityof the health sectorwasupdatedbasedon the preliminary
resultsof the study & ! & & S doktiveS/ylrierabilityand Adaptationto ClimateChangeof
the HealthSectorina 2 1 | Y 6 MvlijiczBciudesthe assessmenbf the impact of climate
changeon two climatesensitive diseasesin Mozambique: Malaria and Acute Diarrhea,

carriedout by MISAU.

In addition to the abovementioned vulnerability assessment,this chapter includes
summaryinformation on the vulnerability of 98 districts (Table3.2 and Table3.3)in which
LocalAdaptationPlans(PLAsyvere formulated and approvedaspart of the implementation
of NCCAM3BY2018,61%o0f the total of 161 districtsin the country,includingthe municipal
districts of the city of Maputo, had PLAsprepared. For the formulation of the PLASN the

districts, at least two communitiesin the district are involved that participate in the

assessmentf the climate vulnerabilityand adaptabilty of the communitiesg Step2 of the

guide for the Formulation of Local Adaptation Plans. After the assessmentwith the

communities,step 3 is followed, which is an assessmenin the district. Thesetwo stepsaim
to determine the extent to which communities/districtsare vulnerableto climate change,
analyzingtrends, threats, opportunities and adaptive capacityof communities/districtsto

climate changeand determiningadaptationmeasuredo improvetheir resilienceto climate
changes.

The Guidefor Formuating Local Adaptation Plansincludesthe Climate Vulnerability and
CapabilitiesAnalysig CVCAJ)ools - developedby CARENndthe Theoryof ChanggToM).The
PLAsre part of the short-term objectivesdefined by NCCAMS increasingocalresilience,
fighting poverty and identifying opportunitiesfor adaptationand low-carbondevelopment
at the communitylevel,to be includedin district planning.
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Table3. 2:

PLAs prepared in the period from 2014 to 2018.

Yea Province District

Gazal) chigubo

2014 | Zambezigq?2) Mopeiaand Morrumbala
Nampula(4) AngocheMemba,Mogincualand Moma
Maputo Province(1) | Magud
Maputo City (1) KaNhaca
Gaza(3) Chibuto,Guijaand Massingir
Inhambaneg(3) MassingaPandaand Vilanculo

2015 Sofala(3) ChibabavalMachangaand Nhamatanda
Manica(3) Machaze Macossaand Tambara
CaboDelgadq(3) Macomia,Metuge and Mocimboada Praia(M)
Niass&5) Cuambal.agoMecanhelasMetaricaand Sanga
Maputo Province(4) | Manhica,Marracuene Matutuine and Namaacha
Gaza2) Chicualacualand Massangena
Inhambang(1) Funhalouro
Sofala(1) Chemba
Manica(1) Guru

2016
Tete(2) HornandMacanga
Zambezid5) fﬂgi:jsél(\ge)lgigjg :Saf]:;)sta(M), Maganjada Costa (D),
CaboDelgado(4) Mocimboada Praia(D),Muidumbe,Pembaand Quissanga
Niassg1) ass
Maputo Province(1l) | Moamba

o Gaza(6) ;t;?)l;\:ve,ChongoeneLimpopo,Mabalane,Manjacazaand
Inhambane(5) Govuro,InhassoroMabote, Morrumbeneand Zavala
Sofala(4) Bazi,Caia,Gorongosaand Maringue
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Yea Province District
Manica(6) Barue, Qondola, Macate, Manica, Sussundengaand
Vanduzi
Tete(4) AngoniaMagoe,Mutararaand Tsangano
Zambezig?2) UpperMolochandGurue
Nampula(3) Larde,LiupoandMossuril
Niassa(1) muembe
Maputo Province(2) | BoaneandMatola
Gaza(l) Bilene
Inhambane(2) Inharrimeand Homoine
Sofala(1) marromeu
2018 Dere, Lugela, Mocuba (M), Mocubela, Namaroi and
Zambezig6) Quelimaneg(M)
Nampula(1) Islandof Mozambique(M)
Cao Delgado(1) namuno
Niassa1) mandimba

Table3. 3: Numberof districts with PLAs prepared in the period 20£42018.

Year Total N° of % of
Province Districtswith TotalN° Districts
2014 | 2015 | 2016 2017| 2018 PLA of District with PLA
Maputo City| O 1 0 0 0 1 7 14
Maputo 0 1 4 | 1] 2 8 8 100
Province
Gaza 1 3 2 6 1 13 14 93
Inhambane 0 3 1 5 2 11 14 79
Sofala 0 3 1 4 1 9 13 69
Manica 0 3 1 6 0 10 12 83
Tete 0 0 2 4 0 6 15 40
Zambézia 2 1 5 2 6 16 22 73
Nampula 4 0 0 3 1 8 23 35
Cabo
4 1 17 47
Delgado 0 3 0 8
Niassa 0 5 1 1 1 8 16 50
TOTAL 7 22 21 32 15 98 161 61
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The technicalinstitutional capacity strengthening, social and economic infrastructure,
fisheries,agriculture,water, forestry and agriculture sectorswere coveredby the PLAswith
the largestnumberof districtsat the nationallevel(Table3.4)

Table3. 4: Sectors covered by the PLAs with the largest number of districts at the natitanadl.

Coveredsectors NP° of districts
Strengtheningf Technicalnstitutional Capacity 68
Socialbnd economicinfrastructure 57
Fisheries 49
Agricultureandlivestock 47
Water 39
Forest 39
Agriculture 36
Business 31
Livestock 19
Sociaprotection 13
Biodiversity 11
Landuseplanning 11
Riskmanagement 11
EnvironmentaQuality 10
Tourism 10
Energy 9
Greeneconomy 8
Transferandadoptionof cleanand climateresilienttechnologieg 7
Humanhealth 5
Agroprocessing 3

At the nationallevel, the mostimportant threatsindicatedby communitiesand districtsare
grouped into droughts/drought, floods and floods, tropical cyclones/strong winds,
uncontrolled pests and fires, rising sea levels, epidemics,heat wavesand/ or cold, food
insecurily, humanconflict, wildlife and pests.

Table3. 5: Hazardsdentified in the PLAs at the national level.

Hazard N° of districts
Drought/dryness 75
Floods/Inundation 71

Tropical Cyclone/Strong

winds 71

Peds 52
Uncontrolledfires 35

Erosion 19
ConflictMan Fauna 11
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Epidemics
food insecurity
Seadevelrise
heatwaves
Coldwave

RINW|h~|©

In addition to the PLAssectorplansand other relevantinstrumentswere alsoformulated,
including:

1 The nation&action plan for expanding climatesilient agriculture. This plan seeks

to strengthen agricultural extension services to small farmers as well as knowledge
management and sharing and strengthening in coordination with research and
extension services;

Ministerial approval of national climatesilient road standards and maintenance
approaches; and the ministerial approval of mandatory climate risk screening for
YyS6 NRIR Ay@SaldyYSyGaoméT

National Program for Productive Social Action (PNASP) through whidehads
living in vulnerable districts are involved in public works activities in order to

diversify their sources of income and, consequently, make them resilient.

3.3. Climate Scenarios

The vulnerability analysis carried out at the SNA consideredthe climate projections
developed by INGC & { { dzBnAti&ealmpacts of Climate Changeon Disaster Risk in
MozambiqueSynthesidReport¢ Second: S NBih 2D§9¢

The methodologyof the INGCstudy was basedon climatologicalmodeling (temperature
and precipitation)with the main purposeof understandinghow Mozambique'sclimate may
alreadybe changingand how it canbe expectedto changein the future. Thisstudy details
the observedchangesn the country'sseasonatlimate during the period 1960to 2005, in
termsof temperaturesand precipitationpatterns(INGC2009).

Both historical trends and future projections were derived from daily temperatures
(maximumand minimum) and precipitation valuesrecordedsince 1960, from 32 synoptic
weather stationswithin Mozambique(INGC2009).

To project future scenariosin terms of the country's climate (temperature and
precipitation), focusing on the mid-century (20462065) and late-century (2083-2100)
periods, sevengeneralcirculation modelswere used: ECHAMGFDL|PSLCCCMACNRM,
CSIR@NdGISS.

INGCprojections (2009) anticipate that CCin Mozambigueare mainly manifestedin the
following:

1 Temperature patterns
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o Atmosphere ¢ with an average increase between 1.5°C and 3.0°C in the
period between 2046 and 2065 and recording obren hot days and fewer
cold days, with an increase in the maximum and minimum temperature;

o Oceansg with rising mean sea heights and changes in the distribution and
availability of fish stocks and effects on marine ecosystems (such as, for
example, corals)

1 Precipitation patterns

o With irregular precipitation behavior in terms of onset and end times (heavy
precipitation phenomena in a short period of time) and duration of the rainy
season (drought), disfiguring the notions of "official onset" and “effectiv
onset" of the campaign agricultural, which may result in some regions in a
decrease in current potential yields in the order of 25%;

o With a growing reduction in potential agricultural income levels of up to 20%
in the main crops that constitute the basi$ food security and an essential
condition for improving the per capita income of mozambican families;

1 Increased frequency and intensity of extreme events (droughts, floods and tropical
cyclones);

o Persistence of the situation of extraordinary floods dienitifiable places in
GKS O2dzyiNE YR gKAOK Oly 06S NBFSNNEBR

o Cyclones and other strong winds;

o Prolonged droughts;

1 Sea level risel5 cm, 30 cm and 45 cm as a consequence of thermal expansion and
15 cm, 110 cm and 415 cm as a consequeridbe reduction of continental ice caps
in the years 2030, 2060 and 2100, respectively;

o ldentified areas with potential increased risk by the emergence of other
adverse natural phenomena such as loss through submersion and erosion of
coastal areas, intrugn of saline water, desertification;

o0 Reduction of areas available for agricultural practice in green orlyjog
areas;

o Many of the country's main coastal urban centers, including Maputo, Beira
and Quelimane, are already in a critical situation in temfs/ulnerability
(human lives, properties, social infrastructure, etc.) to the effects of climate
change.

3.4. Agriculture

Agricultureis consideredhe basisfor the developmentof Mozambique.Thissectoris made
up of small,mediumand large producers.Themost predominantclassis smallholdersvho
use approximately97% of the approximatelyfive million arable lands currently used for
agriculture(GovM- PAPA2008).

In 2010, agriculture contributed 23%to the GDP(INE).Furthermore,80%of the country's
working populationis employedin the agrariansector. Thus,this sectoris fundamentalfor
poverty reduction and income generationfor rural families, since most of this population
dependson agriculturefor food, employmentandincome.
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A critical factor in agricultural productionis accesgo and distribution of water throughout
the vegetativecycleof crops.Productionand productivity levelsare affected by changesn
climatic parameters,in particular variations in precipitation, given that around 98% of
farmerspracticerainfedagriculture(CAP1999-2000).

Accordingto the wet seasonbalancesthe agriculturesectoris vulnerableto drought and
droughtevents,floodsandfloods, strongwinds,tropical cyclonesncludingpests(seeTable
3.6). Theseeventsresultin crop areasaffected and/or lost; death and/or disappearancef

domesticanimals,especiallycattle, goats,pigs,sheepand birds; destruction of agricultural
and animal husbandryinfrastructures;loss of pasture areas, affecting farmers and their

families.
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Table3. 6: Impact of climate change on agriculture.

Rainy

Event Location Impact
season
Heavyprecipitation
andfloods
Inundation Maputo city and province, Gaza, Y 229,470 ha of crops affected, of which 168,511 ha were los
Inhambane, Manica, Sofala, Tete and | { Death by dragging 21 cattle, 2 donkeys and 4 heads of s
Zambézia in Inhambane.
201213 Drought Maputo and InhambaneProvinces {1 37.228 ha of affected and lost crops.
Pest Tete 1 324ha of crops affected and lost.
Floods, drought| Maputo City and province, Gaza, I 182,281 producers affected.
andpests Inhambane, Manica, Sofala, Tete and
Zambézia.
201314 Maputo province, Gaza, Inhambane, § Affecting 24,989 families 45.689ha affected, correspondin
Precipitation Sofala, Zambézia, Niassa and Cabo 1.1% of the sown area, and 14.495ha were lost. Affeg
Delgado. 24,989 families
201415 Irregular Sofala)nhambane Gazae Maputo. 1 56,126 ha affected, correspondjnto about 1% of the tota
precipitation and area sown with different crops and about 38,000 producers
drought
Excessive Niassa, Cabo Delgado, Nampula, w 115,234 ha affected, corresponding to about 2% of thilt
precipitation and| ZambéziaSofala,Manica, Tete, Gazae area sown with different crops;

floods

Maputo

egee

07 Dams affected in Zambézia province;

Death of 138 cattle, 29 goats, 13 pigs and 132 birds;
Damaged several management infrastructures, namely|
pigsty, 07 carracicide tanks, 01 cattle and goat corral,
aviaries and. warehouse.
Wetted extensive grazing areas thus reducing the ideal gre
area per animal.
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Rainy

Event Location Impact
season
Inundation Sofala, Inhambane, Manica, Gaza e | 47,755 ha of crops affected and a universe of 46,
Maputo, producers.
201617 Tropical cyclone| Inhambane 1 18,861 ha and 15,050 producers affected.
Dineo
Inundation 1 274,742 ha of crops affected
201718 Drought 223,502haof cropsaffectedandlost
Pests 1 41,975 ha of crops affected.

Source Balanceof the rainy seasonfrom 2011-12to 201718
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Weathereventsoccurredin the country betweenthe rainy seasondrom 2011-12 to 2017
18 affectedaround1,384,67haof crops,of whicharound733,270hawere lost. Theevents
that affectedthe largestareaof cropswere the tropical depressionDandoand the tropical
cycloneFunsowhichoccurredin the 2011-12 rainy seasonwhile the greatestlossof crops
occurredfollowingthe floodsof 20122013.

In addition to affected areasand/or lost crops,weather eventsin the country causedthe
death of 315 headsof cattle, 2,707 of goats,254 pigs,111 sheepand 132 birds. In terms of
equipment,9 damsand 113 pumpswere damaged.Theselossesand destruction affected
278,394producersandaround 25 thousandfamilies.

The eventsthat causethe most lossesand destructionin the agriculture sector are those
related to excessiverains and floods and tropical cyclones.However, when there is a
drought,normally,the affectedareais the sameaslost.

It isalsoimportant to emphasizehat, in additionto the biophysicalulnerabilty associated
with the occurrenceof extreme weather events, the technologylevels adopted by most

producersdo not correspondto the requirementsof the selectedvarieties,dueto the poor

financial capacityfor the acquisitionof agriculturalinputs, which also contributesfor low

productionand productivity.

To assesghe vulnerability to climate changein the agricultural sector, the maize crop
producedin rainfed, in the district of Chékwé ,Gazaprovince,wasselected.Theevaluation
consistedof the analysisof the relationship between crop yield and climate variables
(precipitation and temperature) and climate changeprojection and their possibleimpacts
onyields.

3.4.1.Justification of the choice of maize crop and study area

In Mozambique,cerealsoccupy the largestcultivated area,around 1.8 million hectares,or
47% of the total cultivated area. Maize is the most producedfood crop in the country,
occupyingaround 1.3 million hectares,that is, 72%of the total area occupiedby cereals.
Cornsuppliesproductsusedfor human,animaland raw material for industry. Thiscerealis
cultivatedby about 79%0f smalland mediumfarmsin adry farmingenvironment.

In the country, corn production per unit areastill doesnot reflect the geneticpotential of
the materialsrecommendedby the research despiteits greatimportance,the progressive
evolution of the quantities producedand yieldsobtained. Accordingto 1AM (2012),critical
maizeyieldsdependon the productionsystemused,namely:(i) irrigation systans with two
values,with 2,500kg/hain systemswhere the averageuseof inputsis recordedand 1,875
Kg/hain those with low input use; (i) 595.63 Kg/hain drylandRainfedmaize production
experiencesuncertainties,due to the irregularity of precipitation both related to variations
in the beginningand end of the rainy seasonandthe distribution of precipitationduringthe
rainy seasonAddedto this are hightemperaturesand highlevelsof evapotranspiration.
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Although the vulnerability of the agricultulal sector to climate changeis felt in many
districts of the country, the district of Chokwéwas selectedfor the study area for the
followingreasons:

i. Presence of an operational meteorological station that gathers enough data to carry
out this work;
ii. Exisence of favorable agrecological conditions for the practice of agriculture;
iii. Chokweé is part of the priority districts identified in the Action Plan for Food
Production (PAPA) for maize production;
iv. About 80% of the population in the district practices fath agriculture in which
maize is predominant and agriculture is also the main economic activity.

The District's climate is tropical dry, with an averageannual temperature of 24AC; the

averageannualrainfall rangesfrom 500to 800mm,confirmingthe gradient from the coast
to the interior, while the reference potential evapotranspiration(ETo)is around 1,400to
1,500mm; and, the averageannual relative humidity is between 60 to 65% (MITADER,
2017).

Lowprecipitationis combinedwith hightemperatures resulting in an accentuatedshortage
of water. The irregularity of the rain causesfrequent droughtsevenin the rainy season
(MITADER2017). In the agriculture sector, the number of householdsthat practice this
climateresilient activity has been doubling since 2012, as a result of the expansionof
extensionservicesand the disseminationof good agriculturalpractices within the scopeof
the implementationof projectsand programsby the Governmentandtheir partners.

MAE (2005)indicatesthat the total area cultivated by the family sector,in the District of
Chokweé, is 10,000 hectares which represents 5% of the total area of the district. of
intercropping,in some regionsof the district, crops are made using animal traction and
tractors.

Relevantclimate variablesfor maizeproduction

Temperature

Different plant speciesand varietieshave different temperature requirementsthroughout
the growing season.Accordingto Malate (2015), some ideal conditions for the maize
developmentcycleare:

1 Germination ard emergence- To ensure a good emergence, the soil temperature
should be above 1 and temperatures between 25and 30C provide better
conditions for seed germination and seedling emergence,;

1 Growth and development phase air temperature should be arouh25°C and be
associated with good soil water availability;

1 Flowering and maturation- Average daily temperatures above %6 can promote
the acceleration of flowering and maturation, while temperatures below 45.8an
delay them.
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In order to reduce maize lossesduring harvest, it is necessarythat this occursin a
predominantly dry period. The presenceof organic residueson the soil is favorable in
regionswith excessivehhigh temperatures,for example,tropical areas,in the hot season,
asthe residueshelp to conservesoil moisture and protect it from wind and water erosion
(Costa1995).

1 Precipitation
Precipitation,associatedwith soil fertility, determinesthe productivity of rainfed crops.In
order to avoid water and nutritional deficienciesin the plant, the soil water flux density
must be equalto or greaterthan the maximumtranspiration of the crop, which is mainly
dependenton climaticconditions(Fancelliet al. 2000).

Maize,despite beingtolerant to drought, needswater to maximizeyield, egeciallyin the
critical period. The most critical phasesof water deficiencyare emergence flowering and
seedingMaizerequiresa minimumof 350-500mmof summerprecipitationwell distributed
throughoutthe crop cyclefor it to producewithout the needfor irrigation (Malate,2015).

The sowing season,in general, is determined by the variation in temperature and
precipitation distribution. However,it is not easyto recommendthe planting date to rain-
dependentfarmers,giventhe uncertaintiesof preciptation associatedvith climatechange.

3.4.2.Methodology

For corn yield data analysisthe AgroMetshellsoftware was used. This program requires
historical data, for a minimum period of 30 years, of precipitation, potential
evapotranspiration,decadesof seedirg, soil type, retention capacity,and crop cycle to
determineyieldsand to know the relationshipbetween precipitation and the income. For
the designof scenariosthat is, projection of temperature data (maximumand minimum)
and daily precipitationfor a period of 20 years,LARSNG software andthe HADCM3nodel
were used.

Analysisof the currentsituation

The averageyields obtained in the maize crop, in the District of Chokwe,in the period
between1995and 2010are far below the potential. In most agrialtural campaignsyields
rangedfrom 0.2 to 0.3 ton/ha, while the potential drylandyield in the Districtis 1 ton/ha.
Generallysowingscarriedout in December/Januaryesultin verylow yieldsand production
failure.

The Crop Water Satisfactionindex (CWSI)which establisheghe relationshipbetweenthe
availability of water in the soil and the amount of water that the crop needsfor its
developmentthroughout the cycle, was below 60%, that is, the recorded precipitation
throughout the agriculturalseason, it was not sufficient for the crop's water satisfaction,
whichvariesfrom 400-800 mm alongthe crop cycle.In the 199899 agriculturalseasonpne
of the bestcampaignsthe indexwasapproximately80%,with ayield of 0.4ton/ha.

SecondNationalCommunicationVulnerabilityand AdaptationMeasures Page76



To calculate the CW$ we took into account precipitation data recorded over the
campaignsthe normal precipitation of the District, potential evapotranspiration,sowing
dates, varieties used, soil type and its retention capacity. The relative yield is obtained
througharelationshipwith the CWSI.

Duringthe vegetativeand flowering stage,the Crop Water RequirementsCWR)are high
and decreasen the last stage,that is, in the stageof maturation and ear formation. In the
initial stageof the crop, water requirementsincreaseuntil the vegetativestage(Figure3.3).

Theamountof water availablefor the crop dependson the depth exploredby the roots, the
soilwater storagecapacityandthe plantroot density. Thus the rationalmanagemenof soil
and culture is of great importance for the growth and distribution of the root system,
favoringthe efficientuseof water in the productionprocess.

ETP

-

prid

SOS

. LGP g
WRSI = ET, /CWR

Figure 3.3: Relationship between Crop's Water Requirements and evapotranspirat{@WR: Crop Water
Requirements; ETAct/: Actual Evapotranspiration; ETP: Potential Evapotranspiration; SOS: Start Of growing
Season; EOS: End Of growing Season; LGP: Length of Growing Period (or Season); WRSI: Water Requirement
Satisfaction Index

Precipitdion varies throughout the year, and the significant one occurs between the
monthsof Novemberand April. Thebestsowingperiod, basedon precipitationdata, is from
the month of November althoughits distribution overthat periodisirregular.

Projectian of temperatureand precipitationuntil 2030

The annual averagetemperaturesof the district of Chdkweé,in recent years, have varied
between22-26°C However,projectionsof the minimumtemperaturefor the period 2011¢
2030 indicate that it will be situaed between 18.518.8°C;the maximum between 30.7
31.3°Candthe averageannualtemperaturewill be 24.8°Cjncreasind).8°Cfrom the current
24°C(Figure3.4).
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Figure3.4: Projected minimum and maximum teperature for the period 20112030.

The accumulatedannual precipitation in the district of Chékwevaries between 500-800
mm. In the period between2011and 2030,the accumulatedprecipitation will be between
420-1.218 mm, with the occurrenceof extreme events (suchas heavyrainsin 2014)and
precipitationshortagesn 2024 (Figure3.5).
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Figure3.5: Projected accumulated rainfall for the period 2012030.

Results
1) Atthe levelof the analyzeddata

Thelow yieldsobtainedin the maizecrop, between 0.2-0.3 ton/ha, are directly related to
the distribution and spatialvariationof precipitation,sowingdate, agriculturalpracticesand
low useof agriculturalinputs;

Irregular fall or scarcityof precipitation in the critical stagesof the crop (vegetativeand
flowering stagesyesultsin lossesfailure or verylow yields.
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2) At the levelof Projections

Maize yieldsin the next 20 yearsmay decline if adequate adaptation measuresare not
implemented, due to the expectedreduction in accumulatedannual precipitation and a
predicted increasein the maximumtemperature of around 5°C, from the current 26°C to
31°C.

3.5. Lvestock

Livestockplays a vital role for the rural population, it is one of the components of
agriculture. The contribution of livestockto the national economyis incipient. In 2008,
livestockrepresented10%of total agriculturalproductionand contributed only 1.7%to the
GrossDomesticProduct (OIEReport, 2008). However, livestock production is affected by
climatechangein food quantity and quality, diseasedistribution, managemengpracticesand
productionsystemgHerreroet al. 2009).

Themainlimitationsto the developmentof livestockproductionare asfollows:

(1) Low productivity of existing hds due to the genetic quality of breeders and
inadequate management practices;

(i)  Weak veterinary assistance network for the family sector;

(i) Lack of infrastructure for watering and livestock management.

PEDSAdentifies drought as one of the environmentalfactors causinga notable loss of

productivityandthe useof technologiedo improvewater availabilityand managementsa

key element to improve animal production. For example,in 2015, 6,767 cattle and 112

goatsdied nationwidedueto drought.

In semtarid regions livestockproductionis a way for farmersto adaptto climatechange as
animals are relatively less affected. However, several aspectsof animal production are
affected by climate change, including food quantity and quality, disease distribution,

managementpracticesand production systems(Herreroet al. 2009). Therefore,to achieve
the aforementionedGovernmentobjectives,an investmentis neededto dealwith possible
limitationsto livestockproductivity,includingclimatechange.

Thevulnerahlity and adaptationof pasturesand livestockare matters of great concernin
developingcountries suchas Mozambique,due to the great importance of livestockas a
livelihood componentand sourceof income for local communities. The objectivesof this
sub-chapterare:

(1) Assess the expected impacts and vulnerability of pastures and livestock to climate
change;

(2) Identify adaptation programs and measures;

(3) Identify gaps, needs and priorities for education, training and public awareness on
climate change.

It shoud be noted that the impactsof extreme weather eventson livestockare alreadya
reality in the country, asshownin Table3.7. Theimpactsobservedrangefrom the lossof
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animalsto death, to the destruction of livestockmanagementinfrastructure includng the
lossof pastureareas.
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Table3. 7: Impacts of extreme events on livestock.

Rainyseason Event Location Impacts
2000 20,000 head of cattle lost
Heavy precipitation and
floods
Irregularty of precipitation| Maputo, Gaza, About 2,678 goats, 237 pigs, 156 cattle and 111 sheep were lost.

201112

(drought) and TropicalStorm

Inhambanes Zambézia

"Dando” and  Tropical
Cycloné'Funso”
flood Maputo city and Death by dragging 21 heads of cattle, 2 donkeys and 4 heads of sw
province, Gaza, Inhambane.
201213 Inhambane,  Manica,
Sofda, Tete and
Zambézia
Seca Maputo and Inhambane 37.228 ha of crops affected and lost.
Provinces
Pests Tete 324ha of crops affected and lost.
Floodsdroughtand pests cidade e provincia de 182,281 of producers affected
Maputo, Gaza,
Inhambane,  Manica,
Sofala,Tetee Zambézia.
201314 Precipitation Maputo Province,Gaza, 45,689ha affected, corresponding to 1.1% loé tsown area, and 14,495
Inhambane, Sofala, lost and affected 24,989 families
Zambézia, Niassa and
CaboDelgado.
201415 Irregularrainsanddrought Sofala,inhambane Gaza 56,126 ha affected, corresponding to about 1% of the total area sown

e Maputo.

different crops and about 38,000 producers.

SecondNationalCommunicationVulnerabilityand AdaptationMeasures

Page81



Rainyseason Event Location Impacts
Excesiverain andfloods Niassa, Cabo Delgado, 1 Death of 138 cattle, 29 goats, 13 pigs and 132 birds;
Nampula, @ Zambézia] 1 Several management infrastructures damaged, namely 01 pigsty
Sofala, Manica, Tete, carracicide tanks, 01 cattle and gaatrral, 03 poultrles and 1 warehouse
Gazae Maputo 1 Extensive grazing areas wetted and ideal grazing area per animal redy
201516
Floods Sofala, Inhambane, |
201617 Manica,Gazae Maputo,
TropicalCycloneDINEO Inhambane 1 18,861ha and 15,050 producers affected
| 201718 Floods 1 274,742 ha of culture affected. ‘
\ Drought 1 223,502ha of crops affected and lost. |
| Pests 1 Afectados 41,975ha de culturas. 41,975ha of crops affected. \
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3.5.1.Vulnerability assessment of the pasture and livestock sector

Forthe vulnerabilityassessmenthe LimpopoRiverBasinin Mozambiquewasselected.This
islocatedbetweenlatitudes21°n n énfd25°n n énfdlongitudes31°n n &n@35°n n @ Gad
an areaof 79,800km¥Figure3.6). Thisareawasselecteddue to the variety of climatesthat
ocaur in it (wetter on the coastand drier inland), the high fish potential and the long
tradition of raisingcattle, the animalspecieschosenfor the analyses.

Bacia do Limpopo em Mocambique
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.54
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Divisdo Administrativa
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Figure3.6: Study area location, Limpopo Riv&asin.

Climateand water availability

In the LimpopoRiverBasinthe climate is characterizedby two seasonsa warm and wet
seasonfrom Octoberto March,anda coolanddry seasonfrom Aprilto SeptemberOfthe
total annualprecipitation, 76-84%is recordedduringthe hot andwet season(Reddy,1986).
The maximum temperatures range from 30-35°C and the minimum from 9-12°C. The
observedevaporationand evapotranspiation, in mean annual valuesare higher on the
coastthan inland, between 2300-1,700mm,the averagerelative humidity variesfrom 75
65%(UGBL2011). Themain rivers are the Limpopo,the Riodos Elefantes,Changaneand
the Mwenezi.Thereare numerouslakesand swampsandvastwetlands.

Vegetalcover

In the Limpopobasinthere are three large groupsof vegetationformation (table 3.8). Most
of the areaof this basinis suitablefor pasture(figure 3.7).
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Table3. 8: Main groups of plant formation in the study area.

VEGETATION
FORMATION

SPECIES

CCURRENGH.OCATION
FLORISTICOMPOSITION

Dominant: Colophospermunmopane
Treespecies:XimeniaamericanaBosciz
albitruncae Euphorbiaspp

Herbaceous layer: Eragrostis rigidior,
Cenchrus ciliaris, Schmidtig
pappophoroides Urochloaspp

Occurrence/Location: Dry areas
forms a broadband that extends
to Namibia; in the region of
Chokve, between the Rio dos
Elefantesand Rio Limpopoup to
25km south of the confluenceof

Annual grasses: Enneapogolthese rivers; central part of Gazs

cenchroides, Aristides adscensionis e/andInhambaneprovinces

Eragrostiviscosa Composition: variable depending
Dry deciduoudLimestone soils: Typical mopangon differencesin soil compaositior
savannahiree |savanna andmoisture

Basaltic soils: Sclerocarya birrea

(canhoeiro), Acacia nigrescens

Combretum apiculatum. Commiphorg

spp., Grewia spp. Kirkia accumunatg

Terminaliasericeae Adansoniadigitata

(embondeiro)

Alluvial areasof the largeriver valleys

Berchemia discolor, Diospyro

mespiliformis

Dominant: Bosciaspp., e Acacia sppjOccurrence/LocationStrip with &

Combretumimberbe length of 10 to 50 km aroundthe

Shrubs: Grewia flava, Dichrostachymopanesavannah
Savanasecade| . . N e L
caduciflias C|ngreae Bosmarfahman.n.u F:omposﬂmn.Complgmssouaﬂo
arbustivas Typical grasses: Petglldlum spp € 0 !n which the proportion of shrubg

Catophracteslexandri is always greater than that of

trees; vegetation with a
xerophyticaspect;

Dominant: Ficus syracuse, TrichiligOccurrence/LocationNearto the
Riparian emetica rivers,typicalof wetlands;
vegetation or|{Tree species: Ficus syracuse, TrichiilgAlong the Rio dos Elefantes
galleryforests |emetica, Xanthocerecis zambesiacdbetween Massingir and the

Combretumspp.,Ekebergiaapensis |confluencewith the Limpopo
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Figure3.7: Potentialaptitude for pastures.

3.5.2.Vulnerability assessment methods
Theprocessof assessinghe vulnerabilityof natural pasturesand livestockis qualitativeand
wasbasedon a literature review,andfollowed four steps:

1.

2.

3.

The first step was to identify data and information regarding available projections on
climate change in Mozambique, produced by INGC (2009), for-2080 and 2080
2100. Projections indicate that there will be an increase in temperature and
evapotranspiration and precipitation will be more variable. As a result, dry spells will
be hotter and longer and precipitation more unpredictable (INGC 2009).

As a second step, the relationship between natural pastures, cattle raising and
climate change waanalyzed. Climate change can alter the productivity of pastures
and, therefore, make livestock production vary. The impact on pasture productivity
results from the increase in atmospheric gfncentration, change in temperature
and precipitation regimelivestock production, especially smsdlale production
that depends on precipitation, will be substantially negatively affected. For example,
in the prolonged drought in Mozambique in the year 2015, a high number of cattle
died due to drought and consegqut shortages of pasture and drinking water.

The third step consisted of collecting and evaluating data and information on the
initial conditions considered in the analysis of vulnerability to climate in the near
future. Baseline variables include foragedawater availability and quality, natural
pasture and cattle management, as well as the socioeconomic situation of the local
human population. These aspects are closely interlinked and are affected differently
in the event of a significant change in climsaconditions.
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1 Forage availability

Natural pastures are the main source of food for cattle. Its geographicdistribution is
fundamentallydetermined by climatic factors and physicaland chemicalproperties of the
soil. Forageavailability is high during the rainy seasonand declinesas the dry season
progressegFigure3.8).

Figure 3.8: Cattle grazing in an area with scarcity of pasture during the dry season, in Inharrime district,
Inhambane province.

1 Foragequality
Thepasturesregrowin October/Novemberpeginningof the rainy seasorand are palatable

until March/April with the protein content between 70 to 75%,in relation to the other
nutritive elements, that is, during the period of about six months (Owen-Smith, 1982).
Nutritional value and palatability progressivelydecreaseuntil the start of the next rainy
season,so that during the last months of the dry seasonthe nutritional needsof grazing
animalsare not met.

1 Water availability
Theavailabilityof water for livestockis correlatedwith the thermo-pluviometricpattern and

with the numberof naturalwater points (lakes riversand natural depressionsand artificial
(irrigation channels,small weirs, small reservoirs,excavationsporeholes,wells) In semk
arid areas,a large number of natural water sourcesremain without water in the cool and
dry season(Timberlakeand Reddy,1996; Timberlake,1988; PANESA1988). Therefore,
during the dry season,animals depend on water obtained from artificial sources. The
intensive use of water from the upstream Limpopo River, particularly in Zimbabweand
South Africa, has exacerbatedflow reductionin the Mozambicanpart of the Basinduring
the cool and dry season(AFTWR2007).In some sections,the LimpopoRive dries up for
periodslongerthan four months,evenin a yearof normal precipitation (Timberlakel988),
resultingin a shortageof water for livestockwatering.
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1 Management of natural pastures
Cattle breedersinterfere in the compositionand structure of natural pastures,through

managementactions. In fact, during the dry season fires are carried out with a view to

renewingthe pasture, reducingtick infestation or other objectives.However, many fires

becomeuncontrolled (Vilela,2010). The consequence®f uncontrolled and frequent fires

includethe destructionof extensiveareasof grazingnecessaryor the animals,increasing
the distancethat livestockmust travel to satisfy their food needs. Therefore,there is a

reductionin the time availablefor consumptionand there is more energylossin searchof

pasture, which reducesthe productive and reproductive performanceof individualsand

herds (Vilela,2010).However,controlled burningscarried out accordingto a management
plan that considersclimatic conditions,herbaceoushiomassand density of grazinganimals
are an important managementtool with several positive aspectsin the productivity of

pasturesand livestock.

1 Cattle management
The study area integrates the vast region of southern Mozambique where livestock

production is geographicallyconcentrated,being at the base of this distribution, several
factorsincludingenvironmentaland other cultural factors. Thefamily sectorin livestockis
dominant, accountingfor most of the production. Thelabor in livestockis family-run and
cattle raisingis under extensivegrazing,with low inputs, without food supplementevenat
the most critical times, which meansthat the cattle are exposedto the effect of climatic
extremes,especiallyto drought.

The animalsfeed on communalnatural pasturesduring the day and are kept in corralsat

night. Veterinary assistances still deficient and adequate infrastructuresfor insecticide
baths,vaccinationsetc.,arein limited quantities.Theyield from livestockproductionis low,

servingonly to meet the needsof the breedersthemselvesgspeciallythe consumptionand
useof animalsastraction force in agricultureor transportinggoods.

3.5.3.Analysis of the main constraints of cattle systems and the profile
breeders

Livestockproduction in the district of Chokwéfaces severalchallenges highlightingthe

following: high risk of drought and floods, risk of infestation of livestockby diseaseqeg
foot-and-mouth disease),gradual reduction of pasture areasdue to their conversionto

other forms of land use, insufficient capital and availabilityof inputs, low level of coverage
by veterinary extension services,and little investigation into the dynamicsof natural

pastures.In the study area, the family sector holds most of the cattle herd. Many families
raisecattle in smallherds,due to poverty and lack of resourceso purchasemore animals.
For familieswho own livestock,livestockhas many social,economicand cultural benefits,
including consumption, bartering or sale during low agricultural income years, animal
traction andtraditional ceremonies.
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Most smallholdershavecattle from local breedsof animalsthat havelow productionrates
but are generally better adapted to local conditions of high temperaturesand limited
availabilityof food and water than the more productiveexoticbreeds.

3.5.4.Vulnerability of pastures to climate change

Consideringthe available projections on changesin climate variables,comparedto the
annualaverageover the last40 years(INGC2009),the potential impactsof climatechange
on pasturesandlivestockare presentedin Table3.9.

Table3. 9: Assessment of possible impacts of climate change on pastures and livestock.

VARIABLES
(Source INGC2009)

PROJECTIONSourceINGC,
2009)

POSSIBUMPACT$DIRECT)

Minimum temperature

Similar rises in the Limpopg
valley, with greater rises inland
and in the September/Novembe
period

Maximumtemperature

Increasebetween2.5-3.0°C

Maximum

Seasonal [temperature

It will increasein most of the
country in March/May and in
June/August

variability ——
Minimum

temperature

Will increasein the Southduring
September/November

Increasein most of Mozambiqug
during December/Februaryand
March/May

Precipitation

Increasescan often be lessthan
approximate increases in
evapotranspiration (0.1mm/day

during July/Augst and
September/November
Largerincreasesin precipitatior
towardsthe coast

water availability
1 Water stress

1 Frequent drought
(meteorologcal an(
agricultural);

1 Relatively mor
pronounced hydrologic
drought;

1 Lack of water: one of th

factors that could increag
diseases among herds
Water availability
1 Water stress
1 Frequent drought
(weather and agricultural
Relatively more seve
hydrologcal drought;
Lack of water: one of th
factors that could increag
disease among livestock
Naturalpastures
1 Reduced pastures, chang
in the duration of the

T

1

Suggestan increasein variability
in June/August

growing season
1 Pasture quality reductic

Precipitationvariability

In  southern coastal regiong
increased seasonal variability
duringall four seasons

Annual
precipitation

averagg

A slight increasein precipitation
(10-25%)comparedto the annual

trend

Cattleherds

1 Reduction of anim
performance

1 Spread of diseases ar
parasites to new regiof

averagefor the past40years

SecondNationalCommunicationVulnerabilityand AdaptationMeasures

Page88



VARIABLES PROJECTIONSourceINGC,

(Source INGC2009) 2000) POSSIBUEIPACT$DIRECT)

(increase in disea
incidence, which in tur
reduces animg
productivity and possib
increases animal mortalit
1 Thermal stress, wil

By 2030, rising sea levels could S .
significant effects on mi

Seadlevelrise causethe lossof more than 229 .
of wet shores production an(
' reproduction in  dair
COWwS.

1 Reducton in the quality ©
livestock products (mes
milk)

1 Animal population density

3.6. Water resources

Mozambiqguehasabundant naturalandwater resourceghat providegreatpotential for: the
production of a variety of crops;the developmentof livestock,fisheries,aquacultureand
tourism; energy production; and industrial growth. However, the high variability of the
climatethat resultsin frequentandrecurrentdroughtsandfloods,the limited availabilityof
water resourcesin the south of the country, the high dependenceon international water
resourcesandthe verylimited infrastructureof water managementmakethe econamy very
vulnerableto water shocksandwater is a constraintto growth and poverty reduction.

The availability of the water resource dependson the geographic,climatic and even
geologicaframework.However for a properassessmentt isimportant to caegorizethese
resourcestakinginto accountthat they canoccursuperficiallyor underground.

3.6.1.Surfacewaters

Climatic,orographic,and pedologicalconditionsare primary factors for the occurrenceof
surfacewaters. Thesefactors directly influencethe flow regime of the MozambicanRiver
Basinswhich are very extensiveand with atotal flow areain the nationalterritory is about
2.5 million km?, with 70%0f this contribution comingfrom other countries.ln Mozambique,
104 river basinshave been identified, of which the majority of river systemsoriginate in
neighboring countries. Of these basins, 13 are considered main, namely the Maputo,
Umbeluzi, Incomati, Limpopo, Save, Buzi, Pungwe, Zambezi, Licungo, Ligonha, Lurio,
Messaloand Rovumariver basing(Table3.10).

Accordingto Table3.10,the centralregionof the countryis wherethe largesthydrographic
basinis located- the Zambezibasin- with an areaof 1,200,000km?, of which 140,000km? is
in the national territory and 2,700 km of length, of which 820 km are within the national
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territory. The river systemin this Basindrains water from Zambiaand Angola, passing
through Zimbabweand Botswanato the mouth of the coastof Mozambiquewhere it flows
in the form of a delta with about 7,000 km? in surface. The flow of the ZambeziRiveris
estimatedto be around16,000m?/s. Alsoin the centralregionwe havethe SaveRiver,with
a length of about 735 km, of which 330 km in Mozambiqueand 405 km in Zimbahwe. This
basinhas an area of about 106,420kmz (22,575kmz2 in Mozambiqueand 83,845kmz in
Zimbabwe)and flows into Mozambiquefrom west to east,flowing into the IndianOceanin
the coastalzonethat formsthe boundarybetweenthe provincesof Inhambaneand Sofala.

Tothe north, the Rovumariver bash is located,with an areaof 101,160km?, a narrow river
for most of its course,wideningonly when it reachesthe coastalplain. Its main tributaries
on the Mozambicanmarginare: Messinge L ucheringoand LugendaTheLurio River,which
riseson Mount Malemaat more than 1,000m in altitude, is about 1,000km long,and hasa
hydrographicbasin of 60,800 kn?, being consideredthe largest basin fully inserted in
Mozambicarterritory.

In the Southern Region,the main water courses are Govuro, Inhanombe, Limpop,
Incomati, Umbeluzi, Tembe and Maputo. The Limpopo, Incomati, Umbeluzi, Tembe and
Maputo rivers originate in neighboringcountries and crossthe Cordillerados Libombos,
reducingwater capacity formingfloodplains

Table3. 10: List of some main river basins in Mozambique

Name Other countriesthat Areain Total Lengthin Totallength
sharethe useof rivers | Mozambique | Area Mozambique (km)
(km?) (kn?) (km)

Zambezi | ZambiaZimbabwe 140,000 1,200,000| 820 2,700
Limpopo | SouthAfrica 79,600 412,000 |561 1,600
Rovuma | Tanzania 101,160 155,400 | 560 800
Save Zimbabwe 25,575 106,420 | 330 735
Incomati | SouthAfrica 14,925 46,246 282 714
Maputo SuazilandSouthAfrica | 1,570 29,800 150 565
Pangue Zimbabwe 28,000 29,500 322 732

Buzi Zimbabwe 25,600 28,800 320 360
Umbeluzi | SouthAfrica,Eswatine | 2,365 5,600 100 314
Tembe Eswating(Suaziland) 2,257 2,865 110 314

Futi SouthAfrica 777 1,924 60 70

Source:MICOA 2007
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Alsoin the context of surfacewater, lakesare one of the important reservoirsof surface
water. Mozambique has about 1,300 lakes, of varying dimensions,spread acrossthe
territory. Ofthese,LakeNiassas the largestof all andis locatedin the provinceof the same
name. It is a lake of tectonic origin, associatedwith the EastAfrican Rift system.Thislake
hasatotal surfaceof 31,000kn?, of which 20%belongsto the nationalterritory. In addition
to this lake,the country hasothers, natural and artificial, resultingfrom river dams.Among
the artificial lakes, the CahoraBassareservoir, located in the District of Songo,in the
provinceof Tete standsout, with an areaof about2,739kn?.

In the country, the impact of climate changeregisteredin the balancesmade of the rainy
seasongeferringto the hydrographidasinshasbeenthe floods(Table3.11)
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Table3. 11: Watersheds that have registered floods in the rainy seasons and human impact.

Save Districtsof Govuro(Inhambanejand MachangaSofala)
Bazi Districtof Buzi(Sofala)
2007/8 Pangue Districtsof Dondoand Nhamatandan Sofala;
Zambeze Districts of Marromeu, Chembaand Caia (Sofala), Tambara (Manica) Mutarara (Teté),
Mopeia,Chindeand Morrumbala(Zambézia)
Licungo Nantelocalityin Maganjada Costadistrict, Zambezidrovince
Save Govuro(Inhambane)MachangaSofala)
Buzi, Buzi(SofalaBuzi(Sofala)
Pangue Dondoe Nhamatandaem Sofala
Marromeu, Chembae Caia(Sofala),Tambara(Manica) Mutarara (Tete), Mopeia, Chindee
Zambeze s
Morrumbala(Zambézia)
Licungo Maganjada Costa ProvinciadaZambézia
Buzi Buzi
2009/10 | Pungue Dondoe NamatandgSofala)
Zambeze | Marromeu,Chembeae Caia(Sfala),Mutarara(tete) e Chinde(Zambézia)
Limpopo Guija,Bilene,Chibuto,Chokwe XatXaidistrito e XaiXaiCidade
2010/11 | Zambeze | Marromeu,Mutararae Mopeia
Incomati Manhicae Magude
2013/14 | Licungo Maganjada Costa Mocubae Namacura 4,666 1,117
. Severeflood causingflooding and destruction of sociceconomicinfrastructure especiallyin
Licungo - ! .
2014/15 the districts of Gurué,Lugela/llle, Mocuba,Maganjada Costaand Namacurra.
In terms of impacts, there was a record of isolated floods, especiallyin the districts of
Zambeze .
ChembaCaia,Morrumbala and Marromeu
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Isolatedflooding of agriculturalareaslocatedin low-lying and riversideareasin the districts

Puangue of Nhamatandaand Dondoandtraffic restrictionsin the locality of Metuchira/Pitaa Lomaco
(Nhamatandalistrict).

Blzi Impaired transitability in the district of Buzi (interruption of the Batelaobetween Guara
Guaraand Bandua).

Impaired traffic between the Administrative Posts of Mirate and Nairoto (district of
Messalo Montepuez).Floodingof agriculturalareaslocated in low-lying and riverside areasand of
neighborhoodsandresidentialvillagesin the districts of Macumiaand Muindumbe
Impairedtraffic betweenthe districts of Mecufe and Chure and flooding of neighborhoods
andresidentialvillages.

Collapseof the bridge over the Muaguide river, restricting transitability between the
Muaguide | northern part of Cabo Delgadoprovince and Pembacity. Floodingof agricultural areas
locatedin low-lyingandriversideareas;neighborhoodsandvillagesin Metuge district
Interruption of the crossingoy canoesbetweenthe districts of Moma and Pebane Flooding
Ligonha of agricultural areas located in low-lying and riverside areas and flooded and besieged
housesn the district of Moma

Impaired traffic between Cuambaand Mutuali districts; and Nampulaand Cabo Delgado
provinces.

Megaruma

Ldrio

Impaired transitability between Nampula City and Moma, Angocheand Larde districts.
Meluli Flooding of agricultural areas located in low-lying and riverside areas and residential
neighborhoodsn the district of Larde.
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3.6.2.Groundwater

Water resulting from precipitation, as well as surface water, are recharge sourcesfor
groundwater.Forthis purpose,the geobgicalconditionsof eachlocationare decisivein the
infiltration and storageof water in the form of groundwater.Landmadeup of sedimentsor
rocks with high permeability and porosity are suitable for accommodatinggroundwater.
Thus, sedimentaryformations from the Cenozoicform the most productive aquifers in
Mozambique,particularly the part occupiedby alluvial sedimentsand dunes.For the part
occupied by crystalline rocks, the waters are accommodatedin fractures, which also
dictatesaverylow yield of wellsandholes.

Within the scope of transboundary water resources management, SADCpromoted a

mapping and definition of a set of transboundaryaquifers for the region. Although the

natural extent of theseaquifersneedsto be verified, thesedata are extremelyusefulin the

context of managingtransboundarywater resources.Of these, those shared between

Mozambique and other countries are the Karoo Sandstone Aquifer (Tanzania,
Mozambique),CoastalSedimentaryBasin(TanzaniaMozambique),Chire Valley (Malawi,

Mozambique) CoastaSedimentaryBasin(Republicof SouthAfrica,Mozambique).

For vulnerability assessmentthe Maputo RiverBasinwas selected(Figure3.9) located in
the extreme south of the country borderingthe Republicof SouthAfricaand Swazilando
the west, to the eastit is boundedby the Indian Ocean,to the south by South Africaand
North through the Umbeluzibasin. The Mozambicanpart is coveredin its entirety by the
district of Matutuine.

The Maputo Basinis rich in biodiversity and supports a number of protected and
endangeredareasdue to the developmentactivitiestaking placealongthe river. Themain
activities carried out alongthe river, in the Matutuine district, are agriculture and fishing,
which play an important role in its economy.In 2011, when this vulnerability assessment
wascarriedout, it wasestimatedthat the basinprovided50%o0f water for agriculture,35%
for supplyand 15%for industry.
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Figure3.9: Geographichlocation of the Maputo basin.

3.6.3.Methodology

ForVulnerabilityAssessmenthe Maputo Basinaimsto simulatescenarioof the impactsof
changesn climate variableson the hydrologyof this basin. The study'smain objectivesare
to analyzeand quantify the possibleimpactsthat may result from a possiblechangein the
variablesthat influence the climate and to identify adaptation measuresto reduce such
impacts.

Temporaldistribution of precipitation and temperature

As for the distribution of precipitation, it is clear that higher rates are registeredin the
administrativepostsof Catembeand Misseveneand occurbetweenthe monthsof October
and April, with averageprecipitationvaluesrangingfrom 80 mm/month to 140 mm/month.
Thedry months occurbetweenMay and Septenber with precipitationvaluesrangingfrom
20mm/month to 60mm/month. As with precipitation, the temperature in the study area
varies proportionally, the higher the temperature, the higher the precipitation indices,
where higher valuescoincde. The monthly high averagetemperature is registeredin the
months of Octoberto April, varyingbetween 19°C and 20°C and the lowest from May to
mid-September(Figure3.10).
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Figure3.10: Temporal distribution of rainfall and temperature in the Maputo basin.

3.6.4.Vulnerability assessment methods
Thevulnerabilityassessmenmethodologyusedin this study is schematicallypresentedin
figure3.11.
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Figure3.11: Assessment methodology for this study.

The analysisis based on methods recommendedby Asante & Vilanculos(2009) on the
impactsof climate changeon hydrologyin Mozambique for a historicalperiod of 40 years,
between1961and2000,to analyzethe historicalbehaviorof the past;and projectionswere
made for the period 2046 ¢ 2065, which proved to be consistentin the performanceof
globalclimate models.In a first phase,the analysiscoveredthe entire areadrainedby the
Maputo Basinandlater analyzedjn detail, only the Mozambicarpart.

In the analysisof the conditionsof water resourceswere introduced in the hydrological
model, GeospatialStreamFlow Model (GeoSFM)daily evaporationand precpitation data
generatedby sevenglobal climate models(ECHAMGFDL]PSLCCCMACNRM CSIR@nd
GISS)o simulatesoil moisture conditionsand subsequentgenerationof future daily flows.
GeoSFMs the model producedby the USGSo determinethe daily conditions of soilsand
water flows. Thedatausedwere acquiredfrom INGCand ARASul.

Thedeterminationof water availabilityalongthe Maputo hydrographidbasinwas made by
comparingthe averagefluvial flow conditionsof the pastwith those of the future produced
by the GeoSFMmodel. The per capita value of 20-40/person/daywas consideredin the
water availability scenariofor consumptionand comparedwith five classesdefined for
analysispnamely:

)] Much below normal (25%);

i) Below normal 25%- 10%);

iii) Nomal ¢10%-10%);

iv)  Above normal (10925%);

V) Far above normal (>25%).

Consideringthe two extreme events (droughtsand floods) that occur along the Maputo
basin,scenariosvere definedfor these events,namely, (i) Changesn flood frequency;and
(i) Changig the frequencyof droughts.

On the other hand, to analyzethe frequencyof flood peaks,four classeswere defined,
namely: (i) BelowNormal (<-50%);(if) Normal (-50%- 50%);(iii) Abovenormal (50%100%);
and, (iv) Much above normal (>100%).Due to the poor spatial feasibility of historical
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drought values,a point percentile analysisof the hydrologicaltrend was performed using
only the Madubulahydrometric station (E6). Four classesare also defined: (i) Far below
Normal (<10%)(ii) Belownormal (10%- 25%);(iii) Normal (25%- 75%);(iv) Abovenormal
(75%- 90%);and (v) Farabovenormal (> 90%).0Observing-igure3.12,it is possibleto verify
that the Maputo Riverin the dry period tendsto presentvaluesbelow normal. Thistrend
may prevailin the future.

3.6.5.Results

Futureanalysisof precipitation fluctuation

Theresultsare shownin figure 3.12:variationsin meanannualprecipitationfor two global
climate models (ISPLand GFDL)The Legendof the figure indicatesthe & | @ S Madnd&IS
precipitation @ I NJ | fiiorh Broivi & much lessprecipitation (lessthan 25%negative)to
dark blue ¢ much more precipitation (positive changegreaterthan 25%).1t is evident that
the models predict future probability of occurrenceof normal precipitation with some
tendencytowardsabovenormal. However there is a scenarioupstreamof the basinwhose
probabilitywill be normalwith atrend belownormal.

Variagdo da Precipitagdo Média Anual

B Muito abaxo do norm al {<-25%"
Abaixo do mormal (-25% --10%)

B rormoal (-10% - 109%)

Hll :cima do normal (10% - 25%)

Ell Muito acima do normal {>25%)

Modelo GFDL r-.u'ln:u::he-h:uIF"SLI
f ]

Figure3.12: Average annual rainfall variation in the Maputaver basin

Futureanalysisof flow fluctuation

a) Changes in flood peak magnitude

The results on the availability of water resourcespredicted by the sevenglobal climate
models used in this study (ECHAM,GFDL,IPSL,CCCMACNRM,CSIRCand GISS)are
presentedin Figure3.13. From this figure it can be seenthat the IPSLCCCMAECHAM
CSIR@nd CNRMmodelsshowthat the Maputo Basinwill continueto receivemuch more
water in the future, in the order of more than 25%comparedto historicalvalues.A second
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scerario showsthat it can also occurwhere the behaviorof flow levelsin the pastis not
expectedto changesignificantly.

a)Modelo IPSL

Pico de cheia

Muite abaixo do normal { <-25% )

| Abaixo donormal (

-25% - -10% )

Mormal ( -10% - 10% )

Sem alteracio

B Acima do normal { 10% - 25% )
Bl Muito acima do normal ( =25% )

b} Modelo ECHAM

C)Modelo CSIRO

d) Modelo CCCMA

e} Modelo GFDL

fiModelo GISS

) Modelo CNRM

Figure 3.13: Different flood risk scenarios in the Maputo River Basin concerning afiag flood peak

magnitude.

a) Change in the frequency of peak floods
Theresultsof the analysisof the frequencyof occurrenceof peakfloods, predicted by the
sevenglobal climate modelsusedin this study (ECHAMGFDL|PSLCCCMACNRMCSIRO
and GISSare presentedin figure 3.14. Themodelsshowthat the peakmay registersome
fluctuationswith increasinglyfrequent phenomena.
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a) Modelo IPSL

Pico de cheia
Abaixo do normal [ <-50% %
B Mormal | -50% - 50% )
Sem alteracdo
B ccoma do normal ( 50% - 100% )
B Muito acima do normal [ >100% )

b} Modelo ECHAM c) Modelo CSIRO d} Modelo CCCMA

&) Modelo GFOL f) Modelo GISS g} Modelo CHRM

Figure3.14: Different flood risk scenarios in the Maputo River Basin concemichanging the frequency of
occurrence of the flood peak.

Droughtflow analysis

The analysisof the climate vulnerability situation in the Maputo Basin,combiningglobal
models and projectionsthrough observeddata, is controversial.lf, on the one hand, the
results of global models show increasingly frequent floods, the projections through
observedhistorical data show a continuousreduction of drought flows (figure 3.15). This
situation clarifiesthat this basinis vulnerableto the occurrenceof more and more floodsin
the rainy seasorandincreasinglyseverehydrologicadroughtsin the dry season.
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Figure3.15: Current (a) and projected (b) situation of drought severity indices until the year 206 the
Maputo catchment

3.7. Fisheries Sector

Thefisheriessectorrepresentsaround3%of the country'sGDPyesultingfrom the export of
shrimp, prawns and other fishery products. On the other hand, fishing resourcesare the
sourceof subsistenceand income for around 60%of the Mozambicanpopulationliving in
coastalareas.However,the IPCQ2007) indicatesthat coastalregionsare those that will
suffer most from the impacts of climate change.For these reasons,it is important to
determine the vulnerahlity of fisheries resourcesto climate change and to identify
adaptation mechanismsin order to achievethe sustainability objectives of the fishing
activity. This subchapter assesseshe vulnerability of the SofalaBankshrimp fishery to
climatechangeandproposesmeasureso adaptto the anticipatedimpacts.

3.7.1.Geographic location and justification for choosing the study area
The SofalaBankis the continental shelf that extendsover some 900 km of coastlinefrom
Angoche,in Nampulaprovince,to the mouth of the SaveRiver (Figure3.16). The Sofala
Bankhas an area of 45,000km? up to the 200 m bathymetric, representing64% of the
continentalshelfof Mozambique.
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Figure3.16: Geographical location ahe Sfala Bank

The SofalaBankis home to the most productivefishingareain the country. About 70%of

the fleet is basedin the city of Beiraand anothersmallpart is distributed in Quelimaneand

Maputo city as base ports (Ministério das Pescas2010). The SofalaBank supportsthe

largest shrimp fishery, of which the annual production is estimated at around 80 million

dollars (Palhade Sousaet al., 2006).In the 2012 fishing season,environmentalproblems
causedthe dispersionof the resourceresultingfrom the occurrenceof three consecutive
cyclones(Dando,Funsoand Irina) at the beginningof the fishing seasonwhich causeda

reduction in the catch of the industrial and semtindustrial sectors(Table3.12) (Diploma
MinisterialNo.161/20140f 1 Octobe).

Table3. 122 Number of vessels, catch in tonnes (in parentheses) per fishery in the Sofala Bank for the year
2009 (*2008 estimate).

Fishing Industrial Smi-industrial Artisanal
Shrimp 58 (4.994t) 35(110t) 24 (10t)
Gamba 16(1.163t) - -
Fish(line fishing) 18(83t) 22 (734¢1) -

Tuna

155(3.0871)

andcrustaceans)

Not specified (fish, molluscs

16,118*(68,3321)*

Source IDPPE2009)and Ministry of Fisherieg2010).
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The main speciesthat are caughtby the industrialand semtindustrial fleet are the white

shrimp Penaeudndicusand the brown shrimp Metapenaeusmonoceros,which constitute
80-90% of the approximately5,000to 8,000 tons caughtannually. Thesetwo speciesof

peneidsare coastal, occurringfrom the coastlineto about 25 m in depth acrossthe Sofala
Bank,but mainlyin mangrovefringedregionsandriver estuaries.

In short, the SofalaBankhasboth ecologicaland sociceconomicimportance.Theecology
of the areainfluencesthe availability, distribution and catchesof shrimp and other fish
target species.

1 Shrimpecologyandfisheriesmanagement

Thelife cycleof peneidshrimpand manyother crustaceanganbe dividedinto two phases,
amarineandan estuarine.Shrimpgo through severalstageshroughoutits life.

The shrimp fishery in the SofalaBankis subjectto a seasonalfence (providedfor in the
GeneralRegulationof Maritime FishingDecree43/2003and in the Fisheried.aw- Lawno.
22/2013, of 1 November)which is intended for protection of juvenilesof P.indicusthat
recruit from coastal,estuarineareas,mainly to deeperwaters, where fishing activity takes
place(Palhade Souseet al.,2006,Brito, 2010).Thisfencewasexpandedn 2008,goingfrom
the previousthreeto three and a half month to sixmonthsa year, startingin Septemberor
October (resultingin a shorter fishing campaign)and also as a tool to control the high
fishingeffort andthe highoperatingcosts(Brito,2010).

Thereduction of fishingeffort to the level that guaranteeshe bio-economicsustainability
of the fisherysetat 180,000standardhoursper year,or a fleet of approximately43 freezer
trawlers (Palhade Souseet al. 2010),is beingimplementedby the authoritiesMozambican
FisheriesManagement(National FisheriesAdministration). Achievingthese management
objectivesand maintainingthem will ensurethat the resourcemaintains spawningstock
levels that produce sustainable recruitment and productivity even in the face of

environmentalvariability.

3.7.2.Vulnerability assessment methods

There are severalmethods of identifying and assessingisk. This sub-chapter focuseson

methods that require minimal data, which can be obtained either from the literature or

from a working session(workshoptype) with the participation of people with a broader
spectrumof knowledgeabout the ecologicaland sociceconomicaspectsof the fisheryin

shrimpfrom the Bankof Sofala.Therefore,the identification and assessmenof the risk to

climate changecannotbe seenonly asa risk to the ecologicalsustainabilityof the fishery.
Althoughecologicalaspectsof the fishery may be affected, it is important to bearin mind

that other equallyimportant risksarisefrom indirect eventscausedby the climate but with

sociaeconomiceffects on the fishery (eg epidemics,market aspects).Furthermore,there

are other risksassociatedvith our ability to faceor adaptto climatechange hamelyaspects
of governanceandinstitutional capacity.
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Theidentification of theserisksshouldbe done usingthe logicaltree method, in a seminar,
involving people with diversified interests and knowledge about the shrimp fishery.
However, becausea similar exercise had been done for the fishery in 2009, under
ecosysterdbasedfisherymanagement.Theresultingresultswere takeninto account(EAF
NansenProjectTeam,2009,lIRMaputo, unpublished).Tworisk prioritization methodswere
used:the qualitative method (informal)andthe quantitative method (moreformal).

Qualitative method

In situationswhere there was little quantitative knowledge,the three-level prioritization
processwasused.Thismethodologyis particularlyusefulfor assessingisksassociatedvith
socioeconomi@ndfood securityvalues.

Quantitative method (CxL)

Quantitative risk assessmentnethodsare widely documentedand published(eg Fletcher,
2005; Fletcheret al., 2002)and involveidentifyingthe potential impact(consequence)hat
may result from a particular activity or event (eg, environmentalfactors). Conbining the
impact of the event and the probability of its occurrencemakesit possibleto quantify the
levelof riskor vulnerability. Theequationfor this method hasthe form:

Risk=probabilityx ImpactX X X X X X X X X X X X X X X X X X @A X X9 |j dzt G A 2y

Probability and impact valuesrange from 1 - 4. The resulting risk or vulnerability values
rangefrom 1 - 16 (asillustrated in the matrix in Table3.13). Thecombinationwasbasedon
an assumptionof the problemoccurringover a period and projectionsfrom INGQ(2009)for
temperature and precipitation were used. The other problems (e.g., circulation and
cyclones)vere basedon globalprojections,dueto the lackof nationalprojections.

Table3. 13: Sofala Bank shrimp fishemisk/vulnerability assessment matrix to climate change

Levelof impact
Irrelevant | Moderate | Relevant Veryrelevant
Probability 1 2 3 4
Veryunlikely 1 1 2 3 4
Unlikely 2 |2 4 6 8
Possible 3 3 6

Accordingto the combinationof probability and impact (probability x impact) presentedin
Table 3.13, the risk/vulnerability of the SofalaBankshrimp fishery to climate changecan
havethe followinglevels:
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1 1-2:INSIGNIFICANTVery small impact that does not require attention;

1 3-4:LOW- Low impact or targets will be achieved without the need for adaptation or
mitigation measures;

1 6-8: MEDIUM- Impact must be mitigated for objectives to be achievditk an
acceptable risk;

1 9-12: HIGH; The risk is at a point where it is possiblept@dict that the objectives
will not be achieved.

Sinceriskis the probability of somethinghappeningthat hasconsequencesn the intended
objectives,in order to developlevelsof consequencat is important to know clearlywhat
the objectivesare, in this casein the SofalaBankshrimp fishery. Basedon the objectives
outlined in the documentsthat guidethe orderingand managemenbf this fishery,namely,
the FisheriesPolicy,the Master Plan, the FisheryManagementPlan and other guiding
documents,the following objectives (see Table 3.14) and levels of consequencesvere
previously developed in the ecological risk assessmentprocess used in this fishery
vulnerability assessmenprocessto climate change(EAFNansenproject team 2009). For
this purpose and for simplification, it is consideredthat climate changeis the most
significantsourceof natural mortality and that other sourcesof mortality, mainly resulting
from fishing, will remain constantin the face of sustainablemanagementactions of the
ongoingfishingeffort and emanatingfrom the aforementionedguidancedocuments.

Generalobjective of fishery management:stock sustainability- & { S<pad@ningbiomass
levels at a level above which there will be no problem of overfishingrecruitment in a
situation of environmentalvariability.

Table3. 14: Assessment of the levels of consequences of climate change on the shrimp fishery in the Sofala
Bank

INVENTORSUSTAINABILIOBJIECTIVES
MINIMUM SPAWNIN@BIOMAS$SB)MUST
REMAINAT 15-20%O0FVIRGINBIOMASSWHICHS

ACCEPTABEORSHORLIFECRUSTACEANS)

Consequencéevels

1- Irrelevant Possiblydetectable,but little impact on population
Quick recovery will happenif the | sizeandnoneon populationdynamics;
eventstops- measuredn months | Spawning biomass (SB) 100-70% of non-fishing
levels.

2 ¢Moderate Exploitation rate at maximum as
Recovery would be possible if | recruitment/populationdynamicss unaffected;
activity stopped ¢ measured in | SB< 70%> Brec(Biomasf recruits).

months

3 ¢ Relevant SB<Brec- 5%.Recruitmentlevelsof the stockor its
Possiblerecoveryyearsafter event | capacityto increaseare affected;

stop SB<Brec- 5%.

4¢ The extinction of the resourceis certain, if the SB
Veryrelevant eventpersists<5%
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Recovery period measured in
decadesafter event cessation

3.7.3.Main identified risks and the vulnerability of the fishery

Studiesthat assesghe vulnerability of the SofalaBankfisheryto climate changeare scarce
or even non-existent. The few known were directed to study the reference situation

regardingcirculation,tidal currents,freshwaterdischargeandto someextentthe potential

role of theseelementsin the ecosystemwith afocuson the largeecosystenof the Agulhas
current (Ridderinkhofet al., 2001 Lutjeharms,2006, GEF/UNDP/UNOPZ)08). Although
some of these works mention the SofalaBank(e.g.,Lealet al., 2009; Da Silva,1986)they

generallydo not makeany referenceto the complexinteractionsbetween physicoclemical
processeandbiologicalresources.

Althoughit is difficult to determine with certainty the level of impact each can have on
shrimp, the analysisof these studiesidentified the following climate-dependentecological
processeswith possibleimpacts on natural shrimp mortality, through direct or indirect
effects:temperature;nutrients, precipitation,circulation,tropical cyclones.

1 Precipitation/Salinity

The coastalregion of the SofalaBankis subjectto markedvariationsin salinity that result
from drasticchangesn precipitation patternsandriver dischargesat seasonalinter-annual
and spatial scales(Brito and Pena,2007; data in BernardinoMalawene, IIP, unpublished
report).

Thelife cycle of commerciallyvaluablepeneid shrimp is characteized by a marine and a
coastalphase(Ronnbacket al., 2002).In the coastalzone of the SofalaBank,where there

are estuariesjuvenileshrimprequire low salinity water, amongother conditions(Brito and
Pena, 2007). Da Silva (1986), followed by other authors (eg Gammelrsod1992) have
suggestedhat dischargedrom the ZambeziRiver,in particular, may influencethe level of

recruitment of the P.indicusspeciesfrom coastalzoneswhere brood occurs,to the open
sea, by directly altering the number of recruits or by inducing changesin the age of

recruitment. Similarly,Brito and Pena(2007)suggestedhat the changein salinity levelsis
possibleto occurby the dischargeof the smallerPungueand Buziriversthat play a role in

the recruitmentof juveniesof P.indicusand M. monocerosfrom the river estuaryPungwe
to the opensea.

Onthe other hand, Gammelrsod1992)correlatedfreshwaterdischargevolumesfrom the
CahoraBassareservoirwith commercialshrimp production in the SofalaBankand found
that the reductionin dischargdevelscorrespondgo areductionin catches.Theseauthors
recommendthat dischargeshouldfollow the natural cycleand volumeof discharges.

INGCprojections (2009)for the central region of Mozambique(where the SofalaBark is
located) up to the year 2100 point to a progressivereduction in precipitation levelsor a
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delay in the start of the rainy season.Giventhat the direct relationship between the
reductionin precipitation and the increasein water salinity hasalreadybeen established,
we can qualitatively concludethat the habitat for the rearing of juvenile shrimp will be
significantlydegraded,with a consequentdecreasan the recruitment of juvenile shrimpto
the fishery.

The estimatedrisk is consideredrelevantsincethe decreasein the precipitation regimeis
POSSIBL{evel 3) and the consequencesre related to the decreasein shrimprecruitment
rates,at a RELEVAN®&vel(level 3). Therefore the level of vulnerabilityof the fisheryto the
decreasen preciptation is estimatedat 9 (probability 3 x impact3). Thisvulnerabilitylevel
is consideredHIGHand impliesthat stockrecoveryis only possibleyearsafter the eventhas
stopped.

1 Nutrients

It is imperative that water quality is at tolerable levels for aquatic organismsso that

populationsremain healthy and production is maximized . Adequatelevelsof nutrients (eg
nitrogen, phosphorus)allow for a good ratio between primary producers(phytoplankton)
and consumersBoth the compositionand biomassof phytoplankton communitiescan be
influencedby nutrient concentrations(Smith,1982; Heckyand Kilham,1988)whichin turn

influencepopulationdynamicsat highertrophic levels.

Thecurrent productivity of the SofalaBankis generallycharacterizedas being oligotrophic
(Lealet al., 2009), that is, there is little natural availability of nutrients in the medium.
Neverthelesspoth alongthe Mozambicancoastand on the Madagascarcontinental shelf
there are outcrop cells with high nutrient content (Heileman et al., 2008), where
theoretically there are also high primary productivity levels. On the other hand, ocean
circulation, including strong tidal currents typical of the SofalaBank, river and coastal
sedimentdischargesandeterminenutrient availabilitylevelsandlevelsof light penetration
into the water column (turbidity) whichin turn affects plankton populationdynamics(Leal
et al.,2009).

The coastalfishery for shrimp P. indicus,M. monoceros,P. monodon and deeper species
suchas M. japonicus,M. latisulcatusand P. semisulcatusand by-catch faunais probably
influencedby spatialand seasonabariationof productivity. A better understandingof these

processesis urgently needed in order to identify priority areasfor conservation,while

improvingthe adaptivecapacityof fisheriesmanagementn the face of predictableclimate

change(GEF/UNDP/UNOPZX)08).

In short, changesin nutrient levelscan causechangesn trophic relationshipsand shrimp
mortality. The occurrenceof algaeoutcropsincreasesrimary consumersand undesirable
changesin trophic relationships.It is important that in-depth quantitative studies are
carried out to understandthe variability of nutrients and their effect on energyflow and
trophic relationshipsin the SofalaBankin view of climate change.Given the level of
uncertainty, it is not possibleto quantitatively determine the level of vulnerability of the
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SofalaBankshrimp fishery to a possiblevariationin the concentrationof nutrients in the
opensea.

1 Temperature

Suface water temperature (SSThasbeen monitored at the SofalaBank,through research
cruisescarriedout in the summermonths.Onthe other hand, satellite data hasbeenused
for the systematicrecordingof data andto addressthe problem of lack of obsewationsin
periods where research cruises have not taken place. Increasesin surface water
temperature of the order of 1 - 2°C have been reported in this ecosystem(Belarmino
Malawene,lIP,unpublishedreport). Unfortunately,these monitoringshave limitations due
to the fact that they presentdata for only one month per year, which doesnot reflect the
seasonabariabilitythat occursfor this parameter,nor doesit allowto correlateit with the
biological attributes of the SofalaBank. Satellite data avalable since 1957 for the large
ecosystemof the AgulhasCurrentshow an increaseof about 0.68C up to the year 2006,
which is an averageincreasein temperature below other major ecosystemsn the world
(Belkin,2009).

In the contextof shrimppopulationdynamicsi,t isimportant to know the natural mortality

rate andthis hasbeenregularlydeterminedin annualresourceassessmentéPalhade Sousa
et al., 2010). The averagewater temperature and its variability play a considerablerole in

the natural mortality and growth rates of shrimpand other aquaticorganismgPauly,1980).

Althoughthere are limitationsin monitoringthis parameterandthere are alsouncertainties
in the INAM and INGDforecastsfor the year 2100, the vulnerability prediction exerci® is

relativelyeasierdue to the largenumberof laboratoryexperimentson this variableand the

tolerance of shrimp. On the other hand, despite the fact that the air temperature is

normally more variablethan that of the water, it is expectedthat proportional levels of

lesserincreasein water temperature may occur, which may contribute to the increasein

the naturalmortality levelsof the shrimp(usingthe equationof Pauly,1980).

Another factor related to the hydro-meteorologicalregime that may occu in the Sofala
Bankis the light condition (lunar cycle and day/night). Penaeudatisulcatusand Penaeus
japonicus, for example, burrow into the sand when the light is intense, such as that

observedduring the day or on full moon nights (Egusaand Yamamob, 1961; Tannerand

Deakin,2001).Forecastingchangesn light regimesdue to the extensionof summer,with

longer periods of light, it is possibleto predict that the catchability of these speciesmay
decrease.

Fromthe point of view of vulnerability,an eventualrise in water temperature significantly
increasesshrimp mortality levels. Therefore,consideringthat global warming will also be
reflectedin the rise in the water temperature of the SofalaBank,at a POSSIBLEobability
(level3), the conseqeencewill manifestitself in a significantincreasein natural mortality at
a VERYRELEVANTevel (level 4). Vulnerability of Sofala Bank shrimp to rising water
temperaturewould be consideredo be HIGH(probability3 x impact4=12).
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9 Circulation

Theocean circulationpattern in the SofalaBankis possiblyinfluencedby the large marine
ecosystenof the westernindianOcean.Thereare new data on the largemarineecosystem
of Agulhas(ALME)that have improved our understandingof oceanatmospheredynamics
and their relationshipto ecosystemfunctions such as productivity, larval transport and

fisheries. GEF/UNDP/UNORZ008)reported that new underseachannelsare known (some
more than 10 km wide and 100mdeep),locatedin MascarenhagEasternMadagascarjhat

influencethe flow of the SouthEquatorialcurrent and associatedvith the relationshipwith

nutrients and productivity. There is a western boundary current that flows along the

Southeastoastof Africafrom 27°Sto 40°S.Thewater in this streamcomes from the eddies
of the Mozambiquechannelof whichthe main sourceis the re-circulationof water from the

gyrus (ocean cell) of the southwestern Indian Ocean Figure 3.17. The movement and

direction of the Agulhascurrent vary both seasonallyand geogragicallyalongits length. It

is generallylimited to the first 2300 m of oceandepth, but this depth limit increaseswith

increasinglatitude. Furthermore,seasonalariation createsoscillationin the height of the

oceansurface.

Althoughthese new data boost knowledgeabout the potential role of oceancirculationon
Sofala Bank shrimp stocks, Brito (2010) says that it is not clear how his chemical
oceanographyaffectsthe SofalaBank'shiologicalresources A better understandingof the
circulation on the SofalaBankplatform will help to better understandthe movement of
animalssuchasfish larvae and the dispersionof pollutants and nutrients. Therefore,the
circulationin the ALMEin the form of marine currents, associatedwith semidiurnal tidal
currents, river dischargesand the physicochemicaprocessesassociatedwith it may be
responsiblefor movements of peneid shrimp with influences on their availability and
captures.

Shrimp vulnerability to possiblechangesin ocean circulation is of multiple order and is
related to the role of oceancirculationin nutrient distribution, shrimp larvae, salinity and
temperaturepatternsalreadyevaluatedabove.
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Figure3.17: Circulation pattern in the Mozambique chmmel.

1 Tropical cyclones

Climatechangewill influencethe frequencyand intensity of tropical cyclonesasdescribed
in the chapter on coastalvulnerability. Theseevents are of interest to the SofalaBank
shrimp, asthey build up sedimentto the seafloa, buryingbenthic organismsthe shrimp's
food source. This increasesyour natural mortality. With reduced abundance due to

mortality, the fisheryrunsthe risk of beingbio-economicallyunviable.Surfacewater salinity
is also affected by anomalousanti-cyclonicwinds that blow in the SofalaBankregion and
further souththat blockthe transport of salt water out of the westernindian Oceanregion.
Thesewindsare responsiblefor changesn salinityand precipitation,both relatedto EINifio
(GEF/UNDP/UN®S 2008).

Partof the potential impact of cycloneswill be the changein the level of fishingeffort due
to the destruction of boats and infrastructure to support fishing, among other socic
economic losses. The vulnerability of the fishery to cyclonesand resulting from the
increased frequency and intensity of these events is POSSIBLKlevel 3) and the
consequencesre related to the increasein shrimp mortality rates and reduced fishing
capacitywith socioeconomiaconsequencesat a RELEVANIEvel (level 3). Therefore,the
vulnerabilitylevel of the fisheryto tropical cycloneds estimatedto be HIGH(probability 3 x
impact3=9).Thislevel of vulnerabilityimpliesthat stockrecoveryis possibleyearsafter the
event has stopped. The summary of identified risks is presented in Table 3.15.
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Table3. 15: Summary of the results of the Bank's shrimp fishery assessment process to climate change vulnerability and proposed mitigdiims.

Event Objective Risk/Vunerability Justificationof the Mitigation actions
Level consequence
Reductionin | Keep the | Probability 3 x| Relevant General:
precipitation | biomass  of | consequence3 = 9| It is possible the | - Reductionof GHGemissiongIPCQR007).
levels/increa| recruits at | (HIGH) occurrence of a|- Integrated development of the fishing industry
se in coastal| levels that | Recruitmentlevels of | significant reduction | together with other sociceconomic sectors in the
salinity. support the | the stock or its|in precipitation and| country(egdamconstructionand management).
fishery. capacity to increase| increasein salinity in | Sectors:
are affected. estuaries with | - Maintenane of fishing effort levelsrecommendedin
SB<Brec- 5% consequences of | the FisheriesManagementPlan
reduced recruitment| - Increasedmonitoringcapacity
rates. - Ecosystenbasedfisherymanagemen{EAF)
Possible recowery | - Developnew demersalfisheriesin deeperwatersthat
years after the event| aretheoreticallylessvulnerableto climatechange
hasstopped. - Trainingand awarenes®f stakeholders

- Expansiorof aquacultureactivity

SecondNationalCommunicationVulnerabilityand AdaptationMeasures

Pagelll




3.8. Coastal Zone

The country has a coastline of more than 2,700 km (Figure 3.18), made up of recent
geologicalformations and of great natural variability. The coastlineis characterzed by an
important variety of ecosystemgboth marineandterrestrial),and canbe dividedinto three
regions:(i) BaysRegion;(ii) Regionof Rivers,and (iii) Regionof LagoongChemaneet al.,
1997). Eachof these regions has physiographiccharacterisics that are decisivein the
ecologicaknd environmentalcharacteristicasdescribedoelow.
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Figure3.18: Map showing the coastal zone of Mozambique and its topographic layout.
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3.8.1.Region ofBays

The Bay Regon comprisesthe coastal zone located between the extreme north of

Mozambique,in the Districtof Palma,to llhade Mogambique,in the provinceof Nampula.
Thiscoastalzoneis dominated by a coastlineof fossilizedcoral reefs,the sameonesthat

characerizethe QuirimbasArchipelagoa group of about 50 smallislandsarrangedparallel
to the coastline,in CaboDelgadagprovince.Thecoastlinepresentssuccessivembankments,
andit is in this sectorof the coastthat the third largestbayin the world is located,Pemba
Bay.In general,in the bays,hydrodynamicconditionsare of low energy,which favorsthe

accumulation of fine sediments and the consequent development of the mangrove
ecosystem.

PembaBay as well as other baysalong this sector of the coast are characterizedby the
developmentof mangroves,preferablyin more protected areasfrom the open sea. The
proclamationand managementof conservationareasis one of the waysof preservingthe
bay region. The QuirimbasNational Parkis made up of hahitats such as forests, woods,
savannasmangroves,beaches,coral reefs and seagrassesi-rom the diversity of marine
species,it is important to highlight seaturtles, dolphinsand severalspeciesof fish. Coral
reefsin the QuirimbasArchipelagoare consderedto be one of the few at a regionallevel,
and are one of those that are little impactedeither by human activity or by the effects of
MC and evenmore, it is relevantfor the sustainabilityof fishingactivity and for ecotourism
(Hillet al.,2009).

3.8.2.Region ofRivers

TheRegionof the Riverscomprisesthe central part of the coastalzone of Mozambique,in

an extensionthat extendsbetweenthe Islandof Mozambiqueto the delta of the RiverSave.
ThisRegionis characterizedby numerousriversthat drain into this coastalarea,creatinga
typical landscapeand ecosystemenvironment. The low topographicaspectof this coastal
zone, associatedwith the frequent drainage of river waters, results in a marshy
environmentoften protected by an embryonicdune system.Swampsare often colonizedby
mangrovesthat are distributed alongthe entire coastin central Mozambique(Barbosaet

al., 2001).0Oneof the placeswhere this ecosystems developedis the ZambezRiverDelta,
whichin the observationsof Shapiroet al. (2015),will haveincreasedn coveraggrom 1994
to 2013. The central part of this region is dominated by large amplitude tides, reaching
around 7m, particularly in the city of Beira. Thesetides are responsiblefor the estuary
morphologythat characterizesthe mouthsof the Panguéand BuziRivers.

3.8.3. Regionof Lagoons

TheRegionof Lagunasomprisesthe southernpart of the coastalzone of Mozambique,in

an extensionthat extendsbetweenthe Deltaof the RiverSaveandthe extremesouthof the

country, in Ponta de Ouro. In the classificationChemaneet al (1997), this region is
characterizedy numerouslakes,part of which are classifiedaslagoonstakinginto account
their origin in processe®f barrier islandsystems.Thelagoons particularlyin the provinces
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of Maputo, Gazaand the southernpart of the provinceof Inhambaneare protected from
the openseaby coastaldunesoften parabolicin shapeand oriented towardsNW, the same
direction asthe prevailingwind systemin this area. Thiswind regme inducesa south-north
coastaldrift current, whichis responsiblefor the sedimenttransport pattern from southto
north in this area.

Also in the Lagunasregion, the presenceof conservationareas should be highlighted,
especiallythe BazarutoArchipdagoNationalPark.Thisparkis locatedalongthe coastof the
districts of Vilankuloand Inhassorojn the provinceof Inhambane and hasan extensionof
1583 kn?. Theparkis rich in ecologicaldiversity, with an emphasison coral reefsand rare
marinespeciesuchasdugongsandseaturtles.

3.8.4.Main Climate Risks in the Coastal Zone of Mozambique
Theanalysisof climaterisksin the coastalzonetakesinto accountthat part of the climatic
factors was responsible for the evolution of the coastal landscape and for the
establishmenbf uniqgueecosystemdgor eachof the pointsin the coastalzone.Forexample,
mean sea level fluctuations are understood to have been historically involved in the
formation of recent coastallandscapesand contributed to the ewvolution of ecosystemsas
exemplifiedby Massuanganheet al. (2018)in a study on the evolution of the mangrove
ecosystemin the SaveRiverdelta. In this study, sedimentationprocessesand the type of
sediment deposited throughout the history of landscape formation are considered
responsiblefor creatingoptimal conditionsfor certain habitats, suchas mangrovesTo this
end, the context of risk analysisfor this approachis made by lookingat the dynamicsthat
coastallandscapesnd ecosystemsnaytake in responseo changingclimaticfactors.

1 Temperature

The trends and variation of maximumand minimum temperaturesin the coastalzone,in
the period 1990¢ 2006were 0.74¢ 1.01°Cand 0.52 ¢ 0.65°Qrespectively(INGC2009),and
the projections made by INGC (1999) predict a trend of maximum and minimum
temperatureincreasealongthe Mozambicancoast,particularlyin the centralregion.Given
the proximity of the coast, its moderate influence on the region, it is expectedthat the
trend of temperature increasewill prevail towards the interior lands. Increasedtrends in
both air and oceantemperaturesare expectedto continue,andwill havea majorimpacton
the relative rise in sealevel amongother ecologicaland sociceconomicconsequencesn
thisregion.

Another relevant parameter to be analyzedin the coastalzone of Mozambiqueis the

surface temperature of the seawater (SST)A study by Zinke et al. (2019) on the SST
fluctuation done in the Mozambiquechannelrevealsan increasingirend situated between

0.58 + 0.1°Cfor the period between1970and 2012. Another study by Rouaultet al. (2010)
alsoindicatesthat since1980 seasurfacetemperaturesin the MozambiqueChannelhave
fluctuatedbetween-0.05and +0.1°Cper decade.
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The main risks that may arise from temperature fluctuations over the coastalzone are
related to fragile ecosystemssuch as mangrovesand coral reefs. Thus, despite the
adaptabilitythat these ecosystemsnay have,and the country'sefforts to minimizehuman
interferencein the system,it is expectedthat with the rise in temperature, part of these
ecosystemwvill be negativelyaffected.

i Sea levelrise

Globalsealevel observationsshow a statisticallysignificantrise in sealevel resultingfrom
humaninduced climate change (IPCC2007). It is currently thought that the underlying
causesf sealevelrise are dueto:

() Thermal expansion of the oceans in response to global warming and;

(i) Reduction of continental ice caps in temperate and high tropical regions.
Giventhese two underlyingcauses,two sealevel rise scenariosfor an averagepayback
periodof 10to 100years(INGC009):

1 Rise in sea level as a consequence of thermal expansion, with an increase in sea level
expected to 15 cm, 30 cm and 45 cm in the years 2030, 2060 and 2100 resiyectiv

1 Sea level rise as a consequence of the reduction in continental ice caps, with sea
level rising to 15 cm, 110 cm and 415 cm in the years 2030, 2060 and 2100
respectively.

Forcoastalzones particularlyin Mozambique yulnerabilityto risingsealevek maymanifest
itself in a combinedand variedway, takinginto accountthe environmentalconditionsthat
the coastalzonepresentsin its three regions.Variablessuchastopography,distancefrom
the coastline tidal range,wave heightandthe type of geologicalmaterialthat makeup the
coastlinewill be decisivein assessinghe risk of rising mean sealevel. For example,those
sectorslocated in topographicallylow placesare the most susceptibleto flooding due to
risingsealevels.Onthe other hand,the locationof assetsandinterestswill be important in
determiningthe level of exposuregiventhe risein the averagesealevel.

The central region of the country (Regionof Rivers)is one of the most susceptibleto the
impactof the risein meansealevel, giventhe relativelylow topographyasdescribedabove
(Figure3.19). On the other hand, the fact that this region is drained by rivers, it is also
susceptibleto floods of river origin. A sealevel higherthan the current one, exacerbatedoy
marine stormsandriver floods, cancausethe elevationof estuarinewatersto the breaking
of the marginalbanksof the channelsfloodingvastareas,includingplaceswhere economic
and housinginfrastructureare implanted.Overthe pastfew years,there havebeenseveral
scenariof invasionof seawater in someneighborhoodf the city of Beira,accompanied
by the erosionof smallsystemsof naturalbarriersof embryonicdunes.

The impact of rising sea levels has also been seenin other cities, such as Penba and
Quelimane (Figure 3.19). The direct impacts on the city of Pembaare verified in the
neighborhoodof Paguetequetgone of the populationcentersin the city of Pemba)Jocated
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in atopographicallyjlow space.Duringperiodsof springtides, floodingin homesis common
in this neighborhoodcausingdamageto infrastructureand negativeimpactson the livesof
residents.Another negativeimpact that is expectedfrom the rise in sealevel is saltwater
intrusion, particularlyfor the regionsof the country where there is overexploitationof this
resource.
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Figure3.19: Vulnerability maps to extreme weather events for the cities of Pemba (A) and Quelimane (B). In
the same maps are illustrated in blueotor (SLR), areas of probable flooding for scenarios of sea level rise of
1m for Pemba and 2m for Quelimane.

Source:CCAR2018)

1 Tropical Cyclones

The coastalzone of Mozambiqueis one of the main gatewaysof cyclonesformed in the
Indian Oceanto the African continent (Fitchettand Grab,2014; Mavumeet al., 2009; Roy
and Kovordanyi,2012) in a pattern illustrated in Figure 3.20. From 1950 to 2018, the
country recorded an incidence of about 115 tropical cyclones,which occurred more
frequentlyin the months of DecemberJanuaryFebruaryand March (Figure3.21).Most of
thesecyclonesaffectedthe central areaof Mozambique,andin the list of the most severe
cyclones,cyclonesEline (in 2000), Japhet(in 2003), Favio(in 2007) and Dineo (in 2017)
standout. causedsignificantdamagein the coastalzone of Mozambiqueand beyond.Part
of the cyclonesthat directly hit the Mozambicancoastproducedsignificantdamageover
greatdistancesdependingon their magnitude,amongother storm characteristics.
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Figuie 3.20: Map of the trajectory of the cyclones that hit Mozambique between 2000 and 2018.

Theapproachand incidenceof cycloneson the coastbring a set of effectsand impactson
the pattern of water circulaion, which in turn influencesthe coastalenvironment,both in
the component of the landscapeenvironment, as well as in ecosystemslIn the coastal
landscape,one of the impacts of cyclonesis the increasein wave energy, which is
responsiblefor abruptly altering the pattern of sedimentdistribution. In cycloneevents,
someembryonicdunesare susceptibleto rupture, and consequentispersionof sediments,
thus alteringthe landscapeconfigurationand consequenththe environment.Onthe other
hand, chaoticallydispersedsedimentsby cyclonescan negativelyaffect nearbyecosystems.
In a case study in the Save River Delta, Massuanganhe(2016) observed massive
sedimentationepisodesin the mangrovehabitat, facts attributed to the Eline,Japhetand
Faviocyclone events.Othertypesof directimpactsof cycloneson ecosystemsre reported
by Perry et al. (2014), which report the removal of coral blocksdue to increasedwave

activity and massive accumulation of
sediments.
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Figure3.21: Monthly distribution of tropical cyclones that directly hit Mozambique between 192018.
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In 2017, the TropicalCycloneDineo stood out, which causedrainsthat resultedin floods,
affectingthe provincesof Gazadistrictsof Chibuo, Guijaand Chékwe)and Inhambane(City
of Inhambane Funhalouro Homoine,Inharrime,JangamoMassingaMaxixe,Morrumbene,
Panda,Vilankuloand Zavala) with about 113,950familiesaffected, 96457 housespartially
and totally destroyed.In responsethe governmentrepresentedby INGD,in coordination
with partners,movedthe affectedfamiliesto safeareas.

i Coastal Erosion

In a medium and long term perspective,coastalerosioncan be seenasa normal process,
and part of the geomorphologicakvolution agendaof coastalenvironments,but the fact

that it is occurringin an acceleratedmanner and is impacting daily activities, becomes
worrying (Massuanganhe2016). Wave activity, tidal currentsand mean sealevel rise are

amongthe factorsthat causecoagal erosionasshownby severalcasestudies(Chemaneet

al., 1997; Massuanganheand Arnberg, 2008). This erosion pattern is acceleratedas the

factorsincreasein intensity. Forexample,in scenario®f increasingcycloneintensity, strong
windsare the main reasonfor the increasein waveintensity,whichresultsin anaccelerated
dispersionof sediments.

It is important to note that erosionalso dependson the availability of sedimentsand the

degreeof consolidationof the rocks.Placeswith very friable rocksare more susceptibleto

erosion when compared to places characterizedby consolidated rocks, together with

sedimentsupplysources Analyzingjn generalthe coastalzonelocatedin the BaysRegion,
north of Mozambique this is one of whichthe coastlineis constitutedby more consolidated
sedimentswhich contributesto lessererodibility.

Still taking into accountthe factors mentioned above, it appearsthat the coastalzone
locatedin the Regionof Riversjn the centerof Mozambiquejs alsoone that hasthe lowest
probability of erosion.However,it canbe takeninto accountwhen takinginto accountthe
availability of sedimentsbrought by rivers to the coast. In some places,such as in the
ZambezRiverDelta,aswell asin the surroundingsstabilizedbeachsandcrestsare visible,
indicating a history of sediment increment in this region for the last years. Still in
comparativeterms, in a generalanalysisthe LagosRegioncanbe expectedto be one of the
most susceptibleto erosion,when taking into accountthe lack of availabilityof sediments
coming from the continent and the presenceof friable sedimentsfrom the dunes and
beaches.
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3.9. Forests

Mozambique has an estimated extension of forests of around 34 million hectares,
representingaround 41%of the nationalterritory (MITADER2018a).Addingother woody
vegetation,the area occupiedby woody cover reaches70%of the country. The forestsin
this country are heterogeneouslylistributed accordingto the agro-ecologicacharacteristics
of the different regions,where variationsin factors suchasaltitude, precipitation and soils
are observed.In this context,the centraland northern regionshavericher forest resources
than the relativelypoorer southernregion.

Theforest resource,properly exploited, can play an important role in the sociceconomic
developmentof the country and canalsobe an integral part of a responseto mitigate the

risks causedby land degradationand climate change.Consequentlythe exploitation of

forest resources tends to increaseover time and the pressureon this resourceincreases
over the years.Thispressurenot only leadsto the reduction of forest coveritself but also

the degradationof the forest ecosystemsoils,lossof habitat and biodiversity.

The main factors that put pressureon the forest include the opening of new areasfor
agriculture,the use of inappropriate agricultural practicesinvolving logging,uncontrolled
burning and the unsustainableuse of forest resourcesin the exploitation of wood and
charcoalproduction (CEAGRENd Winrock, 2016; MITADER2018a).Accordingto CEAGRE
and Winrock (2016), shifting agriculture contributes 65% to deforestation, human
settlement 12% and forestry for wood fuels and wood 15% of the total in the country.
Acording to Marzoli (2007)the deforestationrate was estimatedat 0.58%for the period
1990 and 2002, and according to MITADER(2018), between 2003 and 2013, the
deforestationrate was0.79%.Thenational REDD-=strategyforecaststo 2030indicatethat,
in a & 0 dza layd23 dzkittiadion, deforestation could increase,with serious economic,
environmental and social implications for Mozambique. Therefore, actions to reduce
deforestationandforest degradationmustbe implemented.Thenationaltargetisto reduce
and maintainthe deforestationrate at 0.58%by 2030,takinginto accountaspectgelatedto
developmentand povertyalleviation(MITADER2018).

Dueto the socieeconomicimportanceof the forest sector,the country hasendeavoredto
assessts foreststhroughforestinventories.However the interactionbetweenland useand
land cover,anthropogenicactivitiesand climate changein forest ecosystemsn the country
is not sufficiently known, and exhaustivestatisticalinformation on the dynamicsof forest
and forest activity and the effect of relevant factors in the existenceof forests and their
contributionto the socialandeconomicdevelopmentof the country.

Thissub-chapterhasasgeneralobjectivethe assessmenof vulnerabilityand adaptationto

the adverse impacts of climate change on the Mopane ecosystem,with the specific
objective beingto analyzethe changein the extent of the Mopane ecosystemduring the

periodsbetween2003-2013and2014¢ 2016

SecondNationalCommunicationVulnerabilityand AdaptationMeasures Pagel119



3.9.1.Description, geographic location and jugthtion for choosing the
study area

The Mopane ecoregion is characterized by the dominance of the forest species
Colophospermummopane (Kirkex Benth.)of the Fabaceadamily, commonat altitudesup

to 1000mabove mean sealevel. Mopane generallyforms pure standsto the exclusionof

other speciesput is often associatedvith anumber of other treesand shrubssuchasKirkia
acuminata,Dalbergiamelanoxylon Adansoniadigitata, Combretumapiculatum,C.imberbe,
AcacianigrescensCissugornifoliaand Commphoraspp.(Marzolli,2007).

Mopane occurs predominantly northwest of Maputo province (Moamba and Magude
districts), most of the interior districts of Gazaand Inhambaneprovinces,south of Sofala
and Manica provinces, north of Manica province and south of Tete province. In this
ecoregion there is generallya low densityof humanpopulation,with a very highincidence
of poverty, reaching 80% and a very low level of food security, mainly due to low
precipitation and aridity of the soils. Regardingto the climate, the average annual
temperature is above 24°C,which, combined with low levels of precipitation, results in
water deficienciesabove600mmper year,sometimesreachingl,500mm/year. Thealtitude
is generallylessthan 200m abovemeansealevel,with sandysoils,exceptalongriver plains
such as the Limpopo where the soils are alluvial, considered fertile for agriculture.
Permanentwater coursesare scarcewhich contributesto the scarcityof this resource.

Mopane was selectedbecauseaccordingto World Bank(2008),its vegetationis degraded,
with potential structural damage,which can be accompaniedby local disappearanceof
species.On the other hand, Mopane is a resource of high ecologicaland economic
importance. Mopane extraction for the production of wood and charcoalare the main
incomegeneratingactivities, contributing to poverty alleviation when there is a drop in
agriculturalproduction due to severedrought that is expectedto be more frequent with
climatechange Mopaneis an important food for ruminants(cattle, goatsand sheep)which
are a sourceof income for rural communities.Thistree speciesis host to the caterpillar
Gonimbrasiabelina (Westwood) (Lepidoptera: Saturniidae),a source of protein for local
populationsand equallyrelevantto the localeconomy.

3.9.2.Vulnerability assessment methods

Followingthe 2006 IPCGGuidelinesfor National GreenhouseGasinventories(IPCC2006),
MITADER(2018) applied wall-to-wall mapping techniques to obtain spatially explicit
information on land conversionbetween different categoriesof land use and land cover
overtime. Forthis purpose,a systematiogrid of samplingpoints4 km apart from eachother
(the same used for the allocation of clustersin the national forest inventory using the
stratified random samplingmethod) was establishedfor visual analysis.of the historical
seriesof deforestationactivity data, consideringthe period between 2003 and 2016, using
the OpenForisCollectEarthtool developedby FAQOIin partnershipwith Google.For each
samplingpoint, a 100mx100m(1ha)squarespatialsamplingunit wasdefined, containinga
grid of 5x5subunits,20 m apartfrom eachother (Figure3.22).
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Figure3.22: Spatial unit of deforestation asessment.

Source:MITADER2018)

The sampling method adopted was based on the visualization of high and medium

resolutionimagesfrom the GoogleEarth,BingMaps, EarthEngineExplorerand CodeEditor

repositories Theseimages,with the forms designedto record information about land use

and land use changeat each point of the grid, are automatically accessiblehrough the

CollectEarthtool, which is synchronizedwith the Earth EngineCodeEditor that facilitates

the interpretation of the type of vegeftion and land use determination and land use

change Additionally,Earth Engine(Explorerand CodeEditor)guaranteesa complete multi-

temporal series through 2001 medium resolution images (eg Annual TOA Reflectance
Composite, Annual NDVI Composite, Annud EVIComposite,Annual Greenest Pixel TOA
ReflectanceComposite gtc. from Landsat5 TM), latest Sentinet2 imagesfrom 2016, and

from graphsof the spectralbehaviorof vegetationin MODISMOD143Q1limages(16-day

NDVIimage composites).Hence,each samging point in the grid had a complete multi-

temporal assessmeniof land use and land use change,allowing for the creation of a

nationalhistoricaldatabaseof deforestationactivity data.
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3.9.3.Mopane Forest Vulnerability

Thetotal forestareain the countryin 2016wasabout 34.2million hectares.Theforestarea
in 2003was37.0million hectares,whichmeansthat 2.9 million hectaresof forest were lost
between 2003 and 2016. During the period between 2003 and 2013, the country lost
2,935,325hectares of forest, with an averageannual rate of 267.029 hectares,and a
standard deviation of 50 176 hectares correspondingto a 0.79% deforestation rate
(MITADERZ2018) (Figure 3.23). Thesedata indicate that deforestation increasedin the
country by 18%,when comparel to the period 19902002, of which the annualrate was
0.58%(219,000nectaresdeforestedper year).
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Figure3.23: Annual deforestation in the period 2002013.

The Mopane Forestis the third largestin the country with about 2.9 million hectares,or
8.5% of the forest area of Mozambique.However, the total area covered by mopane
reducedfrom around 3.0 million hectaresin 2003to around 2.9 million hectares.Mopane
lost 80 435 hectaresfrom 2003 to 2013. The percentageof forest area lost in mopane
correspondgo 3%of the total lost.

In the period between 2014 and 2016 there was a significantreduction in the average
annualdeforestationcomparedto the period 2003- 2013. Thetotal areadeforestedin this
period (259.227hectares)correspondgo only 9%of the areadeforestedin the period 2003
-2013(2,935,325ectares).

The tendencyfor temperature to rise, accompaniedby lower levelsof precipitation, can
result in mesoclimaticchangesin the region, with consequencedgor the developmentof
vegetation, including the mopane ecosystem,with an emphasison growth. Takinginto
accountthat mopaneis mainly usedfor the production of charcoal,an important way of
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sustainingthe population's life, this will have to demand larger areas, exacerbatingthe
degradationof the ecosystemunder analysis.Suchmaodifications, likely accompaniedby
harmful events such as wildfires common in the study area, can affect habitat and
biodiversityaswell asresourceavailabiity, with negativeimpactson the livelihoodsof the
mostdisadvantagedtommunities.

3.10. Energy

Mozambiguehas enormousenergyresourcesthat are still unexplored,includingcoal and
natural gas,water potential, renewableresourcessuchas solar, wind, water, geothermal,
ocean and forest and agricultural biomasssources(ME, 2011). At the same time, the
country is one of the countrieswith the lowest levelsof energyconsumptionin Southern
Africa, with around 80%o0f the country'senergyconsumptionbasedon biomass(firewood
andcharcoaljandaround 17%of the populationwith accesgo electricity(ME,2011).

Accesgo energyis a conditionsinequanon of the fight againstpoverty,asit isa meansthat
intervenesin all key sectorsof development,be it water, health,food refrigeration, lighting,
domestic heating, transport, agriculture, or industrial production or modern means of
communication (Sebastido, 2013). With a view to achieving one of the national
developmentgoals,the Presidentof the Republidaunchedin November2018the @ 9 y S NH &
for All until H n o Prdgram.ThisProgramaimsto intensify accesso electricity for more
familiesand companiesat nationallevel,asa contribution to the universalelectrificationof
Mozambiqueby 2030, defined in the National ElectrificationStrategy(ENE) approvedby
the Councilof Ministers on 16 October 2018 The Project will support the expansionof
energyaccessto peri-urban and rural areasacrossthe country, taking advantageof and
expandingthe existing national electricity grid and deploying mini-grids based on solar
generationin areasnot coveredby the nationalgrid.

Rainyseasonbalancereports done by INGDdemonstratethat the energysectorhasbeen
affectedby the extremeeventsthat occurin the courtry, particularlystrongwinds,tropical
cyclonesfloodsandinundations(Table3.16).

Table3. 16: Impacts of extreme events on the energy sector.

Numberof Power ..
: Transmision | Valueneededto
Rainy : Poles .
Event Provinces - line replacethe
Season Low High : .
extension equipment
Voltage | Voltage
. Niassa,
Topical
Nampula,
Cyclone
Sofala,
Funsocand .
201112 : Manica, 416 318 41,905m 41,522,441.00MT
Tropical
Inhambane,
Storm
Dando Gazae
Maputo
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Tropical
Cyclone 1,016
Dineo

Extremeweather events have resulted in the destruction of privately owned as well as
publiclyowned solar panels.Oneof the exampless the destructionof 11 solarpanelsthat
suppliedelectricity to a health housein Mossurildistrict, in Nampulaprovince,during the
passagef CycloneJokwe,in Mossurildistrict.

3.11. Health

Climate changeis a global phenomenonand it is urgent to establishthe relationship
between them and health, as the climate is one of the determinants of health and its
changecanexacerbatehe health problemsthat alreadyaffect developingcountries.

The resilience of the human population to climate changeis related to water quality,
environmental sanitation and food and nutrition security. According to the
Intergovernmental Panelon Climate Change(IPCC2014), most of the impactsof climate
changein this sector,in developingcountries,will be causedby malnutrition, malariaand
diarrhea, and could lead to the worseningof casesof cholera, meningococcameningits,
yellowfever,amongothers.

Mozambiqueis one of the countriesthat suffersthe impact of climate changeon health,

resulting from extreme events (droughts, floods, tropical cyclones)that are increasingly
frequentandintense.Climatechangeexacerbats diseaseselatedto water, environmental
sanitation, those spread by climate-dependent vectors, and malnutrition (USAID,2018).
However,the paucity of complete data on the relationship between climate and disease
makesit difficult to quantify the potential impact of climate changeon diseaserisk in the

country (INGC2009).

In 2006, during the presentationof the first national communicationto the UNFCCGQhere
wasa lackof information and studieson health vulnerabilityto climate change.lt isin this
contextthat an analysisof vulnerabilityin the sectorbecomesmportant, with the following
objectives: (1) to determine the potential impacts of climate change on health in
Mozambique;and (2) identify climatechangeadaptationmeasuresn the health sector.

3.11.1. Vulnerability assessment methods

The country's epidemiologicalprofile is characterizedby a large number of diseasesof
environmentalorigin, with malariaand diarrhea,with a specialfocuson cholera,the most
worrying given their high prevaknce (Gujral and Manjate, 2009; USAID,2018). The
prevalenceof malariaand choleracould increasedue to risingtemperaturesand frequent
occurrence of droughts and floods (INGC, 2009; USAID, 2018). Therefore, health
vulnerabilityanalysiswill focuson malariaand cholera.
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Vulnerability assessmentwas carried out through bibliographic consultation, interviews
with expertsin the field and collection of data from the Weekly EpidemiologicaBulletins.
The study was carried out acrossthe country, taking into accountthat these diseasesare
endemicand occurin almost all parts of the country. Currently,the occurrenceof these
diseasexan be observedthroughout the year, not restricted to the rainy seasonwhich is
normallyconsideredo be the peakin Mozambique

3.11.2. Vulnerability of the health sector to climate change

1 Malaria analysis

Mozambiqueis one of the 10 countriesin the world most affected by malaria,causingan
estimated44,000to 67,000deathsper year acrossall agegroups.About 682,000pregnart
women and 2.8 million childrenunder the ageof 5 are at risk of contractingmalaria(INGC,
2009).Most deathsoccurin childrenunderthe ageof 5 years.

Malariais endemicthroughout the country, transmissionoccursthroughout the year, with

peaksduring and after the rainy seasonDecemberg April). However transmissionntensity
varies from year to year and region to region, dependingon precipitation, altitude and
temperature. In the last five yearsthere has been a decreasein the fatality rate due to

malaria.However,this diseaseis still one of the main causesof morbidity and mortality, it

continuesto be the most commoncauseof carein outpatient consultations aswell asthe

most frequent causeof hospitalizationin Health Units (HU). It representsan enormous
burdenfor the NationalHealth Service asaround 45%o0f outpatient consultationsare due
to this diseasewhile in admissionsespeciallyin pediatricwards,the contribution of malaria
is 57%and in relation to intra-hospital mortality, malaria contributes 26% (MISAUPNCM,
2012).Infection by the vector that transmitsmalariais alsoa public health problem during
pregnancy,as approximately 34% of pregnant women are parasitized(Mabunda et al,

2007).

Thecostof malariafor humans,in socialand humanterms, is high.In Mozambique malaria
causesenormousdamageto populationsand causesa lot of sufferingand lossof life. The
illnessreducesworkers' productivity and school attendance (Mussa,2004). Therefore,in
parallel with other epidemics,this diseaseslowsdown the country's economicand social
development.

Accordingto ING((2009),after the 2000floods,the numberof malariacaseswvas4-5 times
higher than in the non-flood period. The high number of caseswas due, in large part, to
intenserainsthat causedfloodingand createdfavorableconditionsfor the multiplication of
the | y 2 LIK iBdsdblito.Ghe vector that transmits malaria. The changein the pattern of
precipitation distribution, the increasein temperature and the occurence of extreme
events(floods,droughtsand cyclones)more frequently, could makethe pattern of malaria
transmission unpredictable and make planning for its control difficult (USAID,2018).
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Additionally,the mosquito may expandits geographicaldistribution area and the disease
will becomepart of the epidemiologicalprofile of high altitude areas,generallywith low
temperatures and not affected by the disease.Poor sanitation and the existence of
favorable conditions for the multiplication of the mosauito (eg, stagnant water and
abundantvegetation)mayfavorthe occurrenceof the disease.

9 Cholera analysis

Cholera,also known as & 5 A Mehds5 A & S lis&@rSatule intestinal infection causedby
VibridoCholerae Thisdiseasearisesdue to the reducedsupply network of drinkingwater in
rural and peri-urban areas,and the low level of individual and collective hygiene of the
population. Most familiesdo not have cleanwater or toilets/latrines (Gujraland Manjate,
2009). In suburbanareas,the latrine/family ratio is 1/150. In rural areasthere are vast
regionswith hundredsof houseswithout latrinesand opendefecationis widespread.These
factorspredisposeamiliesto cholera.

Thisdiseasds one of the most difficult diseasedor the health sector,asit requiresan extra
effort on its part to be ableto respondeffectivelyto outbreaks.In 2008cholerareached48
districtsof the country, with atotal of 12,306casesand 157 deathshavingbeenregistered
and the fatality rate was 1.3%.From 2008 to March 2009, cholera casesincreasedfrom
12,306to0 14,448,with 122 deathsin 54 districtsand in all 11 provinces(MISAU2009).In
the periodfrom 2011to 2015,there wasa reductionin the total numberof casesaswell as
in the number of affected provincesand districts, with an absenceof choleracasesin the
provincesof GazaJnhambaneand Manica(Figures3.24).In 2015,the countrywashit by an
epidemicof great magnitude,in which 9,861 casesand 70 deathswere reported, with a
fatality rate of 0.7%,in 22 districtsof 6 provincesMISAU2016).

Cholerais one of the diseaseghat could be exacerbatedby climate changein developing
countries(IPCC2014; (USAID2018)).With the increasein temperature and irregularity of

precipitation, there will be a shortageof drinkingwater and a declinein personalhygiene.
The 1993 eruption was associatedwith the 1992/93 drought related to the EIl Nifio
phenomenon (INGC,2009). In low-income countries, 26% of child mortality is due to

diarrheal diseasesand 88% of childhood diarrhea is attributed to contaminated water,

inadequatesanitationand poor hygiene Hightemperaturesandthe increasein the number
of wet days per week increase the outbreaks of diarrheal diseasesin Mozambique.
Additionally, floods resut in water pollution by fecal material, in areas of inadequate
sanitation,which increaseshe risk of diarrhealdiseaseqUSAID2018).Accordingto INGC
(2009),in Gazaprovince, after the 2000 floods, the incidenceof diarrheaincreased2-4

times compaed to periodswithout floods. Therefore,the more frequent floods will make
choleraa constant diseasein the country's epidemiologicalprofile and affect more and

more people. High temperaturesand the increasein the number of wet days per week
increasethe outbreaksof diarrhealdiseasesn Mozambique
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Figure3.24: Evolution of cholera in the country (1982015).
Source:MISAU/ Departmentof Epidemiology

Whenanalyzinghe distribution map of choleracasegFigure3.25),it canbe seenthat this
diseasemainly affectsthe central and northern parts of the country. Dueto the extensive
hydrologicalnetwork, these areasregularly suffer from extreme eventssuchasfloods and
floods, which makes the population of these regions more susceptibleto contracting
cholera
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Figure3.25: Distribution of cholera in Mozambique in 2015.
Source:MISAU/Departmentof Epidemiology.

3.12. Infrastructures

Theinfrastructure network at the country levelis one of the main platforms for economic
development. These include the road network, port, airport, hospital, school,
communication platforms, electricity generation and transport, among others.
Infrastructure in generalis essatial for a country to function and for everydaylife. A
particularrelevanceof the infrastructuresectoris the fact that they significantlycontribute
to a country's adaptive capacityin the context of CCimpacts. In situations of extreme
weather events such as cyclones,most attention in Mozambique has been turned to
infrastructure, bearing in mind that these constitute the means by which most rescue
operations will take place. Thus, any interruptions in the infrastructure systems
programmedfor these operationsimply a re-dimensioningof the strategyto rescue,or
providefood, medicalanddrugaidto the affectedcommunities.In order to understandand
minimizethis effect, we highlight some initiatives taken by UN-Habitat and by the USAID
CoastalCites Adaptation Project (CCAP)n collaboration with district governmentsand
municipalities,which carried out actionsto develop house models. resilient to weather
events,andin raisingawarenesandtraining for the needto map critical infrastructure.The
purpose of identifying and mappingthese infrastructuresis to identify, recognizeand, if
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possible,predict their degree of resiliencein the face of expectedextreme events. The
criticality of the infrastructure lies in the fact that part of these are impactedby extreme
eventssuchascyclonesandfloods,and negativelyaffect rescueactivities

3.12.1. Current Situation of Infrastructure in Mozambique
Theimplantation of infrastructurein Mozambiqueis a processthat hasevolvedthroughout
the country's history. Soonafter independencein 1975, the infrastructure that existedat
that time underwent an evolution, which accompaniedthe country's socioeconomic
development.

In line with the NationalDevelopmentStrategy(20152035),the constructionsectorwill be
boosted by the construction of logisticsinfrastructure for large projects in the area of
natural resourcesjnfrastructurein the areaof electricity, water and transport and projects
of constructionof housesfor housing.Recentprojectionsindicatethat due to the impactof
climate change,there will be an increasein the frequency,intensity and magnitude of
disasters,and if there is no investmentin resilience,annuallossescould reach450 million
dollarsby 2040,dueto damageto agriculture,infrastructureand energyproduction.

Next,the main existinginfrastructuresin Mozambique their functionality,andthe role they
haveplayedin the contextof CMare described

3.12.2. Road Network (Roads and Railways)

In Mozambique,the road network is managedby the National RoadAdministration(ANE)
createdby Decreel5/99 of 27 April 1999, asa publicinstitution with legalpersonalityand
administrative and financial autonomy, under the supervision of MOPHRH.In the

structuringof the ANE the road network in Mozambiqueis classifiedinto (i) primary (with

5,971 km; (ii) secondary(with 4,915 km); tertiary (12,603km); and (iv) neighboringwith

(6,567km). In this road network, NationalRoadNo. 1 standsout, which runs longitudinally
alongthe national territory, in the North-South direction, with a length of approximately
2,500km. all cities and district headquartersin the country, in addition to other points of

greatrelevance.

From the perspective of transporting goods, the road network is supported and
complementedby the rail and port system,which is managedby the Portsand Railwaysof
Mozambique(CFM).Therailwayand port systemhasa network of approximately2,983km
of railway line divided by a total of eight lines;three in the south zone,two in the central
zone and three in the north zone. The rail network connectsthe three main ports in
Mozambique(Portof Maputo, Port of Beiraand Port of Nacala)fo terminalslocatedinland.
Thus, the southern area of Mozambique has the RessanoGarcialine, Goba Line, and
LimpopoLine,whichrun from the Port of Maputo to SouthAfrica, Swazilandand Zimbabwe
respectivelyln the centralarea,the railwaynetwork includesthe Machipanddine that links
the port of Beirato Zimbabwe,and the Senaline that departts from Dondoto the city of
Chipatain Zambia.ln the northern zone,the railway network hasthe NacalaCuambalLine,
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which departsfrom the Port of Nacalato the City of Cuambaand two linesthat connect
two cities;the Cuambalichingaand CuambeEntre-LagosLine.

The combination of road and rail network is preferred and practical for the transport of
goods.In the disasterrisk reduction agenda,INGDand partnershave usedtheseroutesto
transport material needed for prevention and mitigation. On the other hand, the GoM
countson thesesameinfrastructuresasa meansof rescuein the eventof a disaster.

Regardingto the impacts of CC,the infrastructure and road sectorshave almost always
suffered considerabledamage. Cyclically,several kilometers of roads are flooded and
removed by rainwater simultaneouslywith the ground. With the increasein river flows,
severalbridgesand bridgeshavebeendamagedyesultingin the interruption of road traffic.
Therailway infrastructure, despite being more resistant to the impactsof bad weather in
relation to the roads, they have also been affected, causinginterruption in the railway
transport.

The2018PESrioritizesthe developmentof socioeconomiénfrastructure,in this particular
case,the rehabilitation of roads (the expectationis to rehabilitate 175km of national and
regionalroads,with 137kmbeing possible,equivalentto 78%;a 95km asphaltingplan of
Nationaland Regionakoads, havingbeen possible havingbeen possible44km, equivalent
to 46%;regardng to the construction,rehabilitation and maintenanceof bridges,the plan
wasto coverl5 of them, havingbeenpossiblel8 bridges,equivalentto 120%for Semestel
of 2018)

3.12.3. Port and Airport Network

Mozambique,as a coastal country, has the privilege of having conditions for maritime
navigationand therefore hasa port network of greatimportancenot only for the country
but also for the southern region of Africa. The biggestports in Mozambique (Port of
Maputo, Port of Beiraand Port of Nacala)in particular, are connectedto the rail network,
which guaranteeghe handlingand transport of heavyloadsto the hinterland countries.In
additionto the rail connectionthe ports are connectedto the road network, whichmakesa
good systemfor handlingand loading cargo. At the sametime, ports representa port of
entry for cargoto the country and the southernregion, taking into accountseverallarge
shipsthat dockthere.

Airports are also a gatewayfor passengersand cargofrom abroad as well as within the
country. The country has an airport network consistingof eleven airports distributed
throughoutthe country, and locatedin the cities of Maputo, Inhambane Vilanculos Beira,
Chimoio, Quelimane, Nampula, Nacala, Tete, Pemba and Lichinga.Of these, Maputo
International Airport, VilanculosAerodromeand BeiraAirport receiveinternational flights.
Like ports, airports are connectedto the road network which, in turn, guaranteesthe
integratedtransportof peopleandgoodsat a hationallevel.

Theport and airport network in Mozambiqueplaysan important role in managingthe risk
to disasterscausedby CC,and are listed as critical infrastructure in the same context.

SecondNationalCommunicationVulnerabilityand AdaptationMeasures Page130



Throughoutthe history of climate eventsin the country, particularlyin situationsof intense
rainsandfloods,airport positionshavebeenactivatedasarrival points for humanitarianaid
to thoseaffected,aswell asin searchandrescueactions,consideringhat someRoadshave
beenlimited for transitability,includingto provideaccesgo placesaffectedby disasters

3.12.4. Telecommunications and Electricity Infrastructures

The backbone of the telecommunicationsand electrical network in Mozambique is
somewhatrobust. Thenetwork was built sincethe 1980s,and followed the transformation
story of the Mozambican telecommunicationscompany, formerly known as Correios
Telégrafose Telefontes(CTT)until 1981, when it becameknown as EmpresaNacionalde
Telecomunica¢cfes$tateowned company,in 1992, becameknown asTelecomunicactede
Mocambique, and in 2019 it merged with Mozambican mobile telephony, renamed
MozambiqueTelecom(Tmcel).Duringthe evolution of the telecommunicationscompany,
severalinfrastructureswere built, with an emphasison fiber optics, part of which crossing
the submarinepart and another on the mainlandthat connectspracticallyall the provinces
of Mozambique,includingthe main cities. In addition to fiber optics, Tmcelcurrently hasa
network of towers across the country and stations with different communication
equipment. There is also a network of other mobile phone companiesand radio and
television stations that use specificequipmentthat is often exposed,or in placesat risk
from CC.

Theelectricitygrid in Mozambiqueis managedoy Electricidadede MocambiqueEDM ,which
operatesthe public serviceof generation,transmissiondistribution and sale of electricity
throughoutthe country.Forthe exerciseof its activities,EDMhasa seriesof infrastructures,
ranging from power generation stations, transmission lines energy transformation
substationsamongother infrastructuresspreadthroughoutthe country.

Communicatiorand electricityinfrastructuresare part of the list of criticalinfrastructuresin
the contextof CC pearingin mind that they are essentiaffor rescueand rescueoperations.
Thecriticality of this type of infrastructurecallsfor the needto redoubleefforts on the part
of the GoMto ensurethat they are increasinglyresilientto bad weather. Overthe last few
years,communicationand electricity infrastructureshave beenaffectedby extremeevents,
especiallycyclones,in which strong winds have cyclicallydestroyed the equipment. As
mentioned above, the destruction of equipment brings lossesnot only becauseof the
damage,but also becausetheir destruction negativelyaffects the operation of essential
activitiesin the contextof rescueand humanitarianassistanceo victims

3.12.5. Education and Health Infrastructures

The EducationSystemin Mozambiquehas a network of infrastructuresdedicatedto the
teaching process.Of these infrastructures,the network of primary, secondaryand pre-
university schoolsspreadacrossthe country standsout. Highereducationinfrastructures
are alsodispersedhroughout the country, but theseare preferablydistributed at the level
of the maincitiesin the countryandat the levelof the district capitals.
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Accordingto the Final Report of the Inventory of Infrastructure, Equipment, Human
Resourcesand Health Service{SARA018),in 2017the countryhad a total of 1 625 public
health units, of which 96% provided primary health care. in the 11 provinces of
Mozambiqueandin 157 districts,beingpresentin practicallyall districtsof the country.

TheGoM'seffort to guaranteethe right to Educationand Healthfor the entire Mozambican
population bringschallengedor the constructionof infrastructureand for the allocationof
HumanResourcesparticularlyin the most remote areasof the country. The challengealso
extendsto the componentof the allocation of health equipment to health facilities and
classroomequipmentin desksand teachingmaterials.Someof the schoolinfrastructureis
still made of precariousmaterial that is very susceptibleto the impact of bad weather.On
the other hand, although it is recommendhble to build these infrastructuresin @ a I ¥ S ¢
locations,there are scenarioghroughoutthe countrywherethis option of choiceis minimal
given the need to provide these services close to the populations. However, the
Government'sffort hasalwaysbeento build infrastructurewith high standards capableof
resisting the impact of bad weather. This effort has led to the use of some school
infrastructureasoptionsfor sheltercentersto temporarilyaccommodatepopulationsliving
in homesthat are vulneralle to the impactsof extremeevents.

As in other sectors,the school and hospital infrastructure sector is very susceptibleto
extremeeventssuchascyclonesheavyrainsandfloods

3.12.6. Housing and other infrastructures

Housing infrastructure in Mozambique is under the responsibility of MOPHRH which
through the Fund for Housing Development(FFH)promotes accessto decent housing,
ensuringsafety, durability, aesthetics,comfort and health. The FFHhasdirected its efforts
particularlytowards the youth and towards State Officialsand Agentsin coordinationwith
the different segmentsof society.As part of its activities,from 2011to 2018,the FFHbuilt
closeto 4,000housesand infrastructuredcloseto 13,000plotsin the different provincesof
the country. Thisnumber of infrastructuresis still far from beingsatisfactoryfor what is the
demandin housingat the countrylevel.

Despite the GovM's effort to have regular and well-planned subdivisions,the growing
pressurefor housingdemand, especiallyin urban areas,constitutesa major challengefor
the issue of land use planning. With population growth, combined with the trend of
migration from rural areasto the city, the demandfor housingsurpassedhe capacityof
municipalitiesto provide sufficient plots for this demand, and to control the quality of
residential infrastructure to be built. Another problem associatedwith the quality of
residentialinfrastructureis the costsfor the constructionof conventionalhouses,whichin
many casesare higherthan the population'sincome. Thus,the main trend verified in the
country was an increasein the use of land for the construction of residencesand other
infrastructure in peri-urban areas.For rural areas, populations prefer to settle in places
closeto district headquartersand administrativeposts,water coursesyroadsandthe coast,
whichalso,in combination,contributesto a weakterritorial ordering.

SecondNationalCommunicationVulnerabilityand AdaptationMeasures Pagel32



Informal settlementsin the large cities of Mozambiquebring environmentalproblemswith
them. Acceleated erosionandfloodingare seenasthe resultof pressureon urbanlanduse,
a fact that contributesto the increaseof factorsto be consideredin the impactscausedby
CC.Thus,overthe lastfew years,more and more areasat risk to floodingand eroson have
emergedin large cities. Theselocations are properly mapped and signpostedto avoid
settingup residencesn theselocations

3.12.7. Impacts of Climate Change on the Infrastructure Sector

The infrastructure sector is one of the most impacted by Climate Change particularly in

extremeeventssuchascyclonesandfloods.In eachrainy seasonthere is alwaysa negative
balancein the different types of infrastructure in Mozambique.Thus,during the period

under review, several infrastructures were destroyed by these events. In 2007, when

TropicalCycloneFaviopassedthrough the CoastalDistrictsof the Provinceof Inhambane,
around 80% of the infrastructure in the District of Vilankulo was damaged,including
residencesand tourist establishments.The destruction causedby this cyclone spreadto

other districts,damagingaround 130,000homesand around 130 schools.In 2008, Tropical
CycloneJokwe affected NampulaProvince,causingthe destruction of 9,316 housesand

damageto around 3,220houses. TropicalCycloneFunsohit the countrywith strongwinds,

affectingmore the provincesof Zambéziawhich had a record of 12 deaths,sevenof which

occurredin the district of Maganjada Costa,where 1,610houseswere destroyedand one

death occurredin the capital city of Quelimane,with the occurrenceof heavyrains that

flooded most of the neighborhoodsdue to deficient drainagesystems.In the city, floods
destroyed4 housesand severalother towns alongthe coastsufferedflooding.In Nicoadala
district, the storm destroyed66 homes

3.13. Waste

Wasteis a challengefor its managementtakinginto accountthe potential negativeimpacts
it can causeto the environment, and its contribution to climate change.However,over
time, these challengeshaveturned into opportunities, takinginto accountsomeinitiatives
that have arisen aimed at reusing, recyclingand transforming waste into other useful
products for society. Managementinitiatives take into account the volume of waste
producedper capita,per day,combinedwith populationdensity. Thus,despitethe fact that

the problem of wastebelongsto everyoneand alsoaffectseveryone,t ismore accentuated
in urban centerswhere the total cumulativeamount of waste is greater. The sustainable
managemenbf wasteremairs a challengein most citiesand towns, and the main causeof

the proliferation of solid waste in these placesis attributed to the insufficiencyof material

and humanresourcesand the weak public participationin its managementand the lack of

knowledgeof its economicvalue

Global data indicate that Mozambique has a per capita waste production rate of 0.5
kg/individualper day.It is alsoestimatedthat the countrygeneratesr,247tons of wasteper
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day (Hoornweg and BhadaTata, 2012). In the classificabn of waste produced in
Mozambique 69%is of organicorigin, 12%is paper,10%plastic,andthe remainderconsists
of other typesof wasteincludingmetalsandglass.

Mozambiquehasa total of 91 officially classifiedurban centers,of which 23 are cities and
68 towns. The country embarkedon the processof autarchization,and currently has 53
Municipalities.Themanagemenbf urbansolidwastehasbeencarriedout by the Municipal
Councilsin the Municipalities, and in the towns the process continues under the
responsibilityof the local, district and/or town structures.

TheGoM, through MITADER;onceivedthe Proposafor an IntegratedWasteManagement
Strategy,which fits into the StrategicPlanfor the EnvironmentSector (20052015), the
EnvironmentalStrategyfor SustainableDevelopmentin Mozambiqueand its pillars are
summarizedasper Next:

1 Strengtheninstitutional capacityregardingto solidurbanwastemanagement;
1 Implementdifferent stagesof urbansolidwastemanagement;

1 Promote the establishmen of partnershipsbetween the public, private and civil
societysectors;

1 Raisethe culture of urbanity;

1 Create mechanismsfor the mobilization of resourcesfor the implementation of
activitiesinherentto wastemanagementnd;

1 Developandimplementan urban solidwastemonitoring and managemengprogram.

This strategy aims to provide guidelinesfor an integrated managementof solid waste in
Mozambique takinginto accounta systematicapproachthat considersthe componentsof
minimizing production, conditionng, collection, transport, treatment and final disposal,
with aviewto protectingpublichealthandthe environment.

Theoperationalplanfor implementingthe strategyis subdividedinto short (2013to 2016),
medium (2017 to 2020) and long term (2021 to 2025) actions. The total cost of

implementing this plan is estimated at around 335 million meticais. Mozambican
environmentallegislationhasthe minimum requirementsneededto allow the country to

make progressin dealingwith environmental,socialand economic problemsarisingfrom

solidwastemanagement.

Amongthe variousinstrumentsin force on the GRSn Mozambique the Decreeno., several
legaland normative instruments,which, together, harmonizethe solutionsthat makeup a
more comprehensive solid waste policy in the country. The most important legal
instrumentsfor solidwastemanagementn forcein the countryare listed below:

1 Law n° 2/97, of February 18, 1997, Law on Local Authorities;

1 Law n° 11/97, of May 31, 1997, Law on Finance and Patrimablogal authorities;

1 Decree n° 8/2003, of 18 February 2003, Regulation on the Management of
Biomedical Waste;
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Decree n° 11/2006, of 15 June 2006, Regulation on Environmesfadtion;
Decree n°® 13/2006, of 15 June 2006, Regulation on Solid Waste Management;

= =4 -4 4

in the Municipality of Maputo;

1 Regulation on Urban Solid Waste Management, Decree n°. 94/29 31 December,
published in Boletim da Republica No. 105, 1st Series, of 11 November 2014;

1 Master Plan for Solid Waste Management for the Municipality of Maputo.

In addition, there is the Solid Waste Master Plan; the Land Use and OccupationLaw;
Cleanng Posture Code,among other provisions.Regardingto the Government's2015 ¢
2019 FiveYearPlan, Priority IV (Developmentof Economicand Sociallnfrastructure)sets
out the Strategic Objective (iv): Build and expand sanitation infrastructure, including
landfills.

As part of the initiatives of the GovM together with Partners,the National Strategyfor
HospitalWaste Managementwas createdthrough the MISAU which naturally contributes
to the managementand mitigation of solid waste in the country. In this Strategy,hospital
waste is classified into 5 major groups, namely: Common waste, Infectious waste,
Perforatingcutting waste, Anatomicalwaste and Chemical/radioactivehazardouswaste.
Therefore, a systematic and integrated managementis recommended, following the
fundamental stages of production, handling and final disposal. Strategy relies on
monitoring, licensingandinspectionby MITADERMISAU2014)

3.13.1. Potential Environmental and Social Impacts of Waste
Mozambique

Thetotal volume of waste producel hasa greatimpact on the environmentand society,
especiallyin urbanareaswherethe amountof waste producedis greaterthan in rural areas.
In evaluatingthe potential environmentalimpactsof waste, their classificationis of great
importance.lt isin the classificatiorof wastewhere specificcarein handlingfor eachtype is
defined, aswell asthe potential impactsrelated to eachtype of waste. Eventually,it is in
the classificationof waste that the foundationsfor the entire chainof reuse,recyclingand
transformationreside,a fact that motivatescomparativestudiesin the matter (Wenet al.,
2014).In a perspective waste can be classifiedaccordingto its origin in municipalwaste,
andindustrialwaste.Fromanotherperspective waste canalsobe classifiedaccordingto its
degreeof dangerinto hazardousvasteandnon-hazardousvaste(Wenet al., 2014)

Analyzinghe situationin Mozambique andtakinginto accountthat most of the wasteis of
organicorigin (Hoornwegand BhadaTata, 2012) it can be inferior that part of these is
easilyre-introducedin the organicmatter cyclein rural areaswithout significantlyaffectthe
environmentin rural areas.In these places,waste material of plant and animal origin can
easilybe usedasfertilizer in agriculturalfields. However,for the urban environment, this
type of waste is accumulatedin the urban environment, and in enormous quantities, it
constitutesa nuisancemainly when the waste startsto degrade.Municipalwasteis mostly
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generatedby humanactivity, and it canbe categorizednto recyclablewaste,compostable
waste,combustiblewaste,hazardousvasteand others(Wenet al.,2014).

In someregionsof the country, where industrial activity is installed,there havebeenmany
negative impacts associatedwith poor waste management.In the range of industries,
mining hasbeenone of the mostimpacted,on the one hand,due to the weaknessesf the
referenceinstrumentsthat guide waste managementand, on the other hand, due to the
fragility of managementtself in somemining companies(Pondja,2017).In Tete Province,
for example,although the activity is carried out taking into accountthe environmental
managementinstruments,complaintspersistfrom the population of the town of Moatize,
who report that the mining activity is emitting dust to the town, affecting most of the
activities.daily rates of populations(Pondja,2013).Another threat, still little visibleto the
local population, is the risk of water pollution (groundand surface)due to the handlingof
chemicalresidues . through heavymetals and solventcomponents,takinginto accountthe
fact that this miningactivity is havingplacein the ZambezBasin(Passe2018;Pondja,2013;
Pondja, 2017). All over the country there is a waste of denim and chemicalssuch as
solvents, with the example of mercury used to separate gold in mining and garimpo
operations (Kiefer et al., 2015; Shandroet al., 2009). Thus, this type of mining has
significantly contributed to the degradation of the environment in terms of soil,
groundwaterand river water, dependingon the handlingand managementsystemfor this
material. Other industries have also generatedconsiderableamounts of waste, however,
their treatment proceduresare not verytransparentor publicized.

Theimpactsof CCtranscendthe areaof the environmentand interfere in the MC areain
different ways. The managementof industrial as well as municipal waste sometimes
involvesburningor incineration,which contributesto the greenhouseeffect. Onthe other
hand, part of the impacts causedby poor waste managementhas been added to those
impactsassociatedwith climate change.It is common,for example,in some solid waste
depositsto seea constantcombustionof solidwaste.

Hazardousvaste those consideredio havea directimpacton health andthe environment,
havea specialtreatment in the Regulatioron the Managementof HazardoudVaste(Decree
no. 83/2014 of 31 December).The Regulation establishesa detailed classificationof
hazardouswaste, and includesbio-medicaland radioactivewaste in the list. Additionally,
the Regulationdefinesthe proceduresto be followed in the handlingof this waste and
foreseesheavyfinesfor infractionscommittedin the managemenprocess

3.13.2. Solid WasteManagement in Mozambique

Data referring to the amount of waste produced in Mozambique are scarce or not
systematized One of the reasonsis the fact that waste managementis autonomousfor
each municipality or town. On the other hand, each municipality or town strives for a
management strategy that meets the local reality. Thus, in a macro way, waste
managemenis basedon the provisionsof Decreeno. 13/2006,0f Junel5, 2006,Regulation
on Solid Waste Management,which establishesstandardsto be followed throughout the
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national territory in handling of solid waste. This decree attributes to MITADERthe
competencefor a set of actionsrelatingto the waste managementrocesswhichincludes
the issuanceand disclosureof mandatorycompliancerules,the envronmental licensingof
facilities or sitesfor the storageand/or disposalof waste,and overseeingthe compliance
with the provisionsof the sameregulation.In additionto MITADERhe Decreemakesroom
for municipalitiesto approvespecificruleson waste managementgstablishtariffs and fees
for waste removal services.The Regulationon Solid Waste Managementas well as other
specificregulationsof the autarchiesprovide for the applicationof fines to those entities
that are involvedin the non-comgiance with the respectivenorms. With this instrument,
MITADERasintervenedin manysituationswhere wastemanagemenis questioned.

Decree 13/2006 of 15 June 2006 is one of the important instruments in the waste
managementprocessin Mozambique. Thus, different waste managementand handling
practicesare implementedby Municipalities,private companiesand even natural persons.
In the scopeof waste managementin Mozambique,MITADERIn partnership with the

Japanesgovernment,establishedn 2017the Maputo Declarationa commitmentassumed
by another 25 African countries. The African CleanCitiesPlatform aimsto build synergies
between Africancitiesin order to promote better waste managementgreater articulation

with centralgovernmentspromote citizenshipand mobilizesocietytowardsthe importance
of cleanlinessaswell ascontribute to achievingthe goalsof the SustainableDevelopment
Goals(2015/30).Thed 9 y @ A Nid & ¥ & ¥Hrojeétwasdesigned of whichthe priorities

are: (i) environmenal education,(ii) effectiveinspection,(iii) constructionof infrastructure
for solidwastemanagementand, (iv) constructionof othersinfrastructure.

Municipalities located in the North and CenterNorth of the country benefit from the
PRODEMProject(Municipal DevelopmentProgram),a project resultingfrom a partnership
between 26 municipalities, the GovM and four international partners, namely the
governmentsof Denmark,Sweden,Switzerlandand Ireland. This project has the general
objective of reducng poverty and improving the well-being of citizens living in the
municipalitiescoveredby the program.

On the other hand, and in practical terms, solid waste managementis implemented
differently in several companies following their Waste Management Plan Some
multinational companiesimplement managementstandardswith international ones, and
clearly mention the managementplan for the various types of solid waste, including
hazardousvaste. Someof these companieshaveincineratorswith a low rate of emissions,
contrary to what hasbeen seenand practicedthroughout the country where incineration
has been carried out directly and without any protection or mechanismsto reduce
emissions

3.14. Social Protection

Accordingto NCCAMShe effectsof climate changehaveunequalconsequencesaffecting
more heavilythe mostvulnerablegroups,namelywomen, children,the elderly, peoplewith

disabilities,displacedpeople and the chronicallyill. Poor people often dependon sectors
that are highly susceptibleto extreme weather (egagriculture)and live in vulnerableareas
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and homes(World Bank,2017).Climatechangewill make poor people poorer and poorer.

Therefore,sectoral climate changeadaptation programsor multi-sectoralinitiatives must

prioritize the poorest,mostvulnerablepeoplein order to increasetheir resilienceto climate

shocks.Women and girls are amongthe groupsmost affected by poverty. In rural areas,
thesearethe main practitionersof agricultureto ensurefood securityfor the familyand are

responsiblefor fetching water and woodfuel for domesticuse. Climatechangewill reduce
agricultural productivity, the availability of water and firewood, which will exacerbate
women'spoverty and vulnerability.In this context, socialprotection measuresfocusingon

the most vulnerable social groups, will reduce the level of poverty and strengthen
adaptationto climatechange

3.15. Biodiversity

Biodiversity representsa vital pillar for the developmentof Mozambique and for the

livelihood of the majority of the population of this country (MITADER2015). The country
has 4 groupsof important natural ecosystemsf{i) terrestrial ecosystems(ii) marine and

coastal ecosystems,(iii) inland water ecosystemsand (iv) coastal ecosystems.These
encompassonsiderablebiologicaldiversityestimatedat over 6,000plant speciesand 4,200
animal species(3,075insects, 726 birds, 214 mammals,171 reptiles and 85 amphibians).
There is still considerableagricultural and livestock production potential and diversity,
which is distributed across 10 agro-ecological zones. In terms of coastal and marine
biodiversity,194 speciesof coral,9 plant speciesof mangrove,13 of marine meadows 5 of

turtles, 18 of marine mammals(sevenspeciesof dolphins,8 of whales,2 of sealsand 1

specief sea)are recorded.dugong),2,626speciesof seafish (800 speciesassociatedwvith

coral reefs, 92 cartilaginousfish) and 1,363 speciesof molluscs.The biodiversityof inland
watersis equallyrecognizednotably LakeNiassaandthe ZambezDelta(MITADER2015).

With a view to contributing to contain the current trend of loss and degradation of

biodiversityin Mozambique,and to ensurethat in resilient and healthy ecosystemsthe

sustainability in the use of its componentsand the benefits generated contribute to

sustainablenational development,the Governmentformulated a Strategyand Action Plan

for the Conservationof BiologicalDiversityin Mozambique2015 ¢ 2035. Thisrecognizes
that one of the main causesof the threat to biodiversity is climate change,due to its

potential to causespeciesextinctions,alter their spatialand temporaldistribution and alter

fundamentalbiogeochemicaand ecologicaprocessesTheStrategyrecognizeghat there is

little knowledgeabout the consequencs of climate changeon biologicaldiversity in the

country. However, it identifies the following: the alteration and/or loss of ecosystems
(mainly vulnerable ones, such as mangroves, corals, marine meadows, mountainous
ecosystemsflooded savannasetc.) and, consequently the well-being of populationsthat

dependon them. goodsandservicegrovidedby ecosystems.

Regardingoastaland marine ecosystemsit is estimatedthat the effectsof climate change
result in the alteration of marine biodiversity by warming the water column and
acidification,leadingto bleachingand coral death (MITADER2018). Currently,coral reefs
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off the coastof Mozambiqueare recoveringfrom the lossesthat occurredin 1988 due to
the bleachingphenomenoninducedby increasesn seatemperature,causedby the EINifio
SouthernOscillation(ENSOphenomenonMICOA2014).

It shouldbe noted that the impactsof climate changeon somecomponentsof biodiversity
have alreadybeen considered.In the sectionon fisheries,the effect of changesn climatic
variableson the quality of marine and coastalhabitats was described.In the sectionon
pasturesand livestock,the effect of drought on natural pastureswas analyzed which are
the sourceof food not only for cattle, but alsofor wild herbivores,which in turn support
wild carnivores.The main adaptive responseof mobile organismsto climate changeand
reduced availability of resourcesand degradationof habitat conditionsis movementto
areaswhereadequateresourcesand conditionsexst.

In the sectionon agriculture,the effect of low agriculturalproductivity causedby drought
on deforestation was discussed,which results in loss of specimens,fragmentation of

ecosystemsand lossof connectivityin the landscapeFragmentatiorblocks the movements
of organismsto accesgesourcesand conditionssuited to their physiologicaheeds,but it

also blocksthe flow of genesbetween sub-populations,reducingtheir genetic vigor and
resilienceto climatechange.n the sectionon forests,in additionto deforestation,potential

changesn speciescompositionin forestsdueto climatechangewere discussed.

Extremeweather eventsaffect the long-term viability of biodiversityconservatiorareas.On
the one hand, low productivity in agriculture and livestock causedby extreme weather
events, contributesto increasedpoverty and vulnerability of the rural population, which
resultsin increasedpressureon speciesand natural habitatsto obtain livelihoods,causing
loss of biodiversity. On the other hand, the sustainableuse of biological resourcesis a
climate changeadaptationstrategy,becausat is a meansof livelihoodfor familiesthat lose
their primary sourcesof livelihood due to extreme weather events. Therefore,the loss of
biodiversitywill exacerbatepoverty.

3.16. Framework of Strategies and Measures for Adaptation and Climate

Risk Reduction

Underthe UNFCC@Jlozambiqueis part of the Groupof LeastDevelopedCountries,and,in
the implementation of Article 4.9 of the Convention,the country formulated its National
Adaptation Programof Action (NAPA),a documentapprovedat the 32nd Sessionof the
Councilof Ministersheld on December4, 2007.NAPApresents,in a clearand simpleway,
the immediate and urgent needs of the country identified during the participatory
assessmenprocessof whichthe implementationwill increasethe nationalcapacityto deal
with climatechange(MICOA2007)

Thefour priority actionsidentified in the NAPAare:

SecondNationalCommunicationVulnerabilityand AdaptationMeasures Page139



(1) Strengthening the early warning systenso that inbrmation reaches affected
communities in good time. This action is budgeted at USD2,700,000.00 and contains
the following activities:

) Mapping and requalification of Administrative Posts and population
agglomerates;

(i) Rehabilitation or installation of SynoptUdometric and hydrological stations;

(i)  Training and capacity building; education and awareness;

(iv)  Improvement of the communication system;

(v)  Creation of a database on the studies;

(vi)  Creation of local natural disaster management committees.

(2) Strengthening the cpacities of agricultural producers to deal with climate change
aiming to develop the capacities of agricultural producers, particularly those in the
family sector, to deal with climate variability and change, with an estimated budget
of USDAH00,000Thisaction contains the following activities:

) Reduction of land degradation due to inappropriate agricultural practices;

(i) Reduction of crop and animal population losses in regions prone to drought,
floods and tropical cyclones;

(i)  Establishment of alternative Bihoods.

(3) Reduction of the impact of climate change on coastal zonaisning to contribute to
the sustainable development of the coastal zone, through the reduction of socio
economic impacts arising from climate change, introducing communased
integrated coastal management systems and raising awareness of State and
community institutions on the vulnerability of the coastal zone. This action is
estimated at USD2,000,830 and includes the following activities:

() Systematization and mapping of knowledge aberdded areas and prone to coastal
erosion, identification of causes and assessment of the semdmomic impact of
the problem;

(I Preparation of the technicacientific framework for combat and/or mitigation
measures and the respective schedule of actsitias well as a preliminary
assessment of the intervention costs;

(lINIdentification of suitable small, medium and large intervention techniques, including
participatory mechanisms in the solution and/or mitigation of erosion problems;

(IV)Transmission of pradal knowledge and demonstration of techniques to
combat/mitigate erosion to affected communities;

(V) Identification of the main gaps in the legal framework and institutional framework
on erosion and proposed scenarios of institutional arrangement adequatteeto
current reality, and recommended amendments and contributions to the current
legislation;

(VI)Identification and testing of an effective methodology for the transmission of
knowledge about erosion and forms of prevention, mitigation and combat and
proceses adopted by the communities.

4) Management of Water Resources in the Scope of Climate Chaageing to
promote the integrated management of hydrographic basins, considering the
phenomenon of climate variabilty and chang&8he action estimated at
USD2,500,00 includes the following activities:

) Minimize human and material damage from flooding in river basins as a result
of the variability of climatic factors;
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(i) Improve hydraulic infrastructure in the regional context;
(i) Improve the information dissemination syste

(iv)  Improve the sharing of water courses between Mozambique and neighboring

countries;
(v)  Protect biodiversity along major hydrographic basins.

After the formulation of the NAPAthe countrybeganthe processof preparingthe SNAthe
first versionof which was availablein 2011.Basedon this versionand other studiescarried
out in the areaof climatechangewith emphasison the studiesby INGD the GovM,through
MICOA.in February2012 the participatory and comprehensiveprocessof formulating the
National Strategy for Adaptation and Mitigation of Climate Changebegan, which was
coordinatedby the Inter-Institutional Groupfor ClimateChanggGIIMC).

One of the pillars of NCCAMSs Adaptation and Climate Risk Reduction,of which the
objectiveis to make Mozambique resilientto the impactsof climate change,reducingas
muchaspossibleclimaterisksfor peopleand goods,restoringand ensuringthe rationaluse
and protection of natural capitaland built up. Thispillar compriseseight strategicareasof
intervention,namely:

1) Climateriskreduction

2) Waterresources

3) Agriculturg pescae Segurancalimentare Nutricdo(SAN)

4) Sociabprotection

5) Health

6) Biodiversity

7) Forests

8) Infrastructureq¢ andthe correspondingecommendedstrategicactions.

As part of the implementaion of NCCAMSwith emphasison the climate adaptation and
riskreductioncomponent,the Governmentdrew up sectoralandlocalinstrumentsaimedat
integratingclimatechangeinto the planningandbudgetingprocessjn particular:

1 The 98 Local Adaptationdns formulated by 2018, of which the aim is to integrate

climate change into the planning and budgeting process at district level;

1 The INAM Strategic Plan 202816 approved by the Council of Ministers in

l

November 2014 which outlines the following prigrilines: (i) capacity building for
weather forecasting services and SAP; (ii) improvement of applied research and
knowledge management; (iii) improved observation, communication and data
management; (iv) improved interaction with users.

The data managemerdnd sharing protocol approved through a joint ministerial
diploma between the Ministry of Transport and Communications and the Ministry of
Public Works, Housing and Water Resources (INAM & DNGRH, 2019);
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T

National Action Plan for the expansion of climagsilient agriculture and
strengthening of the ministerial unit responsible for climaésilient agriculture. This

plan seeks to strengthen agricultural extension services to small farmers as well as
knowledge management and sharing and strengthening inrdination with
research and extension services;

Integration of climate change into social protection, through the National Program
for Productive Social Action, through which families living in vulnerable districts

benefit from public works activities thatcrease their climate resilience;
1 The Health Sector Strategic Plan 22D4.9.

In 2015, the Governmentsubmitted its Nationally Determined Intentional Contribution
(INDC)of Mozambique 2020 ¢ 2030 to the Convention,which becamethe Nationally
Determined Contribution (NDC)of Mozambique2020 ¢ 2030 with the ratification of the
Paris Agreementby the Assemblyof the Republic,through the Resolution23/2017 of
December29,2017. TheMozambiqueNDC2020¢ 2030includesthe climaterisk reduction
andadaptation component.

In responseto decision1/COP21, the country formulated its NDCcoveringa period of 5
(five)years(NDCMozambique2020¢ 2025)andthe respectiveOperationalPlanof the NDC
Mozambique 2025 and the NDC PartnershipPlan 2018 ¢ 2021, documenst that were
approvedat the 39th sessionof the Councilof Ministersheld on Decemberll, 2018. This
versionof the NDCwas later revised,in 2021,and the MozambiquelUNDGwas produced,
which was launchedon the sidelinesof the COP26, in Glasgow,chaired by the Prime
Minister.

The adaptation componentincludesa portfolio of adaptation actions,measuresprojects
and policiesin the following sectors/areasEarlyWarningSystem Agricultureand Fisheries,
Water Resourcesind Sanitation Health,Biodiversty, Forests SocialSecurity Infrastructure,
Areas Urban Areas, Settlements and Tourist and Coastal Areas and Communication,
Education, Training and Awareness. This component is budgeted at around 75%,
correspondingo USD6,671,514,850.

It should be noted that the country hasjust validated,in a national seminar,its National
AdaptationPlan,whichaimsto:

1 Create an enabling environment to facilitate the integration of adaptation into

planning and budgeting at national, provincial and district levels;

1 Improve the capacity to manage and share data and information, access technology

and finance adaptation; and

1 Implement adaptation actions for greater resilience of the most vulnerable at district

level.

Thus,Table3.16 presentsthe adaptationand climate risk reduction measurescontainedin
in the LTUNDCof Mozambique2020 ¢ 2025. SubsequentlyTable3.17 showsActionsand
measures at NCCAMSand corresponding commitments assumed in the 1NDC of
Mozambique2020¢ 2025.
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Table3. 17: Adaptation and climate risk reduction measures contained in the INDC of Mozambique 2020

2025

Theme/Sector/Region

Focus

Objective 1: Createan enablingenvironmentto facilitate the integration of adaptation

into planningand budgeting

Pillarl1: Institutional framework

1. Strengtheningof Coordination,
institutional  framework and
updating of policy documents
related to the Implementation of
the NAP

Strengtheningof climateaction coordination:National
Directorate of Climate Change, Ministry of Economy
and Finance, provincial and district governments
integrated plan and budget. Integration of the NAPIn
the next PQGandsectoralplanninginstruments

Objective2: Improve knowledgeand capacityfor managementand sharingof data and
information, accesgo technologyandfinancingfor adaptation

Pillar2: Knowledgetechnologyandfinance

2. Strengthening of the early
warningsystem

Systematic information collection and reaktime

informationfor systempower

3. Education, public awareness
(communicationandresearch

Center for knowledge management and research
public awareness, technology development and
innovation

4. Climatefinance

Capacity building in project design, climate fund
management

Objective3: Implementadaptaton actionsto increaseresilienceof the mostvulnerable

Pillar3: Resiliencdor the mostvulnerable

5. Vulnerable people's adaptive
capacity increased - gender
mainstreaming in policies and
actions

Reinforcementof basic social protection measures
with regardto climate changesothat it contributesto
the resilienceof vulnerablepopulations
Strengtheningthe capacity and guidance of the
Productive Social Action Program to increase the
resilienceof vulnerablegroups

6. Integrated Local Governance
Plans

Implementationof LocalAdaptationPlans
Territorlialmanagement|ocaladaptationcommittees

7. resilient development
mechanismdor urban areasand
other settlements

Implementation of: Climate Change Resilient
UrbanizationPlan, (ii) city resilienceaction planning
tool-CityRAP (iii) Stormwater drainage, wastewater
treatment, wastemanagement
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8. Resilientagriculture

Productivity (alternatives to shifting agriculture,
conservationagriculture, agroforestry systems),post
harvestlossreduction (storage and processingyalue
chains) pestsanddiseases

9.Foodandnutrition security

Avalilability, access,food preference and nutritional
value

10. ResilientPubliclnfrastructures

Roadsand BridgesHealthCenters Schools

11. Waterresourcesnanagemen

Strengthenthe capacityto capture,store and channel
water for humanconsumptionanimals,irrigation, etc.
Water savingandreuse,irrigation systems

12. Improvement access to
renewableenergy

Reductionand efficiencyof biomassenergy,accesgo
eledricity and natural gasother alternativesincluding
mini hydro, wind, solar (thermal and photovoltaic)
plants

13. Reducing vulnerability of
people to disease transmission
vectors associatedwith climate
change

Water, environmentalsanitation, and hygiene urban
waste management (domestic, hospital and
industrial).

14.Oceansand CoastalAreas

Promotion of tourism development, coastal erosion,
sea level rise, saline intrusion, mangroves,fisheries
(includesaquaculture- storageand processingyalue
chans)

Increasedishingresilience

Tourist areas and coastal areas with resilient
infrastructure and green and sustainable coastal
development

15. Strengtheningthe capacityto
prepare and respond to climate
risksanddisasters
Strengthening the capacity to
prepare and respond to climate
risksanddisasters

Risk reduction, disaster response, rescue/rescue
operationsand post-disasterresponse

16. More resilientforests

MFS including processingof timber forest products
andNTFPBiodiversityconservatiorareas,ecotourism
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Table3. 18: Actions and measures by ENAMMC and corresponding commitments assumed in the PNDC of Mozambiqqe2@R20

Action

Mesureat ENAMMC

Actionat 1TUNDC

NAP

Strengthen of
the Ealy
Warning
System
46.1.1.1

Providededicatedand appropriate meteorologica
information to each wuser (including the
development of the fire warning) in a timely
manner, identifying the most effective ways to
reach various target audiences with the most
appropriate instruments and tools including local
languages.

Provide dedicated and appropriate meteorologica
information to each user (includingthe developmentof
the fire warning)in a timely manner,identifyingthe most
effective waysto reachvarioustarget audienceswith the
most appropriate instruments and tools including local
languages

Scaleup the warning system,reachingthe district
(through sectoral institutions in improving the
specific early warning system, particularly for
agriculture,water and health).

Scaleup the early warning system, reachingthe district
(through sectoral institutions in improving the specific
early warning system, particularly for agriculture, water
andhealth).

Articulate in a timely manner for all information
transmissiorto keyusersandlocalcommunities.

Articulate in a timely manner for all information
transmissiorto keyusersandlocalcommunities.

Establishmentof standards for the development and
coordinationof early warningsystemsfor multiple events
(developmentand approval of an effective coordination
mechanisnbetweenkey SAPactors)
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Strengthening the role of INAM in coordinating the
collectionand monitoring of climate data (standardization]
of the method for collecting hydro-meteorologcal data
under the supervision of various
institutions/organizations, increase in the number of
hydro-meteorological stations in the most vulnerable
places)

Reinforcement of the climate and meteorologica
information system allowing for the prediction of the
occurrence of drought (operationalization of tools to
monitor the drought and issue of warnings about the
imminenceof drought).

Theframeworkfor the NationalHealthObservatoryof the
INS for climatesensitive diseases (Malaria, Dengue
Chkungunyacholeraand diarrhea)was prepared (WHO).
The pilot for the integration of climate and
epidemiologicalinformation and the developmentof an
early warning system is underway in 4 provinces
(NampulaSofalanhambaneand Maputo).

Improve preparedness for imminent climatic
disasters, including operations to remove and
protect people and goods from risk areas and
provisionof meansandequipment

Improved preparednessfor imminent climatic disasters
(Strengthening the capacity of provincial and district
bodies in disaster preparedness,including means of
response) 4.6.1.1.2.1
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Strengthening
the Capacityto
Preparefor and

Respond to
Climate Riskg
46.1.1.2

Strengthen the role of INGD in coordinating
operations, evacuation,relief, reconstriction and
supportfor victimsof climatedisasters

Strengtheninghe role of the INGDin the coordinationof
response and recovery operations to climatic disasterg
(Expansiorof the coverageof Early Warning Systemsof
climaticphenomenafor communitiesat greatestrisk

Strengthenthe coordinatingrole of INGDand its
partnersin reducingvulnerabilityto droughtin arid
andsemtarid zones

Strengtheningthe coordinating role of INGD and its
partnersin reducingvulnerability to drought in arid and
semtarid areas(ensuringa reliableflow of information on
the imminence of drought and disseminationof timely
responsemeasureso communities); 4.6.1.1.2.3.

Reinforce the role of Multiple Use Resource
Centers(CERUM])n supportinglocal communiies
in increasinghe efficiencyof managementinduse
of natural resources, as well as in mapping
vulnerableareas

Strengtheningthe role of the CLGRDN reducingclimate
risk at the local level (Developmentof the terms of
reference of the CLGRC,ncludng actions for their
sustainability; Strengthening their capacity and
involvement in the flow of alert information and
community awarenesson climate change matters and
disastersjPromotingthe exchangeof experiencebetween
local communities on local knowledge of managing
extremeevents.

Ensure the establishmentand training of Local
DisasteRiskManagementCommittees

Ensurethe establishmentand training of Local Disaster
RiskManagementCommittees.

SecondNationalCommunicationVulnerabilityand AdaptationMeasures

Pagel47




Ensuring an effective top-to-bottom communi@ation
systemand vice versa,adoption of a unified sustainable
disasterrecovery plan and operationalizationof tools to
assesshe levelof resilienceat the locallevel)

Improvement of the system for disseminating early
warningsat the locallevel (Strengtheninghe capacityand
involvement of the media and media, including
community radios, in the dissemination of warning
information and communityawarenesson climate change
mattersandriskmanagemenbf disasters)

Strengtheninghe role of LocalClimateRiskManagement
Committees(CLGRDin reducingclimate risk at the local
level (Developmentof the terms of reference of the
CLGRD,including sustainability actions; Strengthening
their capacity and involvement in the flow of alert
information and sensitizationof communitieson issuesof
climate changeand disasters;Promotion of the exchange
of experience between local communities on local
knowledgeof managingextremeevents,includingactions
takento minimizetheir effects)

Strengthen shared water resourcesmanagement
capacity

Establishmenbf an Optimal Water Resourcedonitoring
Network
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Increase water

Create capacity to regulate and accommodate

resources flood peaks (dams/dykes) and/or diversion
management | (assessingthe sustainability of water transfer
capacity betweenriver basins)
Improve knowledgeabout the quality and quantity | mproved knowledge about the quality and quantity of
of groundwaterresources water resourcest.6.1.2.1.3
Exploration/Developmenbf deep aquifersasalternatives
for water supplyin drought-affectedareas
Applypracticesthat allowfor aquiferrecharge
Improve rural and urban rainwater drainage and
sanitationsystems
Increaseaccess

and capacityto
capture, store,
treat and
distribute
water

Increasestorage capacity per capita at all levels
(domestic,community, urban, national) to ensure
water supply to the population and economic
sectors

Increasean storagecapacityat all levels4.6.1.2.1.3

Promotion of Security Plans and Institutional Capacity
Buildingof the mainactors

Conserveaainwater in excavatedand underground
reservoirsmainlyin the Southzone

Conservatiorof rainwater in excavatedand underground
reservoirsmainlyin the south (improvementof rainwater
collection, conservation and management through
capacity building and promotion of appropriate
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technologies®.6.1.2.4

Exploretechnologiesto improve water availability
(eg,desalination)

Construction of multi-purpose water supply systems
induding desalinationfor arid and semtarid zonesusing
cleanenergysources

Build agrohydraulic infrastructure on the main
surfacecoursesand small, easyto-maintain dams
for irrigationandanimaldrinkingpurposes

Development of small water
infrastructure

impoundment/storage

Ensurethe non-contaminationof water in caseof
scarcity or flood to prevent the spread of
waterborneepidemics

Promote low water consumption systems and
reduce existing waste in the urban water
distribution network.

PACAI ¢ CommunityAdaptationActionPlans

PACAII - CommunityAdaptationActionPlans

Promoting
more resilient
rural sanitation
solutions for
floods

Development of more appropriate infrastructure
construction technologiesfor rural sanitation from the
point of view of environmental protection and
preservation

Diversify and introduce crops that are more
resistantto variationin climaticparameters

Increasing the
resilience  of
agriculture and

Improveagriculturalproductionand productivity
throughthe availabilityof technologiesandinputs
suitablefor MC.

Availabilityof technologiesand inputs suitablefor climate
change
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livestock
46.1.3.1

Disseminationof improved technologiesfor agricultural
production, agroforestry systems, natural resource
management, conservation agriculture, irrigation,
vaccination, artificial insemination, reduction of post
harvest lossesand processingof products of plant and
animalorigin,andfood andnutrition education

Expansionof the electricity grid and improvement of
energy quality to make agrarian enterprisesviable and
encourageinvestment in the six Argarian development
corridors

Encouragingthe production and conservationof seeds
Implementationof the Action Planfor the Praduction and
Conservationof Seedsand Promotion of Low CostGrain
and SeedStorageSystemsgcontainedin the Technologica
ActionPlanfor Adaptationfor Agriculture

Combatand control of pestsand diseasesn crops
andstorage

Strengthen agro-ecological zoning and land use
planning

Developprogramsand national action plan for soil
conservation and nutrition (conservation
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agriculture)

Improve animal nutrition through pasture
managementndforageproductiontechniques

Improved epidemiologicalsurveillanceand control
of animaldiseases

improve and expand technical assistance to
producersin termsof interventionquality.

Aumento da| Promote aquaculture as an alternative means of
resiliéncia da|reducing the amount of fish and increasing
pesca4.6.1.3.2 | demand

Regeneratemangrovesand implement measureg Regeneration of mangroves and implementation of
to protect algaeand seagrassgoralsand other fish | protection for algaeand seagrases,coralsand other fish
breedingandfeedingareas breedingandfeedingareas

improve the quality of information and capacityof
smaltscalefisheries

Reinforcethe control and managementmeasures
of fishing activity, guaranteeingaccessto clean
technologiesn order to guaranteethe renewaland
maintenanceof stocks

Developmentof tools for the integration of adaptationin
the planningandbudgetingprocessn fisheriesg new
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Ensuring
adequatelevels
of food security
andnutrition

Improve the mechanismsthat facilitate the flow,
transportand marketingof food products

Improve the availability, accessand utilization of
food.

Create communitybased food processing and
preservationindustries

Promote agro-processingor the good use of food
products

Establishnutrition educationprogramsand surplus
managemeninechanisms

investigate and promote the use of nutritious
species in the various foods consumed by
communities.

Development
of low carbon
agricultural
practices
4.6.2.3.1

Encouragingonservatioragriculture

Promoting  conservation  agriculture/climatesmart
agriculture for fodder and food production 4.6.2.3.1.1
Implementation of the ConservationAgriculture Action
Plan and the Rainwater Harvestingand Conservatior
Action Plan (Adaptation TechnologicalAction Plan for
Agriculture)

Promote agricultural practices that reduce GHG
emissiongparticularlyin the sugarcandarvest)

Promotion of the use of integrated agroforestrysystems
for the recoveryof areasdegradedby shifting agriculture
4.6.2.3.1.2
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Preventionof uncontrolled fires associatedwith shifting
agriculture

Usehighly energyefficient water pumpingsystems
for cropirrigation.

Promotion of the use of renewable energies for
irrigation/water pumpingsystems4.6.2.3.1.3

Recover methane from agricultural activities in
intensive farming systems (in particular in rice
fields)

Promoting the use of methane from rice cultivation
systemsfor energy production/ improved low emission
rice productionsygsems4.6.2.3.1.2

Promote the collection of and biodigestion of
animaland plant wastefor the use of methanefor
energygeneration

Increase
adaptive
capacity
vulnerable
people

the

of

Develop and apply innovative approaches to
communitybasedadapation.

Development and application of approaches to
communitybased adaptation through Local Adaptation
Plans4.6.1.4.1.

Strengthenexistingsocial protection systemswith
regard to CC so that they contribute to the
resilienceof vulnerablepopulatiors.

Reinforcementof basic social protection measureswith
regard to climate changeso that it contributes to the
resilienceof vulnerablepopulations4.6.1.4.1.2

Strengthen the capacity, guidance and focus of
productive basic social protection programs to
increasethe resilienceof vulnerablegroups

Strengthening the capacity to guide and focus the
productivesocialactionprogramto increasethe resilience
of vulnerablegroups4.6.1.4.1.3

strengthenlinks between socialprotection systems
and natural disaster responsesystems,including

Strengtheningthe links between the social protection
system and the natural disaster response system,
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linkageswith earlywarningsystems

including articulation with early warning systems
46.1.4.1.4

Reduang
people's
vulnerability to
disease
transmission
vectors
associatedwith
CC

Strengthenthe capacityto preventand control the
spread of vector diseasesthrough the correct
mappingof their distribution and spatialmobility.

Strengtheningthe capacityto prevent and control the
spreadof vector diseaseghrough the correct mappingof
their distribution and spatialmobility 4.6.1.5.1.1

Promote and use clean technologiesand create
recreational spacesand forest areas and buffer
zonesin cities

Promoe and use clean technologies and create
recreationalspacesand forest areasand buffer zonesin
cities

Conduct a baseline study on diseasesthat are
favoredby climatechange

Conductinga baselinestudy on diseaseghat are favored
by climatechange4.6.1.5.1.3

Establisha surveillancesystemand specificcontrol
measureon diseasegavoredby climatechange

Establishmenof a surveillancesystemand specificcontrol
measures on diseases favored by climate change
46.1.5.14

Developmentof the Health Sector Adaptation Plan to
Climate Changeand completionis scheduledfor the end
of November2021. The preparationof the Health NAPis
based on the results and recommendation of the
vulnerabilityassessmenand adaptationto climatechange
of the health sectorin Mozambiquecarried out in 2019.
The Planis being preparedin collaborationwith MISAU

SecondNationalCommunicationVulnerabilityand AdaptationMeasures

Pagel55




INS,and EduardoMondlane Universitywith technicaland
financial support from WHO through funds from the
Governmentf Flanders.

Planning and
management
of biodiversity
and coastal
ecosystems
4.6.2.3.3

Rehabilitationof deforested areas for pasture creation,
agricultural practice, exploitation of forest resources
4.6.2.3.3.1

Planning and
management
of biodiversity
and coastal
ecosystems
4.6.2.3.3

Develop actions and programs for
conservatiorto climatechange

adaptive

Application of managementpracticesthat increasethe
adaptive capacity of ecosystems- 4.6.1.6.1.5;(linked to
national biodiversitystrategy,target 10: By 2035, placeat
least 20% of ecosystemscritically affected by climate
changeunderadaptiveecosystemmanagement)

the
of

Ensuring
protection
biodiversity

Identify and implement adaptation actions that
guaranteethe protection of endangeredflora and
faunaspecies

Establish transboundary conservation areas to
maintain ecosystemfunctions and allow wildlife
migrations

Establishmentof transboundary conservation areas to
maintain ecosystem functions and allow wildlife
migrations-4.6.1.6.1.3

Apply management practices that increase the
adaptive capacity of ecosystems,maximizingthe
useof habitatsand conservatiorof biodiversity
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Reclassifjandresizeconservatiorareas,identifying
areasat risk of biodiversityloss.

Reclassificationand resizing of conservation areas,
identifyingareasat risk of lossof biodiversity

Identificationand replicationof lessonsand best practices
for mitigation and adaptation(Target10.3 of the National
BiodiversityStrategy)

Promotingthe surveyof knowledgeon the contribution of
biodiversityto the increasein carbonstock,with a viewto
mitigatingand adaptingto climate change(basedon Goal
15 of the NationalBiodiversityStrategy)

Promote
mechanisms
for planting
trees and
establishing
forestsfor local
use

Developprogramsfor planting trees with multiple
usesand economicvaluein orderto respondto the
needsof productsfor localcommunities,seekingto
valuelocalinitiatives,combatingdeforestationand
preventingfiresandtheir spread.

Explore agrosilvo-pastoral systems, allowing
diversificationof livelihoodsandincomes

Establishmentand increasein the adoption of integrated
agroforestrysystemgagrosilvo-pastoral);useof multiple-
useforest speciesshade/nitrogenfixation/forage(REDD+
MozBIO, FIP, Sustenta, Payment for carbon credits in
Zambézia}; new.

Promote community management programs for
forestresources.

SecondNationalCommunicationVulnerabilityand AdaptationMeasures

Pagel57




Rehabilitation of degraded ecosystemsand pastures
throughlandscapeehabilitation (REDD+ylozFIPX, new.

Develop
resilience
mechanismsof
urban areas
and other
settlements

Developand update climateresponsiveterritorial
planningand ordering instrumentsand strengthen
their implementation

Development and updating of climateresponsive
territorial planning and ordering instruments and
reinforcementof their implementation4.6.1.8.1.1

Map vulnerableor at risk infrastructure,depending
on the type of weather phenomenon (floods,
cyclonessealevelrise).

Mappingof vulnerableor at risk infrastructure, depending
on the type of weather phenomenon(floods, cyclones
sealevelrise)4.6.1.8.1.2

Mapping of regionsprone to soil erosion and landslides
4.6.1.8.1.7

Recast building codes for transport,
telecommunicationsenergydistribution, buildings,
hydraulicand wastewatertreatment infrastructure
to makethem climate-resilient

Recasting of building codes for transport,
telecommunications, energy distribution, buildings,
hydraulic and wastewater treatment infrastructures in
orderto makethem climateresilient4.6.1.8.1.3

Ensuringhat investments particularlypublicones,
in riskareasare climate-proof.

Ensuringthat investments particularly public ones,in risk
areas,areclimateproof4.6.1.8.1.4

Development of projects for the construction of water
supplyinfrastructurestaking into accountthe occurrence
of the mainnaturalphenomena4.6.1.8.1.8

Adoption of measureghat are resilientto natural hazards
during the implementationof water supplyinfrastructure
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(capture, storage transportanddistribution)4.6.1.8.1.9

Promote the design and implementation of
potential insurance mechanismsagainst climate
risksin the built heritage

Promotion of the designand implementationof potential
insurancemechanismsaganst climate risks in the built
heritage4.6.1.8.1.5

Preparation of projects for the construction of water
supplyinfrastructurestaking into accountthe occurrence
of the mainnaturalphenomena4.6.1.8.1.8

Adapt the
development

Assessthe main climate risks on resourcesand
areasof tourist interest

Assessmenbf the main climatic risks on resourcesand
areasof tourist interest4.6.1.8.2.1

of tourist areas
and coastal
areasto reduce
the impacts of
CC

Adviseoperatorson appropriatebuilding codes

Advice to operators on appropriate building codes
4.6.1.8.2.2

Promote good practices among operators and
tourists, through public-private partnershipsaimed
at the resilienceof the sectorandthe conservation
of ecosystems

Promotion of good practices among operators and
tourists, through public-private partnershipsaimedat the
sector'sresilienceandecosystentonservation4.6.1.8.2.3

Develop coastal conservation and coastal

protection practices

Development of coastal conservation and protection
practices4.6.1.8.2.4

Promote the adoption of climate insurance for
tourismactivitiesandinfrastructure.

Promotingthe adoption of climate insurancefor tourism
activitiesandinfrastructure4.6.1.8.2.

Implementation of the Techndogical Action Plan and
Projectldeasfor CoastaZoneand Infrastructure
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Identify gapsand need to adjustlegalinstruments
to incorporateCCissues

Provide the sectors with instruments (strategies,
policies,regulationsand standards}that ensurethe
Adjust the | integration of the ability to monitor, detect and
respondin a timely and effective mannerto the

current legal
challengeof CC

framework in

line With | Strengthen the institutional framework at the
ENAMMC grassroots(district) level with a view to greater
interactionwith communities

Promote the integration of MCs in local
committees, encouragingthe convergenceof the
variousexistingthemes

Finalize the proces of updating the CONDE
statutesto integrate other actors

Adjust the| Enable the CTFCONDESto respond to the

current intersectoralcoordinationrequirementsof the MCs
institutional through the establishmentand operation of the
framework in|MC Coordination Unit (UMC) in the CONDE
line with | Secretariat

ENAMMC

Institutionalization of the GIIMC,the CGCMCand the
Climate ChangeNetwork and their strengtheningwith a
viewto their sustainability

Createthe statutesof the GIIMCmakingit a formal
entity
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Strengthen, train and empower institutions for
monitoring and supervisingawsandregulations

Proactivelyinteract with institutions of the State,
Government, Civil Society, CommunityBased
OrganizationsAcademiathe Media

Holdingof the NationalClimateChangeConferencegvery
2years

Develop capacity for designing, analyzing and
monitoring policies by defining the National MRV
Systemfor MCs

Develop
researchon MC

Acceleratethe processof creating a Knowledge
Management Center - production, management
anddisseminatiorof informationon CC

Create multisectoral research teams ¢ Climate
ChangeNetwork

Institutionalization of the GIIMC,the CGCMCand the
Climate ChangeNetwork and their strengtheningwith a
viewto their sustainability

Designthe NationalMRVSystemin order to colled
monitoring data on the effects of CC,including
parametersrelatedto monitoringthe impactsof CC
and the effects of adaptation measures,activity
dataand GHGemissionfactors

Updating climate scenarios and downscaling
(regionalization of results) to cover the Mozambican
territory

Developmentof at least 2 national emissionfactors so
that it is possibleto realizethe use of TIER2 in priority
sectors(egenergyandwaste)

Usestudy resultsto designpoliciesfor the livesof

populations

Promdion of studies and researchon climate change
aimed at reducing climate risk and low carbon
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developmentpotential

Establisha peerreviewsystemfor CMresearch

Create exchanges between the Government
academia,the private sector, and civil socety to
generateandshareknowledge

Adaptand enhanceresearchinstitutions (academig
and others)in matters related to the environment
in the currentcontextrelatedto MC

Promoteregionalandinternationalexchange

Fortalecer as
instituicbes que
recolhem
dados gue| Distribute responsibilitiesto the ad-hoc group and
alimentam os| disseminatiornof reports (accordingto the National
inventarios de| System)

GEE e as
Comunicacgdes
Nacionais

Expandthe network, ensureits maintenanceand
define standardsfor meteorological,hydrological
hydrometricand agrometeorologicastations
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Create an integrated climate information
managementsystem between INAM, DNA, IIAM
and INAHINA

Reinforce the standardization mechanism of
equipmentanddatabase

Strengthen institutions for the systematic
collection and processingof relevant data for
inventoriesand NationalCommunications

Updating climate scenarios and downscaling
(regionalization of results) to cover the Mozambican
territory

Dewlop and

improve the

level of
knowledge and
intervention

capacityon CM

Update the training needs assessmentind adjust
andimplementthe respectiveplan

Formulation and implementation of a technical
institutional capacitybuildingplan for the implementaion
of the NDCwithin the scope of the CapacityBuilding
Initiative of the ParisAgreement(CBIT¢ CapacityBuilding
Initiative for Transparence)

Strengthen the Designated National Authority
(AND)for CDMProjectsand Programand enableit
to identify opportunitiesin all sectorsto improve
the country's negotiating capacity on climate
change

Developand integrate CCcontent into formal and
informal educationprograms
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Integration of subjects and development of climate
changesyllabusat the institute for trainingtechnicalstaff

Raise awareness of the general public and|Implementation of the communication and awareness
disseminate information on CC, including the | planfor climatechangeadaptationandmitigation
dissemination of BENAMMC, policies and
internationalagreementson the subject

Createintegrated planningand budgetingcapacity|
(PESOE, PESOD, PES), including aspects of
adaptationand mitigationto CC

Createcapacityin FUNABto guide the designand
elaborationof projectsand/or programsfor access
to international funds (eg: GEF ,Adaptation Fund,
FCPF Least Developed Countries Funds ¢ LDCF
SpecialFundof MC ¢ SCF, GreenClimateFundg
GCF Fast Start, Climate Investment Fund, among
others)

Strengthen FUNAB'sfinancial management and
auditing capacity, in its capacity as Coordination
Agencyfor the Financingof CQprojects

Build capacity at UMC for the integrated
management and monitoring of ENAMMC, its
projects and/or CC adaptation and mitigation
programs, including reporting on implemented
projectsand programs.
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Developmentand maintenanceof the NDCtransparency
portal

Promote the
transfer and

adoption  of

clean and
resilient
technologiesto
CC

Develop and implement the technology needs
assessmenandthe respectiveplan

Usethe CDMand similar instruments as catalysts
for the promotion of technologytransfer for the
mitigation of CM, supplying technological needs
andlimitations.
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4. Chapter 4. Mitigation Options

4.1. Introduction

As part of the Convention, Mozambique assumed the commitment to formulate,
implement, publish and regularly update national and, where possible,regional prograns
containingmeasuresto mitigate climate change,taking into accountemissionsby sources
andremovalsby sinksof all GHGsot controlledby the Montreal Protocol.

The country is alsocommitted to promote and cooperatein the development,application
and dissemination,including the transfer of technologies,practicesand processesthat
control, prevent and reduce GHGemissionsin all relevant sectors, comprising energy,
transport, industry, agriculture, forests and waste, as well as promoting sustainable
managementand cooperatingin the conservationand enhancementof GHGsinks and
reservoirsnot controlledby the Montreal Protocol.

In responseto the commitments, Mozambiquehas integrated in its policies, strategies,
plans and developmentprograms,measires that, when implemented, contribute to the
mitigation of national emissionsand/or promote low carbondevelopmentin the context of
sustainabledevelopment.

After the formulation of the first version of the SCN,which included the mitigation
component, the NCCAMSwas formulated, consideringthe pillar of mitigation and
developmentof low emissions,of which the objectiveis to identify and implement GHG
emissionreduction opportunities contributing to sustainableuse of natural resourcesand
accessto financialand technologicalresourcesat affordable prices and the reduction of
pollution and environmentaldegradation promotinglow carbondevelopment.

Aspart of the KyotoProtocoland consideringhe CleanDevelopmentMechanism(CDM)an
opportunity to attract projectsthat promote technologytransfer, the country preparedfor
this purpose, and designated the sector of environment as the national authority
responsibleor approvingprojectsof the CDMand designedhe correspondingriteriato be
used. According to the UNFCCCSecretariat database, there are 14 prior CDM
communicationsn Mozambique(Annex8.1).

In addition, the CDM Secretariatdatabaseholds 9 Activity Programs(PoAs)registeredin
Mozambique(Annex8.2), with 135 programactivities(CPAYegisteredin these9 PoA,with
an expectedannualemissionreduction of around 740 thousandtCQeq, correspondingto
the reductionperiod from 2014to 2030an expectationof reduction of more than 3 million
tCQeq). The databasehas 10 projects and regidered PoAs,which have issued around
850,000CERgo0 date and with the potential to issuemore than 5 million CERsannually
(Annex8.3).
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Consideringhe set of CDMplus projectsregisteredin the voluntary market (VCSand Gold
Standardthe numberof projectsregisteredin Mozambiquewill be around50.

By strengtheningdevelopingcountries' mitigation actionsthrough Nationally Appropriate
Mitigation Actions (NAMAs)and the non-market based mitigation approach¢ Reducing
EmissionsResultingfrom Deforestaton and Forest Degradation¢ REDD+the country
explored opportunities for CDM, havingidentified the agriculture,transport, forestry and

waste sectorswith potential for NAMAs.However,the NAMAIn the Wastesectoris at the

advancedstageof formulation; while the NAMAof the transport sectoris in the processof

beingtransformedinto a projectand competingfor availableclimatefinance.Theremaining
two NAMASs(agricultureandforests¢ productionand sustainableuseof charcoalare part of

the actions of the Mozambique NDC that seek support for their formulation and

implementation).

The Governmentapproved, on 2 November 2016, the National Strategy for Reducing
Emissiongrom Deforestationand ForestDegradation Conservatiorof Forestsand Increase
of CarbonReserves hroughForests(REDD+2016-2030 in which the country set the goal

of reducing emissions from deforestation and forest degradation, improving the

conservationof forest ecosystemsand increasingforest carbonreservesthus avoidingthe

emissionof 170MtCQ/year by 2030.

With the negotiationsof the ParisAgreementthe country formulated and submittedto the
Conventionits Intentional Nationally Determined Contribution, coveringthe period from
2020 ¢ 2030. This document was updated in 2018 and the Nationally Determined
Contribution of Mozambique2020 ¢ 2025 was formulated, whichin 2021a 21 I Yo A lj dzS Q&
FirstUpdatedNationallyDeterminedContribution2020¢ 2025wasreviewedand produced.

The mitigation componentof the MozambiquelUNDC2020 ¢ 2025 representsthe effort

that the country will makein order to participatein the realizationof the purposesof the

ParisAgreement.Thus,with the implementationof this contribution, Mozambiqueexpects
to reduce around 40 million tCQeq in the period between 2020 and 2025. The emission
reductionsproposedin Mozambique'smitigation contribution would representa mitigation
effort of around 1.2 tCQeq per capitauntil 2025,a very relevantnumberwhen comparing
the total GHGemissionsper capitain Mozambique,which were respectively0.6 tCQeq in

1990and currently,around2 tCQeq (total emissionswith LULUCKMTA2021).

Also within the scopeof the ParisAgreement,the country assumedthe commitment to
formulate and submit to the Conventionthe Strategyfor the LongTerm Developmentof
LowGreenhousésasEmissionsa documentin the processof beingfinalizedand whichisin
line with the mitigation componentsof the NCCAM&ndthe 1TUNDGf Mozambique2020¢
2025.

It should be noted that Mozamhque indicatesin its NDCthat the achievementof the
proposedtarget is conditional on the availability of financial, technologicaland capacity
buildingsupportfrom the international community. The mitigation componentis budgeted
at around25%of the total costof the NDC.
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This chapter presents mitigation measures contained in the NCCAMSand in the
MozambiquelUNDC2020 ¢ 2025. It is important to mention that the MozambiqueNDC
includesseveralsectorssuchasAgricultureand Sustainabld_andUse,WasteManagement,
EnergySecurityand Sustainabilityof industries;and, the mitigation componentof NCCAMS
coversthe following sectors:

() Energy

- Energy including transport;
(ii) Industrialprocessesind Useof products;

(i) Agriculture,Forestryand Other LandUses;and

(iv) Waste.

4.2. Methodology

The methodologyfor updatingthe mitigation componentwas basedon the bibliographic
review of the different instrumentsthat contain mitigation actionsor measuresand that

were developedin the period 2011-2021. These are the NCCAMSsectoralstrategies,the

Government'sFiveYearPlan (PQG2020 ¢ 2024),the First UpdatedNationallyDetermined
Contribution of Mozambique2020 ¢ 2025, TechnologicaAction Plansfor the Energyand

Waste Sectors(formulated under the TNA), the First BiennialUpdate Report(in processof

beingfinalized)andthe NationallyAppropriateMitigation Actions(NAMA)documentsin the

pipeline). The emission scenarios(Benchmarkand Mitigation) were developedin the

contextof the elaborationof the NDCapprovedby the Governmentin 2018and updatedin

the formulation of the FirstBiennialUpdate Reportof Mozambiqueandthe Strategyfor the

LongTerm Developmentof Low GHGEmissionsrom Mozambique2020 ¢ 2050. These
scenariosreflect the country's commitments under the Paris Agreement. The emission
scenarios(Referenceand Mitigation) were developedin the context of the preparation of

the NDCapprovedby the Governmentin 2018. Therefore,the NDCis the instrument that

presentsthe most up-to-date mitigation scenariosin the country. Thesescenariosare part

of section4.3wherethe country'scommitmentsunderthe ParisAgreementsare presented.
The emissionscenarios(Benchmarkand Mitigation) were developedin the context of the

elaboration of the NDC approved by the Governmentin 2018 and updated in the

formulation of the First BiennialUpdate Reportof Mozambiqueand the Strategyfor the

LongTerm Developmentof Low GHGEmissionsrom Mozambique2020 ¢ 2050. These
scenariosare part of sectilmm 4.3, where the country's commitments under the Paris
Agreementsare presented.However,as pointed out in the ICTUtable containedin the

MozambiquelUNDQ020¢ 2025document,emissionreductionsare basedon a processof

guantification of specificemission reductionsrelated to eachmitigation action. Therefore,
the scenariosmay not be compatiblewith GHGemissiondinked to the methodsprovided
for in nationalinventorymethodologiesnor follow the samepattern of sectoralaggregation
of the IPCC.
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It shouldbe noted that the first versionof the mitigation chapter of the SCNpreparedin
2010 served as the basisfor the formulation of NCCAMS'$ow carbon mitigation and
developmentpillar.

4.3. Mozambique's Mitigation Commitments under the Paris Agmeent
(NDC Mozambique 20202025)

The GoM approved in December2018 the NDCof Mozambique 2020 ¢ 2025 and the

respectiveOperationalPlan. ThisContributionwas revisedbetween 2020 and 2021, giving
riseto the MozambiquelUNDC020¢ 2025,whichwaslaunted at COP26 and submitted
to the Conventionon December27, 2021.Thecountry's NDCdocument constitutes the

national action plan for the implementationof the ParisAgreement,and containsnational
commitmentsin responseto the purposesof the ParisAgreementto the United Nations
FrameworkConventionon ClimateChangg(UNFCCCT.heParisAgreementwas adopted at

the Conferenceof the Parties(COP21yvith the aim of limiting the increasein globalaverage
temperatureto below 2°C,comparedto pre-industnal levelsand continuingefforts to limit

warmingto 1.5°C.

It should be recalledthat the JTUNDCof Mozambique2020 ¢ 2025 updatesthe INDCof
Mozambique2020 ¢ 2030 previously submitted to the UNFCC®@n 1 October 2015 and
which servedasthe basisfor the negotiationof the ParisAgreement.

The MozambiqueNDC2020 ¢ 2025 comprisesactionsand policies,coveringthe following
strategicareas:

i. Improved access to renewable energy;
ii. Expansion of the urban network;
iii. Increased energy efficiency;
iv.  Promotion of lowcarbon urbanization;
v. Control of industrial emissions, including associated waste and sewage
vi. Development of low carbon agricultural practices and
vii.  Promotion of efficient use of biomass.

Accordingto the Mozambique 1TUNDC2020 ¢ 2025, the implementation of policy and
program actions contained in this document will jointly and greatly limit emissionsby
sourcesand increaseGHGremovalsby sinkswhile contributingto the improvementof the
quality of life of Mozambicans,by increasingaccessto renewable energy and basic
sanitation servicesand promoting the efficient use of natural capital, thereby reducing
environmentaldegradation.

Mozambique's 1UNDC indicates that the country is open to participate in market
mechanismgo be established,which allow accessto cleantechnologiesso that national
emissionsarisingfrom the exploration, managementand use of the natural capital at its
disposakre mitigated.
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Forthe developmentof the Referenceand Mitigation scenariosthe LEAPSystem(Heaps,
2016)wasconsdered. It waspreviouslyusedin the analysisof measuregproposedin INDC,
and in the study of the feasibility of low-carbondevelopmentoptions- EBAQSouseet al.,
2016). It is a widely used tool for analyzingenergy policy and assessinglimate change
mitigation. The LEAPSystembelongsto the StockholmEnvironmentinstitute (SEl)and
allows the future use and production of energyto be projected basedon economicand
socialgrowth assumptions.

Thereferenceand mitigation scenariosdevelopedcoverthe period from 2020to 2050, as

thesewere developedwithin the scopeof the formulationofa 2 T | Y 6 Adwifiss®ns
LongTermDevelopmentStrategyand, for the NDC the period 2020¢ 2025wasconsidered
and,for the FirstBiennialUpdateReport,the period from 2020¢ 2030.

The NDC formulation process was participatory and comprehensive,with provincial,
national and sectoral consultations. Mitigation options were selected locally, from the

varioussectorsrelevantto this exercisewith attention to the aforementioneddocuments,
INDCNCCAMSNnd PQG2018019for the necessanalignment(Table4.2). In the working
sessionswhichtook placein July2018,a brief Multi-CriteriaAnalysigMCA)wasdeveloped
to scorethe alternative options. In the end, a qualitative ordering of the measureswas
achieved,which provided the starting point for the quantified study. Likewise,a partial,

measureby-measureanalysiswas developed,which follows the costeffectivenessanalysis
(CEA)Methodology.

Theresultsof the emissionscompilationexerciseand the projectionto 2030are illustrated

in Figure4.1, for the baselineand mitigation scenariosassociatedwith energy(production

and consumption) waste and forestry measuresDetailson the assumptionsand measures
consideredin thesescenariosare describedn the MozambiqueNDCplandocument.

In 2021,the processof reviewingthe MozambiqueNDC2020¢ 2025beganand resultedin

the MozambiquelUNDCThe contributionsof measuresn reducingemissionsby industry
are shown in Figure 4.2, which representsthe mitigation scenariofor the baselineand

mitigation scenariosassociatedwith energy (production and consumption), waste and

forestry measuresDetailson the assumptionsand measuresconsideredin these scenarios
are describedin the Mozambique NDCplan document. As mentioned above, with the

implementationof the NDC,Mozambiqueexpectsto reducearound 40.48 MTonCQeq in

the period between2020¢ 2025. Themain sectorsthat are expectedto contribute to most

of this reduction are: Agriculture and Livestockand SustainableLand Usesand Energy
Security contemplatingmore than 90%of the total reductions.

The contributions of measuresto reduce emissionsby industry are shown in Figure4.2,
which representsthe mitigation scenario.FromFigure4.2, it canbe noted that the branch
that standsout in terms of contribution for emissionredution is Forestsand land use,
associatedwith the actionsfor combatingdeforestationand forest restoration, which also
comprisesthe actionsforeseenin the NAMAof Coaland others conservationand biomass
strategies.Theseaccumulatesavingsof around 30 MtCQeq between2020-2025. Theother
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measures- electricity production, energy use and waste - in this period, correspondto
saving of 1.9MtCQeq (MITADER2018).

Figure4.2, on the one hand, highlightsthe relativeimportanceof the forestry and land use
sector in the country's balanceof emissions,on the other hand, it reflects the fact that
Mozambiagie's energy mix is low in emissions, given the country's large water capacity
(MITADER2018).

However, it should be noted that emissionsfrom the energy sector, consideringthe
consumptionof petroleum products, make its contribution quite significant. In the last
decade, which coincdes with the period under evaluation in this paper, the transport
subsectorshoweda significantincreasetrend, determinedby the increasen road transport,
both for passengersnd goods.Accordingto the Ministry of Energy'sstatisticalreport (ME,
2012, the consumptionof diesel and gasolinegrew at an averagerate of 6% per year
between 2000-2011. Although more recent statisticsare not available,preliminary results
from the BUR Biennial Report Update indicate that, over the period 20002018, fuel
consumptionby road transportdoubledasa consequencef the increasein the nationalcar
fleet. Theresultsof the BURreport will, of course,reflect a more completepicture in terms
of emissiondrom the energysector.

One action can be identified in the Strategyfor Integrated Developmentof the Transport
System(MTC,2014)andin the Master Planfor Mobility and Transportfor the Metropolitan
Area of Maputo, 20132035 (CMM, 2014), related to the Promotion of urbanizationlow
carbon, namely promoting the mass use of gas for domestic,industrial and public and
private transportas an alternativeto lesscleanenergysourcesThisactionis translatedinto
two measures(i) acquisitionof busespoweredby natural gasand (ii) conversiorof vehicles
poweredby gasolineto natural gas.

The introduction of Metrobus in January2018is also an action with important mitigation
potential, as it can promote the use of public transport, through energy efficiency in
transport, in the mediumlong term. Metrobusis a private sectorinitiative consistingof an
integratedtransport system,includingbusesandrailcars,aimed at transportingpassengers
in the metropolitanregionof Maputo. Onthe other hand,in recentyearsthere hasbeenan
effort to improveroad traffic throughthe adoptionof lanesdedicatedto publictransport,in
the metropolitan region of Maputo, which has the greatest pressureon the number of
public transport users.The implementation of these actionsin other municipalitiesin the
country would bring positive impactsboth from the point of view of mitigation and the
improvementof the publictransportsystem.

Theremarkablegrowth trend in the transport subsectordue to the increasein the number
of cars,is reflected in its significantcontribution to the balanceof GHGemissionsin the
country. This finding stems from the analysisof the preliminary results of the biennial
report, similarlyto other countrieswith similar characteristicio Mozambique.Therefore,
giventhe importanceof this subsetor, not only in terms of GHGemissionsput alsofrom a
sociaeconomic and environmental point of view (due to the pollution of which the
consequencesare alreadybeingfelt in the country'surban centers),it is necessaryo carry
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out a comprehensivestudy (in additionto the NAMATfor vehiculargasdescribedin section
4.6)to establisha baselinefor this subsector.Thisreferencewould allow, on the one hand,
to improvethe emissionestimates- in combinationwith the GHGinventories- and, on the
other hand,to assesshe potential interventionsthat canbe madein this subsector taking
into accountsociceconomicandenvironmentalaspectsasmentionedabove.

Regardingo waste,emissiondrom this sectorwill grow substantiallyafter 2025,associated
with the NAMA on waste, estimatedto accumulate591 KtCQeq between 2020-2025, and
about2.27MtCQeq between2026-2030.
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MtCO,eq

45

40

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
=== Reference 37,42 37,98 38,9439,99 41,03 42,05 44,32 46,59 48,87 51,15 53,44 55,44 57,32 59,20 61,08 62,98
~ Mitigation - total 36,87 37,43 37,7538,16 38,36 38,73 40,3541,94 43,53 44,72 45,97 46,95 47,91 48,86 49,81 50,77

Figure4.1: Estimated total GHG emissions, by scenario, 2Q030.
Source: MITADERDC, 2018).
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Figure4.2: Contribution of measures with mitigation potential, 202R030.
Source: MITADER (NDC, 2018).
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Table4.1: Alignments ofNCCAMSVith the LTUNDC of Mozambique 2022025

(SourceAdaptedfrom Mozambique's-irstUpdatedNDC2020¢ 2025)

NCCAMS

Action

Measure at NCCAMS

Measure at NDC

REDD

LTS

Others

Improveaccesgo
renewable
energy4.6.2.2.1

Promote the electrification of
rural  communities  using
renewableenergy

Promotion of the use of renewable energy soureg
hydro 4.6.2.2.1.1

Promotethe use of renewable

Technological Action Plan for Reguthrdroelectric
Turbine Technology

energy  sources (biogas,
biomass,solar, wind, thermal,

Promotion of the use of renewable energy souree
wind 4.6.2.2.1.2

waveandgeothermal)

Promotion of the use of renewable energy source
¢ Photovoltaics 4.6.2.2.1.3

Implementation of the Technological Action Plan
for RegulaiScale Photovoltaic PlartINA

Promote the expansionof the
national grid or the creation of
micro-grids for energy
distribution

Expansion of the urban network, creation of new
connections; promotion of 100% coverage in the
connection of domestic asumers in suburban
areas, in districts and interconnected to the
national electricity grid (SILE)

Promote and disseminate
techniques and technologies
for the production and

sustainable use of biomass
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NCCAMS Measure at NDC REDD| LTS | Others
Action Measure at NCCAMS
energy
Evaluate mitigation
mechanisms in  electricity
generation and transmission
infrastructures
Ensure availability and access
to low-carbonfossilfuels;
Increaseenergy Promote initiatives to replace

efficiency4.6.2.1.2

high-carbon and non-
renewable fuels with low-
carbon or renewale fuels in
the transport and production
processsectors;

Ensurethe implementation of
low carbon regulatory
instruments, programs and
projects for the transport
sector, such as the production
of biodieselfor usein transport
fleets that generate new
sourcesof incomeanddiversify
the economyin rural areas;
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NCCAMS Measure at NDC REDD| LTS | Others

Action Measure at NCCAMS

Develop energy| Installation of 50,000 photovoltaic lighting system
microgeneration projects and | or from wind turbines

programs in commercial and | Installation of 5000 solar PV systems for pumping
residentialbuildings4.6.2.1.2 | water for domestic, community or public use in
isolated (SIE) or mixed (SILE/SIE) areas, includir
agricultural irrigation and livestock watering

Poweing 5,000 glaciers for domestic use, throug
photovoltaic technology or with wind turbines, in
homes in areas isolated from the national
electricity grid (SIE)

. o Replacement of 2,500,000 incandescent light bul
Promotingthe use of efficient | in efficient light bulbs in all domestconsumers in
householdappliances the country.

Productive use of energyconstruction of 8
centers for fish conservation

use @ Of ®R ytéchnologies
in coalired power plants
(including the use of
cogeneration, where
applicable)

Reduce emissions associagd
with thermal power plants.

Ensuringcompliance | Recover methane during the
with regulatory mineral and hydrocarbon
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NCCAMS

Action

Measure at NCCAMS

Measure at NDC

REDD

LTS

Others

standardsfor
emissionsfrom
extractiveindustry
activities

extraction process

Assesspossibilitiesfor carbon
captureandstorage

Promote low-carbon
urbanization

Develop and implement
policies and measures to
integrate the energy efficiency
componentand the use/useof
renewableenergy sourcesinto
the guidelines for building
infrastructure such as
buildings, communication
routesandrelated structures

Construction of the 450 MW thermal power plant
based on natural gas: Technological Action Plan
Natural Gas Combined Cycle Technology

Increasein EnergyEfficiencyin
Travel

Expansion of Metrobus to the main cegdg of the
country

Encouragethe use of solar
thermal systems in large
commercial and industrial
buildings,publicandresidential
buildings
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NCCAMS

Action

Measure at NCCAMS

Measure at NDC

REDD

LTS

Others

Encouraging the replacemel
of incandescent light bulb
with energysaving light bulbs

Promote tre widespread use 0
gas for domestic, industrial an
public and private transport a|
an alternative to less clea
energy sources

Massification of LP&Increasing the number of
people with access to cooking gas to around
309.02% compared to the current

Massification of Natural Gas Use: o Construction
ten (10) Compressed Natural Gas Supply Station
- Import of one hundred and fifty (150) buses to
CNG

- Import of one thousand (1000) kits and respecti
conversion cylinders for Natural Gas.

- Convesion of 1000 cars to NG

Repair of 150 Ngpowered buses for public
transport

Promote, through building
codes and production
standards, energy efficiency
practices and the use of
equipment for the use of
renewableenergy sourcesand
decentralized energy
production
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NCCAMS

Action

Measure at NCCAMS

Measure at NDC

REDD

LTS

Others

Control  emissions

from industrial
processes including
waste and

associatedeffluents

Developpoliciesand measures
for inspectionandregulationof
industrial activity in order to
control  compliance with
national  legislation  and
internationalconventions

Encourageinvestorsto assess
potential GHGemissionsfrom
investment projects when
considering clean energy
sourcesandtechnologies

Promote energy
microgeneration projects and
programs in the industrial
sector

Dewlop low-carbon
agricultural practices

Encourage conservation
agriculture

Promote agricultural practices
that reduce GHGemissions(in
particular  in sugarcane
harvesting)

Usehigh energyefficient water
pumping systems for crop
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NCCAMS

Action

Measure at NCCAMS

Measure at NDC

REDD

LTS

Others

irrigation

Recover methane  from
agricultural  activities  in
intensive farming systems
(particularlyin rice paddies)

Promote the collection an(
biodigestion of animal an(
plant waste to use methane fg
energy generation

Reduce the rate of
deforestation and
uncontrolledfires

Sustainable exploitation ¢
forests in order to maximiz
their potential for carbon
capture and sequestration

- Establishment and increase in the adoption of
integrated agroforestry systems (agsidvo
pastoral); use of multipleise foest species:
shade/nitrogen fixation/forage (REDD+, MozBIO,
FIP, Sustenta, Payment for carbon credits in

Zambézia).

- Rehabilitation of degraded ecosystems and
pastures through the rehabilitation of landscapes

(All Country)

Promote mechanisms that lda
to the natural regeneration of
forests

Createmechanismdo prevent
the spreadof fires

Reduce the rate of

Develop programs for the
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NCCAMS

Action

Measure at NCCAMS

Measure at NDC

REDD

LTS

Others

deforestation and
uncontrolledfires

sustainable exploitation,
regeneration and protection of
mangroves, algaand
seagrasses associated with th
potential for carbon capture
and sequestration (Blue
Carbord)

Manageand recover
waste

Promote the reduction, reuse
andrecyclingof waste

Encourage the establishmel
of landfills with recovery an(
subsequent ge of methane

Promote the generation of
energy from waste sing
anaerobic digestion processes
thermal or mechanical

treatment

Promotion of sustainable waste management in
Mozambigue (NAMA OF WASTE)
Implementation of the Technological Action Plan
and Project Ideas for the Management and
Treatment of Urban Solid Waste

4Blue Carbon
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4.4. Nationally Appropriate Mitigation Actions

NationallyAppropriateMitigation Actions(NAMASs)accordingo the BaliActionPlan(2007),
are one of the instrumentsthrough which developingcountries can expandtheir actions
within the scope of the implementation of the UNFCC@onvention,reducingits GHG
emissiondrom the normaltrend it hasbeenfollowing. Theactionscontainedin the NAMAS
of developing countries must be monitored, reported and verified (MRV) and are
implemented with the support of the Annex| countriesin terms of finance, technology
transferand capacitybuilding. Thecriteriathat makean actiona NAMAare:

() Resultin the mitigation of GHG emissions;

(i) Be in linewith national development plans;

(i) Have potential cébenefits for sustainable development;

(iv)Have an impact that can be measured, reported and verified (MRV).
Mozambiqueadheredto this instrument, havingalreadystarted with the developmentof
NAMASIn the areasthat we will describebelow, highlightingthe potential for reducing
emissionsandthe contributionto the country'ssustainabledevelopment.

4.4.1.NAMA Promoting a Sustainable Charcoal Value Chain in
Mozambique

ThisNAMA, in abbreviatedform, is called NAMA for VegetalCoal.lt is part of the actions
and policiesproposedin the NDCof Mozambique2020 ¢ 2025 that seek funding for its
formulation and implementation,of which the objectiveisto reduceby 25%the volume of
wood usedto produce charcoalconsumed in Maputo, and consequently,emissionsfrom
GHGresulting from coal produced and consumedin Maputo. For this purpose, NAMA
provides:

1 More efficient technology transfer for the production and consumption of
charcoal. The coal production technologiesnsidlered are: coal waste
briguettes and improved ovens, and for consumption are improved stoves.
Thus, NAMA has a goal of replacing 200 traditional ovens with more efficient
ovens, and marketing 100,000 improved stoves;

1 The formalization of the charcoal gatuction chain/value chain, improving
sustainable forest management (promoting good forest management
practices) and controlling the use of resources; and, increasing opportunities
to access green income alternatives (green economy) with the creation of
green business models;

1 The establishment of a coal certification system; and,

1 Reduction of forest degradation associated with charcoal production and
other environmental, social and economic problems.

During the implementation of ICATPhasel, the 2018 verson of the ICATGuidelineson
Sustainable Development (ICATSustainable Development Guidelines: Guidance for
assessinghe environmental,socialand economicimpactsof policiesand action)wastested
usingthe NAMAfor CharcoalResultandicatethat with the implementationof the Charcoal
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NAMAthere is a potential to achievezeronet emissionscomparedto BAUin the first two

yearsof NAMAimplementation;in 2025,emissionreductionscouldreach314 521+ 45,138
TCQeq, equivalentto 119%of referenceemissions,and correspondingo a contribution of

between1 - 1.5%to the achievemenibf the target definedin the NDCof Mozambique2020
¢ 2025(Figure4.3,Rostaet al., 2019)

A Cumulative GHG emission scenario at National level
o 507
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e BusSiness-as-usual ====Total (EK&SFM+Briquetting+Torrefaction)

Figure 4.3 Cumulative scenario bemission reduction potential from technologies: improved furnaces;
sustainable forest management and charcoal wastes briquetting; reference scenario (BAU).
Source: (Rosta et al., 2019).

The Districts covered by this action are: ChicualacualaGuija, Mabalane, Mapai and
Massingirin Gazaprovinceand Magudein Maputo provinceincludingthe improvedstoves
in Maputo city and Matola area. The NAMA CoallmplementationPeriodis 20142020 and
extendinginto the NDCimplementationperiod (20202025).

Thecourtry's interestin implementingthis NAMAconsistsof the contribution that NAMAIs
expectedto bring to the country's sustainabledevelopment. The Table 4.2 shows the
impactsof the environmental,socialand economicdimensionsexpectedirom NAMA.
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Table4.2: Impacts on the environmental, social and economic dimensions of Charcoal NAMA.

Impact Sp_emflqr_npact Indicators Basellne(Bu5|ne§$s usual- BAU)¢ Source NAMA 20202030 Scemrio
category identified National
ENVIRONMENTAMUMENSION
Reduced GHG| CQegemission Introduce 200 improved ovens, wit
emissions  from | from the coal Colliers will ~ continue to use gradwal increase over time (Ove
improved production traditional ovens (100% use of Casamanca with 20 30% averags
distributed  ovens| processand traditional ovens); conversion and 30% efficiency);
and implemented| transportfrom . Emission$rom transportingcoalhave
sustainable forest| the production | I Coal transport emissions of increasedput energycontentversus
Climate management areafor Maputo about25.71t CQ; emissiongrom transportwill reduce
Change significance;
Mitigation T The area where charcoal
productlontakesplacehassome Treesare selectivelycut for charcoal
reggneratlon and Mopane| peliverable production:
- cutting; Report# 2:
Increasedemissions _ Cumulative More than 40%of charcoalproducers
due to increased T Thereisnoforestmanagement; | con4rio Field useimprovedovens;
needfor transport estimates
T Both large and small producers Thesmallscaleproducerdoesnot
use the_ same area for the overlapwith the large-scaleproducer;
productionof charcoal,
, ) " More than 50%o0f producerswill use
T Cpal IS .produced in .trad|t|onal improvedovens(Alloventechnologies
Kilns with low efficiency (10 will be introducedacrossthe country.
20%),and powdered coal was'Fe The averageefficiencyconsideredor
and small fragments remain all technologieds 40%,with an
unused; averageconversionof 3:1);
T left in the field. There is no 25%reductionin the amountof CQ
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Impact

Specifiampact

Indicators

Baseling(Businessasusual- BAU)¢

category identified National Source NAMA20202030Scerario
roastingactivity emitted with the preventionof
deforestation;
1 O%producersapplyingacquired
knowledge about the use of 1 Atleast25%of producersapplying
improved ovens or modern acquiredknowledgeon the useof
energy(briquettesand pellets) improvedovensor modernenergy
(briquettesandpellets),certified in the
' 100% of charcoal and logging useof improvedovens,sustainable
wastenot usedand forestmanagemenpractices by 2025.
1 Increaseof at least2%of wasteused
for coalandbriquette productionper
year,from 2020
Increased Numberof
complementary licensedcoal EDM,2012; 1 Itisexpectedthat this NAMAwill
biomassand producers 4%of licensedoperators ME,2012; contributeto increasingsustainable
charcoalwasteused | involvedin Renewable charcoalproductionby 2%per year
for charcoal efficientlyand -100%0f the charcoalnot produced | energy
Energy ) prOdUCtion,WhiCh environmenta”y Sustainably Strategy1 1 Atleast20%of charcoalis prOduced
producedin || i creaseaccess friendly produced DINAF 2009 sustainablyBy 2025
asustainable
way to charcoaland coal
other formsof
energy(briquettes, | Number of |1 28% d the population with| EDM;2012 It is expectedanincreaseof 25%o0f people
roastedmaterid) charcoal access to clean energ B per yearconsumingsustainablecharcoal
) . . rower et. al, | . . .
producedin a consumers using (electricity and gas) 2004 Fabs in urbanand peri-urbanareasof the main
sustainablevay produced T 80% of urban and petrban 2008 ak40.| citiesof Maputo, Matola. Takingin
charcoal in a| areas depend on charcoal af 2008 accountthe nationallevel, it is expected
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Impact Sp_emflqr_npact Indicators Basellne(Bu5|ne§$s usual- BAU)¢ Source NAMA 20202030 Scermrio
category identified National
sustainablevay firewood for energy production that the urbanand peri-urbanareasof the
At least 60% can be consider main citiesof Nampulaand Zambéziare
as a population dependent o alsoincluded.
coal.
SOCIADIMENSION
Improvedaccesso | Numberof Assumptions of the scenario] MINED(2012 | The increase in income will allow the
educationfor local | childrenenrolled | provided by the PEE20122016)in | 2016) coverage of education expensesbhy the
children in school which enrollment (10% and | Fieldwork families involved in the charcoal value
transition rates between different | estimates; chain.
levelsof educationare expectedto | Baumertet al.
be maintained.Schooldropout rate | 2016
(31.4%)and repetition rate (28.2%).
Transition from 7th to 8th grade
(80%), 10 to 11 (60-70%). School
, entranceand transition rates will be
Education . :
maintained betweendifferent levels
of education.
Improved ability for | Number of | Previous projects report that | ACE®roject, | TheNAMAprojectincludesawareness
chacoal to be|workers in the | awareness campaigns for the | 2017;Chaposa| raisingactivitiesandtraining.
produced charcoal value| production of sustainablecharcoal| Project,2001,
sustainably as a| chain using more | havebeen carried out. However,no | OSR@roject,
res_.ul_t of capacity efficient_ charcoal registrationis available. 2006,FAO
building and | production GCP2004,
knowledge technologies and Baunert et al.
development for | sustainableforest 2016
Gender Increased % of women| Historically,the percentageof Fieldwork Theorganizationof charcoalWworkersinto
. promaotion of | involved in | womenin charcoalproduction,at estimates associationsvill allowthe integrationof
equality . _ , _
genderequality and | charcoal value| nationallevel,doesnot exceed womenand other groupsin the value
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Impact

Specifiampact

Indicators

Baseling(Businessasusual- BAU)¢

: e . Source NAMA20202030Scerario
category identified National
women's chainactivities 10%.(Rostat all, 2019) Greenlight chain.NAMAhasforest management
empowerment by (2016) activitiesandstovesthat cancreate
coal associations opportunities.
created
ECONOMIOIMENSION
Increase in the | Number of Albertoet al,
Work gumrgltg;reg f irllD ecifllee fheeoséi\t/écr)rklng " 87 000 Peopleemployed ito 2|3,2|\(|)gzcale Increaseof vvprkersto 100,000n 2025
. ' and150,000in 2030(averageof 15years)
charcoalvaluechain
(greenjobs)
Local communities| Value of revenue Nhancaleet al. | SDARuvill be ableto increaseits revenue
will receive 20% of | from the licensing| Governmentkeepsonly about 4%of | (2009) by around50.1million MTin 2025and
shared  revenue| of charcoal| revenues from licensing in the 100.7million MT'in 2030, of this amount
Income from coallicensing | delivered to the | charcoalsector. 10.0million MZNperyearwill be delivered
community to communltlgsn 2025and20.1m|II|on of
MZNper yearin 2030astheir sharesof
20%of licenserevenue.
. %changein the ForestsectorGDPvariesbetween4 | Albertoet al, Improvementof registrationand control
Increase |_n total forest sector to 11%,increasedllegalloggingand | 2003;Nhacale | of licensedcharcoaland produced
Revenue revenue in  the | revenyeasresult | lackof recordinglimits the et al,2009 efficiently, is expectedan increasen
sector(%GDP) of NAMA contribution forest sectorrevenueby 5%a year,from

the NAMAiImplementation.
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4.4.2.NAMA Massification of the Use of Gas Vehicles in Maputo and
Matola

Alsodesignated,n abbreviatedform, asNAMAfor GasVehiclesjs part of the actionsand
policies with which the country intends to contribute to the purposesof the Paris
Agreement. This is also one of the actions of the NDCof which the formulation and
implementationdependson internationalsupport.

Althoughnatural gasprovesto be economicallyiable,there are barriersthat preventthe
widespreaduse of vehiclegasin the country. A preliminaryanalysisdentified the following
barriers/challenges:

(1) Lack of a national NG supply network;

(i)  Lack of qualified human resources for the eersion and supply of CNG vehicles;

(i)  Lack of financial support to develop the needed infrastructure to implement the
measure.

However this exercisedentified the following opportunities

(i) Availability of the resource in the country, and independence frohepactors;

(i) Basic legal documents to promote the use of existing CNG;

(iii) International support for the measure, through the reduction of GHG emissions;
(iv)Promoting entity involved with knowledge in the use of CNG (AutoGas);

(v) Win-win effect for the environment, afety and health of inhabitants, and support
for competitiveness:

Savings on fuel imports

Promotion of direct and indirect jobs

Reduction of fuel costs

Support the fulfillment of GHG emission reduction targets

Reduction in car maintenance costs

Reductionm the number of road accidents

Reduction in diseases associated with car pollution.

=4 =4 -4 4 A -4 4

NAMAfor GasVehicless expectedto promote:

1. Acquisition of 400 natural gas minibuses in the first year;

2. Construction of 6 conversion centers and a technical inspectamtec for natural
gas equipment in Maputo and Matola;

3. Conversion of 500 state cars and 25,000 private cars from gasoline and diesel to

natural gas;

Construction of 20 filling stations in Maputo and Matola;

5. Training of technicians (144 people);

6. Preparation of a feasibility study for the construction of filling stations and
conversion and inspection centers;

7. Introduction of new standards and in the legislative framework for CNG vehicles.

»

Reduction of Greenhouse Gas (GHG) emissions

Toestimatethe emissionreductionsthat will result from the massificationof vehiculargas,
the LEARModel previouslybuilt and usedin the analysisof the measuresproposedin the
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MozambiqueNDC2020¢ 2025and in the respectiveOperationalPlanof the Mozambique
NDC aswell asin the FeasibilityStudyof Low CarbonDevelopmentOptions¢ EBAGSousa
et al., 2016). The baseline emission scenario until 2030 previously establishedin the
aforementionedstudies (the baseline)was used and the estimated energy savingswere
applied.Thisresultsin a mitigation scenariathat we call NAMAVNGMM scenario.

NAMAIs expectedto promote the conversionof 5,000 Statecarsover a three-year period,

with 1,000 carsbeing convertedin the first year; 2000 in the second;and the remaining
2000in the third. In additionto Statecars,a further 25,000private carsare expectedto be

converted, starting in year 2, with the conversionof 1000 by year 9, when 6,000 will be

converted, correspondingto 3.19%of the total indicated park; and 400 minibusesto be

purchasedin total in year 1 (Table4.3) (Sousaet al., 2016 It is assumedthat for the

conversionof state and private cars,50%of the convertedoneswere gasolinepoweredand

consumed12L/100km,and 50% diesel, which consumed8L/100km.It was alo assumed
that convertedcarsconsumel0%lessfuel. Dueto the calorificpower ratio the valuecould

be lower, but giventhe road conditions,a highervalueisjustified.

Table4.3: NAMA VNG MM phasing.

Minibuses StateVehicles Private Vehicles

Yearl F1 400 1,000 -

Year2 - F2 2,000 1,000
Year3 - 2,000 1,500
Yeard - - 2,000
Yearb - - 2,500
Year6 - - F3 3,000
Year7 - - 4,000
Year8 - - 5,000
Year9 - - 6,000
YearlO - - -

Total 400 5,000 25,000

Finally, it is consideredthat state and private cars make up to 30000 km/year, with
minibusescirculatingl150000km/year,asaresult of:

Circulationspeed 50 km/h
operatingtime 12.00 h/day
distancetravelled 600.00 km/day
Anualdistancetravelled 150,000 km/year
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Thevaluesobtained from this analysisappearto be reasonabletotal emissionsdecrease,
despitethe increasein emissiondrom the useof natural gas,astheseare more than offset
by the reduction in gasolineanddieselemissionsasseenin Figure4.4.
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Figure 4.4: Emission savings trends arising from reduced use of gasoline and diesel, and additional
emissions resulting from increased use of &N

The annual balance is summarized and in Figure 4.
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Figure4.5: Effects of VNG MM Massificatiogdifferences in emissions, by fuel.
Source Sousa et al (2016).
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Table4.4: Emission savings per year resulting from the Massification of VNG.

Year KtCQeq.

saved
2020 19
2021 31
2022 44
2023 52
2024 62
2025 73
2026 89
2027 108
2028 132
2029 132
2030 112
Total 855

Source:Souseet al. (2016)

In summary, emissionsavingsare 855KtCQeq., accumulatedbetween 2020 and 2030.
Mozambiquehas privileged accessto natural gas, which, usedin transport, is a proven
globalalternativeto dieselandgasolinewhichis more economicabnd more ecologicalln a
context which the national use of other renewable energy solutions in transport is
unrealistic,the use of natural gas,in its compressedform, can contribute to sustainable
mobility. However, in Mozambiquethe current infrastructure conditions and the social
availabilityfor a changeof fuel are existingbarriersthat needto be overcome.

ThisNAMAhasgreatadvantagesn the conversionof carsto the useof compressedatural
gas,aswell asin the acquisitionof smallVNGbusesto replaceothers,in poor conditions,
whichalsobringsnumerousindirect social,economicand environmentalbenefits.

TheStateofficially supportsa strategyfor the massuseof naturalgas,includingcompressed
natural gasin transport, and hasalreadylaunchedlegislationin this regard. Other support
from the public sectoris alsoexpected,suchasnew legislation,direct and indirect financial
supportand supportfor research.

4.4.3.NAMA Sustainable Waste Management in Mozambique

Within the scopeof the implementationof Stratedgc Action: Managingand recoveringwaste
- from NCCAMS the Ministry of Landand Environment¢ MTA, in collaborationwith the
NationalFundfor Sustainabldevelopment FNDSthe NationalAssociatiorof Mozambican
Municipalities- ANAMMandthe TheFrent DevelopmentAgencyis formulatingthe NAMA
for SustainabléNaste Managementin Mozambique(hereinafterreferred to asthe NAMA
for Waste).Thiswill be implementedin the Municipalitiesof Maputo, Nampulaand three
othersof categoryd / yefto be defined.
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NAMAfor Wasteoperationalizeghe SustainabléVasteManagementProgram of whichthe
abbreviatedform is ValoREcontractionof the word Valore Waste¢ givingvalueto waste,
whichis aninitiative of the Presidentof Republicof Mozambique ThisPresidentialinitiative
aims to increasethe amount of waste which is being reused, recycled and/or treated
sustainablyin the country.

This appreciation will create a favorable regulatory and financial environment for the
promotion of:

1) Investments in sustaable waste treatment and recycling infrastructure;
2) Establishment of sustainable waste value chains to strengthen recovery, recycling
and other forms of waste recovery in municipalities to be covered by the initiative.

In the first phase (2021:2026) implementation of NAMA for Waste, it is estimated that
around 803,248Ton of CQeq will be reduced,and 2,785,610Ton CQeq by 2030.Theco-
benefitsof sustainabledevelopmentthat NAMAIs expectedto bringto the country,include:

1. Policy reforms;

2. Strengthening ranicipal regulations for the sustainable treatment of waste;

3. Operationalization of the Extended Producer Responsibility Regulation with a focus
on the introduction of the Environmental Tax on Packaging;

Environmental benefits;

775,9 thousand tons of urbasolid waste treated in a sustainable manner, through
recycling, composting and safe disposal in landfills in the first phase-@iZ8) and
2,255.1 thousand tons by 2030.

a s

1 Social benefits
a) 695 direct jobs created;
b) 4,450 Indirect jobs created.

4.4.4.Sustainable ad low-carbon agriculture and livestock
development

The SustainabléAgriculture& Livestockow carbondevelopmentis a NAMAidea proposal
that was developed with FAO support to compete in the NAMA Facility's 6th NAMA
proposal submissioncycle which seekirg funding for formulation. With this proposal,the
country will benefit from the resourcesin the NAMA Facility to implement one of the
actionsforeseenin the NDCof Mozambique2020 ¢ 2025, as well asin the NCCAM&nd
other strategiespoliciesand plansin the agriculturesector.

ThisNAMAisintendedto solvethe problemsfacingthe livestocksector,with the increasen
the animal population, with emphasison cattle. The country has about 1,914,498cattle
raised in extensive systemswith a carrying capacity of 7ha/unit/year, which does not
respectthe male/female ratio. Thesecattle contribute with CH emissionsfrom enteric
fermentation and manure as well as emissionsfrom degraded pastures resulting from
overgrazing.

SecondNationalCommunicationMitigation Options Pagel91




































































































































































































































