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1.0

1.1 Cities anD Climate Change

millions of people around the world are already, or will 
be, affected by climate change. Urban areas, which 
typically feature high concentrations of populations and 
buildings, are particularly vulnerable. climate change 
is expected to compound the overall vulnerability of 
urban areas through rising sea levels, more frequent 
and stronger weather events, and inland flooding, 
among other challenges. at the same time, cities are 
major sources of greenhouse gases, and therefore must 
stand at the forefront of mitigation efforts. mitigation 
and adaptation to the effects of climate change 
must take into account the vulnerable natural and 
human systems existing in our urban areas and their 
surroundings. 

in many countries, cities are located in coastal areas, 
beside rivers, on steep slopes or other risk-prone 
areas. infrastructure such as roads, water networks, 
transmission lines, schools and hospitals providing 
basic services for urban populations, are vulnerable 
to extreme climatic events such as floods, storms or 
landslides. cities located in tropical coastal areas are 
particularly vulnerable to cyclones or rising sea levels, 
the frequency and intensity of which have been on the 
increase over the past three decades. in addition, salt 
water intrusion restricts the availability of fresh water 
in coastal areas, jeopardizing food security as once-
fertile land becomes barren due to high salt content. 
cities located in the hinterland or along rivers may be 
vulnerable to flooding. conversely, areas where climate 
change is expected to reduce rainfall may be affected 
by drought, shrinking water tables and food scarcity. 
in urban areas, the poor are the most vulnerable to the 
effects of climate change, and particularly slum dwellers 
in developing countries.

1.2 un-habitat’s Cities anD Climate 
Change initiatiVe

cities and local authorities have the potential to 
influence the causes of climate change and to find how 
to protect themselves from its effects. the cities and 
climate change initiative, a key component of Un-
haBitat’s sustainable Urban development network 
(sUd-net), promotes enhanced climate change 
mitigation and adaptation in developing-country cities. 
more specifically, the initiative supports the development 
of pro-poor innovative approaches to climate change 
policies and strategies. this initiative builds on Un-
haBitat’s rich experience in sustainable urban 
development (through the environmental Planning 
and management approach of the sustainable cities 
Programme and the localizing agenda 21 Programme) 
as well as on well-recognized capacity-building tools. 
the initiative develops, adapts and disseminates the 
methodologies that put city managers and practitioners 
in a better position to cope with climate change. 

the cities and climate change initiative also promotes 
collaboration by local authorities and their associations 
in global, regional and national networks; the triple 
rationale is (1) to enhance policy dialogue so that 
climate change is firmly established on the agenda; (2) 
to support local authorities’ efforts to bring about these 
changes; and (3) to enhance awareness, education 
and capacity-building in support of climate change 
strategies. a major outcome of the initiative will be 
the development of a set of tools for mitigation and 
adaptation. 

this report comes under the cities and climate change 
initiative. four pilot cities were selected in 2009, and 
one of their first assignments was for each to assess 
its vulnerability to climate change. in addition to 
maputo, the other three cities are esmeraldas, ecuador, 
Kampala, Uganda; and sorsogon, Philippines. the aim 
of the assessments is to provide insights on climate 

IntroDUctIon
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change adaptation and mitigation capacity in cities in 
developing and least developed countries. the rationale 
behind this report is to disseminate the early lessons of 
the cities and climate change initiative.

1.3 maputo City

mozambique has a land area of 784,090 km2 which 
stretches 2,515 km along the coast of south-eastern 
africa. its boundaries are the indian Ocean to the east, 
and inland to the south, West and north lie south 
africa, swaziland, zimbabwe, zambia, malawi and 
tanzania. maputo, the capital city of mozambique, is 
located at the extreme south of the country and covers 
an area of 300 km2, with a population of about 1.1 
million, according to preliminary 2007 census data (ine, 
2008). a metropolitan system links maputo, matola 
and marracuene district, which together are known as 
greater maputo, with a fluctuating population of 2.0 to 
2.5 million. 

1.4  the framework for Climate risk 
assessment

this summary of the maputo city vulnerability 
assessment is based on the proposed framework for 

Urban climate Risk assessment developed by the 
fifth Urban Research symposium. the climate risk 
assessment framework focuses on the way cities are 
affected by climate change, as opposed to the way they 
contribute to it, an approach that highlights adaptation 
rather than mitigation. the framework analyses 
climate risk from three interconnected perspectives: 
hazards, vulnerabilities, and adaptive capacities. 
these perspectives combine physical science with, 
geographical and socio-economic elements that can be 
used by municipal authorities to devise and carry out 
climate change action plans.1 this summary has been 
re-written to highlight these three perspectives. 

1.5  assessment methoDology 

in maputo, the preliminary assessment aimed at an 
overview of climate change issues and challenges 
in the city. the document highlights current policies 
and strategies at the national and local levels; on 
top of this come a general analysis of existing tools 
and research, on-going and planned activities and 
initiatives (such as training and capacity- building, 
mitigation and adaptation projects, etc.) and relevant 
ongoing information events and networks occurring in 
mozambique and in maputo. 

the preliminary assessment is based on a review 
of literature on climate change issues, including 
data collection and analysis, existing legislation and 
strategies, scientific papers, recently implemented and 
planned initiatives and projects, as well as interviews 
with central and municipal government officials and 
specialised professionals.

1  Mehrotram Shagun et al.,2009. 
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2.0
clImAte chAnge hAzArDs

climate change hazards include “the climate-induced 
stresses on the city and are identified through 
observed trends and projections derived from global 
climate models and regional down-scaling”2. these 
“stresses” take the form of heat waves, droughts, 
inland floods, accelerated sea-level rise and flooding of 
coastal cities, and can be tracked through changes in 
temperatures, precipitation and sea level.

While focusing on the way climate change is bound to 
affect urban areas, it seems relevant to report the main 
findings of research carried out by the international 
institute for environment and development (iied, 
2007), as follows: 

•	 10 per cent of the world population live in coastal 
areas that lie within just 10 metres above sea 
level;

•	 nearly two-thirds of urban settlements with more 
than five million residents are at least partially in 
the 0-10 metre zone;

•	 21 per cent of the urban populations of least-
developed nations are in the zone, compared to 
only 11 per cent in developed countries.

One of the authors of the iied research paper, gordon 
mcgranahan, explains that “urban development 
in the coastal zone brings multiple risks. it exposes 
people to seaward hazards such as storms, flooding 
and cyclones, and it can damage sensitive ecosystems 
including those such as mangrove forests that protect 
the coastline”. as a coastal city, maputo is bound to 
be exposed to the climate change hazards mentioned 
above. 

2  Ibid., p 8.

2.1 rising temperatures

When focusing on climate change and related impacts 
in southern africa, recent research strongly suggests   
that over the coming decades, rising temperatures 
could change the rainfall regime (hulme, 1996). as 
far as the whole continent is concerned, the United 
nations environment Programme (UneP, 2002) 
mentions a warming process of about 0.7 °c during 
the 20th century, based on historical records, i.e., in 
line with world-wide trends. Research by the inter-
governmental Panel on climate change (iPcc, 1990, 
1992, 2001 and 2007) confirms these trends. still 
according to hulme (1996), if nothing is done to curb 
future greenhouse gas emissions, the model delivers 
a scenario where by 2050 temperatures will rise an 
average 1.7°c compared with the 1961-90 period. 
according to the inter-governmental Panel’s 2007 
report, the trend observed in mozambique is one of 
rising temperatures.

figure 2: Variations of the earth’s surface temperature 
for the past 100 years in africa

©UneP/gRid-aRendal
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source: adapted from the maputo’s municipality Urban master Plan
(Plano de estrutura Urbana do município de maputo, PeUmm), 2008  

2.2 heaVier rainfall, flooDing anD 
tropiCal CyClones

existing climate change models indicate that in 
warmer climates, overall average rainfall would 
increase by about one to two per cent per degree of 
warming (iPcc, 2007). this is caused by increased 
evaporation leading to increases in rainfall. a warmer 
atmosphere as a result of global warming can hold 
more moisture before becoming saturated (thow and 
de Blois, 2008). 

Over the past 25 years, mozambique has suffered 
from an uninterrupted succession of droughts and 
floods, with damaging consequences for social and 
economic development. the most severe drought 
periods were recorded in 1981-1984, 1991-1992 and 
1994-1995; while floods were observed in 1977-1978, 
1985, 1988, 1999-2000 and more recently in 2007-
2008. 

floods are often exacerbated by cyclones. since 1970, 
mozambique has been hit by 34 significant cyclones 
or tropical depressions and four major flood events 
(2000, 2001, 2007 and 2008).  in particular, the 
number of recorded cyclones during the 1999-2000 
wet seasons was extraordinarily high and flooding had 
terrible consequences. in february and march 2000, 
a combination of torrential rains and tropical cyclones 
caused the most devastating floods in the history of 
mozambique, killing 700 and causing Us$600 million 
worth in damages (mcBean and henstra, 2003; 
Kundzewicz et al., 2001).

figure 3 shows the current pattern of land use in 
maputo. Wetlands and areas subject to flooding are 
highlighted in light and dark blue. it can be observed 
that these areas coincide with the coastal strip and 
with some long-standing slum neighbourhoods 
scattered in the city centre, such as mafalala, luis 
cabral, chamanculo and Xipamanine.

figure 3: Current land use map of maputo city 
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2.3 rising sea leVels

the inter-governmental Panel on climate change 
(iPcc, 2007) warned that sea levels could rise by 
tens of centimetres this century, making coastal 
populations more vulnerable to flooding and storm 
surges. the Panel also predicted more intense tropical 
cyclones. “the iPcc is aware that there are high 
population densities in coastal areas, but it has not 
yet recognised the links to urbanisation, and the 
implications for adaptation to climate change”, wrote 
co-author deborah Balk. “it is too late to rely solely on 
a reduction in greenhouse gas emissions to mitigate 
climate change, although this is clearly an imperative”, 
according to mcgranahan. “migration away from the 
zone at risk will be necessary but costly and hard to 
implement, so coastal settlements will also need to be 
modified to protect residents”.

Rising sea levels as derived from global warming 
would flood the lowest-lying areas of maputo, which 
happen to be the most populated. this forecast is 
supported by mozambique’s national adaptation Plan 
of action to climate change (naPa, 2007). Recent 
research on the changes in maputo Bay over the 
length of the holocene era highlighted the effects 
of rising sea levels since 8,000 years Bc (mussa et 
al., 2003). the average sea level in maputo may be 
influenced by the total rainfall/runoff pattern of the 
catchments areas of the incomati, maputo and matola 
river basins (inahina and iiP, 2002).

according to recent research by the national institute 
of disaster management (instituto nacional de gestão 
de calamidades), “if not protected by new coastal 
defences, a sea level rise of 5m by 2100 would flood 
the entire area of the marginal. in addition, the port 
and its rail links will need to be gradually relocated as 
the water rises. the new coastline will be dominated 
by steep cliffs, which will make the development of 
new coastal infrastructure difficult and expensive. 
however, the city itself will remain safe on its high 
ground”.3

3  INGC. 2009.

erosion along the maputo coastline 
©Un-haBitat/B.Oballa

flooding in maputo city in January 2010 
©Un-haBitat/silva magaia 
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3.o
VUlnerAbIlIty to 
clImAte chAnge

	  

figure 4:  marginal avenue: areas at risk of erosion 
from rising sea levels 

according to the framework for city climate 
Risk assessment (fccRa), vulnerability refers to 
the “physical attributes of the city and its socio-
economic composition that determine the degree of 
its susceptibility. the variables affecting vulnerability 
include flood-proneness (proximity to coast or river), 
land area, elevation, population density, percentage of 
poor, and quality of infrastructure.”4

3.1 geographiC loCation

given its geographic location, mozambique is highly 
vulnerable to natural disasters, in particular those 
of a hydro-meteorological nature (such as floods, 
drought and cyclones). the iPcc defines ‘vulnerability’ 
as “the degree to which a system is susceptible to, 
or unable to cope with adverse effects of climate 
change, including climate variability and extremes. 
in this respect vulnerability is seen as the function of 
the character, magnitude and rate of climate variation 
to which a system is exposed, its sensitivity and its 
adaptive capacity” (iPcc, 2001). the terrain of the 
country is mostly coastal lowland, with a vast network 
of rivers and tributaries emptying into the indian 
Ocean. the coastline is highly susceptible to cyclones 
and tropical storms.

maputo is also highly vulnerable to the effects 
of climate change since it faces the indian Ocean 
and is the most densely populated urban area in 
mozambique. a rising sea level has resulted in 
salty intrusion, causing damages to agriculture and 
contributing to urban poverty. any further sea-level 
rises would flood the lowest-lying areas (which are the 
most populated), with serious consequences for the 
urban poor whose capacity to adapt to climate change 
is rather limited. shrinkage of sand strips on the 
beaches results in serious coastal erosion with negative 
consequences for economic activity. 

4  FCCRA, p 9

figure 4 shows  the impact on maputo’s infrastructure 
of an extreme event linked to climate change,- and 
more specifically the current effect of rising sea levels 
on marginal avenue, which runs along shore of the 
indian Ocean. although avenida da marginal has been 
recently rehabilitated, no adequate protection barriers 
have been built yet. moreover, the city’s three islands, 
located a few kilometres, off the coast, show clear 
evidence of climate change effects; these include the 
disappearance of mangroves, degradation of well-
water quality, desertification and exposure of sand 
dunes, worsening wind erosion, loss of coastline and 
lack of arable land for domestic agriculture.

3.2 urban DynamiCs 

3.2.1 urban growth anD poVerty in maputo

according to statistics and projections from the 
United nations department of economic and social 
affairs (Undesa, 2007), the urban population of 
mozambique will be greater than the average in 
sub-saharan africa by the next decade. as in other 
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table 1: Distribution of maputo’s population (by municipal districts)

source: 2007 census, national institute for statistics (instituto nacional de estadísticas - ine, 2008)

african countries, rural-urban migration is a defining 
demographic feature of mozambique, and maputo 
in particular. in 1997, with a density of 3,700/km2, 
maputo was host to 45 per cent of the total urban 
population in mozambique, 50 per cent of which 
was considered to be living below the poverty line. 
Recent data reflects increased rural-urban migration, 
contributing to higher poverty and vulnerability.  
climate change is liable to compound the combined 
effect of high urban population density (especially in 
the peri-urban slum areas of maputo) with season-
related factors with cool seasons associated with 
drought and warm seasons d with wet events. table 
1 is derived from 2007 census data showing the 
patterns of demographic growth in the capital city 
over a decade.

3.2.2 proliferating unplanneD settlements 

vulnerability to floods has increased in peri-urban 
areas in mozambique, where during the last three 
decades unplanned human settlements have been 
proliferating, gradually expanding to lowlands and 
marshy areas with high flood risks (spaliviero, 2006). 

the following is a testimony of a slum dweller in one 
of the oldest and most dilapidated neighbourhoods of 
maputo: “Our houses are built in low areas. We have 
no shelter when the flood starts. the house owners do 
not help us to drain out water from our homes. People 
use buckets to remove water themselves. Once water 
has gone, the real disaster has just begun. that is 

municipal District 1997 Population 
census

2007 Population census 
(Preliminary Data)

Difference 1997-2007

municipal district no 1 154,28 108,353 -45,931

municipal district no 2 162,750 155,264 -7,486

municipal district no 3 210,551 224,181 +13,630

municipal district no 4 228,244 289,864 +61,620

municipal district no 5 211,008 293,716 +82,708

municipal district no 6 
(catembe)

15,853 19,605 +3,752

municipal district no 7 
(inhaca island)

4,672 3,956 -716

total 987,362 1,094,939 +107,577

unplanned settlement in maputo
©Un-haBitat/B.Oballa
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table 2: sectors and areas of maputo city vulnerable to extreme events related to climate change

sector or area climate change 
related-event

Impact or consequences

coastal zone and 
ecosystems

tropical cyclones
damage to coastal infrastructure, dunes, beaches and other natural 
features

Rising sea level and 
storm flow

increased erosion or damage to coastal infrastructure, dunes, beaches, and 
other natural features

loss of coastal wetlands, mangroves  and other coastal habitats

higher costs for maintenance and expansion of coastal erosion controls 
(natural or man-made)

saltwater intrusion into coastal aquifers

higher risk of pollution from coastal hazardous waste sites

Reduced effectiveness of sea walls

transportation 
systems

variations in 
temperature and 
heavy rainfall

increased damage to road surface sand bridges 

increased maintenance requirements for roadside/pavement

Wetlands and urban 
agriculture

heavy precipitation increased risk of flooding

dry season
crop failures, water scarcity, drying of water reservoirs, and stronger 
demand for irrigation

increased risk of habitat loss (mangroves), and salt intrusion

human settlements 
and infrastructure 

tropical cyclones damage to housing and infrastructure 

heavy rainfall

damage to housing and infrastructure 

need for new or upgraded flood and erosion control structures

landslides, road washouts and flooding

increased demands on storm water management systems and sewer 
overflows

Rising sea levels
Reduced effectiveness of sea walls

damage to housing and infrastructure 

health, food and 
waste management

heavy rainfall
increase in vector-borne diseases (malaria, cholera, etc.) 

need for new waste collection, management and treatment systems

diseases.” (extract from an interview with a resident of 
mafalala in maputo (actionaid, 2006)). consequently, 
the risk of serious consequences for the urban poor 
will increase, especially considering their incapacity to 
improve their dwellings or move to safer areas. 

generally speaking, the incidence of extreme events 
linked to climate change will have destructive 
consequences on cities, damaging their water, 
sewerage, energy supply and transportation systems, 
as well as buildings, trees and public areas. this can 
lead to illness and death. table 2 illustrates the impacts 
of climate change on various areas and sectors in 
maputo. inadequate storm water management 

©Un-haBitat/B. Oballa
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4.0
ADAPtIVe cAPAcIty        

the adaptive capacity of a city refers to the 
“institutional attributes of the city and its actors that 
determine the degree of its capability to respond to 
potential climate change impacts”5.  it measures the 
willingness and ability to cope and respond positively 
to the stresses of climate change.

4.1 national poliCies anD plans

Of the key national policies, strategies and plans as 
well as strategic plans and programmes that have 
come under review, the following directly address 
climate change: 

1. national Adaptation Plan of Action to climate 
change (nAPA) Programa de acção nacional para 
a adaptação às mudanças climáticas (approved in 
2007). the Plan of action identifies the country’s 
more urgent needs with regard to climate change 
through a participative assessment process. 
the overall purpose is to improve the country’s 
capacity to deal with the effects of climate change. 
more specifically, the Plan of action pursues 
four objectives, as follows: (1) strengthening the 
warning system for natural disaster prevention; 
(2) capacity-building and awareness-raising for 
farmers to deal with the effects of climate change; 
(3) reducing these effects in coastal areas; and 
(4) improving water resources management. the 
national adaptation Plan of action addresses 
climate change issues on a country-wide scale, 
without any specific attention for urban areas.

2. the environmental strategy for sustainable 
Development of mozambique estratégia 
ambiental para odesenvolvimento sustentável de 
moçambique (approved in 2007). this strategy 
provides an integrated vision for sustainable 
environmental management in mozambique, and 
comes complete with guidelines for stakeholders 

5  FCCRA, p.9

involved in development programmes. the 
strategy includes four elements, as follows: (1) 
capacity-building for implementation, and setting 
national and local objectives for integrated 
management and preservation of natural resources 
and ecosystems; (2) setting up institutions with 
the technical capacities required for urban 
planning, development of infrastructure, waste 
management, and water and sanitation services; 
(3) providing the technical and financial support 
required to strengthen the country’s capacity 
to measure, curb and evaluate environmental 
pollution (including any impacts on health 
and climate change issues);  and (4) keeping 
demographic growth within the limits of socio-
economic and sustainable development objectives. 
this environmental strategy addresses climate 
change issues in a direct way, but then mainly 
from the perspective of atmospheric (greenhouse 
gas) pollution, specifying a range of steps to be 
taken to meet the terms of the United nations 
framework convention on climate change. 
On top of this, the strategy refers to the urban 
environment and includes a slum upgrading 
strategy, but does not specifically address the 
impact of climate change on cities. 

in addition, several nationwide initiatives that address 
the effects of climate change have recently been, 
or are soon to be, launched in mozambique. the 
following three are of interest to the cities and 
climate change initiative:

3. the Un Joint Programme for Disaster risk 
reduction (Drr) and emergency Preparedness 
is led by the Un development Programme (UndP) 
with Un-haBitat participation. this programme 
aims at: (i) mainstreaming disaster risk and 
vulnerability reduction in national development 
plans and programmes, including development of 
policy and norms; (ii) strengthening government 
and civil society capacities for disaster risk 
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reduction at central, provincial and local levels; (iii) 
setting up a national information system including 
early warning, and cross-sector information 
sharing and knowledge management for disaster 
risk reduction. several methods and tools are 
being developed under this Joint Programme, 
some of which could well fit the purpose of the 
cities and climate change initiative.

4. the Un Joint Programme for environmental 
mainstreaming and Adaptation to climate 
change, led by the food and agriculture 
Organisation (faO) with Un-haBitat as 
participating agency. the programme supports 
the government of mozambique’s efforts 
towards sustainable development through (i) 
mainstreaming of environment and climate 
change policies, and (ii) adaptation of human 
activities to climate change. the Programme is 
currently implemented in chicualacuala district, a 
remote and arid rural area of gaza Province 500 
km north-west of maputo. the cities and climate 
change initiative will be able to take advantage 
of the policy and normative work under this 
Programme.

5. the Pilot Programme for climate resilience 
(PPcr), to be funded by a Us$500 million 
contribution from the World Bank in the next 
two to three years. a preliminary step in this 
Pilot Programme – an in-depth assessment 
on the potential climate change impacts in 
mozambique for the next 50 years – is currently 
under preparation.  this Programme is part of the 
climate investment fund (cif), recently approved 
by the Word Bank, and represents a potential 
funding source for follow-up investment under the 
cities and climate change initiative.

many of the policies, strategies and plans that 
have come under analysis included strategic 
recommendations and proposed actions which should 
contribute to the formulation and deployment of 
climate change adaptation and mitigation measures. 
however, lack of integration between these different 
instruments does not make it possible to do so in a 
comprehensive and systematic manner, and the urban 
dimension of the problem does not come under any 
particular focus. in particular, it appears that the 
negative effects of climate change and disaster Risk 
Reduction in general do not yet feature on municipal 
agendas. moreover, to the knowledge of the authors, 
no specific methods or tools have been developed or 

adopted yet. these are major shortfalls which must be 
addressed urgently. 

4.2 City-leVel poliCies anD plans

at the city level, only one instrument was found that 
specifically addressed climate change issues. this is the 
Urban master Plan of maputo municipality – Plano de 
estrutura Urbana do municipio de maputo (PeUmm) 
– which was approved in 2008. as the main urban 
planning instrument for the city, its five-fold objective is 
to: 

•	 define the spatial vision and strategic planning 
priorities of the city;

•	 identify priority areas for public capital investment;

•	 establish municipal principles for urban planning;

•	 provide clear guidelines for private capital 
investment  and/or initiatives;

•	 establish a simple data collection system, and one 
which can be permanently updated

When it comes to climate change, the master Plan 
identifies sensitive areas of maputo that are vulnerable to 
extreme events related to climate change, as well as any 
effects that can be anticipated, and proceeds to detail 
guidelines for future urban development operations. 
the strategic projects in the master Plan include, among 
others: (1) slum upgrading; (2) land requalification for 
development of social/public services and infrastructures; 
(3) land provision for urban expansion; (4) promotion of 
urban diversification of activities and functions, in a bid 
to prevent peri-urban slums and spatial segregation of 
poor communities; and (5) reduce social segmentation 
through provision of infrastructure, services and 
amenities in slum areas. 

another local initiative addresses the effects of climate 
change, viz., the maputo municipal development 
Programme (Pro-maputo), a three-year, Us$40 million 
initiative also funded by the World Bank. although the 
programme does not specifically address issues related 
to climate change its urban planning dimension and 
proposed physical interventions should have mitigation 
effects in that area. furthermore, as mentioned already, 
Pro-maputo can act as a potential source of funding for 
a follow-up investment phase of the cities and climate 
change initiative in the city, especially if the initiative is 
well embedded in the municipal agenda.
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4.3 stakeholDer engagement

the capacity to adapt to climate change reflects the 
ability of a community to reduce its vulnerability; 
therefore, stronger adaptive capacity should focus on 
the most vulnerable groups and territories. there is a 
general agreement on the need to move away from 
top-down implementation approaches and centralised 
planning, and instead look to build adaptive capacity 
and resilience at grassroots level. this calls for enhanced 
mitigation and recovery capacities among local 
stakeholders and communities. 

a stakeholder analysis has been carried out as part of 
the city vulnerability assessment. the main finding was 
a need to broaden stakeholder participation in order 
to enhance the adaptive capacity of the nation, and 
maputo in particular. the following stakeholders were 
identified for the purposes of the cities and climate 
change initiative in mozambique:

At central government level, six departments and 
agencies:

i.  the ministry for the coordination of environmental 
affairs as the focal point for coordinating matters 
related to climate change, with departments 
dealing with urban planning, environmental 
promotion and solid waste management, among 
other areas. 

ii.  the ministry of Public Works and housing 
(ministério das Obras Públicas e habitação – mOPh) 
which is involved with building codes, housing 
development strategies and capital investment in 
water and sanitation.  

iii.  the ministry of state administration (minstério da 
administração estatal – mae) includes two well-
placed institutions for this initiative: (a) the national 
institute of disaster management (ingc); and (b) 
the national directorate for municipal development 
(direcção nacional de desenvolvimento autárquico 
– dnda). 

iv.  the ministry of science and technology (ministério 
da ciência e tecnologias – mct), which tests 
innovative and sustainable solutions/technologies 
for mitigating/adapting to climate change-related 
effects. 

v.  the national institute for hydrography and 
navigation (inahina) which is responsible for 
the deployment and maintenance of tide-gauge 
stations, as well as for the acquisition, processing, 
archiving and dissemination of sea-level data; and 

vi. the national institute of meteorology (inam).

At municipal level: the maputo municipal council 
(mmc) is the main municipal focal point for (i) urban 
plans for climate change adaptation; (ii) coordinating the 
planning and execution of pilot interventions; (iii) training 
and capacity-building programmes; and (iv) serving as 
intermediary to access the final beneficiaries  (vulnerable 
populations at neighbourhood level, slum dwellers and 
community-based or other local associations. 

the academic sector: the eduardo mondlane University 
(Universidade eduardo mondlane - Uem) in maputo will 
be involved in the development and testing of climate 
change adaptation/mitigation tools and methods, 
especially through the faculties of architecture and 
Physical Planning, engineering and sciences.

civil society and the private sector: these are 
essential sectors. Other than the economic forum for the 
environment (fórum económico para o meio ambiente 
– fema), additional major stakeholders have not yet 
been clearly identified. the potential they can offer is of 
a double nature:  enhancing climate change awareness 
and advocacy, and providing capital investment for pilot 
adaptation and/or mitigation schemes.

Before engaging in the design of a climate change 
adaptation strategy for the city of maputo, it is 
important to begin by carrying out a systematic 
assessment of the possible effects; this would examine 
not only how climate change is likely to affect the 
natural environment and physical infrastructure of a 
given urban region, but also to trace any potential 
economic effects on municipal operations and on the 
city’s economy, as well as the social impact on the 
vulnerable population (clean air Partnership, 2007). 

sea wall along maputo coastline 
©Un-haBitat/B.Oballa
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5.0
conclUsIons AnD 
recommenDAtIons

5. 1 priority urban seCtors for Climate 
Change interVention

after the consultations carried out at both municipal 
and central government levels, a list of key priority 
sectors were identified in which climate change 
adaptation and mitigation measures could be tested 
in urban and, particularly, informal areas of maputo 
municipality with a potential relevant impact in the 
short to medium term. these sectors are detailed in 
table 3.

5.2 elements of an effeCtiVe 
aDaptation proCess

for the city of maputo, the climate vulnerability 
assessment has identified four key elements that 
should be endorsed if the adaptation process is to be 
effective:

1. Awareness and engagement of stakeholders. 
the consultations and interviews carried out 
within the framework of this study confirmed a 
strong degree of engagement and interest in the 

need to address climate change as well as in the 
cities and climate change initiative. however, a 
more comprehensive and consistent consultation 
process is needed in order to assess the degree 
of awareness among the various stakeholders. 

2. Climate change impacts and assessment. as 
follow-up to this report, additional data and 
further investigation are needed in order more 
accurately to identify and assess the potential 
effects of climate change in maputo. for this 
purpose, the following four actions must be 
undertaken: (i) review and analysis of historical 
climatic and hydrological records, including the 
hydro-morphological dynamics of maputo Bay; 
(ii) identification of potential threats and effects 
on maputo of various climate change scenarios; 
(iii) in-depth assessment of specific vulnerable 
areas of maputo (e.g., coastal strip, flood-prone 
peri-urban slums, etc.) and sensitive sectors 
(water supply, drainage, energy, transportation, 
building codes, green and wetland areas, solid 
waste management, health, etc.); and (iv) 
assessment of potential socio-economic and 

table 3: proposed key sectors for climate change adaptation and mitigation measures in maputo 

Key sectors type of mitigation and/or adaptation measures

Urban infrastructure and 
planning

•	 improved drainage/storm water system
•	 Building coastline protection dikes
•	 development and implementation of adaptation/mitigation urban plans

housing and building codes
•	 Building environmentally sustainable social housing
•	 development and enforcement of building codes that provide for resistance to natural 

disasters

Water, sanitation and 
health

•	 sustainable use and supply of water resources
•	 Provision of basic services to the urban poor
•	 health education and promotion

Urban environmental 
quality and green areas

•	 improved solid waste management
•	 support of urban agriculture development
•	 Preservation of green areas, wetlands and coastal mangroves
•	 installation of ecological water treatment systems
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infrastructure costs of climate impacts at city 
level.

3. Planning for effective adaptation. an analysis of 
current policies, strategies and plans at national 
level, and of strategic instruments at municipal 
level, shows that climate change issues are 
indeed recognised in mozambique. however, 
these legal/policy/strategic instruments do not 
address climate change either in an integrated 
and consistent way (there are a number of 
gaps), or with any clear focus on urban areas 
(where population densities, hence risks, are 
higher), especially those located in vulnerable 
areas such as along the coastline, as is the 
case with maputo. consequently, the cities 
and climate change initiative in mozambique 
has a strategic role to play in the development 
of adequate policy, strategic and planning 
tools based on the outcomes of the previous 
two steps (i.e., engagement/awareness and 
detailed assessments), in order to provide 
policy- and decision-makers with a range of 
adaptive options for cities. these tools must be 
simple as well as easy to understandable and 

to implement; they must also come as part, of 
an overall strategic framework for sustainable 
urban development in mozambique. currently, 
some innovative plans and strategies are being 
developed for adaptation and mitigation of 
climate change-related impacts on a nationwide 
scale, especially under the leadership of the 
national institute for disaster management 
(ingc). however, these instruments are not yet 
fully adopted or systematically deployed, and 
they do not specifically focus on urban areas.

4. Taking adaptive action. Proper institutional 
mechanisms to guide the adaptation process 
must, in the first place, be established at both 
national and municipal levels. as mentioned 
earlier, the ministry for the coordination of 
environmental affairs is the focal point for 
the coordination of climate change schemes 
and policies in mozambique; however its 
capacity needs to be strengthened. the maputo 
municipal council still lacks a dedicated unit 
or department to deal with climate change 
and related disaster risk reduction issues. 
therefore, the cities and climate change 

improved drainage in mafalala, maputo ©Un-haBitat/B.Oballa
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initiative represents a most welcome opportunity 
to building an institutional set-up within 
the municipality, with proper linkages to 
government/policy-making functions. 

in terms of existing policies, several gaps must 
be filled in. it is highly desirable for the cities 
and climate change initiative to serve as a 
major demonstration and catalytic scheme, with 
a significant impact at both institutional and 
ground levels. 

finally, climate change adaptation must be 
mainstreamed and highlighted in on-going or 
prospective programmes or initiatives. this is 
why deployment of demonstration/adaptation 
projects or interventions is so important. it will 
be essential to establish proper coordination and 
create synergies with on-going programmes.

5.3 a Climate Change implementation 
strategy

the assessment proposes an implementation strategy 
for the cities and climate change initiative to 
be carried out within a two-year time frame. the 
objective is to build the institutional capacities that are 
required to develop appropriate policies, strategies, 
tools and methods for climate change adaptation 
and/or mitigation measures in urban areas. more 
specifically, the threefold objective is the following:

1. to establish effective management and 
implementation capacities within maputo 
municipal council for dealing with climate 
change impacts in urban areas, with clear 
institutional roles and communication channels, 
including mechanisms for policy dialogue.

2. to carry out a fully-fledged and multi-
dimensional assessment of  the impacts of 
climate change on maputo and to develop 
strategies, tools and methods for climate 
change adaptation or /mitigation in urban areas

3. to manage and disseminate awareness of the 
effects of climate change on urban areas, and to 
deploy demonstrative schemes for adaptation-
mitigation in maputo, including awareness-
raising.

the following recommendations will support the 
proposed intervention strategy for implementing the 
cities and climate change initiative in mozambique:

1. secure stronger involvement from 
major stakeholders and set up efficient 
institutional and communication 
mechanisms to reach consensus on the 
proposed intervention strategy.

 following a comprehensive and consistent 
consultation process among all stakeholders, 
it will be important actively to involve key 
institutions such as the ministry for the 
coordination of environmental affairs and 
the national institute of disaster management 
(ingc) at central level, and the maputo 
municipal council at local level. 

 as a result of these consultations, consensus 
on a functional and efficient institutional set-
up of the whole initiative should be reached; 
this consensus will determine the roles and 
responsibilities of the various parties involved 
(i.e., central government, municipal authorities, 
target communities and development partners, 
including Un-haBitat) and establish clear 
communication channels. the consensus must 
also include participation and transparency 
mechanisms at all stages of implementation, 
from decision-making to planning to actual 
execution.

 generally speaking, stronger involvement is 
expected from the academic sector (for research 
and urban planning), civil society (for advocacy 
and awareness-raising) and the private sector 

maputo municipal Council ©Un-haBitat/B.Oballa
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(for setting up sustainable investment schemes 
in the long term). Potential bi- or multi-lateral 
development partners must be identified in 
order to coordinate with on-going projects 
and create synergies at a very early stage 
of the cities and climate change initiative, 
including the identification of potential sources 
for funding the follow-up investment phase. 
for this purpose, liaising with key discussion/
coordination fora such as the Working groups 
for municipal development and for environment 
will be very useful.

 importantly, the proposed implementation 
strategy will have to be discussed and revised 
until full consensus is reached by all parties 
involved.

2. establish effective management and 
implementation capacities in order to fulfil 
the various functions deriving from the 
cities and climate change Initiative from 
the very beginning.

 a full-time national Project Officer (nPO) 
attached to the maputo municipal council 
must be recruited in order to facilitate project 
implementation as per the outcomes of the 
consultative process specified above. 

 if the initiative is to succeed, it is strongly 
recommended that climate change-related 
impacts and disaster Risk Reduction issues 
be mainstreamed within the department 
of environmental management (municipal 
directorate for Urban Planning and environment) 
of the maputo municipal council. at a 
later stage, the functions and status of this 
department must be gradually expanded and 
enhanced, as the department comes fully to 
integrate the various functions, decision-making 
mechanisms and projects of the municipality.

3. Prepare a fully-fledged and multi-
dimensional assessment of the impacts 
of climate change on maputo in order 
to determine the adaptation-mitigation 
measures to be deployed and any steps or 
schemes to be implemented as a matter of 
priority.

 this assessment must take in the following 
elements, at the very least:

 a detailed review of the degree of awareness of 
the effects of climate change on maputo, to be 
followed by a statistical analysis of the results as 
well as a set of  practical recommendations, as a 
prerequisite for awareness-raising campaigns;

 an extensive policy/strategy review of existing 
instruments dealing with climate change, with 
more specific and elaborated recommendations 
on any gaps to be filled in;

 a review and analysis of existing/historical 
climatic and hydrological records of the maputo 
micro-region, including hydro-morphological 
dynamics of the bay; this review should give rise 
to specific recommendations whether to include 
greater maputo in the target area for climate 
change adaptation/mitigation;

 identification of potential threats and effects 
on maputo city (or greater maputo, as the case 
may be) under various climate change scenarios, 
with a special focus on flooding (associated with 
heavy rainfall), rising sea levels and cyclones;

 in-depth assessment of specific vulnerable 
urban areas of maputo (e.g., coastal strip, 
flood-prone peri-urban slums, etc.) and sensitive 
sectors (water supply, drainage system, energy, 
transportation, building codes, green and 
wetland areas, solid waste management, health, 
etc.), including an estimation of any potential 
socio-economic and infrastructure costs of the 
effects of climate on the city;

inadequate solid waste management 
©Un-haBitat/B.Oballa
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 any physical climate change adaptation/
mitigation measures in maputo must be ranked 
by priority over the short, medium and long 
terms, with a special focus on the following four 
sectors: (i) urban infrastructure and planning; (ii) 
housing and building codes; (iii) water, sanitation 
and health; (iv) urban environmental quality and 
green areas (see table 5); also to be included 
is an economic and cross-sector analysis of the 
various adaptation/mitigation measures/options.

4. Develop proper climate change adaptation/
mitigation strategies, tools and methods for 
urban areas in mozambique to be tested in 
maputo city

 training is required urgently for the benefit of 
government and municipal staff to be involved 
in the cities and climate change initiative, if 
they are to be in a position to develop climate 
change adaptation/mitigation strategies, tools 

and methods that are well-adapted to the urban 
situation in mozambique. these are entirely 
missing at the moment. the need is for simple, 
instruments that are easy both to understand 
and implement as part of an overall strategic 
framework for sustainable urban development in 
mozambique

 in this respect, a major step under the cities 
and climate change initiative shall be the 
development of a local climate change 
adaptation and mitigation Plan (lccamP) for 
maputo city. this plan must be consistent with 
the recently approved Urban master Plan of 
maputo municipality (PeUmm); in particular, it 
must provide a range of adaptation/mitigation 
measures/options targeting policy and decision-
makers to be applied in the short, medium 
and long terms. the local climate change 
adaptation and mitigation Plan must be 
prepared and coordinated through the Unit to 

 
adapting to climate change. improved storm water drainage in maputo ©Un-haBitat/B. Oballa



19

climate change assessment fOR maPUtO, mOzamBiqUe: a sUmmaRY

be set up within the maputo municipal council 
by the project. the plan will be part of a set 
of tools and methods to be disseminated and 
applied in other mozambican cities.

 moreover, the municipality’s department of 
environmental management should develop 
a database in order to systematically record 
existing knowledge and data regarding events 
related with climate change which pose a threat 
to the city. such database will make it possible 
to update and adjust the local climate change 
adaptation and mitigation Plan.

5. Implement demonstrative climate 
change adaptation/mitigation projects 
or interventions in maputo, and secure 
funding sources for follow-up investment

 as part of the local climate change adaptation 
and mitigation Plan to be developed for 
maputo, a pilot scheme should be carried out, 
taking advantage of the experience and know-
how developed by Un-haBitat in mozambique. 
such a pilot scheme can have a catalytic role, 
with a potentially positive effect, at both 
institutional and ground levels, demonstrating 
how best to tackle climate change in the 
country’s urban areas. 

 the scheme, if properly carried out, can 
then serve as best practice and stimulate the 
formulation of an improved policy framework; 
this will put public authorities in a better 
position to deal with climate change-related 
issues against a background of accelerated 
urbanisation in mozambique. together with the 
development of adequate capacity and planning 
tools, a pilot adaptation/mitigation scheme 
can also help secure funding for follow-up 
investment, for example under the World Bank’s 
maputo municipal development Programme 
(Pro-maputo) and Pilot Programme for climate 
Resilience.

6. set up dissemination mechanisms regarding 
climate change-related issues in urban 
areas, and launch awareness campaigns.

 last but not least, it will be very important to 
systematise all collected information on climate 
change-related issues in urban areas for the 
duration of the initiative. central government 

institutions such as the ministry for coordination 
of environmental affairs and national institute 
of disaster management (ingc) will have major 
roles to play in this respect. in particular, the 
following should be undertaken:

i. Proper policy dialogue mechanisms should be 
established through workshops that promote/
improved policies/strategies dealing with climate 
change, in order to mainstream the urban 
dimension of this phenomenon. 

ii. all strategies, tools, methods and plans shall 
be devised and disseminated across interested 
parties through a knowledge management set-
up.

iii. efficient dissemination mechanisms should 
be established, with brochures, advocacy 
material and best practice reports prepared and, 
distributed to municipalities through seminars 
and ad-hoc training sessions. the associação 
nacional dos municípios de moçambique 
(anamm) could also help in this purpose.

iv. since the assessment identifies the potential 
effects of climate change in urban areas, each 
of these should provide the theme for an 
awareness campaign.  
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figure 4: proposeD CommuniCation flow for proJeCt implementation

legenD:

cc: climate change
dmP: disaster management Programme
dRR: disaster Risk Reduction
ingc:  instituto nacional de gestão de calamidades/national institute for disaster management 
micOa: ministério para a coordenação da acção ambiental/ ministry for coordination of environmental 

affairs 
mmc:  maputo municipal council
ccci: cities & climate change initiative 
ROaas: Regional Office for africa and the arab states
tcBB: training and capacity Building Branch
UePB: Urban environment Planning Branch
Un-haBitat: United nations human settlements Programme
inam:  instituto nacional de meteorologia/national institute for meteorology 
dnda: direcção nacional de desenvolvimento autárquico/national directorate for local authority 

development
ine: instituto nacional de estatística/national institute for statistics
Uem: Universidade/University eduardo mondlane
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Un-hABitAt’s Cities and Climate Change initiative promotes enhanced climate change mitigation and 
adaptation in developing country cities. maputo is a pilot city of the initiative, and this document is 
an initial output of the city’s Cities and Climate Change initiative activities. this summary on climate 
change assessment for maputo is based on the report titled “Climate Change impacts in Urban Areas 
of mozambique, a Pilot initiative in maputo City: Preliminary Assessment and Proposed implementation 
strategy”.  
 
starting with a brief background on the city, the report addresses maputo’s climate change situation 
from a climate risk perspective that focuses on hazards, vulnerabilities and the adaptive capacities of the 
city. Following the insights gained from clarifying the climate change challenges, the report proposes the 
key sectors for climate change adaptation and mitigation measures in maputo. it finally recommends 
a Climate Change implementation strategy for the city to be carried out under the Cities and Climate 
Change initiative. 




