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PREFACE

Niger, party to the United Nations Framework Gamion on Climate Change, like all other
parties, has to make an inventory of the implentemtaof the aforesaid Convention.
Commonly called National Communication, this on@vmles information on : (I) the
national greenhouse gases inventory ; (1) the endhility of Niger on the climatic changes ;
(Il1) the adaptation to the climate change ; (i tmeasurements taken and planned to
attenuate the greenhouse gas emissions and ; évprtfanization of the State as regards
climate change.

After the elaboration of his initial national commcation in 2000, Niger would like to
reiterate to the international community, througls tsecond communication, its message of
solidarity and mutual confidence to fight againisé tclimate perturbation mainly due to
human activities.

The initiatives developed and the actions of edaoaand sensitizing which it undertook

since the ratification of the United Nations FramewConvention on Climate Change on

July 25, 1995, led the Nigerien people entire toobee aware that the safeguarding of the
world environment is a duty for all the nations atidhe people.

That is why, in this combat against the destrucbhgnman of our environment, these valiant
people undertake daily positive actions like thetoration of the soils, the afforestation and
the rational management of the natural resources.

For its part, vis-a-vis to the climate change, Niggmains convinced that each nation must
assume its responsibilities and affirms that it @léo ensure his responsibility.

Also, it confirms its firm engagement to apply tbleligations related with Convention by
taking account of the principle of common but difietiated responsibility.

Moreover, enriched by the important information taomed in the second national

communication, Niger undertakes the integration, alh its strategies and policies of

development as well at the local, regional to metiolevel, of the problems of the

environment in particular its climate change dimemsbecause that represents for him the
pledge for to reach the Millenium Development Gaatsl a lever to ensure the sustainable
development.

The Director of the Prime Minister Cabinet,
President of the National Council of the
Environment for Sustainable Development

OUSMANE Mahaman
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LIST OF ACRONYMS

ACMAD: African Center of Meteorological Applicatis for Development

AMESD: African Monitoring of the Environment for Stainable Development

AMMA: African Monsoon Multidisciplinary Analyses

ANPIP: Nigerien Association for the Prdioa of Private Irrigation
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CERMES: Centre for Medical and Social Research

CES/DRS: Conservation of Water and So#géédse and Restoration of Soils

CFP: Center of Formation and Improvement

CFTTR: Center of Training in Techniques of Road Transport

CMC: Modern Cooking Fuels

CNEDD: National Council of the Environment for &aisable Development]

CNES: National Center for Solaergyy

COD: Chemical Oxygen Demand

COMINAK: Mining company of Akouta
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Operational Hydrology
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CTCVC: Technical Committee on Climate Changes aadaWility

DA: Analysis Division

DAF: Finance and Administration Direction

DCDS: Coordination and Statistic Development Diatt

DCPB: Biological Products Control Division

DCR: Cash Crop Direction
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DPS/SPV: Health Control Police and Veterinary Rublealth Division
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EXECUTIVE SUMMARY

With a total land area of 1,267,000 sq km, Nigea landlocked country. Its nearest border to tlze se
is located at about 700 km i.e from the Gulf of &&&. The country is bordered in the North by
Algeria and Libya, in the East by Chad, in the &dayt Nigeria and Benin and in the West by Burkina
Faso and Mali.

Its natural environment is harsh, with a climatittern characterized by low rainfall that is valéain
time and space, and by high temperatures whichedser its aridity. In spite of these natural
constraints, the rural sector plays a key rolderiational economy. It is the most important secto
activity in view of its contribution to the GDP (%4l in 2001) and to export earnings (44%). In
addition, it is the main source of employment: gieatest majority of rural dwellers (83.8% of the
total population) practice agriculture and animaklandry, and exploit forest, fauna and fishery
resources.

The Second National Communication deals with tHi®viong issues: greenhouse gases; capacity to
reduce gas emissions; vulnerability to climate g¢earand variability; adaptation measures and
strategies; institutional arrangement set up by @®evernment to face climate change and
requirements to address the adverse effects caichange.

Table 1 below summarizes total GHG emissions ireNig 2000.

Table 1: Estimates of total emissions for the ye&t000

GREENHOUSE GAS SOURCE AND SINK COp COp CHa | N20 | NOx | CO | NMVOC | sOp

CATEGORIES Emissions| Removals

Total National Emissions and Removals 1905 -16917| 330| 16| 23| 677 77 2 140

1 Energy Reference Approa&? 756

Sectoral Approach 1887 35| o 21| 614 76 |2140
A Fuel Combustion 1887 35 0 21| 614 76
B Fugitive Emissions from Fuels @ 0 0 0 0 0

2 Industrial Processes 18 0 0 0 q 1 0

3 Solvent and Other Product Use 0 0 0

4 Agriculture 286| 15 0| 10

5 Land-Use Change & Forestry 2) 0 (2) -16917 6 0 2 | 54

6 Waste 3 1

7 Other (please specify) 0 0 0 0 0 0 Qg

Memo ltems:

International Bunkers 37 0 0 0 0 0 0
Aviation 37 0 0 0 0 0 0
Marine 0 0 0 0 0 0 0

CO2 Emissions from Biomass 5590

Total emissions of GHG are estimated at 18,911 @dCl0,, 330 Gg for CHand 16 Gg for BD.
Potential for sequestration is - 33,922 Gg for,CIhe detailed analysis of emissions by key soigce
summarized in the table below:
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Table 2: Estimates of emissions per key sub-sectfar the year 2000

Greenhouse gas source and sink categories CO, emissions| CO, removals CH, N,O NO, Cco NMVOCs SO,
(Gg) (Gg) (Gg) (Go) (Gg) (Go) (Gg) (Gg)
Total national emissions and removals 1905 -16 917 330 16 23 677 77 2 140
1. Energy 1887 0 35 0 21 614 76 2 140
A. Fuel combustion (sectoral approach) 1 35 0 21 614 76 2140
1. Energy Industries 276 0 0 1 0 0 1523
2. Manufacturing industries and
construction 102 0 0 0 0 0 101
3. Transport 757 0 0 8 38 7 345
4. Other sectors 750 35 0 13 575 69 171
5. Other (please specify) 2 0 0 0 0 0 0
B. Fugitive emissions from fuels 0 0 0 0 0 0
1. Solid fuels 0 0 0 0 0
2. Oil and natural gas 0 0 0 0 0
2. Industrial processes 18 0 0 0 0 0 1 0
A. Mineral products 18 0 0 0 0
B. Chemical industry 0 0 0 0 0 0 0
C. Metal production 0 0 0 0 0 0 0
D. Other production 0 0 0 0 0 1 0
E. Production of halocarbons a
sulphur hexafluoride
F. Consumption of halocarbons a
sulphur hexafluoride
G. Other (please specify) 0 0 0 0 0 0 0
3. Solvent and other product use 0 0 0
4. Agriculture 286 15 0 10 0 0
A. Enteric fermentation 271
B. Manure management 12 0 0
C. Rice cultivation 2 0
D. Agricultural soils 15 0
E. Prescribed burning of savannahs 0 0 0 6 0
F. Field burning of agricultural residues 0 0 0 4 0
G. Other (please specify) 0 0 0 0 0
5. Land-use change and forestry* 0 -16 917 6 0 2 54 0 0
A. Changes in forest and other woqdy
biomass stocks 0 -33 922
B. Forest and grassland conversion 4 765 0 6 0 2 54




XVil

C. Abandonment of managed lands 0
D. CGO, emissions and removals from soil 12 241 0
E. Other (please specify) 0 0 0 0 0 0
6. Waste 3 1 0 0 0 0
A. Solid waste disposal on land 0 0 0
B. Waste-water handling 2 1 0 0 0
C. Waste incineration 0 0 0 0
D. Other (please specify) 0 0 0 0 0 0
7. Other (please specify) 0 0 0 0 0 0 0 0
Memo items
International bunkers 37 0 0 0 0 0 0
Aviation 37 0 0 0 0 0 0
Marine 0 0 0 0 0 0 0
CO, emissions from biomass 559
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The analysis shows that the Land Use Land Use @hand Forestry (LULUCF) sector is the most
important source of CQOemission with 17,006 Gg GOncluding 12,241 Gg COfrom land use sub-
sector and 4,765 Gg G@om the forestry and grassland subsector. Eneegios is second, with a
total of 1,887 Gg Ce@distributed among the following sub-sectors: tpams (757 Gg CG), mines
(750 Gg CQ), energy industries (276 Gg @@nd manufacturing industries and constructior2 (&g
CO,).

Emissions from international bunkers are estimaite87 Gg C@ mainly in the aviation. The use of
fuel wood for cooking results in about 5590 Gg.,@&missions which are not taken into account in the
sector as recommended by the IPCC.

Total emissions of CHstand at 329.90 Gg, including 286 Gg from theadjral sector, 35 Gg from
the energy sector, 6 Gg from the LUCF sector a@d 3rom the waste management sector.

The enteric fermentation is the greatest sourdeHyf emissions because of the importance of animal
husbandry in Niger (more than 30 million animalsoreled according to the Agricultural and animal
census (RGAC) carried out from 2004 to 2007).

Total emissions of 0 amount to 16 Gg and are mainly from the key adjtical sector, and in
particular from the agricultural land subsector @§). The emissions from other sectors are very
marginal (with a total of 1 Gg).

Finally, with regards to the Global Warming Pota@hGWP), Niger's emissions for 2000 amount to
30,801 Gg EQ-CQ including 17,132 Gg (55.62%) from the LULUCF sectb0,66 Gg (34,60%)
from the agriculture sector, 2,622 Gg (8.51%) fritvm energy sector, 373 Gg (1.21%) from the waste
sector and 18 Gg (0.06%) from the industrial presector.

The inventory of total emissions of GH@&Q(801 Gg EQ-CQ) and sequestration of GHG
(-33 922 Gg Eg-CQ) : Niger is not a source but a sink

Since Niger is not a member of Annex |, it is notenitted to any GHG emission reduction policy
and measures. However, as a party to the Convelitionust contribute to the global effort aimed at
stabilizing emissions by presenting the countrgpacity to reduce its emissions. This capacitydies
the implementation of sector-based policies fonstanable development.

The latest IPCC report concluded that the Africantinent is the most vulnerable to climatic change
and, for the first time, it was recognized that 8&hel became drier during the"2@&ntury. Niger is
located in an area which is already experienciegefifects of global warming. As a result, the count
is particularly vulnerable to the adverse effe¢ths phenomenon.

A study of climate variability over the period 198000 shows a significant decrease in annual
rainfall as well as a serious increase in minimwmperatures. Regarding future projection, the
increase in average annual maximum temperaturéseath 2.3 °C according to the B2 scenario and
goes up to 2.6 °C according the A2 scenario overR020-2049 period. The highest increase will be
recorded in the stations of Agadez, Maine, Konml Btaradi. The stations of Niamey and Gaya will
experience the lowest increase, yet with warmingkwimay reach 1.5 °C. With regards to the rainfall
projections, the study indicates a slight incraastne cumulative rainfall over the 2020-2049 pdrio
for most of stations observed as well as a latet sf the rainy season. This will certainly afféog
predominant rain-fed agriculture and food secuirtygeneral. This situation is confirmed by yield
increase forecasted by the modeling describedeiciiapter devoted to vulnerability.

Based on the conclusions of tH& PCC report and baseline studies for this naticeatmunication,
adaptation to climate change is, for a country INiger, a matter of priority concern. A certain
number of adaptation measures and strategies,anptiogram for raising stakeholders’ awareness on
the impacts of climate change, are recommendethéomain socioeconomic sectors. It is clear that
the most sustainable solution will require the gnétion of adaptation to climate change into
economic and social development policies, partitpiato the Fast Track Development and Poverty
Reduction Strategy.

Following the signature of the United Nations Framek Convention on Climate Change (UNFCCC)
and its ratification in 1995, Niger developed aibiadl Plan for Sustainable Development (PNEDD)
which serves as a framework for all environmental austainable development policies and whose
implementation is coordinated by the National Emwimental Council for Sustainable Development
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(CNEDD). In addition, the National Strategy and idotPlan for climate change and variability was
developed, validated and adopted, with the supidddNDP/GEF.

Regarding the country priority needs to addresisdveffects of climate change, it is important tha
the technology transfer process for mitigation addptation to climate change takes into account
economic and social development priorities, asngeffiby strategic frameworks, i.e. the Fast Track
Development and Poverty Reduction Strategy (SDRT),Rural Development Strategy (SDR), the
National Adaptation Program of Action (NAPA), thee®aration on Energy Policy (DPE), the
National Strategy for Access to Modern Energy S®wi(SNASEM) and other strategic documents
on sub-regional integration. Strategic developnagions contained in these program documents set
quantitative goals which are quite ambitious anbie@ble. It should be noted that the issue of
technology transfer is particularly important irethnergy sector in view of the resource potenfial o
the country. Thus 15 projects profiles are pregkintehis document and are focused on mitigation as
well as on adaptation to climate change. They atd@ipate the integration of climate change into
national development strategic frameworks. Regardutaptation in particular, Niger, which features
among the Least Developed Countries (LDC), has dtatad and submitted for funding, a National
Adaption Program of Action (NAPA), in accordancahthe Marrakech agreement

This document contains detailed project with thedseon capacity building in the fields of research
and systematic observation, funding, informatiowameness, education and training. However, it
appears that these initiatives and projects daamget enough decision makers, the rural dwelleds a
pupils who represent a special audience.

Yet, there are shortcomings and constraints thatdn the effective implementation of the
Convention. So far many actions have been set opdome these obstacles.
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FOREWORD

Few decades ago, the international scientific conitpgsounded the alarm about the probable impacts
of human activities on the balance of the globahate. It is now an established fact that global
warming observed over a fifty-year period or somisstly attributable to human activities and non-
natural phenomena. These climatic disturbancesifiext droughts, frequent floods, strong winds,
heat waves, sea level rise, etc.), that scierititially forecasted for the end of the 2Century are
already occurring and at more frequent intervalsewveral regions of the world. They are increaging|
affecting many people worldwide. By and large, hpeenomena have various consequences (famine,
disease, migration and loss of thousands of lifirh the poorest countries cannot cope with.

These phenomena have not spared Niger, a countmgamiconomy is highly dependent on the rural
sector and which is paying the heaviest toll. &t féor nearly three decades, there have beenrestur
droughts with negative effects on water resourcisturbance of rainfall and hydrologic regimes,
etc.); a real degradation of agricultural landspleigon of the natural environment resulting in a
significant reduction of tree, shrub and grassussss, both quantitatively and in qualitatively vael

as genetic depletion. All of these effects resaitlp from, the very high human pressure.

This is the reason why, Niger, like other countii@glved in the protection of global environment
with the view to delivering a habitable planet floture generations, signed the United Nations
Framework Convention on Climate Change on Jufie 1992.

The ratification of this Convention by Niger on 28y 1995 as well as all the efforts made to canfor
to its provisions, as stated in the Second Nati@ainmunication, are the expression of Niger's
commitment to contribute to the fight against glolvarming to which Niger is vulnerable in view of
its fragile ecosystems and/or its economy thaighli dependent on climate-sensitive sectors.

The country is currently looking towards stepping some adaptation efforts. To that end, it needs
financial and technical support to achieve its #alagn strategy. Such is the major challenge of the
multilateral cooperation.

————— Niger Second National Communication on Cliem&hange ----- XX



INTRODUCTION

In January 1996 and in accordance with the Rio cimemts, Niger established the National
Environmental Council for Sustainable DevelopmedNEDD). This Council, which is under the
supervision of the Prime Minister's Office, devedop the National Environmental Plan for
Sustainable Development (PNEDD) which is made ugixofriority programs, including one related
to climate change.

The implementation of this PNEDD is coordinated thg National Environmental Council for a
Sustainable Development (CNEDD) and serves aseeirark for all policies related to environment
and sustainable development.

To implement these priority programs, specializechhical committees were set up including the
technical Committee for Climate Change and Vangb{ICNCVC). This committee was established
in 1997 and is made up of the representatives okefmnent agencies, semi-public bodies, research
and training institutions, university, civil sogreaind private sector. Its mission is to support the
Executive Secretariat of the National Environmen@obuncil for a Sustainable Development
(SE/CNEDD) in implementing the Climate Change/Vhitity Program. One of the major objectives
of this program is to implement the provisions bé tUnited Nations Framework Convention on
Climate Change at national level. It is under thpesvision of this Program that Niger prepared its
Initial National Communication (INC) with the suppoof PNUD/FEM/NER/97/G33 “Climatic
Change” funded by the Global Environment FacilBEf).

A self-assessment of the Initial National Commuticcarevealed that there was little involvement of

stakeholders with relevant data in this committée.a result, the making up of this body was

reviewed and five thematic working groups were ldithed: Energy-Water-Road Infrastructure;

Agriculture-Livestock; Forestry, Fisheries and HdnZiones; Industrial Process; Wastes and Health;
Mechanism for a Clean Development.

Following the publication of its Initial Communidan, Niger carried out a certain number of actdsti
including:

» Development, validation and adoption of the NatidBategy and Action Plan for Climate
Change and Variability with the support of UNDP/GEF

e Organization of several workshops for informatidraring and awareness raising on climate
Change;

« Publication of five articles in newspapers and tlgwment of a booklet on climate change;

e Organization of several training workshops on Cl&evelopment Mechanism (CDM) for
Government entities, the civil society, NGOs and ghivate sector. These sessions made it
possible to identify nine project ideas;

« Development of a National Adaptation Program ofié«ti{NAPA) for Climate Change to help
mitigate the adverse effects of Climate Changehemtost vulnerable population with a view
to promote sustainable development and fight agpimgerty in Niger;

* Implementation of PNUD/FEM/RAF02-G31 project emtitl“Capacity building for improving
Greenhouse Gas Inventories in West and Centrat&frvhich aims at building the capacity
of beneficiary countries to improve the data qyadid emission factors used in their national
greenhouse gas inventories (IGES);

* Implementation of the “Self-assessment of thedhational Communication Project” which
was aimed at identifying the shortcomings and weakes of the Communication and making
suggestions for improving the Second National Comination;

« Development and implementation of the National -8sffessment of Capacity Building Needs
for managing global environment (ANCR). The objeetof this project was to assess the
needs for capacity building and come up with atstpaand a plan of action to implement
capacity building activities in connection with Gemtions on Desertification Control,
Biodiversity and Climate Change.

The content of this Second National Communicatisndéfined by the provisions of Decision
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17/COP.8 related to the preparation of the Nati@@hmunication of countries that are not members
of Annex | of the Convention. Chapter one of thiguiment sets the national circumstances, and in
particular the aspects of development policiestedldo the major components of Climate Change
Process. Then, chapter two is devoted to greenhgases inventories, in accordance with the
methodology recommended by the Convention Secattaand the IPCC. This inventory is
complemented by tables providing details on cata carried out. Capacity for mitigating the
effects of greenhouse gas emissions is the foctiseothird chapter; this capacity is related toiaoc
and economic development policies of the country.

Chapter IV deals with vulnerability to climate clgenand variability. It is followed by chapter V
which is devoted to climate change adaptation whitjuires external assistance. Finally chapter VI
makes a detailed assessment of Niger’s requiren@eféiciently implement the Convention.



l. NATIONAL CIRCUMSTANCES
.1 CHARACTERIZATION OF THE COUNTRY
.1.1 Location

Niger is a landlocked country with a total landsaoé 1,267,000 sq km. It lies between 12 and 23° N.
It is at the junction of North Africa and Sub-Sadraifrica on the one hand and of West and Central
Africa on the other hand. It is bordered in the thpby Algeria and Libya, in the East by Chad,lia t
South by Nigeria and Benin and in the West by Buakraso and Mali (see figure 1), and it belongs to
the group of continental countries of the Westarb-iegion. Niger is very far from the costal line
(1,900 km from the Atlantic coast and about 700fkam the Gulf of Guinea (distance from Gaya and
Niamey) where the ports of Tema and Cotonou aréal

A7

LIBYE

BENIN, | NIGERIA

Figure 1: Location of Niger

[.L1.2 Climate

Niger's natural environment is harsh, with a climgbattern characterized by low rainfall that is
variable in time and space and by high temperatwigsh make its aridity more severe. There are
four climatic zones (see figure 2 on the next page)
» the Sudano-Sahelian zone which represents aboutf 1B& country’s total land area, with an
annual rainfall ranging from 600 to 800 mm durirmymal years;
» the Sahelian zone which accounts for 10% of thel tabd area of the country, with an annual
rainfall ranging from 350 to 600 mm;
» the Sahelo-Saharan zone (12% of the total land an¢la annual rainfall that varies between
150 mm and 350 mm;
» the Saharan zone, which is desert, occupies 7 #eafountry (less than 150 mm).

In spite of these natural constraints, the rurat@eplays a key role in the national economys Ithe
most important sector of activity in view of itsitdbution to the GDP (41% in 2001) and to export
earnings (44%). In addition, it is a major souréeemployment for the greatest majority of rural
dwellers (83.8% of the total population) who preetagriculture and animal husbandry, and extract
forest, fauna and fishery resources.
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Figure 2: Main climatic zones in Niger

The landscape of Niger (figure 3, below) is charazed:
in its southern part, by a succession of plains@attaus interspersed with:
0 outcrops of Precambrian rocks, in the west;
range of hills from the cretaceous and the tertmjods, in the Center and the West;
o valleys and basins, from West to East ;

(0]

in its northern part, by vast geomorphic zones. miagr ones include:
the crystalline massif of the Air-Ténéré in the @erand which culminates at more than

(0]

O O Oo0OO0o0Oo

2000 m.

Large areas flooded by waters from the Air;

Irazer in the West, Tadress in the South, KawéhénEast;
Termit Sandstone;

Barren plateaus;

Large sandy and desert stretches.
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Figure 3: Map of Niger showing the landscape

[.1.4 Land use systems

The Nigef land use systems include:
The Niger River valley system in the portion of thiger River that goes through the territory

of Niger over 550 km, in its western part. Thisteys covers an area of about 175,200 ha;
The Dallols which are part of the Oulliminenden &iwystem. These are fossil valleys,
ancient tributaries of the left bank of the Nigeve®, which generally stretch from North to

South;

The Adder-Doutchi-Maggia-Tarka which includes thaddia Valley that lies between 13°5’
and 14°30’ Nord. It occupies a land area of 200@regThe average altitude within the valley

! Sourcehttp:/www.ird.fr/bani/cartes/document

2 TORQUEBIAU.E and MOUSSA, H, 1990
Niger Second National Communication on Cliem@hange



is 300 m;

« The Maradi Goulbi which is a long alluvial plainttvia flood bed;

« Plains, which are made up of stretches of flat medotonous agricultural lands; they cover a
surface area estimated at 6,000 sq km;

» Plateaus which essentially cover the western portb the semi-arid zone. The plateaus
occupy a surface area of about 100,000 sq km.

[.2. NATURAL RESOURCES
.2.1 Land

Arable areas are estimated at 15 million ha, regmtasy less than 12% of the total land area of the
country while cultivated lands are estimated atiians ha. Irrigation lands are estimated at about
270,000 ha, that is 4% of the total land areduding 140,000 ha that are located in the NigerRiv
Valley. Land distribution according to climatic @mreveals that 65% of lands are in the Sahelian
zone (annual rainfall less than 200 mm), 12% inShkel-Saharan zone (200 to 300 mm), 12% in the
Sahelian zone, 9.8% in the Sudano-Sahelian zoneO&hd&s6 in the Sudanian zone where annual
rainfall is higher than 600 mm.

.2.2 Water

Niger's water resources consist of rainfall, suefagater and groundwater. In spite of its dry clieat
Niger has great water resource potential made spriéice water and groundwafer.

In Niger, rainfall varies in space (rainfall varigsm 0 to 800 mm/year, from North to South) amdeti

(it rains from June to September. The rest of tharyis totally dry). There is also inter-annual
variability (the ratio between annual rainfall betdecadal wet year and the dry decadal year reache
2.5 towards the 500mm isohyets and is higher thiaaards the 200 mm isohyets).

In general, surface water resources are plentyigefmore than 30 billion cubic meters/year) of
which only 1% is being exploited.

5 _'Ff:‘l_'_-l -
These water resources largely come from the NigegrRand its right bank tributaries i.e more than

3 MHE, 2005
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29 billion cubic meters/year. There are few streamthe rest of the country and their flow varies
significantly from one year to the other. Artifitiaater reservoirs (dams) make it possible to store
large quantity of water. Today there are aboutfaBem with 100 million cubic meters in total.

There are plans to construct dozens of dams. Th& mgoortant ones include: the Kandadji and
Gambou dams on the Niger River and the Dyondyoiaga, @n the Mekrou River. In addition, there is
a great number of permanent or seasonal ponds.

There are several ponds in Niger, 175 of whichpemnanent. Very few of these water bodies have
been studied or subjected to any hydrological nooinig.

Table 3: Distribution of ponds per regior?

Region Agadez Diffa | Dosso| Maradi| Tahoug Tillabery Zindef U.C. Niamey
Number of ponds 10 12( 113 40 282 145 330 13
Permanent ponds - 5 54 4 39 51 2( 2

Groundwater represents 2.5 billion cubic meters thaenewable every year, 20% of which are
exploited and 2000 billion cubic meters that aré mmewable; a marginal portion of this water is
exploited for mining activities in the northern paf the country.

1.2.3  Soil
In Niger, soils are generally poor in nutrients amalve low organic matter content. They are

characterized by decreasing level of fertility, reesed acidification, exposure to water and wind
erosion, low water retention capacity thus levefeofility.

They are also subjected to alkanization and saliitim. Potential cultivated land is estimated at 15
million ha, representing at least 12% of the tetaface area of the country. It should be noteti8fa
to 85% of arable land are located on dunes and bhlyo 20% are moderately clay hydromorphic

----- Niger Second National Communication on Clien@hange -----
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soils* Soils in areas with mountains and large plat¢airs Ader Doutchi, Continental terminal) are
litho soils. Fossil valleys are mostly litho soils.fossil valleys (Dallols, Goulbi, and Koramaiyar
valleys, the Komadougou, Lake Chad and Manga Isasis are mostly hydromorphic and vertisols.
I.2.4 Vegetation

Niger is home to species and plant formation repriesl by several bio-geographic layers.

Niger’s flora is made up of about 1,600 species Tdnd area occupied by forest is estimated at
14,000,000 ha. Forests are the main source of dmmesergy for population. They are used for
fodder, traditional medicine and scientific res@arc

5 & 12 1

LEGENDE
Zonage agro-écologique du Niger T
|| Limites des Ragions La densité de la végétation > Na

Routes principales ~
/', Routes bitumées ~
 Routes permanentes -
Mdvi maximum 10 ans e
Couverture végétale absente - \
Vdodtatl o g 4 lache -+ /_,.v' + 4 + Y e

© \Villes principales > 3 "\

i ’
[ Végetati turelle dense & moy i e

Figure 4: Map of vegetation density

Source Website: www2.polito.it/ricerca/cctm cctm@polito.

NB: Classification of values is as follows: NDVI -10:-205 vegetation cover nonexistent to loose;
NDVI 0.205 - 0.386 vegetation cover from loose tedim; NDVI 0.386 - 1 vegetation cover from
medium to dense.

The major bioclimatic zones include: (i) the Sahazane where vegetation, when it exists, consists o

4 PAN-LCD/GRN, 1998
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sparse shrub steppe which provides shelter to switieally endangered species suchGryx and
Addax (ii) the Sahel-Saharan zone, which virtually esponds to the inhabited part of Niger, is
characterized by vegetation ranging from contragledt formation or sparse shrubs to more diffuse
tree vegetation in the South; (iii) the Saheliane@hich is characterized by scattered grass savann
and low density shrub layer with more trees in wetands wherécacia tortiliset Aristida mutabilis

are the dominant species; finally (iv) the Sudaabelian zone which occupies the South-most part of
the country; its vegetation is mostly savanna attarzed by more or less sparse grass layer. It
generally consists of combretaceae and woody sp&dib economic value such as sh¥té€laria
paradoxun), African locust Parkia biglobos} baobabAdansonia digitaty etc®

.2.5 Fauna

The various bioclimatic layers and ecosystems geNharbor a rich fauna resource. Recent scientific
studies have focused only on vertebrates and ticptar mammals.

The fauna consists of species from the Sudaniae aad the South of the Sahelian and the Sahara-
desert zone. There is little knowledge of most oimal species (mammals, birds, reptiles,
amphibians, fish, invertebrate, etc.) and natuabitats.

Studies carried out in connection with the develeptrof the National Strategy and Action Plan for
biodiversity, indicate that Niger is home to 3,200mal species, including 168 mammals species, 512
bird species, 150 reptiles and amphibian speciafigh species and a great number of invertebrates
(molluscs, insects).

[.2.6  Mineral resources

Regarding mineral resources, the various mine d@nexploration operations carried out over more
than 50 years in Niger revealed the existencelafgee and diverse oil and mineral potential: a tofal
thirty mineral substances and up to 300 occurreandsleposits were identified.

In addition to hydrocarbon and mineral substanceghvhave been or are subjected to industrial or
semi-industrial mining (uranium, coal, limestonkppphate, tin...), there are occurrences and deposits
of precious metals (gold, platinum, silver), speametals (lithium, cobalt, chrome, manganese) and
base metal (copper, lead, zinc).

® PAN-LCD/GRN, 1998
® SNPA/DB, 1998
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1.2.7 Energy resources

The energy consumption is low and is estimatedb@atkllograms of oil equivalent per capita and per
year i.e. one of the lowest in the world. The sesrof energy include fuelwood (87%), petroleum
products (7%), and electricity (2%).

The Energy sector has three main characterist{gs predominance of fuel wood in the energy

balance; this source of energy covers more than 80%nergy demand and comes from forest
formations and (ii) predominance of domestic enesggtor in the national energy balance. It hastgrea
impact on the national environment and economy.

Power is supplied both by national sources anditspgfrom Nigeria. At the national level, power
(189.39 GWh in 2003) is generated by the Natiomavét Company$ociété Nigérienne d’Electricité

(NIGELEC)] and the Niger Anou Araren Coal Mining @pany Bociété Nigérienne de Charbon
d’Anou Araren(SONICHARY)]. In 2003, imports from Nigeria amounted275.5 GWh. Imports from

Nigeria covered 59% of the 465 GWh national enatggnand in 2003.The National electrification
rate was around 6.5% in 2003.

Oil exploration in Niger was intensified in the lat990s through the implementation of a largeescal
program of review of previous geological and geitgl data . This resulted in the development of a
document aimed at promoting oil potential in Nigeshould be noted that international oil companie
conducted several prospecting operations on thenadtterritory from 1958 to 2000. Niger is not yet
an oil producing country despite the discovery mingising occurrences of oil and gas. This is the
reason why the Government of Niger decided to &rbromote its oil potential by diversifying its
partners with the prospect of increasing chancefisimover new oil deposits. Niger is endowed with
mineral coal deposits but only the Anou-Araren difpie currently being developed. The country has
a great hydrocarbon storage capacity amounting 808 cubic meters. It imports all the oil products
it needs. In 2003, the national oil products corsiion was 178,856 cubic meters.

Renewable energy sources in Niger include: biomsalsr energy, wind energy and biogas. With
regard to biomass, firewood is the major sourcesrdrgy and it is used by more than 91% of
households. More than 200,000 tons of wood are vethevery year from national forest resources.
Regarding solar energy, all parts of the counttyaglot of sunshine, with maximum sunshine in the
Northern part. Sunshine is quite regular excepinduthe rainy season, when sometimes clouds
significantly reduce its intensity.

Average monthly values recorded vary from 5 kWhisgters to 7 kWh/sq. meters per day, and
average sunshine varies from 7 to 10 hours per dgsearch-development activities in
thermodynamics, conducted by tkdfice National de Recherche en Energie Solaire EQNOL)
since its establishment in 1965, resulted in tlwgpetion and marketing of thermal solar equipment,
including solar water heaters, stills, cookers, EtdNiger, large scale use of solar energy beganid
1970s with the installation of 1,370 televisionssasing photovoltaic system throughout the country.
Solar energy was also used for other purposes,asiglater pumping, irrigation, telecommunications,
lighting, refrigeration, etc. Currently, this soerof energy is rapidly developing through the
electrification of rural areas and remote centé@fsere is also a great potential of wind energy in
northern part of the country where average winedpe 5 m/s while 2.5 m/s is recorded in the South.
To date, about forty energy generating wind systamsbeing used for water supply, irrigation and
fish farming.

The domestic energy sub-sector is dominated bytioadl energies (wood energy and crop residues)
that are mainly used to meet cooking needs of lmmlds. In response to such situation, many steps
aimed at reducing the demand have been takentsiaaarly 1970. In mid 1980s, The Government of
Niger decided to adopt a more holistic and condeafgoroach, matching demand and supply, in other
words set a balance between energy demand and fesesirces. This resulted in the development, as
of 1986/1987, of a Domestic Energy Developmentt&tia SED), focused on a sound, efficient and
controlled management of forest resources; linutatof fuel wood demand; diversification of
domestic energy sources in urban areas by usiegnative energy sources (paraffin, butane and
mineral coal) and dissemination of improved cooleagipment.

" SIE/IMME, 2005
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1.3 POPULATION

In 2001, Niger population was estimated at 11,08D,thhabitant$ living mostly in rural areas
(83.8%),.This population derives most of its inefrom natural resources.

The population growth rate was 3.3% in 2001 i.e ohehe highest in the world. Fertility index,
representing the average number of children peramofh5-49 years old), was 7.5.

According to the trend scenario, based on natistatistics, the population will reach 17.3 million
inhabitants in 2015 and 24.1 million inhabitant2025. There are eight (8) socio-linguistic groups
Niger (Hausa, Sonrai-Djerma, Fulani, Tuareg, Karsaurmantché, Arab anttbubou). The two largest
groups in number (Hausa and Songhai-Zarma) acéauabout 80% of the population and are in general
sedentary farmers. On the other hand, the numbeooéadic populations (less than 10%) is continyousl
decreasing, as a consequence of droughts and sharige style which resulted in their settlemeither

in rural or urban centers. Due to this change énpibpulation structure, the traditional distinctimiween
farmers and pastoralists has become blurred, tsdspastoralists have become farmers and more and
more farmers also own animals. Table 4 summartze®volution of the population in various regions
of Niger, based on the 1977 and 206dnsuses.

Table 4: Evolution of Niger population per region,from 1977 to 2001

Regions 1977 RGP/H 1988 RGP/H 2001 RGP/H
Number % Number % Number %
Agadez 124 985 2.4 208 828 2.9 321639 2.9
Diffa 167 389 3.3 189 091 2.6 346 595 3.1
Dosso 693 207 13.6 1018 895 14. 1 505 864 13.6
Maradi 949 747 18.6 1 389 433 19.2 2235748 20.2
Tahoua 993 615 19.5 1 308 433 18.¢ 1972729 17.9
Tillabery 928 849 18.2 1328 283 18.3 1889 515 17.1
Zinder 1002 225 19.6 1411 061 19.5 2 080250 18.8
UCN [CUN| 242 973 4.8 397 437 5.5 707 951 6.4
Niger 5102 990 100 7 251 626 100 11 060 291 100

Analysis of table 4 shows that regions with theaggst population growth are located in the central
parts of the country, notably the Maradi and Zingbgjions; it should be noted that the Maradi region
has the highest growth rates, especially in rueds

Table 5: Projected total population growth at natiomal and regional levels, from 2002 to 2008

2002 2003 2004 2005 2006 2007 2008
Agadez | 333 154 344 147 355 504 367 236 379 355 391873 2407
Diffa 359 002 370 850 383 087 395 730 408 789 422 218 6846
Dosso 1559772 1611244 1664416 1719341 1776078341690 | 1921 202
Maradi 2315785| 2392205 2471149 2552606 263603523054 | 2865219
Niamey | 733 295 757 494 782 491 808 313 834 98y 862 541 331205
Tahoua |2043350| 2110781 2180436 2252391 232620103501 | 2524514
Tillabery | 1957157 | 2021743 2088461 2157380 2228574022116 | 2 396 411
Zinder 2154720 2225826 2299278 23751b4 2453534634501 | 2672314
Niger 11456235| 11834290 12224822 12628241 13044013475457 | 14296816

Source:National Institute of Statistics

8 2001 General Census Of Population and Housind®(R{5
® 2001 General Census Of Population and Housind®(R}5
Niger Second National Communication on Cliem@hange -----
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Table 5 shows that the population is unevenly ithisted on the national territory. Southern regions
are more densely populated than northern regioesisity varies froml inhabitant per sq. km
Agadez (in the North) to 53.5 inhabitants per sg.ik Maradi (in the South). The average population
density is 8.7 inhabitants per sq. km. The gregiast of this population lives in the southerngstri
which is more favorable to farming and animals bieg.

Table 6: Average annual population growth (%) per egiort.

1977-1988 period 1988-2001 period| The table on the left shows that the
average annual population growth

Agadez 4.98 3.38 (one of the highest in the world)
Diffa 1.16 4.77 was 3.38% during the 1977-1988

period, and 3.30% during the
DOSSO_ 3.71 3.05 1988-2001 period. Over the period
Maradi 3.66 3.73 1988-2001, this population growth
Tahoua 2.64 3.21 varied from one region to the

other, from 2.75% in Tillabery to

Tillabery 3.44 2.75 4.77% in Diffa. This table also
Zinder 3.29 3.03 shows that in the Diffa and Maradi
UCN 4.70 4.50 regions as well as in the Urban

: Community of Niamey, population
National 3.38 3.30 growth rate is higher than the

national average.
1.4 ECONOMIC AND SOCIAL DEVELOPMENT

Niger is one the poorest countries in the worlds lhighly vulnerable to climatic hazards and many
external factors, including world commodities markeconomies of neighboring countries such as
Nigeria and Benin and donors’ funding. AccordingdDP reports on Human Development Index,
Niger ranked last in the world (174ut of 174 countries) from 2000 to 2005. It recod slight
progress in 2006, ranking 172This change was due to the socio-economic graithe country.
The annual per capita income of Niger, LDC, is daide less than $ US 300 over the 2000-2006
period. The tertiary sector is the major sourceroployment (85%) (see table below).

Table 7: Distribution of GDP per activity sector

% GDP distribution per year
Sectors 1998 1999 2000 2001 2002 2003
Agriculture 27 28 24 26 28 28
Livestock 10 10 11 10 10 10
Fisheries/ Fish farming 3 3 4 4 4 4
Mining 6 5 5 5 5 5
Industries 6 5 5 5 5 5
Services 48 49 51 50 48 48

Niger remains an under-developed country: impoftgamds and services have increased by 4.5%
while exports increased by only 2.0% in 2003.

Livestock sector is one of the pillars of the eaogaand ranks second after uranium in Niger exports
(agriculture comes in the third position). It isvejor source of foreign exchange currency for the
country. Niger is the T9cattle exporter in the world. It occupies tH&@sition for goat exports, and
15" position for sheep export$.In nearly all the regions, agriculture and livet@re the two (2)
major sources of income for households. For exampléhe Tahoua and Diffa regions, agriculture

9 Source: FAO, 2003
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represents 43% and 44.39% respectively, and livk28% and 29.80% respectively.

In Niger, 63% of the population live in extreme pdy with less than $US 1 per day. As a result, the
Government of Niger endorsed the Millennium Devetept Goals, with the objective ofRéducing
by half the proportion of people living in extrepmverty by 2015”

As a member of the African Union, Niger has alsmgd NEPAD. The objective of the energy
component of this initiative is timprove from 10 to 35% access to energy for Afniggopulations,
i.e. 60 to 300 millions people in the next twerdsrg”.

At sub-regional level, Niger is a member of the WA$#ican Monetary and Economic Union
(UEMOA) and the Economic Community of West AfricBtates (ECOWAS), whose energy policy
objective, as stated in its White Paper, is thiofahg: “By 2015, facilitate access to modern energy
services for at least half the population, représen36 million additional households and 49.000
additional centers with access to modern energyises. The number of beneficiaries is thus
multiplied by 4 compared with the figures in 2005

These international commitments resulted in theptido of a number of national policy frameworks
under the Fast Track Development and Poverty Remu@&trategy (DPRS) adopted in 2007. The
overall objective is to “improvehe welfare of the population of Niger throughremsed income,
improved health and nutritional status, increased@tional level, sound environment, better access
to modern energy services and drinking water, weolent in institutional decision-making, better
access to towns and villages using appropriateastiucture, and universal access to ICTro
achieve this objectivePRS has been structured around seven thrusts withfdf@wings targets
(indicators):
I.  Economic growth rate (at least 7%/year)
i. Poverty rate (42%)
iii. Malnutrition rate (24%);
iv.  Gross primary education enrolment (94%);
v. Adult literacy rate (45%) taking into account gendguality
vi. Infant and child mortality rate (108 per 1,000 lib&ths);
vii.  Aids prevalence rates (less than0. 7%);
viii.  Mother mortality rate (200 for100,000 live births);
ix. Rate of access to drinking water (80%);
X. Household access to electricity services (3% inseeln rural areas and 65% increase in
urban areas);
xi.  Rate of utilization of impregnated mosquito netthvmsecticide for children and pregnant
women (35%);
xii.  Synthetic fecundity rate (6 children by woman);
Xiil. Protected areas at least 8% of the national tersito
xiv.  Satisfaction of the national cereal demand (attidd9%).

1.5 FAST TRACK DEVELOPMENT AND POVERTY REDUCTION ST RATEGY

For the initial five-year period (2008-2012), thePRS plan includes the following reference
frameworks:

¢ Rural Development Strateg8DR);

« National Strategy for Access to Modern Energy SsrviSNASENt

« National Strategy and Action Plan for Renewablergies SNPA/ER,

« National Environment Plan for Sustainable Developni@NEDD);

e Ten-year Education Development PI&DOE);

¢ Health Development Plan (PDS).

The analysis of the objectives and indicators efs¢éhframeworks shows the concern by Niger in
taking into account its commitments regarding tmetédl Nations Framework Convention on Climate
Change.

I.5.1 Rural Development Strategy

The overall objective dPRSis to “Reduce the incidence of rural poverty from 66 t&38/ 2015 by
creating conditions for sustainable economic andaadevelopment that could ensure to community

----- Niger Second National Communication on Cliem@hange -----
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food security and sustainable natural resources agamerit It includes several sector-based sub-
programs. The sub-programs with most significanpaot on greenhouse gas emissions and/or
mitigation are summarized in table 8 below. Thisléareveals that this strategy has four (4) major
thrusts, namely: (i) improved food security throutje promotion of irrigation; (i) environmental
preservation through the reduction of biomass @welsumption; (iii) access to drinking water and
sanitation through the dissemination of renewalslergies; (iv) access to modern energy services
through increasing supply of hydroelectricity.

One of the priorities of Niger is to reduce theidence of poverty from 66 to 52% by 2015.

The above-mentioned strategic thrusts are pateststainable development options and provide a
better opportunity for reducing pressure on foressources. Thus, in addition to increasing
sequestration capacity through improved land usese thrusts promote improved technologies that
are not greenhouse gas emission sources. This ritgessible to reduce emissions while ensuring
the country’s development.



Table 8: Objectives and indicators of PRS sub-progims

PRS and other programs

Objective

Indicators

PRS

“Reduce the incidence of rural poverty from 66 té4
by 2015 by creating conditins for sustainable econoi
and social development that could ensure to conty|

Program No 4: Rural Infrastructure

food security and sustainable natural resol
management”
Develop major infrastructures to support r

development.

Sub-Program No 4:
infrastructure

Hydro agriculturd

Increase the contribution of irrigation to the agtiura
GDP from 14 to 28% by 2015.

Small scale irrigation is developed

Sub-Program No 4-2: Transport Infrastructur

gﬂake a
en

gro-sylvo-pastoral production zones asit#e t
hance socio-economic exchanges.

Intermediary transport means are promoted.

Sub-Program No &  Communicatio

infrastructures

Improve rural communities’ to

communication means

access mog

Radio coverage in rural areas is improved.

Sub-Program No 4-4: Rural electrification :

Improve the rate of access to renewable energig
economic development and improved living conditiofi
rural communities.

Renewable energies are developed

Program No 8: Drinking water and sanitation

Impraeeess to drinking water and sanitation

The coverage rate of drinking water needs in rarah
increased from 59% in 2004 to 65% in 2009 and &
in 2015

Program No 10: Environmental protection

Protect the environment
sustainable exploitation

to promote sound

Wood is saved through dissemination of altern
techniques.

Program No 11: Food security

Irrigated areas increase from 85,000 ha to 160(z0Dy
2015

Ensure food secunityugh development of irrigation

At least one agribusiness and agrictdt produg
processing unit is created every year beginningn
2007.

Program No 13: Land restoration

reforestation

Reverse the trend of largeale degradation of land &
\vegetation cover.

7,000,000 tons of wood are saved
dissemination of appropriate techniques.

through

Program Nol14: Kandadji Dam

Reduce poverty through environment regenera
improved food security; and satisfaction of wated

Hydro-electric power plant with a capacity of 125 N
built together with a 132 KVransmission line (167 K

energy needs.

long).




I.5.2 National Strategy for Access to Modern Energyervices

National Strategy for Access to Modern Energy $es/{SNASEMjesulted from the Energy Policy
Declaration DPE) adopted by Niger in 2005 following the adoptidntiee National Environmental
Plan for Sustainable DevelopmeRNEDD) and conversion of the 2001 Poverty Reductiont&gsa
Paper ERB into the 2007 Fast Track Development and PovBeguction Strategy (SDRP). This
strategy also builds on the ECOWAS/UEMOA White Rape access to modern energy services is
aimed, among other things, at creating the necgssaditions for supplying energy to rural and peri
urban communities of member countries with the viewachieving the Millennium Development
Goals (MDG). The table below summarizes the mdjansts of theSNASEMand indicators defined
for 2012 and 2015.

Table 9: Objectives and indicators ofSNASEM

Objectives Indicators
By 2015, enable at least half
SNASEM population of Niger to access

modern energy services

2.5 million coal stoves are provided to ri
and urban households

312,500 gas stoves are provided to u
households

Enable the entire population of Ni 375,000 paraffin stoves are provided

. . rural households
Domestic energy [to access to modern cooking fuels ,
2015 50,000 solar energy cooks are provide

urban and rural households
268 solar energy cooks are providedJ®

[IHC]

268 solar energy watdreaters are provid
to CSI

2, 000 multifunctional platforms ¢
installed

100 handicraft centers and workshops
Provide all villages of Niger wilequipped with motive power.

more than 1,000 inhabitants W26 500 ha are equippetth motive powe
motive power by 2015 for water-lifting

706 modern water points are equipped
small drinking water supply for water-
lifting

263,122 new urban households are sup
with electricity

1,380 rural villages with a populati

0
Increase_ coverage rate to 66%, ranging from 1,000 to 2,000 inhabitants
11.55 million people in urban, petl-

: connected to the grid
urban and rural areas with acsds iod with electricitv T
individual electricity services 218 CSlsare supplied with electricity frg

renewable energy sources.
2,682 schools are supplied with electri
from renewable energy sources.

Income-generating
activities

Rural electrification

SNASEM focuses on household access to cooking gnergeduce pressure on forest resources
through the dissemination of alternative fuels,hsas solar stoves, improved stoves and mineral coal
In the same vein, it is expected that 66% of Niggpulation will have access to energy, i.e. 11.5
million people, representing some 263,000 houseshaldd more than 1,360 rural villages whose
population exceeds 1,000 inhabitants.
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Solar photovoltaic will be used as source of endéogyhealth centers, drinking wate systemsr anel th
promotion of basic education.

The use renewable sources of energy as well asxtbation of the interconnected grid to include new
energy industrial units will enable the countryai®id significant greenhouse gas emissions.

I.5.3 National Environmental Plan for Sustainable [2velopment PNEDD)

The development and adoption process of a NatidBavironmental Plan for Sustainable
Development was initiated in 1995 as part of theplamentation by Niger of Rio Summit
commitments. The process was facilitated by theioNat Environmental Council for Sustainable
Development CNEDD) as the focal point of the ConventicBNEDD has an executive secretariat
which is hosted by the Office of the Prime MinistEhe council has set up a Technical Committee for
Climate Change and Variabilit/CTCVQ in 1997. This committee is made up of stakehaldesm
both public and private sectors..

The primary objective oPNEDD is to ensure energy security and an integratecagement of the
various national resources in Niger.

The objectives, results and indicatordP®EDD are summarized in table 10 below.

PNEDD’s objectives in connection with the promotion ofeamble energy and reduction of pressure
on biomass fuels are similar to those of NASE, PNEDD focuses on the use of renewable energy
for agricultural production, through small-scaleigation and dissemination of Multifunctional
Platforms to develop income-generating activitiesural areas. In addition to the reduction of food
insecurity and poverty, PNEDD is aimed at redudgfprestation due to the expansion of agricultural
lands and deforestation. The Plan is therefore @ih¢he major strategic plans developed and
implemented by Niger to achieve its developmenedidjes and contribute to the global effort aimed
at protecting the environment through the mitigatid greenhouse gases emission.



Table 10: Objectives, results, indicators, currenstatus and projections regarding access tBNEDD services

Objectives Results Indicators Current status Prospects in 2012 Projections for 210
0
Health 80% of CS'Is have access to mode 410 981 1381
energy services
Access to modern energy servicesDrinking watel20% of CSls have access to mod 501 1 432 7162
social sectors (motive power)  |energy services
)
Education 30% of CS'Is have access to mod 362 2823 9 409
energy services
Access to modern energy seescfo o
the productive sector (agricultylrrigation 10% of CS.IS have access to mod 14 000 27 000 270 000
S energy services
irrigation schemes)
1 )
Access to mqo_lern energy Servicesy .. ialization 80% of CS_Is have acces to moder 10 155 194
local communities (rural areas) energy services
Access to modern energy servicegFight 892IN%3 504 ofPEM are created 5 974 13 909
incomegenerating activities in rufpoverty
areas (motive power) 45% of IGA are initiated 3520 12518 13 909
Domestic enerc20% of rural households and 30%
: Jurban households have access to mc 21124 524 536 1029 451
(mineral coal) cooking fuels
Access to modern cooking fuels (CME) g
Domestic enerc10% of rural households and 70%
Jurban households havecass to mode 27 659 488 838 1029 451
(Butane) .
cooking fuels
Extension  of th0'28% of rural households and 419 249 639 househol|852 705 roal
Access to electricity o , urban households have access 161986 |and 275 towns afhouseholds and 3
electricity grid - )
electricity villages 492 urban household
Strengthening of energy infrastructu gleCt”C'ty 25% of installed capacity produced 50 105 261

production

Intensification of ICT dissemination
rural and urban areas

Communication

Number of community-basedphon
centres
Number of communitpased rad
stations




I.5.4 Ten-year Education Development Program

The objective of Niger Ten-Year Education Developtriérogram PDDE) is to “promote access and
accessibility[to education] to the largest numbérchildren, by improving and diversifying education
provision; and by increasing gross enrolment rdiesn 54% in 2006 to 94% in 2012To achieve
this objective, Niger plans to “improve learningveéanment (in secondary schools) for students,
teachers and supervisors”. A large-scale eleattifio program for examination classes of primary
and secondary schools in 1,000 villages, using smlargy was launched in 2008. This will increase
the number of centers which were electrified thfoube extension of the electricity grid. This
program will cover wide areas without necessaghding to greenhouse gas emissions.

I.5.5 Healthcare Development Plan

In the health sector, Niger has developed a Hemh®evelopment Plan (PDS) tarfprove the
efficiency and quality of the healthcare for a geraimpact on the health conditions of the most
vulnerable social groups”To achieve this objective, the main strategy tis itmprove access to
modern energy services with a view to providingdrequality healthcare services”. This plan reslite
in a large-scale program of decentralized healthaility construction (Village health posts) whic
started in 2000, at a rate of 1,000 health postygar, with a better coverage of the country i

of health facilities. Village and district referencenters, referred to as Integrated Healthcarée@®en
(CS)), are the main targets for rural electrificaticsing solar energy with the objective of supplying
981 CSI (2012) and 1,381 CSI (2015) with electiclhtegrated Healthcare Centers will be given
priority in all villages that will benefit from thextension of electricity grid.

[.5.6 National Transport Strategy and National Comnunication Plan for Development

Due to the size of the country and its poor infradtre, the transport sector is a major challdonge
the socio-economic development of Niger. A strateggctor-based framework was adopted under
Fast Track Development and Poverty Reduction Sjya(®SRP), including the National Transport
Strategy ENT) whose objective istd contributeto reducing poverty by facilitating access of the
poorest to servicesbased on a Sector Transport Progr&®8T aimed at'improving access to the
country, interconnecting existing railways, consting 2,000 km of railway Benin, Burkina Faso and
Togo via Niaméy The construction of this infrastructure will sifjcantly help to reduce emissions
from the energy sector 40.12% of the transporosemhissions are from transport of goods.

In the communication sector, a National Communica®lan for Development (PNCD) was adopted
to “usher Niger into the second global technology retioh, characterized by the combination of
computing, telecommunication and audio-visuakiso referred to asNICI”, this plan is aimed at
“improving the penetration rates of ICT by increasitige number of community-based phone
centres. To achieve this objective, the main energy seu be used is photovoltaic solar energy.
This energy source will alsdricrease the coverage rates in community radios Byfd With some
200 units installed countrywide in these 2 subesctNiger has chosen clean development, with a
large scale use renewable energy, in particulatopbtiaic solar energy.

I.5.7 Mining, industries and handicraft

The sectors of mining, industry and handicraft wal the driving forces behind the modernization of
the national economy. Thus, according to SDRP,hm inining sector, Niger will endeavor to
gradually build the capacity for processing localogucts to consolidate the value added of the
‘uranium’ cluster”. Thus at the end of 2007, more than 140 prospedioences were issued to
various international mining companies. The majodt these licences relate to the uranium sub-
sector.

Gold and other minerals are also important minggpurces for Niger. Thus, according to SDRRe “
Government will, as a matter of priority, endeat@improve small-scale mines (gold, tin, salt...) and
make them sustainablghrough] gomotion of artisanal mining (gold washing, salt k® and
gypsum) (Upgrading of artisan equipment and toois)addition to industrial development.

Finally, “Niger has embarked upon the promotion of its oieptial through the diversification of its
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partners”. Some 10 petroleum prospection licences were dsand the operation of the first refinery
with a capacity of 20,000 barrel per day is expbate2011.

In the rural sector, SDRP will focus on the progesf national production by Upporting the
establishment of agro-industrial processing unitsagricultural product conservation units (canning
factories, slaughter houses, dairy industried)ivestock sub-sectors, including meat, hides skids

as well as the cash crops sub-sector (onion anghemwin which Niger has comparative advantages
(more than 600,000 tons of cowpea produced in 2@@Bpe especially targeted.

[.5.8 Youth and employment

More than half the population of Niger is under 80% of whom live in rural areas and 40% are
educated. Employment is therefore a major challemgepriority for the socio-economic development
of the country. This is why the above-mentionedi@epolicy frameworks are aimed at creating a
great number of jobs for both qualified and undieali labor force. A National Vocational Training
Program supported by the creation of several lagroenters is being developed. A Ministry in charge
of Vocational Training and Youth as well as a Mirysn charge of Integration of Youth have been
set up to address this issue. Quantitative annjactives are presently being reviewed and will be
integrated in future strategic plans for the impdetation of SDRP.



23

I GREENHOUSE GASES INVENTORIES

Niger prepared its initial communication in 200Ritey 1990 as a base year. For the Second national
communication (SNC), 2000 has been selected asyease But since that year many reforms have
come into effect and have a direct impact on treulte of the national communication. Main
developments include:

« General census of population and housing (RGP/6D)X}

¢ General census of agriculture and livestock (RG£DP4-2007);

« Development and adoption of Poverty Reduction &gaPaper (PRSP) ( 2000);

» Decentralization with the election of town councslan 2004;

* Development and adoption of several strategic séased frameworks - in particular the
Rural Development Strategy (RDS) (2003) - for magources of emissions in agriculture,
forestry, land use and land use change sectorsthendevelopment and adoption of the
Strategy on Modern Energy Access (SNASEM) in thergyn sector. This latter strategy draws
on the white paper of the Economic Community of WAdscan States (ECOWAS);

* Reuvision of the PRS with the view to convert itoirat Fast-track Development and Poverty
Reduction Paper (SDRP) (2007);

» Establishment of National Institute of Statisti28@5).

In the Mine and Energy sector, some legal and atgryt documents were also revised, hamely the
Mining Code, the Oil Code, the Electrical Codepider to make investments more attractive in these
sectors. In addition to the adoption of a new Rofésde in 2004 in the environment sector, the
government granted a special status to forestrif sthich resulted in the establishment of the

Ministry of Environment and Desertification Continl2006.

For the Second National Communication, the afordimeed reforms contributed to: (i) better
national statistics; (ii) building of national caity and expertise; (iii) appropriate institutional
framework; (iv) orientations of policies, in parlar more specific policies in agriculture, forgstr
land use and land use change and energy sectors.

However, these improvements did not result in atipdar methodology of greenhouse gases
inventory. Niger used the 1996 IPPC revised mannelliding for the selection of emission factors in
all the sectors.

1.1  GREENHOUSE GASES EMISSION FOR THE YEAR 2000

The gross emissions of GHG in Niger for 2000 aesented in the table below:



Table 11: Sectoral GHG emissions inventory for 2000

D

Sector of emissions C@&missions| CO, Sequestratiorf CH4 Emissions | N,O Emissions| NOx Emissions| CO Emissiong COVNMs | SOx Emissions
(Go) (Go) (Go) (Go) (Go) (Go) (Go) (Go)

TOTAL 1 905 -16 917 330 16 23 677 77 2140

ENERGY 1887 35 0 21 614 76 2 140

Energy industries 276 35 0 22 613 76 2140

Manufacturing industries

and Construc%ion 102 0 0 0 0 101

Transport 757 0 0 8 38 7 345

Other sectors 750 35 0 13 575 69 171

Others 2 0 0 0 0 0 0

Industrial processes 18 n 0 0 0 0 1 0

Mineral products 18 0 0 0 0 0 0

Other products ° 0 0 0 0 0 1 0

Agriculture 286 15 0 10 0 0

Enteric fermentation 271

Manure management 12

Rice cultivation 2

Agricultural soils

Burning of savannahs 0

Burning of crop residues 0

Land use and forestry 0 -16 917
Change in biomass stocks 0 -33922
Forest _ and grassland 4765 0
conversion

CO2  emissions and 12 241

removal from the soils

Waste

Solid waste

Waste water

International Bunker

Aviation

Biomass emissions




11.1.1 Carbon dioxide emissions for the year 2000

The total carbon dioxide emissions (§@or the year 2000 i48 911 Gg CQ The distribution per
major sectors is as follows:

m Energie
W UTCATF

™ Procédés industrielss

Figure 5: Sectoral distribution of CO, per sector

The Land Use, Land Use Change and Forestry (LULWE&E)or is the most significant source of CO
emissions (89.93%), followed by the Energy sec®®8%). Since Niger imports electricity from
Nigeria, emissions from energy generation are lowthie country. C@emissions from industrial
processes are marginal (0.1%).

11.1.2 Methane emissions for the year 2000

Total CH, emissions ar€&g 330 Gg CQ. Agriculture is the most important source of O¢issions
(86.67%), followed by the energy sector (10.61%¢, tULUCF sector (1.82%) and finally the waste
sector (0.91%). The figure below summarizes theidigion per sector:

182091

B Agriculture
W Energie
M UTCATF

W Déchets

Figure 6: Distribution of CH ;emissions
The other sectors are not sources of, &issions.
11.1.3 Nitrogen dioxide emissions for 2000

N,O emissions are estimated at Gg 16 coming almastsixely from the agricultural sector with Gg
15 for agricultural soils. The waste sector is @swurce of emission (Gg 1).



Figure 7: Distribution of N,O emissions
EVOLUTION GHG EMISSIONS

1.2

Table 12 summarizes the distribution of total GH@ssions per sector:

m Agriculture
W Energie
m UTCATF

W Déchets
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Table 12: Distribution of total GHG emissions accading to the Global Warming Potential
(GWP) (eq-CQ;) per sector for the years 1990, 1995 and 2000

1990 1995 2000

Sector Value (Gg) % Value (Gg) % Value (Gg) %
Energy 928.47 10.42 1 001.20 5.52 2 622 8,51
Agriculture 1839.55 | 20.64 1173.40 6.47 10 656 34,60
LULUCF 6 106.26 68.52 15552.11 | 85.73 17 132 55,62
Industrial processes 9.56 0.11 14.44 0.08 18 0,06
Waste 28.22 0.32 399.94 2.20 373 1,21
Total 8912.06 100.00 18 141.09 100.00 30 801 100,00
This table shows that, in 2000, the Global Warmiwential (GWP) of emissions in Niger was

estimated aB0,801 Gg Eq-CQ compared with8,912 Gg Eq-CQ in 1990.
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Figure 8: Evolution of total GHG emission for Globd Warming Potential (GWP) (eq-CO,) per
sector in 1990, 1995 and 2000

The Agriculture/Livestock sector had the most digant emission in terms of Global Warming
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Potential for 2000 with 77.88% of emissions. Theigy sector was the second most important source
with 18.35% and the Waste sector (2.57%) came .thimhissions from other sectors are very
marginal.

Table 13: Distribution of total GHG emissions basean their Global Warming Potential (GWP)
(CO, eq.) per gas for the years 1990, 1995 and 2000

1990 1995 2000
Gas Value (Gg) % Value (Gg) % Value (Gg) %
CO, 928.47 10.46 1,001.20 5.65 18911 61,40
CH, (COeq.) 1,839.55 20.73 1,173.40 6.62 6 930, 22,50
N,O (CO eq.) 6,106.26 | 68.81 | 15552.11 | 87.73 4960/ 16,10
Total (CO, eq.) 8,874.28 100.0( 17,726.71 100.00 30 801 100,00
NO 8.00 14.44 22.90
CO 275.70 399.94 677.41
COVMN 27.60 77.11
SO, 1,566.00 3,139.97

The table above shows that there is a significdfagrdnce in emissions compared to the 1995 revised
version of GHG inventory carried out in 2002. Tisislue to the improved quality of data used for the
different national studies (Livestock count, SIEg8li, etc.).
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Figure 9: Total emissions based on Global Warming &ential per gas and per year
1.2 SECTORS EMISSIONS
.1 ENERGY SECTOR
[1.3.1.1 Description of sector
1.3.1.1.1 Energy production and transformation iNiger

Primary energy production and transformation seiatttiger can be summarized as follows:

* Primary energy production
The mineral coal deposits of Anou-Araren (Agadeae)the only source of power generation used for
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operating the power plant of SONICHAR. A small p@ess than 2,000 tons/year) of this ore is used
to produce carbonized coal for cooking. This attiwvill certainly expand due to the increased
demand of domestic energy and power for mining stiiles. Studies are ongoing for the expansion of
the power plant of Tchirozerine (Agadez) and fa tlevelopment of Sakadalma (Tahoua) reserves
with the future construction of a power plant of0201W (or 400 MW) in 2012. In addition, the
production of about 1,000,000 tons of coal bricggets a source of domestic energy is planned.

The use of uranium for power generation is notpfabned. Given the intensification of oil and gas
exploration at the beginning of 2000, productioryrstart in the coming years.

Biomass energy production was around 3.1 milliorstim 2000. It was estimated at Baillion tons in
2006, with a yearly growth rate of 3%. Finally, tbenstruction of the Kandadji hydropower was
launched in 2008 and it will deliver 130 MW. Thedngpower station will be put into service in 2012.

» Processing of energy resources

In addition to the mineral coal and lignite mengdnabove, secondary petroleum products (mainly
diesel and fuel oil) are used for power plants (ELEC) and auto-generation. However, the extension
of the interconnected grid in the recent yearsltegun the significant decrease of the use ofdhes
products. The annual production of NIGELEC is@&/h whereas, at the end of 2006, it was less
than 40GWh. In 2007, following the extension of the donmestetwork and strengthening of the
interconnected grid, in particular the West lirkgs production became marginal.

1.3.1.1.2 Import/Export of energy products

Total imports of petroleum products are about 268 Kgasoline, kerosene, petroleum, diesel oil,
LPG, lubricants, bitumen, etc.). Electric power org were estimated at 203.8 GWh in 2000 and
Niger does not import any primary energy producisdoes it export any energy products. However,
given its geographic location (shares borders Witleria and uses Cotonou as main port of export),
many petroleum products imported by Mali and Buakitaso transit through Niger. It should also be
noted that some retailers of petroleum productsofiene and gasoline) export to these same country
due to the price differences.

1.3.1.1.3 National sector-based policies

Since the beginning of the 2000s, energy policyfbessed on rural electrification with the followgn
achievements:
» Development of interconnection of domestic gridhwil9 km of 132 kV line, 44318n of
high voltage line (66 kV),and 1,844.44 km of medivoftage line (33 and 20 kV) in 2005;
* Increase in the number of electrified localitiejet rose from 150 in 2000 to 208 in 2006;
* Average rate of household access to electricitycvimcreased from 5.3% in 2000 to 7% in
2005;
* Mining of mineral coal to produce carbonized miheaal which amounts to 20@6ns per
year,;
* Increase in the number of solar pumping and potegioss in health centers.

These achievements will increase in view of aboeationed good prospects in the energy sector.
11.3.1.1.4 End-user characteristics

Energy consumption per capita was 0.14 metric fazil@quivalent in 2005 (source SIE). According
to the energy audit carried out during the same, yaeergy consumed at national level is still bisma
energy for the largest part (87%). The share ofano@nergy sources (electricity and hydrocarbons)
is only 12%; renewable energies (solar and windpawt for less than 1%, according to SIE.
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11.3.1.2 Description of category of sources
11.3.1.2.1. Chemical/manufacturing industries andastruction

These industries are distributed as follows:

Table 14: List of chemical/manufacturing industriesand construction

Number
Types of industries Total Closed units Sample
Steel and wood work 10 2 2
Printing and edition 11 0 1
Chemical and parachemical 12 2 2
Food processing 64 3 9
Building material 7 2 1
Textiles/skin and clothing 5 1 2

Data collected in this sub-sector was related éo frower auto-generation and/or heat production.
11.3.1.2.2 Power auto-producers

Independent auto-producers are not included indhssification of industrial units and mining
companies/water and power companies. More thamgéiérators of 10 kVA have been identified.

11.3.1.2.3 Drinking water supply

In addition to SEEN facilities, some 172 mini diimdx water supply (DWS) systems were identified in
2000, including 4 which use mixed sources of energy

1.3.1.2.4 Energy consumption by the sector agrituk, forestry and fishery

This section deals with energy used for pumpinigation water, fisheries, cereal processing (grain
mill) and ploughing activities. Pumping of water tbe animaldrinking is subsumed under DWS.

The irrigation schemes managed by @fice National des Aménagements Hydroagricole®lidyer
(ONAHA) use the energy generated by NIGELEC. Mastesnes use electricity. Other stakeholders
involved in the promotion of irrigation include: gérien Association for the Promotion of Private
Irrigation (ANPIP) through its Private Irrigation Promotion ProgréiiP) — phases 1 and 2- and the
Programs Support to Food Safety by the Small iega(ASAPI) According to estimates from these
two entities, some 34,000 small pumps have bedall@d in the country, including about 25,000 set
up in 2000. Moreover, according to statistics frtra Commune of Sabon Guida, more than 3,600
pumps have been installed in four villages i.ehi@ Madaoua Department (Tahoua). A single village
(Dabaga) located in the Tabelot Valley (Agadez) imase than 1,000 pumps. Water pumping for
irrigation has significantly increased over thetfgag years.

Concerning cereal processing (grain mill), themgraill-population ratio is about 1/1,000 according
the Ministry of Agricultural Development. This fige as well as those provided by the Ministry of
Energy as part of their electrification policy, neaitipossible to assess the size of villages amnote

up with the following ratios: 1 grain mill for véiges with 1,000 to 2, 000 inhabitants; 2 grainsidkr
villages with 2,000 to 5,000 inhabitants; 3grairlsnior villages with 10,000 to 50,000 inhabitants.
This makes the total number of mills installed e tountry, at 1,859 (including peri-urban areas of
major cities).

Regarding ploughing activities, there were offigié12 agricultural tractors in 2000. This figuese

to 700 in 2005.

In the fishery sector, findings from surveys indécahat, in Niger, fishermen mainly use nets and
canoes with paddles. Motor boats are mainly usedobsign fishermen who regularly cross the
borders. However, this situation does not haveiapact on the overall inventory.
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11.3.1.2.5 Energy consumption by the transport sarct

Categories included in the inventory are relateditdransport (both national and internationaljl an
land transport. Data on river transport are notlabke because this sector is quite marginal. Eot f
that it has not been taken into account does gatfeiantly impact on the overall result.

Data from insurance companies, from the Directarghiarge of Government Assets and the National
Administrative Garage, made it possible to estinlaéenumber of vehicles, two-wheeled vehicles and
special vehicles in Niger. To avoid double countiegiphasis was laid on vehicles and machines
insured by private insurance companies.

Most of the vehicles, at national level, are registl in these companies except those that aresthsur
by the legal units of the Government as well aséhoelonging to the military and the Presidency. It
was not possible to obtain detailed informatioritaa last category due to their confidential nature

These vehicles were classified by size, use andengower output. Specific consumption was
recorded based on statistics from @enter of Training in Techniques of Road TransGETTR)
and from a study conducted by the World Bank in9199

11.3.1.2.6 Energy consumption by the residentialkcser

The residential sector includes household energgumoption. Energy products used in this sector are
the following:

« Biomass fuel for cooking in urban and rural areas;

« Kerosene for lighting in rural and peri-urban areasl for cooking in urban areas;

* Gas and LPG;

* Mineral coal;

» Carbonized coal.

11.3.1.2.7 Energy consumption by the trade and iitstional sector

Petroleum products and electricity are predominianenergy consumption in this sector which
includes:

* Public administration;

* Insurance companies;

* Hotels and touristic facilities (airports, restautgaand similar businesses);

e Garages and street petty trade (vulcanizers, etc.);

* Food shops and supply and distribution centerfofad products;

* Shops and modern central markets; etc.

To assess their hydrocarbon consumption, produgtiocesses (hot water and utility) were identified
as well as power generation for specific purpokas have not been taken into consideration in the
auto-producer group. Energy consumption for thaspart of goods and handling has been included
in the transport sector.

11.3.1.2.8 Other sectors (mining industry)

The mining sector includes four major industrialitsin (i) two uranium mining companies,
COMINAK (with an underground mine) and SOMAIR (in apencast mine); (i) SONICHAR which
produces mineral coal in an opencast mine andS(iété des Mines du Liptakor gold mining
(opencast mine). In this subsector, the main ssuofeemission include power production, heat
generation, transport and handling of ore.

It is only the latter activity (handling of ore)aihhas been taken into consideration in this sectw
others activities are under “auto-producers”, “Eyeindustries” for power and heat generation, and
under “Transport” for commercial and company stiefhsport.

[1.3.1.3 Methodology

In the energy sector, emphasis was laid on theladbitity of aggregated of data (maximum data
available from one source).
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This approach made it possible to identify Nigeeky Information System (SIE) as the main source
of information. Later on, (i) additional data wadlected; (ii) conversion and emission factors were
selected; (iii) disaggregated data of end-users eséisnated and finally; (iv) emission for the base
year and time series were calculated.

1.3.1.3.1 Selection of conversion factors

In most cases, available data is expressed in gadysnits (in cubic meter for liquids and in tors f
solid and gaseous products).

For the purposes of the software used, conversictoffs of all products expressed in tons were taken
from official documents of the Ministry of Minesinergy.

These factors depend on the density of productss,Tthe Decrees No 090, 091, 092, 093, 094 and
0095/MME/MDI/C/AITIME/P, dated November 221998, determine the specifications of petroleum
products sold in Niger as follows:

Table 15: Characteristics of petroleum products irNiger

Quantity

Petroleum products Density Total Ash content Sediments Conradson

(kg/cubic sulphur (%) (m/m) content (%) carbon (%)

meter) content (%) max (m/m) max (m/m) max
(m/m) max

Fuel No 1 930 to 995 3.5 0.12 0.25 -
Regular gas 720 to 765 <0.25 - - -
Fuel No 2 995 4 0.12 0.25 15
Super 740to 770 0.25 - - -
Kerosene 840 0.15 - - -
Gas oil 820 to 880 <1 0.01 0.01 0.15
Lignite - - - - -

Source: Ministry of Mine and Energy

Average densities were used for conversions whes@abur contents are used for Sf3timates.
Corresponding conversion factors expressed in gnerigs are as follows:

Table 16: Default conversion factors

Products (tons) | Conversion factors (TJ/10t)
Gasoline 44.8
Diesel oll 43.33
Jet kerosene 44.59
Kerosene 44.75
Fuel oil 40.19
Lubricants 40.19
LPG 47.31
Avgas 44.8
Bitumen 40.19
Lignite 15.49
Biomass 18.84

Source Manuel IPCC, 1996 revised version

11.3.1.3.2

Additional surveys indicate that in Niger industri@either measure pollution nor analyze gas

emissions.

Selection of emission factors
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Only mining companies analyze products of lixivéatirocesses when processing uranate ore.

Default emission factors were therefore selectefdlamvs:

Table 17: Default emissions factors

Type of fuel Emission factors tC/TJ Carbone stored | Oxydized fraction of carbon
Gasoline 18.9 0 0,99
Kerosene 19.5 Il Il
Kerosene oil 19.6 Il /!
Diesel oil 20.2 Il Il
Fuel oil 21.1 Il Il
LPG 17.2 I 1l
Lubricants 20.0 0.5 /!
Bitumen 22.0 1 /!
Lignite 27.6 0 0.98
Solid biomass 29.9 Il 0.90

Source IPCC, 1996 revised version
11.3.1.3.3 Selection of approach for calculating genhouse gas emissions

To estimate emissions, two approaches were recodwdeim the IPCC manual: (i) the reference
approach and (ii) the sectoral approach.

1.3.1.3.3.1 Reference approach (source: 1996 IP@Rised manual)

The reference approach selected has led to thelatide of apparent consumption as follows:
Ca=P+|-E-SC-IMB where:

Ca: Apparent Consumption:

P: Production of primary fuels

I: Imports of energy products

E: Exports of energy products

SC: change in stocks of energy products = stodketend of the year minus stock at the
beginning of the year. SIE was using the oppositamélla which is also correct but was not in

line with the formula used in the IPCC approach.

o IMB: in the case of Niger, international bunkerferdo fuels used by international aviation.

Data on consumption of interstate river navigataists but they are not available. Since this
activity is marginal, consumption is deemed margina

O O O0OO0oOo

This method was used to estimate emissions for.280@ever, as data has not been appropriately
disaggregated, it has been possible to estimatee@i3sions (table 18).

Table 18: CO, (Gg) for the year 2000, based on the reference ammach

2000
Fossil fuels 756.30
Solid biomass 5,590

11.3.1.3.3.2 Completeness of data from SIE and pary sources

Processing of SIE-Niger has made it possible toyaaut an audit of mass energy for 2000. Based on
these data, it is possible to make a rather reliabtimate of mineral coal production as well gs@d
disaggregation of energy industries (NIGELEC, SONAR) for the power subsector, except for
water utilities and SONIDEP.

However, official imports of petroleum products,lfsmnsumption of petroleum products and
electricity as well as heat production processesmt documented. Data on two auto-producers
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(SOMAIR and COMINAK) exist but do not provide thigformation either. Regarding missing data,
they are related to the following areas:

* Variety of stock (lubricants, bitumen, fuels, avgats.);

» Data on auto-producers ( number, quantity and uafidata as well as fuel use);

« Disaggregated end-users estimates for all sectors;

» Data on air transport (both national and intermatiplanding, taking off);

¢ Characteristics of energy products;

¢ Anti-pollution measures;

* Productivity of forests and supply of energy biomas

» Consumption by agriculture/forestry/fishery andl@énstitutional sectors; etc.

11.3.1.3.4 Analysis of data quality

Data on coal production are provided and relial¢hay have been taken from SONICHAR activity
report, and compared to those collected as pahteoSecond National Communication Project. It is a
time series covering more than twenty years. Aforimation, particularly the data related to

terminology used, is available provided they hamerbprocessed.

The same applies to data on power generated by majopanies such as NIGELEC, SONICHAR,
COMINAK and SOMAIR. However, data on imports of hgdarbons (from SONIDEP, GPP and
customs in particular) makes little or no mentidfiuel smuggling which GPP estimates at 25%.

This figure is confirmed by SIE-Niger. However, #@ithal data collected indicates that this figure
does not reflect the situation on the ground, asidgithese data to calculate the apparent consompti
would lead to an under-estimation of the supplthed commodity.

Moreover, insufficient disaggregation of end-usdata from official sources has not made it possible
to obtain any details on sub-sectors selectedarstiitware. Therefore, the quality of data avadabl
does not help complete the inventory.

Indeed, not only total C&&mission would be under-estimated but the estimlat¢her gases would be
impossible. This is the reason why preference wiaengto the sector-based approach through
consumption estimates based on documented referBmiseresulted in additional data collection.

11.3.1.3.5 Sector-based approach (IPCC 1996 revisedsion)

It is based on country energy balance. The enemtanbe model has been adapted to take into account
the requirements of the software, particularly &stéiring the above mentioned information as well as
the following fuels categories:

1. Production of primary fuels

Production of primary fuels are classify under théading. These include:

e Solid biomass fuels (energy wood, agriculturaldaeses and animal waste) used only in the
residential sector. Statistics from the DirectidnAmimal Resources indicate that 35% of
agricultural and animal wastes are used for nomgetie uses such as animal feed otherwise
they are destroyed by termites/fires, or conveitdd fertilizer, etc. Out of the remaining
65%, 1% is actually used as fuel, mainly for cogkimrural and peri-urban areas.

* Solid fossil fuels (coal) selected, such as ligfuteits calorific value (3650 kcal/kg) as well as
its byproducts (briquettes) used in the residesgator.

2. Imports

All imported fuels consist of hydrocarbons for taegest part. These include:

» Liquid fossil fuels, mainly secondary petroleum glwots such as gasoline (super and regular
gas) or natural gasoline; kerosene considerediasavfuel or Jet Al; diesel oil; kerosene i.e
designated as “other kerosene”; residential fueiateon gasoline (small planes) which is
under “avgas” and lubricants. These various pradwae used in almost all the energy
subsectors;

* Gaseous secondary fossil fuels such as LPG;

* Solid fossil fuels such as bitumen.
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Conversion (energy industries)

Conversion of primary or secondary energy sourn&s secondary and utility fuels has been taken
into account. In Niger, this applies to conversiohsecondary fuels into electricity by:

Industries generating power for commercial purpasasily NIGELEC and SONICHAR as
well as companies that sell energy products (SONWIDENd water utilities (SEEN, mini
thermal DWSSs).
Power auto-producers that is any entity with pogenerator. These mainly include two
mining companies (COMINAK and SOMAIR) and a groupiraustrial structures, projects,
companies and private entities. However, there been an adjustment so as to take into
account power and heat generation. Harmonizatitm edta on Manufacturing Industries and
Construction Sector by the software was meant tidagtouble counting. For these groups,
average specific consumption used as referendeinf NIGELEC, that is 250 g/kWh. It is
also assumed that most of these generators functioase where there is a power cut in the
distribution system. The average rate of availgbitif electrical power in the NIGELEC
distribution system, that is 98%, is considerec asference. The outage time is estimated at
2% a day that is an average annual operating tim@7odays for each generator. Cross-
checking with the list of generators sold by thegdst supplier in Niger Manutention
Africaine) from 2000 to 2005, made it possible to estimagenumber of generators which are
operational.
Regarding thermal DWS, a sample made up of thrgene (Maradi, Tahoua and Dosso,
which are the most representative in terms of @i and socioeconomic make-up). The
findings can be summarized as follows:
0 Consumption from mixed sources (power from the gaitl auto production) is
marginal due their small number;
o Proportion of installed power in these three regimextrapolated from the national
level;
0 Generator annual downtime is 2 weeks for maintemamcl repair;
0 Average pumping time is 4 hours a day (2 hourdhanrhorning and 2 hours in the
evening) to fill the reservoirs, based on the dediyisumption of households;
0 Fuel used is gas-ail;
0 Specific consumption is 0.25 I/h.

The table below summarizes estimates of gas-oiswmption in this subsector which is part of the
“energy industries and water” sector

Table 19: Estimates of thermal DWS gas-oil consumjain

Installed power Number of units % Total number Consumption (cubic

(KW) surveyed (units) meters)
2.40 2.00 0.03 6 4.63
4.40 33.00 0.54 91 139.96
5.00 1.00 0.02 3 4.82
8.00 1.00 0.02 3 7.71
9.60 12.00 0.20 33 111.05
10.00 2.00 0.03 6 19.28
12.00 7.00 0.11 19 80.97
20.00 1.00 0.02 3 19.28
24.00 2.00 0.03 6 46.27

TOTAL 61 1.00 168 433.96

4.

Manufacturing industries and construction

Data from these industries is available with petnoh products suppliers and through the distribution
of these sources. Data processed by SIE-Nigeesepted unchanged.
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5. Uranium, coal and uranium mining industries

These are industrial units of COMINAK, SOMAIR, SGDHAR and Liptako Mining Society (SML).
In this section, the consumption that is refer@ddes not include energy fuel consumption of power
and heat generation as well as passengers and gansgort.

These are fuels for special machines used for mioduction and are not processed by the software.
They were classified under “other sectors” accardinthe classification by the software.

6. Agriculture/forestry and fishery sector

For this sector, emphasis is essentially laid omhugstions from water pumping and processing of
agricultural products (grain mills).

Consumption of agricultural tractors i.e. relatednobile sources, was estimated. Consumption was
calculated on the following bases:
e For irrigation pumping:
0  Fuel used is gasoline,
0 Pumps are used during the dry season for 100 dagverage, corresponding to three
months of the off-season planting;
o  Water is pumped every two days, i.e. 50 days @fotiffe use;
o  On average, four hours of pumping/day for a speciinsumption of 20 liters per day.
* For grain mills:
0 Fuel used is gas-oil,
0 Specific consumption is 20 I/day,
0 Annual operation is 350 days and 15 days of maamea and repair,
0 Daily operation is 4 hours on average.

The Ministry of Agriculture estimates the consuraptby agricultural tractors at 0.67 liters per hour
It is assumed that, each year, a tractor is opbfatethree months on average and this corresptnds
the length of the rainy season.

The daily consumption can be estimated at 7 ldessbased on an average of 4 days and 6 hours /day.
7. Transport subsector
The table below gives details on categories andageedistance covered annually:

Table 20: Distribution of car fleet by category andspecific consumption

Category Number Average annual Consumption/ Gasoline Gas-oil (cubic
distance (km) 100 (litre) (cubic meter) meter)
Motorcycle 13,680 10,000 2 2,736 0
Pers. vehic. 62,080 13,000 11 88,774 0
Taxi 2,841 89,100 10 25,313 0
Pick-up 22,518 27,000 12 0 72,958
Truck 7,995 14,000 31 0 34,698
Tractor 4,647 20,000 47 0 43,682
Trailer 3,400 2,000 0 0 0
Bus 4,535 9,000 31 0 12,653
Agr. tractors 212 0 0
Total 121, 908 116,824 163,991

Source CFTTR and World Bank

For the air transport, official statistics from thNational Institute of Statistics (INS) were used t

estimate national and international air traffic.

For the purpose of classifying aircraft and estariaeir specific consumption, ASECNA and the Civil

Aviation Direction were surveyed to collect addité information but these were not available.
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Consumption of international bunkers was distriduecording to the number of flights. Information
for characterizing the types of aircrafts and tlspiecific consumption were collected at the Diratcti
of Civil Aviation.

8. Commercial and institutional sector

This sector is made up of public administrationtels) insurance companies and commercial
establishments.

Only data on power and heat auto production wasnt@&hto account in order to avoid double counting
with the sectors of industries, transport and gutaluction.

9. Residential sector

According to consumption surveys conducted by SigeN(Energie lI-Energie DomestiquE93 and
1995, PREDAS 2004) the fuel wood specific consuampstands at 0.6 kg/person/day in urban areas
and 0.8 kg/person/day in rural areas,).

For lighting, consumption of kerosene in rural aresa0.05 litre/person/day while the ratio for cimak
is 0.15 litre/person et per day, respectively adicgy to ‘'Etude de marché potentiel pour les
applications photovoltaiques en zones rurales otiuggaines” by Kriger-Consult in 1991 and
“'Enquéte consommation énergie domestiqly” Energie llI-Energie Domestiquél995, Isabelle
Zotow).

10. Data on sector-based method for the base yead

There significant gaps (for three fuels) betweditial statistics, including estimates of smugglii2%
%) and estimates provided as part of this inventisigg a scientifically sound methodology:

» Gasoline, with a gap of about 82.1% between themast and the official figure;

* Kerosene, a gap of more than de 2000%;

» Diesel oil, a gap of about 230%.

These gaps show how difficult it is to monitor &ectors as well as the quality of data from officia
sources.

Table 21 (on the following page) presents disaggeefjconsumption per sector (thousand of tons) for
the base year (2000).



Table 21: Summary of disaggregated consumptions (tlusand of tons) per sector, in 2000

Sources

Fuel Energy ind. | Manuf. & Const Mine| Com & Inst Trangpo Resid. | Agr. Fish.| Total | Official import. Gap
Gasoline 0 0 0 0 88.2 0 295 | 91.15 50.06 41.9
Jet Aviation 0 0 0 0 15.23 0 0 15.23 15.23 0
Jet kerosene 0 0 0 0 0.156 0 0 | 0.156 0.156 0
Crude oil 0 0 0 0 0 220.1 0 220.1 9.99 210.11
Diesel oil 16.87 25.15 0.56 0.37 149.42 0 9.73 202.1 61.60 140.6
Fuel 0.86 7.26 0 0 0 0 0 8.12 8.12 0
LPG 0 0 0 0 0 0.65 0 0.65 0.65 0
Lubricants 0.133 0 0 0 0 0 0 0.133 0.133 0
Bitumen 0 0 0 0 0 0 0 0.124 0.124 0
Lignite 142.8 0 0 0 0 0 0 142.8 142.8 0
Briquette 0 0 0 0 0 0.13 0 0.13 0.13 0
Wood & residues 0 0 0 0 0 3024 0 3024 3024 0
Animal wastes 0 0 0 0 0 45.7§ 0 45.78 45.78 0




11.3.1.4 Estimate of GHG emission using the sectdrased approach

Emissions from the energy sector are summarizemhbesing the sector-based approach:
Table 22: GHG emissions for the year 2000 using treector-based approach

Gases
Fuels CO, CH; | N;,O | NO, | CO |CVONM | SO,
Energy industries 275.85 1522.99
Manufacturing industries  and102.26 101.05
construction
Transport 762.39 345.2b
Commercial/ institutional 1.18 170.67
Residential 702.71
Agriculture, fishing and fish 45.78
farming
Others (mines) 1.78
Total 1875.39| 34.73 | 0.48]| 21.10613.54| 76.31 | 2139.96
Biomass 5590.09
International bunkers 37.40
Total CO,equiv. emission 1875.39729.33| 148.8| - - - -
CO2 emissions by sector
2% 0%
Olndust. Ener
@ |ndust. Manuf
OTransport
OCom. Inst
BResidentiel
O Agr.Péch
BMines

Figure 10: Share of CQ emissions per sector

The figure above shows that the transport secttireisnost significant source of G@missions with
40% followed by the residential sector (38%) anel ¢éhergy industries (15%). In terms of total ,CO
equivalent, total emission stand at 2,765.04 aeddatributed by type of gas (GCGCH, and NO) as
shown in figure 9 below:
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Figure 11: Distribution of emissions per gas

[1.3.2 AGRICULTURE SECTOR
11.3.2.1 Description

The agriculture sector includes pastoral and fagnuactivities. Three main livestock production
systems exist in Niger. These include:

e pastoral production: as part of pastureland manegemPastoralists move over long
distances, from one region to another or from anatry to another (transhumance);

e agro-pastoral production: this system is used @itttermediate zone where farming is the
main activity of the agro-pastoralists, and cdttieeding makes up their secondary activity. It
integrates the urban and peri-urban farming systehish involves supplementary feeding;

e intensive production: in this system, animals aomfined and generally used for meat
production. This type of cattle farming is calledténing: animals raised in pastureland are
given high nutritive feed over a long period of éimwhich enable them to quickly put on
weight, just before being slaughtered.

Crop production is extensive; it is poorly mechadizand uses little inputs. Heavily dependent on
rainfall and on irrigated crops grown mainly alahg Niger River banks, agriculture is dominated by
small family farm. Cereals are the main crop araglst food as they represent 80 to 90% of caloric
intake of the population in the country. In additito cereal crops (millet, sorghum, maize, andrgp o
there are tubers (cassava, sweet potatoes andgg)tatash crops (groundnut, cotton, tiger nutasug
cane and tobacco) and finally vegetable crops (grimmato, hot pepper and pepper). Land areas used
for cereal production have not changed much owvee tand represent more than 80% of the total
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surface areas devoted to these types of crop. garde cash crops, land areas used for cowpea
production are progressively approaching those usedmillet and sorghum. This shows the
importance of this crop for the population.

11.3.2.2 Description of categories of sources
11.3.2.2.1 Enteric fermentation

Methane emissions (GHfrom cattle enteric fermentation occurs during tformal digestion process.
The quantity of methane gas from enteric fermemais much higher than that ob® from manure
management. This is the second most significantcecaf emission after manure management.

1.3.2.2. 2 Manure management

Methane emissions from manure management are daeirttal waste decomposition. In Niger, the
predominance of extensive cattle breeding greablytrdbutes to emissions of large quantities of
methane gas produced under anaerobic conditiorerefidre, manure management is a source of
nitrous oxide emission (D). Based on PO high conversion rate in GQCequivalent, manure
management is the main source of emission in theesor of agriculture in general and in particular
in the livestock component.

11.3.2.2. 3 On-site burning of crop residues

Crop residues are increasingly used by producemstfer purposes (cattle feeding, fuels, etc.) amed
therefore collected after harvesting. Hence, bwrrah crop residues is not very common in Niger.
This activity is a source of &, NQ, and CO emissions even if the quantities burntinare not
very significant.

11.3.2.2.4 Agricultural soils

In Niger, soils are generally poor in minerals aodjanic matter. From the agro-geological
perspective, soils are categorized as followsgi@ss mineral soils; (ii) little mature soils; Jigub-
arid soils; (iv) ferruginous tropical/sandy soilg) hydromorphic soils and (vi) vertisols.

There are very few hydromorphic soils and vertigo&tegorized as organic soils) which can directly
produce NO.

When used, agricultural soils may produce or absdrbus oxide, carbon dioxide and/or methane.
The main emissions are nitrous oxide@) and include: (i) direct emissions from agrictdtusoils;

(i) emissions from animal production and (iii) ession linked to the use of inorganic fertilizers in
agriculture.

Cultivated areas are the main source of nitroudeogimission (BD). Annual quantities produced vary
from one year to another and are quite low. Thigatian is attributable to the annual variationghe
amounts of inorganic fertilizer used, and to thedpiction of grain legumes and other rain-fed crops.
As the land areas covered by organic soils areimargheir contribution is very marginal.

[1.3.2.2.5 Rice cultivation

Anaerobic decomposition of organic matter in flodd#éce fields produce methane. The quantity
produced depends on various factors: rice varietismber and duration of harvests, type of soils,
temperature, irrigation practice and use of fedils.

11.3.2.3 Methodology

The inventory methodology used is from the 1996sexV version of the IPCC/OECD/IEA inventory
guidelines.
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1.3.2.3.1 Enteric fermentation

Table 23 below presents the number of animals @920
Table 23: Number of animals for 2000

2000
Dairy cows 510 908
Cattle for meat 2 895 151
Sheep 6 625 903
Goats 8559 434
Camels 1082 063
Horses 625 353
Mules and donkeys 327 860
Pigs 10721
Poultry 20 818 000

SourcesNational Institut of Statistics (INS) for pigsdpoultry, and Direction of Livelihood Staistics
and Aminal Products Direction (DSE/PA).

Level 1 method was used in the absence of disagtggéglata on animal population and on specific
emission factors. To estimate emissions, a digtinavas made between dairy and meat cows since
the former represent 15% of the total number ofiecdtead, according to the Ministry in charge of
Animal Resources.

11.3.2.3.2 Manure management

 Methane emission

Manure management represents the most importantesai methane emissions in the agricultural
sector. The evolution of emission values of timgesecorrelates with the evolution of the cattle
population. Therefore, uncertainties still linges @ the case of CHemissions from enteric
fermentation.

* Nitrous oxide emission

Nitrous oxide emissions from manure management admeost inexistent since extensive cattle
breeding is dominant in Niger. Emission of this gmsnore significant in intensive breeding. The
cattle population used for the estimate is the sased for enteric fermentation.

11.3.2.3.3. Agricultural soils

Table 24 shows land area devoted to the agriclijpwealuction. It includes only areas sown each year
with millet, sorghum, maize and groundnut.

Table 24 : land areas under rain-fed crop productio (hectares)

Crop 2000
Millet 5151 395
Sorghum 2144 393
Maize 6 149
Cowpea 3846 277
Groundnut 360 338
Cereals 7 301 937
Legumes 4 206 615
Rain-fed crops 11 508 552

Source 2005 Report, DCV/MDA
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The table below presents data on fertilizer use.

Table 25: Quantity of fertilizers, production of grain legumes and other rain-fed crops, and
areas of organic soils under cultivation

Types of N input to soils 2000

Total quantity of fertilizers in the country (kg Nfyear)| 2 521 900
Grain legumes produced in the country (kg/year) G233 000
Productions of other rain-fed crops (kg/year) 2 798 000

Areas of cultivated organic soils (ha) -

Sources2004/2005 annual reports of DCV dndlection des Cultures de Rentes (DGRpCentrale
d’Approvisionnement 2006 MDA.

The following observations were made:

» the total quantity of fertilizers used in the cayntkg of N/year) is equal to the total nitrogen
content in the total quantity of the various tyjpédertilizers used each year. These include:
urea with 46% of nitrogen for 100 kg of urea, 151Bwith 15% of nitrogen, DAP with 18%
of nitrogen;

» the quantity of grain legumes produced in the oqufig/year) refers to the total production
of the following crops: cowpea, groundnut, sesaon&@n, pepper, garlic;

* Rain-fed crops (kg/year) include: millet, sorghuioe, maize and bambara groundnut.

11.3.2.3.4 Rice cultivation
In 2000, CH emission from rice cultivation was estimated basaddata on large-scale irrigation

scheme and areas under rain-fed rice, containdet@NAHA2005 Report.

Only data on land areas under irrigated rice prodndias been considered. This area amounted to
12,118 hectares in 2000. Water management regimsidayed for the two types of rice production
are the permanent flooding for large-scale irrigatscheme and the rain flood for rain-fed rice
respectively.

11.3.2.4 Evolution of emissions for the years 1990995 and 2000

The table below shows the distribution of emissioarce for the years 1990, 1995 and 2000.

Table 26: Distribution of total GHG emissions (Gg -CO,) per subsector for the years 1990,
1995 and 2000

1990 (Gg CQ) 1995 (Gg CQ) 2000 (Gg CQ)
Source Values (Gg) % |Values (Gg)] % |Values (Gg)| %
Enteric fermentation 8.44 0.45 5.86 05 5694.57 53.41
Manure management 245.72.3(
Rice cultivation 282.33 15.34 139.16 11.96 5[,48.49
Agricultural soils 1458.92 79.3 1010.9 86|9 466248.27
Prescribed burning of savannah 81.53 443 6.33 3 6.3 5.04 0.04
Field burning of residues 8.32 4.52 1 0.99 3.50.03
Total 1839.54 | 100 | 1163.25| 1001996273 | 100
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In 2000 (base year), for the agriculture/livestgektor, the two main sources of emissions areecattl
enteric fermentation and agricultural soils, wih4% and 43.27% respectively.
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Figure 12: Evolution of total GHG emissions per sdor for 1990, 1995 and 2000

Organic soils are not sources of gas emissiondh@sateas they occupy are marginal. Regarding
prescribed burning of savannah and field burninggsfcultural residues, emissions do not vary much
from one year to another and are low. This smailtian may be linked to the fact, on the one hand,
that these activities are decreasing because faramgr increasingly using harvested agricultural
residues as domestic fuel and, on the other, tlessdues are not taken into account.

[1.3.3 LAND USE, LAND USE CHANGE AND FORESTRY SECTOR
11.3.3.1 Description

The main land use changes and their managemergnsystonsist of the following category of
sources: (i) evolution of forested area and othmrks of forest biomass; (ii) conversion of forestsl
pasturelands; (iii) abandonment of cultivated laartj (iv) agricultural soils.

Forest resources of Niger are not well documenezhlse of a lack of comprehensive inventory.
However, many estimates were made by the follownggnizationsClub du sahe(1981; 16,096,000
million hectares), PUSF (1989; 14,196,400 ha), F@O90; 10.5 million ha), Catinot (1991; 13
million ha), etc. According to the PUSF, these 96,200 hectares of forest lands, namely lands
where forest or sylvo-pastoral natural resourcaddcbe exploited. During these last past decades,
forest formations have undergone severe large-stajeadation due to climatic and human factors.
There is little information on the productivity p&tural forests formations. The table below presant
summary of some research results.

Regarding reforestation, communities were gradualylved in this activity first as salaried labor,
then as mobilized stakeholders and finally as gastrwithin the framework of a comprehensive,
integrated and participatory approach. After theudhts in the 1970s, major reforestation programs
were implemented in order to reverse the trend tdsvanvironment degradation. Land clearing for
agricultural purposes is a major utilization ofdst resources. In fact, land pressure due to ptmula
growth resulted in extensive clearing of land tpand cultivated areas, cultivation of marginal land
and shorter or no fallow period.
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Table 27: Forest productivity calculated by variousinstitutions

Productivity |Sources Comments

0.5 stere/ hg/INRAN (DRF), 1970 | Figure provided by theentre technique forestier tropical

year* following trials carried out to determine the protvity of
forests ranging from dry woodland to combretaceas,
Niamey area.

0.34 stere/ haHopkins C, 1992, Figure from the monitoring of Guesselbodi foreshjch wasg

year* PUSF framework guite deteriorated at the time of the estimate. ddwer, thig
estimate was made only on one hectare.

2 to 4 sterg/Projet Energie IJ in|This productivity was calculated within a combre@ae

ha/ year* collaboration with formation (striped and spotted bush) in the Sag,dare1995

ORSTOM 1995 It was calculated for the purpose of monitoring stand

regeneration capacity, in a forest area, whichidess undeyr
exploitation only recently and which was therefad very
deteriorated at that time.

1.47 stere/ hgPAFN and INRAN/] Productivity calculated for linear bush (all fadies
year** 2006

1.127 sterg/PAFN in collaboratiopProductivity calculated for mixed bush (all facies)
ha/ year** with INRAN, 2006

1.588 sterg/PAFN in collaboratiopProductivity assessed for diffuse formations in thwem of
ha/ year** with INRAN, 2006 woody savannah

1.128 sterg/PAFN in collaboratiopProductivity calculated for diffuse formations imetform off
ha/ year** with INRAN, 2006 shrub savannah

1.044 sterd/PAFN and INRAN|]Productivity calculated for all plateau contractéamtest
ha/ year** 2006 formations.

Source * Inventaire national des gaz a effet de serre, 2000rapport de consolidation des acquis et
des résultats des recherches d’accompagnement djetPd’Aménagement des Foréts Naturelles
(PAFN), 2006

11.3.3.2 Description of categories of sources
11.3.3.2.1 Evolution of forested areas and otherpnass stocks

Since the stock of forested areas is affected hyamuactivities, sources of carbon uptake and
emission are: natural forest formations, non-foreees and block plantations. Since 1990, a
progressive decrease of forest heritage has bessmnaadl. Yet, this stock is a source of Q{take

and removal. Ongoing reforestation efforts contebto increasing gas sequestering potential at
national level. Vegetation grows back when cultgatands are abandoned. These also represent a
rather significant source of carbon dioxide emisgiptake, especially for fallow periods which are
becoming shorter and shorter because lands areah demand. Long term fallows are rare.

+ Natural formations

Depending on stand density, natural forest formatiwere divided into two categories: (i) contracted
forest formations of plateaus (manageable formajiorepresenting 31% of potential with good
productivity (1.044 stere/hal/year) and (ii) deteated forest formations with low productivity (0.5
stere/halyear). For base year (2000), forest foomsitare evaluated at 12,102,000 hectares including
3,751,620 hectares of contracted formations ang83B0 hectares for low productivity formations.

Trees include:
* Non-forest trees

Non-forest trees comprise: (i) trees in villages) {rees in urban centers; (iii) trees found on
agricultural lands (agroforestry parks); and (reef in pastoral areas.

The number of trees is about 291,483,323 milliodivilduals i.e.: 210 million for parklands, 80
million for pastoral areas and 1,483,323 trees udyan and rural centers. Moreover, very little

----- Niger Second National Communication on Cliem@hange -----
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research has been conducted on the annual inciredse number of the various species found in
parks. TheCellule de Suivi des Ressources Lignewdddrojet Energie Domestiqueet a system to
calculate the annual increase in the numbd?roSopis africanaafter cutting, in agricultural lands of
Danmazadou, in Maradi region. Annual increasetisnased at 0.064 cubic meters/yeatr/tree.

+ Plantation

Regarding tree planting in Niger, reforestation hasn one of long time and major activities in the
forestry sector. For the base year, FAO estimatss planting at 72,500 hectares including 36,300
hectares of acacia, 3,600 hectares of eucalypti82600 hectares of other species.

11.3.3.2. 2 Forests and grassland conversion

Forest conversion results mainly from land cleafimgagriculture and sylviculture purposes. It is a
major practice for utilizing forest resources. Salestimates were made and came up with quite
different results. However, the figures used irs timventory are those from the FAO study (1993)
which estimated that 190,400 hectares of forestsaage cleared for agricultural purposes. Thisréigu
was used in calculations and takes into accoust édforest areas in the two categories of forests
(manageable forests and degraded forests). It él®uhoted that other factors also contribute éo th
reduction of forest cover, particularly bush firesfting of wood for domestic energy, overgrazing,
etc.

11.3.3.2. 3 Abandonment of cultivated land

In the case of Niger, demand for land is so greait long term fallows (20 years and more) are rare.
This is the reason why this aspect has not beamtaito account in the inventory.

11.3.3.2.4 Agricultural soils

Mineral soils are sources of G@missions. These include irrigated soils, soildaurrain-fed crops
and forest soils in the case of Niger. Soils undérn-fed agriculture cover about 7,301,937 million
hectares, in 2000, while 12,000 ha for irrigateitsso

11.3.3.3 Methodology

Regarding LULUCF sector, the inventory methodologgd is contained in the 1996 revised version
of IPCC/OECD/IEA manual of inventory guidelines. ICC suggested, the base year is 2000. This
is justified by the fact that the year 2000 has exqterienced any special climatic event and that a
minimum data exists even if these data are nogdregated, which led to applying level 1 method of

calculation.

11.3.3.3.1 Evolution of stock of forest

e Forests

Forest productivity of 1.044 stere/halyear has bmmmsidered for 31% of the productive potential
which are rather good, for all time series. Thia ifairly recent data which was obtained through an
environmental monitoring system. The rate of Odsegha/year has been used for the other resources.
The result is reflected in the table below.

Table 27: Status of natural forest areas for the yar 2000

Areas 2000
Manageable forest areas (ha) 3751 620
Applied productivity stere/halyear 1,044
Degraded forest areas 8 362 800
Total (ha) 12 102 000

Source: the study
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For conversion equivalence, it is assumed that: §dere of dry wood weighs 240 kg on averagel(ii)
ton of wood is equal to approximately 4.15 stemre$.d5 cubic meter, and (iii) 1 cubic meter of wood
is equal to 0.87 ton of dry matter.

Table 28: Annual growth (t/ms/ha)

Acaciasppand | Eucalyptus| Manageable Deteriorated | Non-forest trees (kt/ms/1000
others forest forest trees)
15 14.5 0.25 0.12 0.0557

The emission factor used in this study is the amrgained in the IPCC document; it is the same facto
which was used for the calculation of emissionglkes of non-forest trees and plantations, and
carbon fraction in dry matter is equal to 0.5.

 Non-forest trees

At present stage, with respect to non-forest treerntory, very few information is available for
serious projections. Yet, some minimal projectibase been made, given their vital significance. As
for urban and rural centers, the potential assessthas been made based on the number of
households in urban centers and in rural ones)dasaited in the 2001 general population census, and
which takes into account trees in open spaces fuichwdata is available. Thus, the numbers
considered are: 0.75 tree minimum per houséhatdrural areas and one (1) tree per household in
urban centers. Woody pastoral areas have been itatkeaccount in calculating the number of trees in
pastoral zones for which a density of two (2) trpes hectare was applied. Concerning trees in
agroforestry parks, we used data found in studiedenin this field, which evaluate the total par&ear

at 3 million hectares. Densities used vary betwkeand 70 trees per hectare depending on the entity
studied. As an example, ten (10) trees per hectaraltivated fields is the figure adopted.

+ Plantations

Regarding plantations (table 29), the followindeefions and suppositions were made: in 2000, Niger
artificial forests covered 72,500 hectares inclgdd®,300 hectares of acacia sp (50%), 3,600 hactare
of eucalyptus (5%) and 32,600 hectares of otheriepg45%); as well, the annual growth of planted

areas is evaluated at 2,500 hectares for the 1992-feriod, if we consider a survival rate of 50%

(Rapport d’évaluation des ressources forestieresdiabes 200Qresented by FAO).

Table 29: Situation of plantations in 2000

Area 2000
Total area of artificial forests in ha 72 500
Total area for acaciasppin ha 36 300
Total area for Eucalyptussppin ha 3 600
Other species in ha (mixed hardwoods) 32 600

Data source: FAO
11.3.3.3.2 Forest conversion

In view of the various figures put forward in contien with converted lands, it was recommended to
use data provided by FAO (190,400 ha lost each)ymalicated in 5-4 of module 5 on Land change
and Forestry. For 2000, the forest potential wdsnased at 12,102,000 hectares (data from PUSF
inventory using FAO regression rate (1990)). Fa& s#ame year, 598,810 ha of forest areas were
degraded by burning (DE/BTPN 2006 reports). As lidsmass before and after conversion, it
amounted to 25 t/dry matter/ha and 10 t/dry mdteeréspectively.

2 Opinion of an expert



11.3.3.4

Evolution of emissions for the years 1990995 and 2000

a7

The table below presents the distribution per smofemissions for the years 1990, 1995 and 2000.

Table 30: Distribution of GHG (Gg Eg-CO,) emissions per subsector for 1990, 1995 and 2000

1990 1995 2000
Sequestration inventory (PM) -21,689 -28,561 -33,922
Sources Values % Values % Values %
Forest conversion 6,082.48 | 99.61 15,334 98.59 4 891 28,5p
Agricultural soils ~5*10° [8.19-07] 0.01 [2.85-07 12 241 71,45
Forest on-site burning 23.76 0.389 218.11 1.4 0 0
Total emission 6,106.24 100 15,552.115 100 17 132100,00

Compared with the previous inventory, it shouldnméed that for 2000, the sub-sectors f forest and
pasture land conversion became the second soureeniskion (28.55%), in the LULUCF sector
following the agricultural soil category (71.45%).
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Figure 13: Evolution of GHG emissions per sector fothe years 1990, 1995 and 2000

Estimates of emissions from LULUCF sector are prieskin the table below.

Table 31: Estimates of emission evaluation from LUUCF sector for the year 2000 (in Gg)

C02 CH 4 NQO NOXx CO

17,006 6 0.04 2 54

[1.3.3.5 Carbon sequestration potential of the forst subsector

The result of the national greenhouse gases inpefitable 2) shows that Niger has a potential of
sequestration ofl 340, 77Gg Eq-CQ despite problems due to data variability.

[1.3.4 WASTE SECTOR

This sector is made up of emissions from wasteqssiog and disposal. Sources include solid waste
landfills, domestic and commercial waste waterttneat, excreta (human feces), etc.
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11.3.4.1 Disposal of solid wastes
11.3.4.1.1 Description of source categories

The anaerobic decomposition of organic matter bsheregenic bacteria, in the solid wastes disposal
site, results in the release of methane {Ghto the atmosphere. In Niger, solid wastes amegated

by households, commercial and craft activities,usides, hospital centers, and administrations.
However, households are the major producers ofl sadistes. Indeed, according to the study on the
improvement of sanitation in Niamey, each inhalifmoduces an average of 0.75 kg per day (JICA,
2001).

As far as their composition is concerned, solid teesre made up of variable proportions of sand,
paper/cartons, plastics, metal and glass mateBals on the various urban centers is not available

As regards to management, no town in Niger hasrganized solid collection and dumping system.
The only initiatives date back to 1985 with the Ban GKW project relating to the setting up of a
controlled municipal dumping site at 15 km from iy interfaced with a compost manufacturing
plant. Unfortunately, the latter did not survivdeafthe project due to budgetary constraints at the
NUC and also due to poor management.

Since then, collection has been carried out ir@gular manner by staff of the Municipal Sanitatio
services with the use of garbage trucks. Many e$éhtrucks are today dilapidated. Moreover, the rat
of collection of solid household wastes hardly ext30% in Niamey. Out of the 30%, only 10%
actually come from “official or known” disposals wh are mostly from former or recent quarries
where garbage serves as embankments (SOCREGE, 2000)

11.3.4.1.2 Methodology

IPCC'’s guidelines for national green house inveasor.e the Revised Version of 1996 describe two
methods of estimating GHemissions from solid wastes disposal sites, nantkéy default method
(level 1) and the Decomposition method (DPO) (I€)elin this inventory, the default method (level
1) was used. The default method is based on tleiiolg equation:

Emissions ofCH, (Gg/ yr) =[(DSM, xDSM; xL,, ) - R|x(1- OX)

Where:

DSMy = Total DSM produced (Gg/year)
DSMk = Fraction DSM disposed in SWDS
Lo = Potential of methane emission. It is given by filrmula:

L, = {FCMXCODXCGDFXFXi—S (GgCH, /Gg ofwaste#}

FCM = Methane Correction Factor (fraction)
COD = Degradable organic carbon [fraction (Gg CIE&M)]
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CODF = Fraction COD released

F = Fraction per volume of CHin release gases

R = CH,recovered (Gg/year)

OX = Oxidation factor (fraction)

The different parameters were obtained as follows:
DSMy: Total of DSM produced (Gglyear)

» According to SOCREGE (2000), the fraction of DSMtts effectively disposed in SWDS is
10%.

« The methane correction factor was taken as equ@al4tddefault value in the IPCC revised
manual of 1996), corresponding to the unmanagedhaltbw disposal site (< 5 m of wastes).

« The estimation of the fraction of degradable orgasdarbon was made from the following
formula:

CcOD = (04xA) +(017xB) + (015xC) + (03xD)
Where:

A = Fraction of DSM from paper and textiles

B = Fraction of DSM of wastes from gardens and gaok other putrescible non-food organic wastes
C = Fraction of food DSMs

D = Fraction of DSM from wood and straw

A, B, C and D were obtained from table 1 and angaktp 1.6; 19.1; 0 and 0.7 respectively (JICA,
2001). Hence replacing A, B, C and D by their vatuthe equation, we obtain COD equal to 0.04.
CODx: Fraction of COD released

COBDxk is an estimation of the fraction of carbon degdaded released in SWDS, and reflects the fact
that some organic carbons are not degradable aadegery slowly in SWDS. GIEC Guidelines
propose a default value of 0.77 for COD

F: Fraction per volume of CHn release gases

In the calculation of annual production of solidstes, only the urban population was considered
given that the rural population uses waste evamwmathethods with emissions of ¢Hhat are
extremely low. Furthermore, given that the productof solid wastes is a function of standard of
living, three groups of urban centers were idestifpased on the results of the general populatidn a
housing census (RGP/H, 2001):
- Niamey, as metropolis with a production of 0.75d&y/inhabitant (JICA, 2001);
- Maradi and Zinder, as major towns with a productidér0.65 kg/day/inhabitant (DST/NUC.:
oral communication );
- All the average and small towns with a productidn0db0 kg/day/inhabitant (expert’s
judgment).

Based on the urban population of the group of ecergiven by RGP/H (2001), an average waste
production rate in urban areas was calculated |k

70795% 0,75+ 31859% 065+ 71275%05+5920%05
179850:

Which gives an average rate of 0.62 kg/day/inhahithat is an aggregate production of 382.020 Gg
for the year 2000 for an urban population of 1 692 inhabitants.

averagerat=

11.3.4.2 Treatment of sewage
11.3.4.2.1 Description of source category

The treatment of effluents containing a significquantity of organic matter amongst which domestic

and commercial sewage and some industrial efflumatgresult in considerable emissions of methane
(CHy). The sources of production of domestic sewageexodeta are basically households, markets,

hospital centers and administrations. The chatiatitey of this sewage vary depending on whether it

is kitchen water, shower water or even excretah\Waspect to sewage and excreta collection, a study
conducted in 1999 by the World Health Organiza{dfiHO) and the Ministry of Public Health shows
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that 94% of households in Niger do not have toi{mSP and MIAT, 2000). The same study further
points out that only 11% of households use latrines

Table 32: Physico-chemical characteristics of theavious establishments in the Niamey Urban

Community
Physico-chemical characteristic

Establishments PH BOLBmMg/I COD mg/l NH," mg/I PO,> mg/l
UNILEVER Niger 7,7 300 3778 2 0,014
BRADUNI 7,1 430 1073 7 0,010
ENITEX 11,65 120 1402 2 ok
SOLANI 3,75 2150 4198 9 0,119
SLAUGHTER-HOUSE 6,56 2000 6511 35 0,171
TANNERY 5,59 54 000 97 684 2600 -
NATIONAL HOSPITAL 6,81 130 352 29 0,066
LAMORDE HOSPITAL 7,3 180 930 20 0,046
GOUNTOU YENA 7,6 200 689 808 0,068
NORMS 5,5/8,5** 40** 125* 2% 2*

Source Characterization of sewage disposal in the NUzit&nmental impacts on the Niger River,
Diallo A.A.S., CRESA 2005. * : European Standarsisufce: Gaujous, 1995; **: Niger's Standards
according to Order No 014/MMH/MDR/MI/MTP/T/U/MAECDf 11/06/76 setting the physico-

chemical parameters of emission standards.

***: Qver-colored water hindering the reading oethpectrometer; - : Analysis not carried out.

Depending on their origin, sewage is either digepthured in the yard, the street or in the rainwate
evacuation gutters. In some cases, it is retrieéwvembsspools, sumps, latrines or septic tanksadt, f
according to a survey conducted as part of “thekdpaeind study on household practices in urban
sanitation and household surveys on their behaapdsexpectations”, 89% of households pour their
sewage directly all over the streets, in the yard & rainwater gutters while 11% use latrines,
cesspools and sumps (MAB Conseils Inc., 2000).efyands to excreta, the same source indicates that
92.7% of adults use latrines to defecate compaiidd 85.9% for children. Furthermore, there is no
sewage collection network, nor is there a treatnstation of this water. Latrine and septic tanks
draining water without prior treatment, is pourecedly into fields, green open spaces, streants, et
Concerning industrial sewage, it is made up of whtEm processing and manufacturing. In Niger,
neither the characteristics, nor the quantitiehe$e wastes are well known due to the fact thigkeun
household wastes, no specific study has been darteon them. However, according to the study on
the improvement of sanitation in Niamey (JICA, 2j0hdustrial establishments in Niamey dump
averagely 3020 cubic meters sewage per day. More@iallo (2005) characterized sewage from
some industrial establishments in Niamey as pahisflissertation (see previous table, page 50). As
indicated above, no industrial unit has residualew#&eatment stations. This water is thus directly
dumped into the receiving body of water without gatly any form of depollution. Nevertheless,
some industries have storage or aeration tanksghwhre settling tanks of their sewage before
disposing it into the receiving body of water. utris out that the detention time of this waterois t
short which does not allow organic matter degratadind water depollution.
11.3.4.2.2 Methodology
IPCC Guidelines describe a single method to caleu@H; emissions related to the treatment of
domestic sewage. Emissions depend on the quarftivastes produced and an emission factor
characterizing the degree of production of .}y these wastes. The estimation of emissions was
carried out in two stages.
1.3.4.2.2.1 Estimation of annual production of oamic sewage and sludge
Only the urban population was taken into considenagiven that the rate of access to sanitation is
very low in rural areas (about 5%). Organic loa@0sg of BOD/person/day (default value). Thus, the
total quantity of BOD produced annually was caltedan the software (worksheet 6.-2; sheet 1 of 4).
----- Niger Second National Communication on Cliem@hange -----
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11.3.4.2.2.2 Estimation of methane emission fromgamic sewage and sludge

Methane emission from domestic and commercial sewagestimated by multiplying the total
quantity of BOD produced annually by the emissiactdr. The value of the emission factor (g4ZH

of BOD) taken is equal to 0.6 (default value). Ttieta was later input into the worksheet (worksheet
6.-2; sheet 4 of 4).

Considering the relatively high value found of 22@g of CH, the following quick method was used
for the verification of these estimatioi®CC Recommendations on good practices and maragem
of uncertainties for national inventoriedJA = PXxDXFDXFE¥BAX365x10™ \yhere:

EA = annual emission of methane from domestic sevgagy country

P = population (total or urban in developing coiesiy

D = organic load (60 g of BOD/person/default day)

FD = fraction of BOD easy to decant, default = 0.5

FE = emission factor (gram of @Hper gram of BOD), default = 0.6 or 0.25 gram ofbér gram of
COD when COD is used

FBA = fraction of BOD degraded under anaerobic domas, default = 0.8

In the case of Niger, we take into considerati@nutban population exclusively given that the rHte
access to sanitation is very low in rural areaali@ady mentioned above

Thus: EA=169253X60x05x0,6X08x365x10™*

Hence annual emissions of methane: EA = 0,009 Gg.

This significant difference could be linked to @iesence of detailed data on the types of treatrtfent,
total volume of treated sewage for each type, tmésson factor as well as the related methane
conversion factor (MCF).

11.3.4.2.2.3 Estimation of nitrous oxide (}0O) emission from wastes

This was done based on the following parameteyNifier's total population in 2000; (i) annual
average protein intake per capita: 65.3 g/inhatiifag (Niger's Nutritional Overview, FAO 1990);
(iii) fraction of nitrogen contained in proteins:16 kg of N/kg of protein (default value) and (e
emission factor Ef 0.01 kg of NO-N/kg of N wastes produced (default).

11.3.4.2.2.4 Data collection on the annual produoti of organic sewage and sludge

Given that the access rate to sanitation is vesyitorural areas (about 5% according to the Watelr a
Sanitation Policy and Strategy of May 2001 — SA@nm and Long Term Action Plans, MRE, 2001),
only the urban population was taken into accoussides, according to a study conducted in 1999 by
the World Health Organization (WHO) and the Minystf Public Health, only 11% of households in
Niger use latrines for the collection of sewage aerdreta (MSP and MIAT, 2000). The organic load
is 60 g of BOD/person/day (default value). Thus thtal quantity of BOD produced in 2000 is
4077310 kg (table 33).

Table 33: Estimation of organic sewage and sludgequuced in 2000

Population/Quantity 2000
Urban population 1 692 532
Urban population treating its sewadd ¢6) 186 178
Quantity of total BOD per annum (kg) 4 077 310

"Source National Institute of Statistics
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11.3.3.3 Emission of GHG in 2000

Table 34: Emission (Gghy the Waste sector in 2000
GHG 2000 %
CH, 3
CH, Eg. CO, 63 16.89
N,O 1
N.O Eq. CO, 310 83.11
Total Eq. CO,total 382 100

The total emissions of GHG recorded in 2000 fromwlaste sector equal 373 Gg Eq,C68B Gg Eg-
CO, methane emissions that is 16.89% and 310 Gg Egf6ON,O emission that is 83.11%.
Furthermore, it should be noticed that the emissioh2000 clearly progressed as compared with
those of 1990 which were 28.22 Gg Eg-Cffable below). This is explained by the increase i
population and the improvement in the access tkohg water and sanitation.

11.3.3.5 Evolution of GHG for the years 1990, 199and 2000
Table 35: Evolution of GHG emissions (Gg Eq-C¢) suber-sector for the years 1990, 1995 and
2000
1990 (Gg CQ) 1995 (Gg CQ) 2000 (Gg CQ)

Source Values (Gg) | %| Values (Gg) % Values (Gg) %
Solid wastes disposal 366.87 91.72 57,96 15,75
Treatment of sewage 33.08 8.28 310 84,25
Excreta 0
Total 28.22 100 399.95 100 367,96100,00
NB: INC inventory does not specify the distributadremissions per sub-sector
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Figure 14: Distribution of total emissions of GHG r gas in 1990, 1995 and 2000

In this figure, one can notice that, in 2000, osdyvage treatment and solid wastes disposal subsecto
were sources of emission with 93.72% and 6.28%edsly of total emissions.

11.3.5 INDUSTRIAL PROCESSES SECTOR

The sector of industrial processes includes thessoms of all greenhouse gases from industrial
activities that are not related to energy. Theythesfollowing sub sectors: (i) cement productii;
production and use of soda; (iii) production oftepfor road surfacing; (iv) production of nitecid;

(v) production of sulfuric acid; (vi) consumptionf dalocarbons (HFC and PFC) and (vii)
consumption of sulfur hexafluoride (§F
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11.3.5 Description of source categories

The mineral products sub sector represents €&ssions from the production and use of non tietal
mineral products such as cement, lime, the prodmctind use of soda, the of asphalt for road
surfacing.

11.3.5.1.1 Cement production

Carbon dioxide (C¢) is produced during the production of clinker, iatermediate product from
which cement is manufactured. Calcium carbonatee#&ted during a process known as calcination or
cooking, which produces lime and carbon dioxide:

CaCQ+ heat> CaO + CQ

In Niger, the cement production unit is tBeciété Nigérienne de Cimenteriehe manufacturing
process is through the integral dry method. Thelpecomanufactured is grey cement CPJ35 (CPA325,
CPA400, CM250 on request) following two stages:

- Clinkering which is done by a gradual cookingafvrmeal at a high temperature of 1450 °C;

- Chemical transformation which takes place in thdimed rotary furnace with a length of 58
meters and a diameter of 2.45 meters in alloyes steernally lined with high alumina bricks.

The temperature of the fumes (gas + water vap@p@s°C at the mouth of the chimney. Limestone
reserves in quarries are estimated at 3.5 milbms in drilled areas at Malbaza where limestoneahas
CaCQ content of about 80%. To ensure a quality prodSMC has two (2) laboratories where
physico-chemical analysis and quality productiostdeare conducted at each production stage of
clinker and cement. These analysis concern theenbnf chemical products (Si(Fe0;, Al,Os).

SO, emissions from the sulfur are contained in the fual clayey raw material. Fuel emissions are
recorded as emissions resulting from energy whes€aemissions from clay are considered as non
combustion emissions.

11.3.5.1.2 Soda production

Carbon dioxide is released during the use of sodhia the course of the production of the latter
according to the industrial process of its manufigctin this case, sodium sequi carbonate, the main
mineral from which natural soda is manufacturedhested in the rotary furnace to turn into crude
soda. This process generates by-products namdigicaioxide and water.

There is no soda production plant in Niger. Alltbé soda used is imported. Moreover, estimated
emissions are those related to its use by SOMAIR.

11.3.5.1.3 Asphalt production for road surfacing

Emissions of non methanogenic volatile organic coumgls (NMVOC) come from the production and
operations of road surfacing. Asphalt is not predla Niger; emissions are those related to road
tarring and maintenance works.

11.3.5.1.4 Nitric acid production

The production of nitric acid (HN$D generates nitrous oxide {§) as by-product of the catalytic
oxide at high ammonia temperature ()\HThere is no nitric acid industrial manufacturingit in
Niger. However, the two mining companies (COMINAKdaSOMAIR) retrieve nitrous oxide (N
produced by the reaction between sulfuric acid aitrchte during the “processing” of the mineral.
Nitrous fumes are drawn out and channeled to peédrplate column where N@ absorbed by
water to manufacture nitric acid at about 90gfditexHO + yNQ, > zHNG).

The nitric acid thus obtained is recycled uponttreat as an oxidizing support, at the same timh wit
fresh ammonium nitrate to ensure the oxidatiorhefuranium contained in the mineral (84J6).
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[1.3.5.1.5 Food and drinks

NMVOC emissions are produced during the making loblelic beverages, bread and other food
products. The production of alcoholic beveragedoise by BRANIGER, the only brewery in Niger.
This is basically the local bedBi€re-Nige). NMVOC emissions also take place during the Ingadif

fats and oils as well as foods containing theminduthe baking of cereals, flour, beans, vegetables
during the fermentation of dough, the cooking afetables and meat products, and during the drying
of residues. The following categories were congden Niger: cooking process of meat, fish and
poultry, cooking process making use of oils, margaand other fats, the process of baking bread.

11.3.5.1.6 Consumption of halocarbons and sulfur kefluoride

The release of substances into the atmosphere tmulthe result of emissions from by-products
released during the manufacturing processes, ease$ from fugitive emissions. An emission from a
fugitive source is an emission which is neitheroileel nor controlled, like for instance, a leakage
from a piping system or a connection. Data on &8/ relating to these chemicals is not currently
available in Niger. Consequently, estimates of siors linked to the consumption of halocarbons and
sulfur hexafluoride could not be made.

11.3.5.2 Methodology
11.3.5.2.1 Cement production

The methodology used to estimate £&missions is the level 2 method of the IPCC mapuaGHG
inventory which uses data on clinker production dath on the lime content of clinker. As regards th
estimates of SPemissions from cement production, it was made [yyiyang an off combustion
emission factor to the annual production of cem&aincerning the choice of emission factors (EF),
results from analysis made at the main laboratb&NC were used to calculate the EF of CO2 linked
to clinker production.

Emission factor (EF)tCO, /tclinker= O’5701xf where f is the fraction of lime contained in
clinker.
EFclinker= 0570%0.6695_ 0,5908
0,646

With regards to the off combustion emission factbg default value of 0,3 kg of $S@er tone of
cement produced as given in the IPCC Guidelinesnédional greenhouse effect inventories, 1996
revised version, was used. Data on activities nbthfrom the Niger Cement manufacturing Company
is 27 542 tons of Clinker and 33 060 tons of cene2000.

11.3.5.2.2 Soda production

The method used is the level 1 method becausédiétded on the use of national data for consumption
and on the default emission coefficient drawn fribb IPCC software manual, 1996 revised version
for inventories. The estimate of @&@missions from the use of soda is made by applmgmission
factor per ton to the annual quantity of soda. therlatter, the default value of 415 kg of Ci@&2 ton
was taken into consideration. The quantities ofisegkd in 2000 by mining companies are 4 300 tons
(Source: COMINAK - SOMAIR)

11.3.5.2.3 Production of asphalt for road surfacing

The estimates of NMVVOC emissions from road surfgcperations is made by applying an emission
factor per ton of asphalt used for road surfacmthe quantity of asphalt used annually. As fathas
emission factor is concerned, the default valug2d kg of NMVOC per ton was considered. The
estimate of the quantity of asphalt used annuaks winade from statistics from the Ministry of
Equipment (Direction of New Work) and from the NigAgency for Public Interest Works



(NIGETIP). In 2000, the quantity of asphalt usedwa1.25 tons.

11.3.5.2.4

Nitric acid production

55

There is no methodology for the estimation of & monoxide (BD) and nitrous oxides (N{ For
information purposes, one could give the quantiiesitric acid recycled in 2000 by the two uranium
ore companies in the table below:

Table 36 : Quantity of nitric acid (in tons) recyckd in 2000

11.3.5.2.5

Companies Quantity
SOMAIR 2 400
COMINAK 5401
Total 7 801

Source:COMINAK - SOMAIR

Production of sulfuric acid

The methodology used to estimate,®missions is based on the annual production &firsuacid, to
which one applies an emission factor in kg of, §€r ton produced. The default emission factorevalu
is17.5 kg of S@per ton. Niger does not have any sulfuric acidigtdal manufacturing unit.

However, COMINAK and SOMAIR manufacture sulfuricidaowhich they use in the uranium

processing. Such a production is a source of eomssi sulfur dioxide (S§).

The quantities produced in 2000 are obtained fiuese two companies (see the following table).

Table 37: Quantity of sulfuric acid (in tons) prodwced in 2000

Companies Quantity

SOMAIR 22 798
COMINAK 29 420
Total 52 218

11.3.5.2.6 Food and drinks

The quantity of beer produced in 2000 was 71 54hedtoliters by BRANIGER. NMVOC emissions
also take place in the course of heating oils atsl &s well as foods containing them during baking
(cereals, flour, beans, vegetables, during thedatation of dough, during the cooking of vegetables
and meat products), and during the drying of ressdu

The following categories were considered: cookingcpss of meat, fish and poultry, cooking process
making use of oils, margarine and other fats, dedgtocess of baking bread.

Table 38: Quantity of meat (in tons) consumed in ZID

2000
Production of cattle meat 59 237
Production of poultry meat ™ 27 000
Importof poultry meat ~ 0
Production of fresh fish™ 6 150
Imported fish ™" 723
Exported meat™ 68
Total 93 042

KkKk

Sources : DSE/PA/IMRA;” : FAO (DSE/PA/MRA);”" : DFPP/MHE/LCD;”" : DGD/ME/F

The quantities of meat, fish and poultry consumedually in Niger were calculated based on data
obtained from the Direction of Livestock and Animatoducts Statistics (DSE/PA/MRA), the
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Direction of Wildlife, Fishery and Fish farming (PP/MHE/LCD), the Customs Headquarters
(DGD/ME/F) and the FAO. These annual consumpticespaiesented in the following table. With
regardsto quantities of oils, margarine and othé& €onsumed each year; statistical data used come
from the Customs Headquarters (DGD/ME/F) as welinggorts and exports, and the OLGA OIL
Company (Maradi) concerning the national productittnshould be pointed out that home-made
production of oil is not recorded due to the latklata on this informal sector which is howeveryer
important in Niger. The quantities of oil, margaiand other fats consumed in Niger in 2000 are
given in the table below:

Table 39: Quantities of oil, margarine and other f#s (in tons) consumed annually

2000
Quantity produced nd
Quantity imported ~ 25512
Quantity exported ~ 401
Total 25111

Sources’ OLGA OIL and home-made production; DGD/ME/F

With regards to the production of bread, the edmeas made based on the average consumption of
100 g per inhabitant per day in urban centers (OBENY, 1982). Besides, only the urban population
is considered. This gives a total consumption of7@Y tons of bread in 2000 (Source: National
Institute of Statistics).

11.3.5.2.7 Methodologies for estimation of NMVOC éssions

The estimation of NMVO@missions from the making of alcoholic beveragesat and other food
products are made by applying a corresponding @nidsictor per hectoliter or per ton of each
product drawn from tables 2-25 and 2-268RE€C Guidelines for national greenhouse gas inveas

— 1996 revised version

These values are 0.035 kg NMVOC/hl of beer produ&e8 kg NMVOC/ton of meat, fish and
poultry, 10 kg NMVOC per ton of oil, margarine anther fats, and 8 kg NMVOC/ton of bread
produced.

Given that data pertaining to activities on thestonption of halocarbons (HFC and PFC) and sulfur
hexafluoride (S§) is not presently available; the estimates ofrthmiissions were not made.

11.3.5.3 Estimation of GHG emissions for the yea000
Table 40: Estimations of GHG emissions related tohe industrial processes sector in 2000 (in
Gg)
2000
CO; 18
CH, 0
N,O 0
NOx 0
CoO 0
NMVOC 1

Emissions related to the industrial processes eatoisare basically made up of carbon dioxide. They
are practically due to the production of cemenhatMalbaza Cement factory (90.14% of emissions).

The remaining 9.86% emissions are related to tleeoficaustic soda by the Société des Mines de
I'Air (SOMAIR).

Emissions from non volatile methanogenic volatilgamic compounds (NMVOC), are relatively low
for the year 2000 (about 1 Gg). Over half of them lanked to the making of bread. This low value
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could be explained by the absence of road maintenanrk in 2000 (only some sections of the urban
highways were tarred).

11.3.5.4 Evolution of GHG emissions for the yeard990, 1995 and 2000

GHG emissions of the Industrial Processes secod&05 Gg in the 2000 national GHG inventory
while 9.26 Gg in 1990 as indicated in the tableobeWhich shows the distribution per source of
emissions for 1990, 1995 and 2000.

They are basically made up of g&nd account for 0.06% of total emissions in Nigérey are for the
largest part due to the production of cement (9)14 he use of soda by mining companies generates
9.86% of total emissions.

Table 41: Distribution of GHG emissions (Gg Eg-CQ) according to sub sector for the years
1990, 1995 and 2000

1990 (Gg CO2) 1995(Gg CO2) 2000 (Gg CO2)
Values (Gg) % | Values (Gg) % |Values (Gg)| %
Production of cement 9.26 100 14.84 100 16,27 90,14
Production of asphalt 0 0 0 0 0 0
Use of soda 0 0 0 0 1,78 9,86
Production of nitric acid 0 0 0 0 0 0
Production of sulfuric acid 0 0 0 0 0 0
Food and drinks 0 0 0 0 0
Total 9.26 100 14.84 100 18,05 100
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Figure 15 : Evolution of total GHG emissions per gain 1990, 1995 and 2000
[1.3.6S SECTOR OF SOLVENTS AND OTHER PRODUCTS

Niger is not a producer of solvents. However, saompanies, mainly COMINAK and SOMAIR
make use of them in their activities. Even if soligeare part of chemicals mentioned in the emission
of greenhouse gases, no method of calculation d& &Hm this sector is available either for IPCC or
for the country.
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11.3.7 DIFFICULTIES / RECOMMENDATIONS

Inadequacy or even the absence of statistical idagageneral problem in most areas of activity in
Niger. This is partly due to the predominance efitiformal sector.

The difficulties are generally similar to those euatered during the drafting of the Initial Natibna
Communication. The difficulties encountered in doairse of this inventory may be classifies into two
categories: (i) difficulties common to all the swstand (ii) difficulties specific to each invengor
sector.

1.3.7.1 Difficulties common to all the sectors

They are difficulties relating to:

* Time management : the time allotted is inadequatedver all issues of data collection,
bibliographical analysis and compilation;

< Dispersal of activity data from many economic agtor

« Inconsistency in the collection of activity datarfr the sectors professionals and absence
archiving of these data. There are very few instiis which correctly hold data sheets or
even have the requisite skills within the staffctwrectly fill the templates requested. Most
often, data, when available, is on paper format diffctult to be retrieved from the archives
of institutions;

« Low concern of sector professionals about emisaiwhconversion factors;

« Absence of data disaggrated per sector;

e Unreliability of most unprocessed data, includibhghe level of organized structures;

« Mismatch of data provided by the National Institatie Statistics and data collected from
Technical Directorates.

11.3.7.2 Difficulties specific to each sectors
1.3.7.2.1 Energy sector

« Informal hydrocarbons importation channels are sudijected to the formal channels hence
difficulties in even the apparent consumption o dountry. Only a regular consumption
survey will ensure reliable estimates;

* Increase in the price of hydrocarbons on the imtgsnal market which increase the previous
structural grounds;

e Lack of data on auto-producers due to the low keepf energy statistics either as a result of
lack of interest or for reasons of supply in a paranarket;

« Disregard by many private operators of the eneeptos’s challenges and the challenges
related to climate change particularly the oppdtiesm that the Clean Development
Mechanism (CDM) offers;

« Existence of too little official figures on energgta, which tends to prove that this sector is
hardly considered at the strategic level by vocai@nd statistical institutions;

« confidentiality of energy data for security grourfdemy) or taxation (deductible expenses);

e Low prioritization of the sector in the various @dpment policies and strategies in the
country, which does not place it among global @maes which require a provision of all
tools and instruments equal to the related chadleng

* Shortage of energy statistics professionals intutgins due to the lack of motivation from
the latter to gain such skills.

11.3.7.2.2 Land Use, Land Use Change and Foresigctor

« Absence of a national forestry inventory which cbgénerate more up-to-date data;
e Anadequate, obsolete or even shortage of datdrfarsa all the Land Use, Land Ue Change
and Forestry Sector;
¢ Unexploitable form of data when they do exist;
* low concern from holder institutions on data relgtio inventory activities;
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Inexistence of an inventory of trees outside far¢stwns, villages, grazing areas etc.);
Obsolete nature of the rate of forest regression.

113..7.2.3 Agriculture and Livestock sector

Absence of monitoring of farm clearing ;

Low monitoring capacity of bush fires in the coyntr

Total lack of data on some sub sectors such asuskeof biomass (notably agricultural

residues) as fuels;

Absence of conversion factors concerning the drighteof some foodstuffs (vegetables for

example) ;

Inexistence of reliable data on the land areasmeduby organic soils even though they are
very few in Niger.

11.3.7.2.4 Waste Management Sector

11.3.7.3

unavailability:
o of the total quantity of soda used in the country;
o of activities data on the consumption of halocagb@dFC and PFC) and sulphur
hexafluoride;
absence of data on:
o0 the home-made production of oil;
0 the baking of bread through the number of bakeaies the total consumption at
national level;
o0 the production and characteristics of urban wastesther towns in Niger (apart
from Niamey)

General recommendations

Taking into account the foregoing, the followinghgeal recommendations are proposed with a view
to improving the next inventories:

integrate the collection of data necessary for ithentory in the routine work of State
services;

perpetuate the SIE;

reinforce information and training of State sergiom issues related to GHG inventories;

take into account data necessary for the invenitorgreparing a progress report of forest
services;

propose a data reporting guide for data holders;

provide additional support to enable the conductstfdies / surveys so as to generate
information necessary for the establishment ofdoeftiality inventories;

set up a databank to be provided regular inpusutir an annual transmission system of
activity data by their holders (the institution h@ecommended to implement is CNEDD
while drawing on data providers);

define the type of data to be collected concerfiangnal holders and conduct an awareness
campaigns to persuade them to integrate the dolieof these data in their activities;

extend the dissemination of scientific materialssbpplying material aid (books, CD,...) and
also the construction of a library to that effemcourage research on climate change issues;
considering the importance of this subject on titernational scene particularly in the areas
of development cooperation and private funding;siize public and private policy-makers
on funding mechanisms set up by the internatiooahraunity such as CDM which is of
interest to data providers to keep reliable stasist

organize specialized training sessions particufarypublic and private policy-makers results
of the inventory and expanding the range of experts

build on the successes of institutions specialimathta collection such as INS and SIE-Niger
to perpetuate a reliable database; systematicailyve available and already processed data
after defining a template which is in line with thequirements of the IPCC software.
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Consolidate initiatives taken in the second nati@emmunication. These initiatives are: set

up an inventory multidisciplinary team made up xyperts from main institutions holding data

from which the major profiles were represented,

organize information and sensitization sessionsl&ba holders;

train experts in charge of the inventory;

archive all data including rocks, by setting upatathank;

archive in all structures, from which experts caalegdata which served in realizing this

inventory;

provide all the means and mechanisms likely toesanncomplementary surveys during

the inventory to check data or to have solid grauiod expert judgments;

0 set up a permanent national team in charge ofiogrout the inventories;

o Organize workshops with the goal of showing toifngbns the importance of data used
in inventories so as to motivate them to integitatetheir reports.

Oo0Oo0o

(@]

11.3.7.4 Recommendations specific to the sectors

1.3.7.4.1 Energy sector

« fine-tune data to make a better assessment of iemésthrough the sector method; conduct a
survey following a relatively less expensive metblody to establish a baseline case with
more elaborate collection tools and;

e use this survey to make a better assessment tdéchaical characteristics of production tools
in anticipation of mitigation measures.

11.3.7.4.2 LULUCF sector

* realize a national forest inventory with a view baving a better knowledge of the
sequestering potential,

» conduct surveys to fine-tune the estimate of teéside forests, in particular trees in urban
and rural centers.

11.3.7.4.3 Agricultural sector

* integrate into the next agricultural and livestocknsuses the concerns related to the
agricultural sector’s inventories;
* set up an efficient monitoring mechanism of thegpession of cultivated areas and bush fires.

11.3.7.4.4 Waste management sector

e conduct a survey to know the composition of urbastes;

e conduct surveys to have: (i) the total amount afasosed in the country; (i) data on activities
relating to the consumption of halocarbons (HFC RRE) and sulphur hexafluoride;

e conduct surveys to obtain: (i) handicrafts produttof oil ; (ii) the baking of bread through
the number of bakeries and total consumption abmaitlevel.
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Il. MITIGATION CAPACITY OF GREENHOUSE GAS EMISSION S

Below are presented the major options, the posséabnological resources as well as the list of
potential mitigation sectors for the achievementh& quantitative goals set following the national
strategic frameworks and classified as follows:

.1 RESIDENTIAL SECTOR

Household energy consumption is dominated by bisnfiasl essentially for cooking and kerosene
for lighting. The various consumption needs anecg@oking of food and production of hot water; (ii)
lighting; (iii) refrigeration and air-conditioningéntilation. It is however necessary to differetatithe
uses in rural with those in urban areas.

m.1.1 Rural areas

Cooking in rural areas is done almost exclusivedyrf biomass (fuel wood and various residues). The
current dominant technology makes use of “threpeststoves” with very low energy yield (about 4
to 5%). As rural populations make up about 83%heftbtal population of the country, the economic
potential of fuel is very high there. This econooould be obtained by combining two technologies
namely the popularization of metallic improved g®swith a better output (between 12 and 30%) and
substitution with a fuel more appropriate to cutngses.

The option of disseminating the coal stove is the ohosen by Niger with a conversion target of
50% of rural households in 2015 in SNASEM. The cbat stove technology has been under large
scale experimentation for over two decades in thentty. However, there is little evaluation on the

CO, emission potentials and specifically a comparisih the potential biomass gain.

This subject is still to be pursued depthtly by aweting research on emission factors in rural
cooking. The LPG and other petroleum by-productshrielogy is less appropriate in this
environment for issues of cost and security. Ligitis dominated by kerosene, oils and grease as
well as torches and agricultural residues. The pgent is wick lamps of industrial construction
(imported) or home made for liquid fuels.

The Economically Profitable Technologies (EPT) ptitd, as envisaged in this use, is the extension
of the rural electrical and electrification grid bgsorting to isolated power plants for 353 000
households by 2015.

Another EPT consists of using portable PV solamantt is a unit made up of a fluorescent tube 6 t

12 V battery and an amorphous panel of 10 Wc. €hahility of this technology was proven through

several pilot experiments conducted in the 1990s. Major obstacles are high cost, unavailability of
spare parts and inexistence of skilled staff fermfaintenance of this equipment.

m.1.2 Urban areas

As in the case of rural areas, urban householdggnesnsumption is dominated by biomass for
cooking and kerosene for lighting as well as bgttamps. The same Technology Transfer strategies
are therefore applied.

However, in urban areas, SNASEM plans to electt?®% of households through a electrical grid
extension policy, promote over 50 000 solar coolkersvell increase Modern Fuel Cooking stoves
(CMC) notably coal stoves and the LPG in orderduec 100% of the needs. The major obstacles
here are the cost of new equipment (both solarf@el)l maintenance and especially the high level of
the task.

1.2  TRANSPORT SECTOR
In 2000, the transport sector had some 130 00Otitmerst units for about 2/3 of the passenger

vehicles including motorcycles and remaining 1/8tfansportation of goods. Its growth rate is quite
high especially since the advent of low cost sedwarttl car, which increases €@€mission potential
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in the sector.

The ERT potential envisaged in the NTS is the prtaoncof alternative means of transportation, the
modernization of number of motor vehicles and eigfigcthe construction of 2000 km of railway
lines.

Other strategies can be envisaged which basicalkenuse of energy conservation through the users
capacity building, the promotion of urban transpartd the technical control of means of
transportation. Costs are also a major constrareg both for the renewal of the car fleet and fier t
promotion of transit in urban centers. The promotd less pollutant alternative fuels, such as LPG,
biofuels or battery-powered vehicles, is other ElR&rnatives, though the same obstacles remain.

1.3 ENERGY AND WATER INDUSTRY SECTOR

1.3.1 Production of electrical energy

Niger produces 13% of its electrical needs from Alm@u Araren coal-fired plant with an installed
power of 32 MW as well as through a network of dies fuel-oil thermal power stations (about 50
MW). The rest is imported from Nigeria by two lines40 MW at the West and 30 MW at the East.
With the national interconnection policy initiatethce 2000, most diesel and fuel-oil power plants
are on standby, which has considerably reduceddti®r’'s emissions.

The enhancement of this policy began in 2007 withstrengthening of the western line increasing it
to 80 MW and the continuation of the interconnettal council capitals and major rural centers.
With the construction of the Kandadji dam for astailed power of 130 MW by 2015, the country is
seriously looking towards a sustainable reductib€©, emissions. However, the envisaged growth
potential, notably with the granting of over 12®gpecting permits in mining, the start-up of the
exploitation of uranium mines (Imouraren), goldotiner mineral products will lead to the installatio
of several industrial units (about half a dozensuis envisaged by 2015).

The installed capacity will consequently be quicklyceeded. This situation will induce a mineral
coal capacity building policy. An ERT option in sharea is the use of coal-fired plants consideved t
be ‘clean’ where modules of 50, 100 and 125 MWteadivery competitive prices.

1.3.2 Production of petroleum products

All the petroleum products consumed in Niger arganed basically from Nigeria and the
international market.

However, the country has significant proved oikrgges of about 350 million tons at the extreme East
of the country (Agadem). Considerable quantitiegaxf were also proved. The development of these
resources is envisaged in the EPD with three gesid in 2006 and a probable production by 2009-
2010.

Emissions from this subsector will consequentlyehbanced. An analysis of ERT potentials in the
area is to be envisaged with the currently exisfimggress in the field of oil production. Oll
exploitation was lunched in 2008 with the layingtioé foundation stone of a refining unit of 20 000
barrels per day and the exportation of excessrotiyctions.

1.3.3 Exploitation of Uranium

In Niger, the exploitation of uranium is done badlic for exportation in the form of Yellow Cake.
This industry experienced increasing interest f237 with the renegotiation of prices with its miajo
client. Agreements signed early 2008 considereaal aisincrease in production (rising from 2 670 tons
in 2005 to almost 10 000 tons by 2012) which wikke Niger the second world producer of this
mineral.

There is provision in the Energy Policy Declarat{&®PD) and the SDRP for an improvement of the
value added of this industry without specifyingvithich form. With the prospects of establishing
several nuclear power stations in Africa, (Libydgekia, Nigeria, etc.), the Common Energy Policy of
UEMOA and ECOWAS, the West African electrical gnderconnection policy, etc. it is possible to
plan the development of this mineral for energydpiciion both at national level and for sub-regional
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integration.

Given that this option has a very GHG emission rabrgotential, the major obstacles for this option
are naturally the political will, investment cosied technical capacities of the human resources
available on the subject.

1.3.4 Water industry

The target set for 2015 is the coverage of 80%rimikohg water needs in rural areas and 100% in
urban areas through the extension of the urbanamnkssand the construction and/or rehabilitatior of
000 mini-DWS per annum in rural areas. There ase plans to equip these facilities with modern
draining systems powered by modern energy sen(ld&sS). Thus, there are plans to set up 1 432
mini-DWS in villages of 1000-2000 inhabitants inl20and over 7 000 mini-DWS by 2015.

The dominant technologies in this area until nog &) PV solar water pumps with a power output of
600 Wc per facility in villages for water needs3df to 40 cubic meters per day, (ii) diesel heat pgim
of 5 to 6 kW for these same villages or connectiotihe electrical grid where it exists.

For urban centers whose capacity exceeds 40 cubtiersnper day, making use of solar technology
was not considered as an option in Niger. For gdawith 250 to 1000 inhabitants, modern water
supply points were installed (cemented well, bolefoetc.) equipped with human powered pumps.
There are also ERT possibilities including wind jpimg or small capacity solar units.

The obstacles are the costs, maintenance and lailmjlaf skills. Another peculiarity of Niger ishe
water supply in grazing areas. The current polaguges on pastoral cemented well and boreholes of
the same type. In addition to the ERTs associaietthis type of work, the rehabilitation of some
traditional wells existing rural areas could beisaged, notably for villages and camps with lessith
250 inhabitants so typical of Niger's society. Mou¢echniques will make it possible to save 4 to 5
tons of fuel wood for each well maintained tradiily and per annum. These techniques have
already been tested by several NGOs and Developissaciations in pastoral areas for many years.

1.3.5 Promotion of Income Generating Activities by establishing Multifunctional
Platforms

The establishment of Multifunctional Platforms cists of setting up an energy unit likely to operate
a grain mill, a hulling machine, an alternator antdattery charger to facilitate women’s domestic
work and provide them with the opportunity to uridke income generating activities while enabling
rural households to have minimal electrification.

This technology is also classified among those fhailitate rural households’ access to Modern
Energy Services (MES) by SNASEM following the swesfal experiences of the Special Program of
the President of the Republic. It is expected thate will be a rise from 3 500 units in 2007 to 12
500 units by 2012 and 14 000 units by 2015. Dontinaits currently operate on diesel (5 to 6 kW or
10 HP) which represents a potential source of Bigh emissions.

Existing alternative ERTs are electrical units lieckrified localities with the vast rural electdéition
program mentioned or those operating independentlshis case, PV solar units of 5 to 6 kWc will
be used. There are also possibilities of using wamdbiogas energy. For these alternative
technologies, costs (solar), deposit (wind) or té material (biogas) are the major obstacles to
which one may add technical competence which largc

.4 OTHER POTENTIAL SECTORS TO AVOID CARBON DIOXI DE EMISSIONS

Other potential sectors to avoid carbon dioxide ssions related to the energy sector are: (i)
manufacturing and construction industries, (ii)iagture, fishery and fishing activities, (i) Mine
(gold washing and exploitation of uranium and co&inissions from these sectors are presently
marginal but may develop further considering theggted ambitions in the various strategic
frameworks by the year 2015. ERT possibilitieshiese sectors may be summarized as follows:
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.4.1 Manufacturing and construction industries

There are plans to increase agro-industries péatlguslaughterhouses, hides and skins and
agricultural by-products. The viability of such uxdries depends, to a large extent, on the sodrce o
energy and its cost.

Consequently, industrial units out of the electrigad are hardly sustainable. It is thus posstiole
expect few risks in their development out of thectical grid in the various electrical energy dypp
scenarios in the country.

1.4.2 Agriculture, Fishing Activities and Fish Farming

The energy consumption of this sector has expesibrec substantial lift with the Modernization
Program of this sector in recent years.

Emissions result from two sources: (i) mobile tiglouhe extension of agricultural tractors and (ii)
fixed through the promotion of irrigated farming.

The mechanization of ploughing is limited in Nigerd its development will not be quite promising
in view of the projection of the country’s variogategies. However, irrigated farming is highly
envisaged with targets of about 270 000 ha by 2@h%pared with less than 50 000 ha today. At least
50% of this land area is envisaged in the forrmadil§size private farms.

Experiences drawn from programs such as ANPIP edathe extension of over 30 000 individual
petrol pumps in the 1990s and in 2000. This redultea substantial rise in emissions in this sector
ERT possibilities in this area are related to sBMr wind energy or connection to the power system.

The major constraints are the costs and maintenaperations. With the building of the Kandad;i
dam, the navigability of the river will be certaimhich will increase emissions caused by fishind an
possibly fish farming. Measures should also be saged here on the most appropriate means of
navigation. Niger has very little experience irsthrea.

To conclude this chapter, one may say that theesfia development options displayed in SDRP,
SDR, DPE and SNASEM as well as the quantitativgetasr are quite ambitious and possible. The
ultimate aim is the economic and social developmdrile conserving the environment.

The achievement of these objectives is a natiomaitity for a country with a low human development
index which led to a high mobilization of the imational community.

The potentials offered by the country’s resourcekerthe issue of technology transfer crucial in the
energy sector. Fortunately for all the possible EifErnatives, the country is endowed with the
resources necessary. The major challenge is tlmereat assessment and a consequent capacity
building program to tackle the situation.



V. VULNERABILITY TO CLIMATE CHANGE

Vulnerability refers to the incapacity of a systemaddress the negative effects of climate chabig.

a function of climatic variations, the system’s dEy of sensitivity to these variations and its
adaptation capacity. Many factors therefore conritsiassessment. This involves an accumulation of
uncertainties from various origins. Informationatéhtg to the incidence of climate change in Niger i
still limited due to the little amount of data dehle and the often incomplete nature of topicaidpei
tackled.

Although studies on incidence do not systematidalus on climate change scenarios, it is essential
to have general information on projections on ctanavolution adopted by the country. This is the
objective of the first part of this chapter, whiphesents results of regional climatic simulations
realized in Niger. These results deal with two oftesed emission scenarios (IPCC’'s A2 and B2).
They are based on a relatively wide set of climsiticulations and thus allow a quite sound inclusion
of uncertainties. It is however important to beamind that these two scenarios do not include the
complete range of socioeconomic scenarios and dantegrate climate change mitigation policies.
This chapter later presents information availabiettte impacts in the areas identified: agriculture,
livestock, water resources, and human health. dtrilges existing adaptation measures, as well as
those envisaged with a more or less certain degrgwedictability. The next part in this chapter
proposes a summary of potential impacts as welh dsgst attempt to assess the corresponding
vulnerability. It should be considered as a pretiany and indicative summary, because it is based on
available elements, which are difficult to be summed and which are yet so limited. Economic
impacts, for which data available is still patclye not tackled in this chapter. Mitigation measure
could have complex economic consequences, notablyeims of cost, as well as potential
inconveniences in some sectors and positive sidetef These measures are not directly relateloeto t
incidence of climate change proper, and their studyld not lead to a better understanding.

IV.1 VARIABILITY OF CURRENT CLIMATE
Iv.1.1 Analysis of climatic data

Data used was chosen in a way that no missing aapaars in the 1961-2000 series. Synoptic
meteorological stations meeting this criterion akgadez, Birni N'Konni, Maradi, Niamey, Tahoua,
Tillabery and Zinder. The agreed climatic parangetare: rainfall in June-July-August-September
(JJAS), maximum temperatures in JJAS, minimum teatpees in January-February-March (JFM),
wind speed in JFM, maximum relative humidity (RH)JUAS and minimum RH in JFM at Konni, the
only station presenting consistent data after tinegrading by the National Meteorology.

The choice of the periods under review JJAS and d&ld be explained, for the first, by the factttha
over 80% of annual rainfall occurs at this period ¢he bulk of atmospheric filth from the ground is
produced during the second period (Ben Mohamed3)200

With regards to data quality, statistical testsemased to assess it. The major feature to be e@ris
the unpredictability of a set of data. A set igidai be random when all the observations are filwan t
same population and are all independent from oonéan In practice the set is simply random iBit i
not persistent, if it does not involve trends ahthére is a stability of the dispersion of theieans
close to their average.

Tests on the persistence, trends, dispersion, thasva Fischer test were carried out on the dedata
previously mentioned. The results of these tegteapon the following table:



Table 42: Persistence, trend, dispersion tests, agell as the Fischer test on the
previously mentioned

66

sets of data

Pers

JJAS rainfall

Tmax JJAS

Tmin JFM

VV IJFM

Longitude, Latitude,
Altitude

cv

Tend Disp

Fischer

cv

Pers Tend Disp

Fischer

cv

Pers Tend Disp

Fischer

cv

Pers Tend Disp

Fischer

Tillabery (1 27E,

14 12N, 209m) 30% | 1,2 | 1,3 -1,7 |50 | 3% | 1,7 | 30 ] 05| 111 | 5% | 1,7 [ 23 | -1,6 | 2,66 | 18% | -0,4 | -1,6 | -0,9 | 5,12
Ni Aero (2 10E,
1;32,? 2?1(;1() 27% | 08 | -1,2| 04312 3% | 1,8 | 29| -1,8 |302]| 5% | 16 | 27 | 06 | 031 | 31% | 44 | 45 | 0,04 | 0,57
Birnin'Konni (5 17E,
13 48N, 272m) 23% | 2 02| 04 |453| 6% | 35 | -27| -38 |1216] 5% | 1,7 | 34 | -08 | 1,44 | 21% | 31 | -28 | 1,3 | 540
Tahoua (5 15E,
14 54N, 385m) 28% | 1,7 | -13|-05(321| 3% | 1,4 | 1,2 105|124 5% | -01| 09| 03| 176 23% | 34| 26 | 1,2 | 0,10
Maradi A 7 SE,
133538,\: SeGI:m() 28% | 25 | 21| -30[949| 2% | 1,3 | 22 | -1,1 [ 19 | 6% | 23 | 41 | 04 | 098 | 22% | 48 | 510 | 02 | 0,45
Agades (7 59E
1535;; (498m; 40% | 1,8 | 01| 15059 1% | 06| 22| 09 | 1,36 | 7% | 26 | 38 | 03 | 040 | 27% | 48 | 51 | 49 | 0,00
Zinder Aero (8 59E,

26% | 03| -1,7| 10381 3% | 1,5 | 35 | -1,2 20| 5% | 03| 23| 08232 19% | 40| 34 | -24 | 429

13 47N, 451m)

It could be deduced from the review of this tablatt

declining trend of rainfall in relation with droutgrappears clearly;
e the very high variability of rainfall in JJAS andind in JFM, compared with that of
temperatures translate indeed the difficulty ofrtheedictability in this region.

vV.1.2

Evolution of climatic parameters

For the period of time under consideration, théesemay be considered as simply random,
the Fischer test giving a coefficient below thdical value of 12.6. One could note that the
results are different if one considers the peribtime between 1950-2000 during which the

We use a simple and sample index known as redunethay to bring out periods of climate
extremes. For this study, were presented trendseofverages of the seven (07) stations of reduced

anomalies of rainfall JJAS, maximum temperaturésSJIninimum temperatures JFM, wind speed

JFM and maximum relative humidity JJAS and minimRkh JFM at Birni N'Konni.

Figure 16 below presents this trend for maximumfedli and temperatures in JJAS. The review of this
figure brings out two facts, namely:

» the decrease in rainfall characterizing the drowgfie years 1970-980 in the Sahel,

» the high correlation between rainfall and maximuemperatures in JJAS, having been
indicated before for the period 1950-2004 (Ben Moéd, 2007). Concerning the present
case, the explained percentage of the variatiommefof the variables by the variations of the

other variable reaches 67%.
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Trends of the average of the 7 stations of the reduced anomalies of Rainfall
and maximum temperature in JJAS

JJAS_meanRind = = = JJAS_meanTxind
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Figure 16: Trends of rainfall and Max temp in JJASin Niger between 1961 and 2000

Trends of the average of the 7 stations of the reduced anomalies of Rainfall
and maximum temperature in JJAS
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Figure 17: Minimum temperature trends and wind sped in JFM in Niger between 1961 and
2000

Figure 17 above presents the trends of minimum ¢eatpres in JFM and wind speed at 2 m. A
review of this figure once again brings out twotsacamely:
e the upward trends of minimum temperatures in JFMjclv is a sign of some climatic

warming in this region, a phenomenon already ithated in other occasions (Issa Lellé, 2001);
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« the evolution of wind speed does not show a cledidtinct trend for the simple reason that
wind speed depends on oscillations from North Aitamvhich also has a high multiyear
variability.

The figure below presents the trends of maximumiditynin JJAS and minimum in JFM at Birni
N’Konni, for reasons previously stated:

Trends of reduced anomalies of Urel max in JJAS and Urelmin in JFM
for Birni N’Konni station

Kon_JJASUxind = = = Kon_JFMUnind
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Figure 18: Trend of minimum Urel in JFM and maximum in JJAS at Birni N'’Konni 1961 and
2000

At the level of maximum curve, we notice the conitant decline with high drought periods that the
Sahel experienced recently and which are linketthé¢cabnormalities of general circulation caused by
ocean warming.

The variability observed from the minima should daslso resulted in anomalies in general
circulation. We notice nonetheless that major pegisar during non epidemic meningitis years.

IV.2 CLIMATIC PROJECTIONS AND FUTURE IMPACTS: REGIO NAL CLIMATIC
SCENARIOS, MAJOR VULNERABILITIES

Iv.2.1 Introduction

Projections have been made for period 2020-2048 wespect to the baseline reference period of
1961-1990, in accordance with IPCC’s recommendation

Two General Circulation Models (GCM) outputs wesed for three Greenhouse effect gas emissions;
outputs of HadCM3 model (Hadley Centre for ClimBtediction and Research) for scenarios A2 and
B2 and outputs of model CGCM3 (Canadian Centr&Cfonate Modeling and Analysis) for scenarios
A2 and B1. Two models of change of statistical sdad initially been used: SDS# Statistical
Downscaling Model) with outputs of the HadCM3 modeld LARS-WG? with outputs of the
CGCM3 model. However, only the results of the firstre agreed.

12 https://co-public.lboro.ac.uk/cocwd/SDSM/
13 http://www.lars.bbsrc.ac.uk/model/larswg.html
----- Niger Second National Communication on Cliem@hange -----
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Daily outputs of HadCM3 Model, standardized for ugeth SDSM, were obtained for scenarios A2
and B2, for the period between 1961-2100. This datavailable on the website of the Canadian
Climate Impacts Scenarios Project (Ci¢)SDaily outputs of the CMCG3 model were used for
scenarios A2 and B1 over the same period. The dueearios used for Niger were imposed by GCM
models and are A2, B1 and B2.

The model agreed to generate in detail the lodalate in this study is the Statistical Downscaling
Model (SDSM, Wilby,et al. 2001). It is a regression model based on higresdahate information
(predictors) from NCEP (National Center for Envinmental Prediction) reanalyzed data as well as
daily data from the observed variable (predictin§)a station during the baseline reference period
from 1961 to 1990.

The model is sized with predictors chosen to erpls much as possible the variability of local
observations and later validated. The model is thed to determine future local climatic conditions
with predictors from GCM scenarios over the chasgare period. The process is explained in detail
in the SDSM operating manual.

Other global model outputs were used to have astiotvision of expected projections for relative
variations of average rainfall and air temperatusgs2020-2049 as compared with the baseline
reference period of 1961-1990. These are MPI-ECHAMSIRO-MK3, GFDL-CGCM2, MRI-
CGM2 model outputs.

Iv.2.2 Performance of IPCC climatic models in Nige

The climate simulation model outputs should alwhgscompared with the observations to stick to
their performance. In general, this amounts to ammpg the annual rainfall signal with those of air
temperature. Averages of rainfall and air tempeeattom observations of major synoptic stations of
the country in the part located below latitude 16@Bre carried out this way for Niger from 1961-
1990, to eliminate stations located in the Sahdesert.

Figures 19 and 20 on the next page present thégedtained for UKMO-HadCM3, MPI-ECHAMS,
CSIRO-MKS3, GFDL-CM2, and MRI-CGCM2 models.

From a first glance at the following figures, theygpears to be low models in the correct reprodncti
of the annual cycle both for rainfall and temperatuFor rainfall, the signal amplitude could be
acceptable; unfortunately discrepancies in thetiposof the maximum definitely translate a problem
of convection parametering in this area where adindlistribution is strictly unimodal, which
immediately amounts to a rejection of the modeticiated.

With respect to air temperature whose annual dgcibustrated by figure 18, this time we observe a
reproduction of the bimodal nature of this parametih once again serious discrepancies in the
positions of maxima. This time the amplitudes asslsatisfactory than in the previous.

% http://www.cics.uvic.ca/scenarios/index.cgi?Sciesar
----- Niger Second National Communication on Cliem@hange -----
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Annual cycle of Niger and models precipitations (1961-90 means)
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Figure 19: Annual rainfall cycle observed resultingfrom the models indicated
Annual cycle of Niger and models air temperature (1961-90 means)
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Figure 20: Annual air temperature cycle observed ad resulting from the models indicated

It follows from the review of these two figures thiae performance of climate models above this area
is still unsatisfactory, even when they only mantgeeproduce the bimodal nature of temperature.
This is one of the reasons why it is necessarake model outputs for this area with all precaytion
because an obvious research effort still has tmde in this direction.
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IvV.2.3 Future scenarios for Niger
Iv.2.3.1 SDSM model

Projections made for temperatures show that ire siita large variability, all models agree to pcedi
an average increase in maximum temperatures by-2029. The increase in the annual average of
maximum temperatures reaches 2.3 °C accordingetoasio B2 and it goes up to 2.6 °C according to
scenario A2 for the period 2020-2049. The highisstsrconcern Agadez, Mainé, Konni and Maradi
stations.

Stations which will experience less of this rise Biamey and Gaya stations, with at the same time a
rise likely to reach 1.5 °C. It could be observeadhf all stations that this rise in daily maximum
temperatures is least in the months of June, August and September corresponding to the rainy
season. Rainfall forecasts show a slight incre&sainfall by 2020-2049 for most stations and & lat
start of the rainy season. There is an expecteld inigrease in rainfall at the Tillabéry station. A
modest decline will be observed at the Gaya, Niaama/Mardi stations.

Variation du cumul annuel des precipitations (%)
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Figure 21: Relative variations of annual rainfall n all stations with regard to the period 1961-
1990

This expected increase in rainfall in the Sahslisstantiated by several recent studies (Reiredexif
2005). The recent IPCC report (IPCC 2007), shows thsults of models on rainfall changes in the
Sahel are contradictory. The results presenteddrerenly those of the HadCM3 model disaggregated
with SDSM.

Extreme weather events such as intense heat oy haiafall may have tremendous consequences on
humans, plants, animals or infrastructures. In gtigdy, the value of 49 centile of maximum
temperatures and daily rainfall were agreed agmdrevents threshold.

Extreme events of maximum temperatures and raimfial analyzed for all the stations over the
baseline reference period of 1961-1990 and ovepé¢hied 2020-2049 according to scenarios A2 and
B2.

It clearly appears on table 44 that thd" @@ntile of rainfall will experience a slight incs=ain all
stations, apart from Tillabéry station where theré@ase will be high. This means that there wilebe
intensification of heavy rains, with all possiblensequences on infrastructure.
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Table 43: Summary of changes of extreme rainy evenfor all stations

99th centile of rainfall (mm) Variation A2 (mm) aviation B2 (mm)
Tillabéry 63.56 46.43 46.10
Maine 70.59 0.62 1.09
Agadez 33.47 0.76 0.80
Konni 54.53 1.11 0.86
Gaya 65.01 0.50 0.77
Maradi 64.62 1.21 141
Niamey 63.19 0.82 1.01
Tahoua 48.84 1.24 1.38
Zinder 63.21 1.66 1.77

A review of the following table also shows an irase in extreme marginal temperatures from 0.8 to
3.3 °C. This result was foreseeable as averagenmuaitemperatures are likely to increase in the
same magnitude.

Table 44: Summary of extreme changes of daily maxiom temperature for all stations

99" centile of max temp. (°C) Variation A2 (°C) Vait B2 (°C)
Tillabéry 44.2 1.9 1.7
Maine 43.5 2.1 2.0
Agadez 43.7 0.9 0.8
Konni 43.4 2.2 1.9
Gaya 42.6 1.6 1.3
Maradi 42.5 3.3 2.5
Niamey 43.4 0.8 0.9
Tahoua 43.6 2.5 2.4
Zinder 42.5 2.3 2.1

For future studies on climate change, it will besiadble to also use the change of scale with a
regional model such as PRECIS or RegCM as a suppleto the statistical methods. We can also
recommend the use of a wide range of climate changearios bearing in mind that it will require
much more time and a minimum of calculating mateaiad work stations for regional models and
data storage peripherals.

IvV.2.3.2 MPI-ECHAMS5, CSIRO-MK3, GFDL-CM2, MRI-CGCM2Models

Model outputs are provided by IPCC, through itsaddistribution center (IPCC - CDDC). Data is
available at monthly base unlike in the previousdelp however with a resolution of 1°x1°. The
processing was done using the software known a$ Aralysis and Display System (GRADS v.2).
Results are produced in the form of relative variet of average rainfall in JJAS and annual average
temperatures of the period 2020-2049 in relatiothtobaseline reference period between1961-1990
(figures 22 and 23 of the next page).
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MPI ECHAM 5, mean JJAS precip diff {mm} 2020/2049 - REF
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Figure 22: Relative variations of rainfall in JJASin Niger from the models indicated
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Figure 23: Relative variations of annual average taperatures from the models indicated

Figure 22 presents the expected variations of geerainfall in JJAS for the period 2020-2049 in
relation to the baseline reference period betweéd1 land 1990. These are disaggregated outputs of
these models. Two models out of four (MPI ECHAMSIRO K3) allow for an increase in rainfall in
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Niger while the two others (GFDL CM2, MRI CGCM2)iak for a decline by 2020-2049. These
models appear on the list adopted by IPCC. Thelligigt the uncertainty which characterizes rainfall
variations predicted by Global Climate Models (IRCZ007), an uncertainty translating the
disagreement of the said models to the signs ofgdharedicted for the area including Niger.

Figure 23 (on the previous page presents the fetgcaf variations of annual averages of air
temperature in Niger by 2020-2049). The four modaks unanimous in forecasting rises in these
annual average temperatures from 1 °C to 1.6 °Biger, by 2020-2049. It should be borne in mind
that these average values are annual, and thatedasiriations may be more significant.

IV.3 CONSIDERATION OF SCENARIOS TO ASSESS IMPACT ON AGRICULTURE:
MILLET GROWTH AND ITS PRODUCTION IN NIGER

This assessment is based on three studies cautiedne with a plant growth model, and the other tw
on purely statistical bases.

a) The first study (Salackt al, 2008) used historical data covering the periogi139990 from 12
synoptic stations of the Sudano-Sahelian area géMNWith regards to climate change scenarios, we
resorted to those of HadCM3 model correspondingmission scenarios A2a and B2a extracted from
seven lattices covering the 12 stations mentiom@ye Concerning the plant growth model, the one
used is dynamic growth SARRAH model, simulatingpcdevelopment and yield. It was possible to
thus estimate the impacts of climate scenarioshersbwing date, the length of the growth cycle, the
production of biomass and the crops yield (Souhaahd suggest adaptation measures at the field
level for better making. Daily outputs were latealyzed to obtain average increases in temperatures
and rainfall by the years 2020 and 2050. The vahl#sined vary between 0.7 and 1.85°C for
temperatures and 3.44 to 8.34% for rainfall vaoiai by the year 2050. The use of the SARRAH
model for the simulation of millet yield is jusefil because it was calibrated and validated forctiog
(Souna 111) which is found throughout the Sudant&ian area.
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Figure 24: Modifications of the growth cycle of milet in different climatic scenarios

Sowing date is generated optionally by using atlifanction approximating the response of the
farmer. The agreed yardstick was 20 mm of rairofe#id by 20 days during which the development of
the crop is monitored, and the seedling was corsibas a failure if after 10 days out of thesetR2,
evapo-transpiration (ETP) relating to the crop wal®w 30%. Results obtained by these authors state
a reduction of the growth cycle from 2 to 3 daystlhg year 2002 and from 4 to 5 days by the year
2050. The following figure shows the variabilitylatal level for cycle millet from 82 to 92 days.
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The decline in yield was 4.6% in scenarios A2a BBd. We noted little difference between the two
time horizons for this decline and for both scevsri

Thus, with the scenarios considered, one could @xiet millet would not be too vulnerable to
heating during the rainy season, for the scenaoaosidered.

b) The second study was based on purely statistmaiderations (Ben Mohamed et al, 2002).
This study concludes that millet yield by the y@&25 at a 13% decline, as a consequence of a
temperature rise in July-August-September. It stdal recalled that rainfall is thoroughly correthte
with maximum temperatures of the same period whidimpact rain-fed crops such as millet.

c) The third study (Seidoet al, 2006) focuses on the statistical modeling of atien-cereal yield
relation for Niger, funded by the Canadian Inteioral Development Agency (CIDA) within the
context of the project to Support Adaptation cafpegito Climate Change in Sahel Countries.
According to this study based on a logistic regogssnodel, up to 42% of millet yield variability in
Niger may be due to rainfall.

In conclusion, the studies presented here promemyfirm the conclusions of the"4 report IPCC
concerning a decline in the yield of cereal cropsaaconsequence of temperature rise in tropical
regions.

IV.4 SECTORS VULNERABILITIES

IvV.4.1 Exposure units and time scale

vV.4.1.1 Agriculture
The area under study is the green belt of Nigersehtotal annual average rainfall (1971-2000) is
above 200 mm.

With regards to the exposure units, the samplimgided on the following regions: Dosso (2.7% of
national territory), Maradi (20.4% of the countryspulation) and Zinder (12.30% of the country’s
land area), regions which, in terms of agricultuaee the major areas of cereal production in the
country. These regions also have many climate @lagamany decades.

Specific geographical areas in Niger were not takém account but nine (9) synoptic stations for
climatologic records and all livestock as regardstle, were considered. Data concerning rainfall
records from 1961 to 2005 of synoptic stationshaf Direction of National Meteorology namely:
Agadez, Birni N’Konni, Gaya, Mainé Soroa, Maradiaidey, Tahoua, Tillabéry and Zinder.

IvV.4.1.2. Livestock production

Table 45: Exposure units per specie from 1961 to 26

TCU strength Exposure units are the
Specie Average in 44 years Standard deviation in 44 yearsnumber of the various
Sheep 385 533 183 727 .
total cattle base converted in
Goatsl 644 437 158 110 Tropical Cattle Unit (TCU)
Camels 567 514 384 057 which corresponds to a unit
Total in TCU 4042 279 1009 746 of cattle with body Weight of

250 kg whose daily consumption in solid matter.@56kg. The conversion is done as follows: one
cattle = 0.8 TCU; one sheep = 0.1 TCU; one goatl=TCU and one camel =1 TCU.

IV.4.1.3

Water resources

The choice of water resource units subjected toatic stimuli is based on:
- the availability of long data series;
« the sensitivity of the water resource system tmatic stimuli;
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» the socio-economic importance of the system.

Against the backdrop of these principles, the afjeegposure units are:
+ surface water;
e ground water.

IvV.4.1.4 Health

Choice criteria of exposure units concern the darsstics of the disease itself and the geograbhic
area.

As far as the disease is concerned, it should dirstil be a public health problem, climate semsiti
and ravaging over a given area and quite a corabtieperiod. Finally, we should have data on a
relatively long series.

Geographical areas or regions chosen should hageodadiseases which ravage in an endo-endemic
manner and have a considerable socio-economic imphese are the health districts of Maradi
Council, Zinder Council, Agadez Council and Tillapdor the following three diseases: malaria,
meningitis, and measles.

IV.4.1.5 Time scale

We considered the following time horizons:
» the baseline reference period: 1961-1990
» the period under study: 1961-2005
» climate change projection horizon: 2020 to 2049

V.4.2 Current vulnerability of the sectors
IvV.4.2.1 Agriculture

From surplus agricultural production up to the vd@s, by the late 80s only 86% of food needs met
in Niger. Nowadays the country has become straltjudeficient mainly because of drought. This
deficit is linked to the decline in rainfall confied by DMN for the past three decades. Indeed, the
study on the vulnerability of the agricultural sechighlighted that the evolution of millet, sorghu
and cowpea cultivation yields is subjected to éhhiger-annual variability linked to many factors
including variations of the rainfall regime (Seidetal. 2006). Floods also have a negative influence
on agriculture. In 1998 for instance, 588 ha o fields, 8 608 ha millet fields and 203 orchardgsev
damaged in Niger. The socioeconomic impact of diicrfactors on agriculture is characterized by the
decline in farm yields with the following conseques, among others:

« food shortage resulting in a permanent food insggur

e exacerbation of land conflicts which arevery oftdoody;

e rural exodus leading to the establishment in urbegas of communities vulnerable to

delinquency, begging, robbery and crime;
e increase in rural poverty;
* reduction in agricultural input in GDP.

V.4.2.2 Livestock production

The various results of the study on the vulnergbidind adaptation of the livestock sector to clenat
change illustrated the influence of climatic fastgarticularly rainfall and temperature on livegtoc
As a matter of fact, in 1990, the total number afional cattle fell down as compared to their 1972
value. As illustration, during the 1973 droughg tbtal number of national cattle decreased by 46%
compared with their 1972 value. There is a cori@tabetween the total number of cattle, as for
example in 1990, the total number of livestock &ased by about 80% as compared with their 1989
value notably as a result of rainfall fluctuatiomkich have an impact on forage crop production.
Among the different species, it is necessary tolasjze that camels are less vulnerable to climate
change.
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The socioeconomic impact of climate factors paléidy during recurrent periods on the livestock
sector is characterized by:
* adecline in the incomes of rural dwellers;
* important modifications of the composition of hetdsugh a progressive replacement of
bovines by small ruminants and camels;
* malnutrition of the population;
» the conversion of a significant number of nomadweeblers into sedentary thus reducing
the cultivable areas;
» imbalanced of trade balance (external input of &@00 tons of milk per annum that is
over CFA F six (6) billion);
» reduction in agricultural input in GDP.

IV.4.2.3 Health

The results obtained by the study on the vulndtglsihd adaptation of the health sector relatiely
the occurrence of diseases such as malaria, mégiagd measles reveal sound correlations between
meteorological and health parameters.
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Figure 25: Influence of rainfall on the weekly incdence of measles in Zinder

In fact, in all the regions studied, it was estglidid that extreme temperatures influence the sakson
or quarterly distribution of cases or rates of apence of these diseases. For the case of mallaga,
first quarter characterized by the lowest tempeeatiand the second quarter corresponding to the
hottest quarter experience the lowest rates oflatté the year. Rainfall is also a climatic paraenet
which influences the incidence of the rate of malattack. Indeed, the same study shows that the
highest rates of malaria attack were recordederthird and fourth quarters corresponding to thmyra
season. The influence of extreme temperaturesenatie of malaria attack is translated by low rates
during the first two quarters (January, Februargrd, April, May, June) during which temperatures
are highest.

Measles as well as meningitis mainly ravage duttiegdry and hot period. During this period, therat
grows up to a certain period related to extremepatures. The rate of attack of meningitis reduces
with the arrival and the evolution of rainfall acculation.
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Figure 26: Influence of rainfall on the weekly incidlence of Measles in Tillabery
IvV.4.2.4 Water resources

The analysis of rainfall anomalies in the 59 staialistributed over the national territory (DMN,
2006) shows a decrease of rainfall since the taeet(3) decades, as illustrated on figure 26.

The corresponding rainfall deficit is in average26f6 but may reach higher values at 30% in some
regions.

Recent studies conducted in the entire West Afriegyion (Servat et al. 1998) show that the decline
in rainfall is basically as a result the reductafrthe number of rainy events. In addition, thelgsia
of rainfall time-series shows a definite trendswhyet slide southwards
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Figure 27: Rainfall anomalies at Niamey, Agadez anGaya stations

vV.4.2.4.1 Surface water

Hydrometrical observations show that consequencesvater flows and the decline in rainfall
observed over three (3) decades are: (i) a sigmfigariation of annual average flows, concomitant
with that of rainfall from 1970 for the major paot rivers and notably the Niger River; (ii) a
widespread decline in flows from rivers.

The decline in the Niger River flows in Niamey (thext figure) for instance is more significant than
that of rainfall of 40 to 60% since the early 19¢0spared with 20 to 30% for rainfall at the Niamey
station. This decline is however less obviousilbutary basins of the river’s right bank.
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Figure 29: Changing of dates of appearance of pedkows (Guinean flood) and minimal flow

from the Niger River at Niamey

The analysis of the hydrograph from the Niger Rineliamey also shows (figure 29) that:

the peak flow of the Guinean flood arrives increghi earlier, from February/March in

the 50s, to December/January in the previous decade

recession is also increasingly faster, the minifiav which formerly took place in

June/July, is recorded from the month of May duthwgylast decade.
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Figure 30: Changing of start and end dates of flowBom Sirba to Garbé-Kourou

On right bank tributaries such as Sirba, the samadyais targeted at the appearance (start) anenithe
of flows (figure below) shows that:
- flows from Sirba increasingly take place earliagnfi May/June in the late 1950s, to
June/July in the early years of 2000;
« recession also takes place increasingly earliem fbecember/January in the late 1950s,
to November/December in the early years of 2000.

Like the River Niger, Sirba thus presents a gendigpplacement of its flow regime, which is not
without consequences on the availability of th@ueses.

IvV.4.2.4.2 Ground water

The vulnerability of ground water resources to elienchange and variability lies on the quantitative
and qualitative levels. With regards to the quatitie level, it is the variation of the water table
piezometric level whose decline suggests a reduafahe availability of the resource. Concerning
the qualitative level, the variation of ground watgiality is linked to the modification of mineral
properties of water.

The water tables of Continental Intercalary/Hamadiee fed by infiltration from rain water in theedr
water table part of Continental Hamadien (Maradior). The renewal of these waters is low and the
fossil nature of the resource limits its vulnerdpil The water table of CT3 is basically fed by
infiltration of flood water fronkoris and gullies. This high dependence on flows makesT3 water
table a resource particularly vulnerable to climstimmuli. The Manga Pliocene aquifer is considered
as fossil as a result of a very low renewal antiaege. It is thus potentially less vulnerable imate
changes and variability. However, the Manga extdraiguifer fed by infiltration in the bed of the
Komadougou, pools and oasis basins undergo signifiseasonal and inter-annual fluctuations which
show its vulnerability to climatic stimuli. Howevethe absence of long lasting piezometric records
does not make it possible to clearly bring outetelution of the resources.
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Figure 31: Map of ground water resources in Niger

Alluvial aquifers are very vulnerable to changed @mclimatic variability because they are assedat
with rivers. Moreover, its shallow nature makessthesource the target of often significant water
collection for irrigation and drinking water. Toighone could add the sensitivity of flows to human
actions modifying the state and conditions of stefavater in tributaries.

IV.5 FUTURE VULNERABILITY TO CLIMATE CHANGE
IvV.5.1 Agriculture

It emerges from the analysis of the different climarojections made in the regions studied thatfo
security is far from being provided in the futufidnere is a visible gap between the food needs of a
fast growing population and probable agriculturaduction.

Under the influence of population pressure, the gagd in the long term have an exponential trend
(resulting in a demand/probable production balssteset) which will always be negative in spite of
the sensitive growth of millet, sorghum and cowpeaduction.

The major impact of rainfall decline will be soiégradation, decline in agricultural production and
chronic distribution of food supply. There is alao expected continuous large scale movement of
populations, an increase in diseases and an inmpdotss in terms of biodiversity.

IvV.5.2 Livestock production

In spite of the unfavorable climatic trends, thealepment of cattle from 2005 to 2035 tends to grow
significantly; this does not take into account plailesepizootic diseases which could disrupt thadre
thus projected.

In the light of unfavorable climatic conditions whi stand out on the horizon, the socio-economic
consequences could be dramatic. In fact, as theease of rains encourages the decline in
productivity, men and animals will tend to migradevards more productive areas thus exacerbating
conflicts between farmers and breeders.

Livestock dangers could lead breeders to switatther types of activities leading to changes initisab
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and customs. At the macroeconomic level, the lodssector which is the second mainstay of the
national economy would no longer contribute considly as in the past to the country’s gross
domestic product balance of trade.

IV.5.3 Forestry

If the evolution of forest area based on man-madtofs and the climate effects related to climate
changes noticed from 1970 to 2000 remain, the gtioje by 2025 based on parameters calculated for
the year 2000 (baseline reference year), showdhbdbrest degradation process will increasehén t
absence of a sustained and consolidated effortefifrestation and forest management and/or
substitution with other alternative sources, by ybar 2025, the needs of a population of 23 million
inhabitantavould be about 24 million steres.

Species which in the past were less preferredifewdod will be used by the disadvantaged rural
populations in lands where agroforestry parks wdalde disappeared.

IV.5.4 Health
IV.5.4.1 Malaria

A review of the results of projections describeghcly shows an increase in minimum and maximum
monthly temperatures over all of our stations. €hessults are in perfect agreement with the
conclusions of IPCC’s"evaluation report.

These increases will also be noticeable by 202® 24 Zinder, Maradi, Tillabery and Agadez
stations with scenarios A2 and B2. In these ldeslitvhere studies on malaria are not conducted, the
rise in temperatures during the wet season (Decertdb&ebruary) could result in quite a high
transmission by creating more favorable thermaldidmns for the transmission cycle notably the
sporogonic cycle of the parasite and the survit#he vector (MARA /ARMA, 1998).

In fact, it should be recalled that the developnithe parasite stops at 16 °C, but the transomissi
which is below 18 °C is less probable not only lsea at this temperature, very few adult mosquitoes
survive the 56 days necessary for the sporogonyalso because the abundance of mosquitoes is
limited by a long larval period. At 22 °C, the spgony is achieved in less than three weeks and the
proportion of mosquitoes surviving at this perid&%o) is quite significant for the transmission eycl

to take place. Thus, a temperature below 18 °Caeasidered as unfavorable, and temperature above
22 °C as entirely favorable for the transmission.

The higher temperature limit is basically deterrditiy the survival of the vector, since temperatures
above 32 °C are linked to a major renewal of gdrers, weak individuals and a high mortality rate
(Le Sueur, 1991, Maharaj, 1995).

Thermal death takes place at 40 °C. However, akeseny hot periods an increase in temperatures
could also considerably reduce the transmissiotecyc

In this work, for problems linked to the availahjliand quality of health data on this scale,
correlations were not studied. It is most likelyatthfor stations in the East where minimum
temperatures are quite low (Zinder, Agadez, Maradi)increase in minimum temperature during the
wet season will increase the rate of malaria attéokillustrate this, at Tillabery, the rate of zah
attack is quite high due to the fact that the cotsmthighest minimum temperatures are most often
recorded in this locality. However, the rate of amal attack might reduce considerably during thie ho
period because the increase in temperature whésealteady high will eliminate transmissions and
could cause the death of mosquitoes. Moreover, @anmminfall will rise in Zinder, Tillabery and
Agadez by 2020-2049.

If appropriate adaptation measures are not takerbidity and the rate of malaria attack will incsea
as well as subsequent mortality. At Maradi, theilebe a slight rise in annual rainfall, which dosst
favor an aggravation of malaria cases. With regasdrainfall, the # IPCC report is rather moderate
for tropical regions or low latitudes. Models aret mnanimous even if generally speaking it is a
downward trend which will be the most credible adatg to their conclusion. It should nonetheless
be borne in mind that rainfall in our latitudesclsaracterized by a high variability of distribution
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space and time
IvV.5.4.2 Meningitis

Except for Maradi, by 2020-2049, rainfall will shaarise in the months of July, August, September
and an annual rise. This situation combined withpgerature rise could extend the dry period and will
thus increase the rate of meningitis attack. Aswshfsom the analysis of the first correlation resul
meningitis thrives during the dry period with a Ibmmidity rate and an absence of rain. Temperature
rise during ‘wet’ seasons may also be to the adgmnof a high rise in the attack rate of this disaa

the absence of a high humidity rate. However, #af3éry, the season could stretch out over a long
period and reduce the dry season and thus redeaxturrence and rate of attack of meningitis is th
region.

IvV.5.4.3 Measles

At Tillabery, by 2020-2049, there will be an incseain temperature and most especially a
considerable increase in rainfall. If this increa@sdranslated by an extension of the rainy season,
which seems to be the case, there will then belactmn of the period of intense measles activityw
rains which will begin from April. This means thtae late start of the rainy season will not concern
Tillabery. These conditions encourage a reductioat@acks from measles in this locality even if the
changes which will take place in the other nonygperiods of the year, notably temperature rise,
could have a reverse effect.

This is also valid to a lesser extent at Zinder Agddez. However, at Maradi, rains will reduce.sThi
reduction could cause an extension of the periodigcive for the development of measles.

IV.5.5 Water resources

Complex or simplified climate models (General Ciation Model, Regional Models) based on
physical mechanisms are the major instrumentsdjegirfuture climate trends.

IV.5.5.1 Rainfall

In spite of considerable uncertainties, climate etednake it possible to satisfactorily simulateufat
rainfall trends at global level.

However, at sub-regional, national or local levleg visible variability of rainfall and the so desged
observation network make future climate changectsts difficult and uncertain.

Trends announced for the West African zone by sfiagl models point to the following rainfall
modifications at national level:
- a greater variability of rainfall from 0.5 to 40% the sub region, with an average of 10 to
20% by the year 2025;
« the continuation of isohyets shift southwards alyelaegun in the late 60s will persist in line
with rainfall decline;
- a reinforcement of the hydrological cycle with thppearance of climate phenomena
unknown in the past in the country;
- arise in the frequency of high rainfall and drotsgbpisodes, but with uncertainties on the
zones concerned and the periods.

IV.5.5.2 Surface water

Future impacts of climate change on surface wasources result from the announced disruption of
rainfall. The following are the most probable:
» the observed decline in the flow of the Niger Rjver
» the increase in flows in endoreic micro-catchmamis tributaries of the river’s right bank;
» the displacement process of the Niger River's higdjical regime and the major tributaries
of the right bank could continue with peak flowerfr the Guinean flood to Niamey which
will be shifted from February/March to Decemberliay, or even November/December in
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the most unfavorable SRES scenario cases;

the scope and frequency of floods will increaseablgtin the Southern band of the country.
This increase will result from the expected risetlie frequency of episodes of heavy
rainfall, even if the effect of a given variatiohrainfalls depends on the surface conditions
and other characteristics of the tributary;

evaporation will increase in line with temperattise, which could reduce water volumes in
our dams and water reservoirs even where raimfeteases or changes so little.

Ground water

The impact of climate change on ground water ressunot only depends on changes in volume, the
period and quality of flow and recharge, but aladle characteristics of the aquifer system, pressu
to which it is subjected, the trend of its managetmend adaptation measures taken. Against the
backdrop of climate change impacts on rainfall s, the possible impacts on ground water are:

the decline in the recharge of the water tables @m$equently their piezometric levels,
notably ground and alluvial water, as a resultha& teduction in rainfall and flows. This
vulnerability will be increased by human pressimkdd to water collection. It is less likely
that announced climate changes should have majectefon municipal and industrial
demand. It could however strongly affect water exdibn for irrigation purposes. Water
collection for irrigation, further determined by atber, could thus increase or reduce
according to rainfall trends: higher temperaturdstend to increase demand, as a result of
a higher rate of evaporation;

the increase in the recharge of water tables amgigzometric level rise in endoreic basins
where flows could increase;

a very significant reduction in the recharge ofiaya of large sedimentary basins;

the reduction or increase in water table inputiteasns according to the increase or decline
of the recharge;

the increase or reduction of ground water resourckse with recharge trends;

the deterioration of the quality of water in retatiwith the increase or decline of water
table recharge. The increase in flows in deforestes promotes soil leaching and the
concentration of polluting elements towards lowsgtee areas favorable to recharge.
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V. ADAPTATION TO CLIMATE CHANGE
V.1  ADAPTATION ASSESSMENT

Adaptation assessment is considered as the asgd#semthe capacity of particular systems and
groups to adapt to specific types of risks. In tthicument, there is no assessment per say, but an
analysis of current and future vulnerability tonwdite change so as to propose adaptation strategies.
The system is seen here as an economic sectdationewith the population. The risks on their part
are defined physically for instance a droughtcamstor very precipitation. Two approaches were used
to propose adaptation strategies.

The first approach is the one which served in tteparation of the National Action Program for

Adaptation to Climate Change (NAPA) in Niger. Indeé the preparation of NAPA, a survey was

conducted to determine the climate change and hilityaobserved. For example, the analysis of
established reduced rainfall anomalies based arfathidata from 59 stations, from 1961 to 2004,

shows a downward trend of rainfall over the lase¢hdecades. It is from lessons learnt from this
survey and some indicators developed with the @paiion of local stakeholders to identify factors

which facilitate and limit their own adaptationathmany adaptation strategies were proposed.

The second approach is based essentially on theictied of the consequences on some
socioeconomic indicators of the results of climettenge projections made during the study on future
vulnerability. These indicators were identifiedritka to a judgment of experts and taking into actoun
the priority needs of local communities. Adaptatineasures were later proposed taking into account
the links between these indicators and some clippatameters as well as socioeconomic, political
and environmental conditions described in termsuofent vulnerability and existing adaptation.

V.2  ADAPTATION STRATEGIES AND MEASURES

Table 47 of the following page gives in detail trg of on-going adaptation measures or strategies
advocated.



Table 46: Proposed adaptation measures

er

Sector Adaptation strategies
Agriculture |« improvement through research of the genetic resistéo the desiccation of cereal varieties and avgment of farming techniques
» effective protection of crops against harmful oigars
» diversification and intensification of irrigatedrfias
» support to the promotion of sub-urban vegetableifag
* promotion of Income Generating Activities and thevBlopment of Credit Unions
Water « knowledge and control of water resources
resources | .  improvement of the coverage of the populations’ewvaeeds and their living environment
» support to all production sectors while seeking edtds adequacy between costs of investments, mainte and operation of wat
infrastructure
» full participation of the populations in the desigmd execution of water works
» protection of water resources and water ecosystems
» development of water resources through a bettemizgtion of value chains
» adequacy between water supply (for domestic, imdlisagricultural use...) and the treatment ofdesl water
» adequacy between facilities disrupting water regime
Livestock

support to traditional breeding through the deveept of pastoral facilities and securement capgiti grazing areas
increase the productivity of livestock by improvitlige genetic potential and the development of atjtice/livestock integration
support to village poultry farming

recovery of the live or dead stock value chain

support to the organization of the livestock vatuefessionals

support to the privatization of the zoo-veterinprgfession

fight against epizootics and setting up healthlligence

promotion of dairies and support to sub-urban tivels production

support to veterinary and zoo technical research

promotion of unconventional livestock production

support to the implementation of the action plartii@ recovery of livestock production in Niger attendant measures
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Transport » setting up a Road Data Bank

» inspection of the road network

» setting up an institutional framework to govern ittn@ortation of vehicles

» institution of a regular control of greenhouse gasssions released by imported vehicles
Health

epidemics

handling of endemo-epidemic climate sensitive disemses
promotion of epidemic prevention and control measur
building the capacities of the mechanism to col@ata necessary for decision-making with a viewntnaging climate-sensitive dised

introduction of an adequate research-action sylkaty to enable rapid and efficient decision-makin
setting up and continuous reinforcement of an aalegjoiological monitoring system

adequate and free handling of meningitis cases

sensitization of the populations for the protectimil prevention against climate-sensitive diseases
coordination of decisions and actions to epideratcall levels

setting up high-performance vaccination strategies

setting up a communication and social mobilizaigstem in the event of epidemics

systematic vaccination

1S€
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As it could be noticed, these measures focus on:

« the promotion of alternative non agricultural jobsural areas.

« the extension of irrigation;

« the integrated management of land, water and odseurces for their preservation and their
sustainable and equitable use;

e education and training because the introductionisefies relating to climate change at
different levels of education is a continuous pesc&hich may help in building the capacity
of stakeholders in sustaining adaptation in thertutand to develop appropriate research
activities as well as a wider sensitization ofzgtis;

e sensitization campaigns of the public because saohpaigns may increase awareness and
disseminate information so as to enhance publicevess and the involvement of a wide
range of stakeholders. These campaigns may alsm lmpportunity for decision-makers in
charge of adaptation to better perceive and urateisthe public’s point of view on climate
change and adaptation;

« reflection on public policies likely to encouragedasupport adaptation of individuals and the
private sector, particularly through the restoratd incentive tax measures or subsidies;

» the development of efficient early warning systepesticularly for extreme events such as
droughts and floods;

« the development of science, research and develdpamh technological innovations to
enable responses to be provided to climate changerneral, and also responses specific to
vulnerability to climate change, including the eopnic assessment of adaptation in general
and technological adaptation in particular;

« the establishment and reinforcement of monitortaggervation and communication systems
(parameters linked to weather, other indicatorsiemmhcts of climate change, etc.) to enable
policy-makers to readjust their adaptation strategsed on confirmed climate change;

« the promotion of alternative non-agricultural jobsural areas.

V.3 SHORTCOMINGS AND CONSTRAINTS
They may be classified into three levels: humarten/technical and financial.
V.3.1 At the human level

They are mainly: (i) the low development of teacghitmaining and research on climate change notably
with respect to vulnerability and adaptation aspe(i) the absence of an adequate real national
expertise mastering the tools and methodologiesafolppropriate evaluation of vulnerability and
adaptation to climate change; (iii) inadequatergdie training on some aspects such as vulnetsbili
adaptation and mitigation of climate impact; (igtional stakeholders’ lack of understanding of the
issues and the challenges of climate change; @) glalls in documentation and archiving.

V.3.2 At the material and technical level

They are mainly:
» the absence of systematic national research areha@®n institutions in the area of water
sciences (meteorological, hydrological services...);
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the absence of an accessible and structured nhtdatebase (hydrological, hydro-geological,

forest inventory...) for a better assessment of vialloiity and adaptation;

considering the high number of structures holdiatag

vulnerability and adaptation applicable to all sest

TIC...) in most national data producing services.

V.3.3 At the

financial level

thinness and diversity of methods of documentatind archiving of data and information

absence of long term surveillance and monitoringslof climate parameters;
absence of a specific coherent model and a verymdsaasolution for the assessment of

the absence of efficient systems of climatic andrblpgic projections;
inexistence of a national calculation center spizeid in research on climate change;
inadequate material resources for collection, &mbj analysis and communication (SIG,

They are mainly: (i) low financial capacity of iitations producing and holding data in the area for
their collection, archiving, analysis,.(ii) absence of financial resources for the pasgh and
acquisition of some data necessary for the assessyheulnerability and adaptation; (iii) inadeqgeat
financial resources to build capacities and buitdacsustainable assessment system for vulnerability
and adaptation; (iv) low fund raising to supporgmams and adaptation strategies.

V.4
CHANGE

SENSITIZATION PROGRAM FOR STAKEHOLDERS ON THE | MPACT CLIMATE

Table 47 below summarizes the various tools likelgnable an adequate public awareness on climate

change in Niger.

Table 47: Adequate public sensitization tools on ichate change

Themes Activities Target Public Tools
Policy makers
Development of the parliamentarians, local
Knowledge of the Kyotd documentation_on theelected representativesConpept document
Convention. Protocol theme, produc_tlon of aNGOs_/DAs, _ Radio/TV programs, fora
' documentary film. technical executives, Workshops/seminar
private operators and
local councils
Knowledge and - preparation of Poalicy makers] Thematic brochures in French
popularization of adversgthematic brochures ipparliamentarians, localand national languages,
impacts on vulnerable sectarsational languages, elected representativesradio/TV programs
- production of films,| NGOs/DAs workshop/seminar, for a
documentaries, Technical executives,
radio/TV programs private operators and

local councils

Training and retraining of- Identification  of| Central, regional} Workshops /seminars
technical executives andraining needs, divisional, and counci
other players - preparation of training executives and

modules. NGOs/DAs
Sensitization  of  schoql- design of posters,Pupils, students, Posters, documentary films,
children and academia on théooklets and supervisors presentations, conferences/
CC phenomenon documentary films discussions
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VI. INSTITUTIONAL ARRANGEMENT ON CLIMATE CHANGE, PR IORITY NEEDS,
FUNDING NEEDS

VI.1 MEASURES ADOPTED AND PLANNED TO IMPLEMENT THE CONVENTION

Following the signing of the United Nations Framekv@€onvention on Climate Change (UNFCCC)
on June 19 1992 and its ratification on July 51995, Niger has developed a National
Environmental Plan for Sustainable Development (BNEwhich is the inspiration framework of all
policies on the environment and sustainable dewvedop, the implementation of which is coordinated
by the National Environmental Council for Sustaieaevelopment (CNEDD). Established in
January 1996 and placed under the control of theeP¥inister’s Office, the CNEDD coordinates six
(06) PNEDD'’s priority programs including the ClimaChange and Variability Program (PCVC).

To this end, specialized technical Commissionsuiticly the National Technical Commission on
Climate Change and Variability (CTCVC) were settapsupport the implementation of the PNEDD.
This is how the CTCVC was established in 1997oinprises representatives from public services
and parastatals, non-governmental organizatiosgareh and training institutions, the civil society
and the private sector. Its aims is to supportBkecutive Secretariat of the National Environmental
Council for Sustainable Development (ES/CNEDD}ha implementation of the Climate Change and
Variability Program.

One of the major objectives of the PCVC is the enmntation of provisions of the United Nations
Framework Convention on Climate Change nationwilleis under its supervision that Niger
undertook the preparation of its first National Goumication.

The self-assessment of this first communicationtted revision of the commission by adoption of
Order 000050 PM/SE/CNEDD of 07 June 2006 modifyihgler No 054/PM/CNEDD of 21 July
1997 on the establishment and duties of the CTCd@@ission. Moreover, within this commission,
five (5) thematic task groups were established, etgm(i) Energy-Water-Road Infrastructure; (ii)
Agriculture-Livestock; (iii) Forestry, Fisheries &arWetlands; (iv) Industrial Processes, Wastes and
Health and (v) Clean Development Mechanism.

After the publication of its initial National Commication, Niger has undertaken a number of
activities in the area of climatic change:

« the preparation, validation and adoption of thdomal strategy and action plan on climate
change and variability with the support of UNDP/GEF

« the organization of several information and sezaiitbn workshops on climate change;

< the publication of five articles in newspapers dhe preparation of a brochure on climate
change ;

» the organization of several training and awarenessing workshops on the Clean
Development Mechanism (CDM) for State services #mal civil society. These training
sessions led to the identification of nine (9) pobjideas;

« the development of the National Action Program Aoiaptation to Climate Change (NAPA)
with the objective of contributing to mitigatingetbadverse effects of climate change on the
most vulnerable populations, for sustainable dgaraknt and poverty reduction in Niger;

» the implementation of the UNDP/GEF/RAF02-G31 projeatitled “Capacity building to
improve the quality of greenhouse gas inventore®/est and Central Africa” which aims at
building the capacities of beneficiary countriesisat they can improve the quality of activity
data and emission coefficients used in their nati@HG inventory;

» the implementation of the Initial National Commuation Self-assessment Project whose
objective was to identify the shortcomings and etadhcies linked to this Communication and
propose improvements for the Second National Conication;

« the development and implementation of the NatidBelf-assessment Project of Capacity
Building (ANCR) in order to manage the global eowiment: this project's objective is to
assess capacity building needs and to propose aegr and action plan for the
implementation of capacity building activities withthe framework of conventions on
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desertification control, biological diversity anlihtate change.
V.2 PRIORITY NEEDS ON THE TRANSFER OF TECHNOLOGIES

In order to achieve sustainable development, atlaptaneasures should be sustained by an
intensification strategy of technology transferfdiiows that technology transfer both for mitigati
and for adaptation to climate change should talte #tcount economic and social development
priorities as defined by strategic frameworks sD&RP, SDR, PANA, DPE, SNASEM and other sub
regional integration strategic documents. It shdaddhoted that potentialities offered by the coglatr
resources render the issue of Technology Transfeiat, particularly in the energy sector. The majo
challenge remains their correct assessment asasell consequent capacity building program to
address the issue. To do this, fifteen (15) projgeds were defined. These projects concern both
mitigation and adaptation to climate change. THeg prefigure the consideration of climate change
in national strategic frameworks.

Taking into account the greenhouse gas inventaegemted in chapter lll, it emerges that emphasis
should be laid on avoiding of GHG emissions withth risk of hampering the country’s economic
and social development. Table 50 below presentstifextives and other relevant indications relating
to the following strategic documents: SDRP, SDREDBNASEM, and Kandadji. It also defines the
technological potentials both in achieving the ¢&eg objectives and possibly alternatives likely to
lead to climate change mitigation in terms of a@oice of greenhouse gas emission while enabling
economic development to continue sustainably. A&t ¢ind the review of the objectives of these
various strategic frameworks, one may mention tlsbesving an interest for the transfer of ERTs for
the mitigation of greenhouse gas effects: (i) SDRiRe global reference framework including all the
other sector-based strategic frameworks; (i) SDRsome of these major cases; (ii)) DPE, and
SNASEM which complement this mechanism in termgedévant indicators for energy needs and
consequently the technological potential for sustile development and; (iv) NAPA with the
objective of meeting the immediate and urgent neétlse most vulnerable communities.
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Strategic documents

Overall objective

Specific gbctives

Relevant indicators

Technological potentia

SDRP_AXIS 5:| Equip countries with economicSpecific objectives of SDR,Indicators in terms of drinking Solar PV is the most buoyant opti
Infrastructural infrastructure to boost growthSNASEM, DPE and otherwater coverage, IHC considering national experience in t
development and facilitate access to socjaector strategic frameworks | coverage, and equipment pfarious drinking water supply and hea]
services irrigation areas sector. The irrigation sector is st

dominated by the use of thermal pumpin

SDRP_AXIS 2:| Promote universal access |t&pecific objectives of Indicators in terms of drinking Solar PV technologies for the heal
Equitable access td social services and make th&NASEM, DPE and otherwater coverage, IHC, education, communication and drinki
basic social services | poor benefit sustainably from it] sectoral strategic frameworkscommunication, educationwater supply sectors. Energy conservat

such Energy and Sustainal
Program (PEnDD).

leoverage and promotion
ICTs.

pfand substitution of energy wood in t
residential sector.

DN
he
th
1l
0
h,
ng
ion
he

SDR_Program No 10:
Preservation of the
environment

Preserve the environment with
view to a healthy and sustainak
exploitation

& wood economy is realize
lehrough the dissemination
alternative techniques

dindicators in the residenti
pfsector

of energy wood.

in terms of energyefficiency stoves,
conservation and substitutiorcookers, and substitution of energy wag

ITechnologies of improved energ

promotion of sol

by LPG and mineral coal.

Jy
ar

od

SDR_Program No 11:
Fight against food
insecurity

Provide food security throug
the development of irrigation

hirrigated surface areas sh
from 85 000 ha to 160 000 |
by 2015

ftndicators on food security i
\@articular  the  ration
irrigated farming over nationg
annual production. Portion ¢
small-scale irrigation.

o

Irrigation dumping technologies. TH
possible options are electrig
linterconnection for larger land areas &
pfpromotion of PV solar pumping, win
pumping and use of biogas for small s
areas (below 1 ha)

e
al

ind
d
ze

SDR_Program No 13:
Land reclamation and
reforestation

Reverse the generalized trend
soil degradation and vegetati
cover

@n economy of 7 000 000 tor
niof firewood is realized throug
the dissemination of adapte
techniques.

dndicators on the access rate
hsubstitution equipment in rur:
rdind urban areas as well as
promotion of fuel efficiency
stoves.

tbechnologies of improved energ
alefficiency stoves, promotion of sol
heookers, substitution of energy wood
LPG and mineral coal

Jy
ar

by

Program No 14:

Kandadji

Contribute to poverty reductio
through the regeneration of t
natural environment, th
improvement of food securit
and the coverage of water a
energy needs.

nA hydroelectric power plant g
n@ capacity of 125 MW is bui
ewith an associate
ytransmission of line of 132 K
NEL67 km).

findicators on nationg
t coverage on energy needs g
dpercentage of nation:

consumption.

production over total of final

| Hydroelectric energy technology
nd
al




93

The national priorities listed below may be rectattiwith the results of National GHG Inventory imet
energy sector indicated in the table which foll@asswvell as with mitigation studies.

Table 49: GHG Inventories in Niger (Energy sector)

Sub-sectors CQ CH, | N;,O | NOk | CO | CVONM SO,
Power industries 275.85 1522.99
Manufacturing and construction 102.26 101.05
industries

Transport 762.39 345.25
Trade and institutional 1.18 170.67
Residential 702.71

Agriculture, fishery and fish-farming 45.78

Others (mines) 1.78

Total 1875.39| 34.73 | 0.48| 21.10613.54| 76.31 | 2139.96
Biomass 5590.09

International bunker fuels 37.4

Total in Eq-CO, 1875.39| 729.33| 148.8

It follows from the analysis of this table that ttransport sub-sector is the first transmitterhia energy
sector with 762.39 Gg of Gollowed by the Residential with 702.71 Gg of £&nd power industries with
275.85 Gg of C@

Manufacturing and construction industries sub-gseasowell as the agriculture sector are on thetlfioand
fifth position respectively.

However, by including emissions resulting from bass burning for energy purposes, the residentla su
sector becomes the most transmitting sector.

One could say that priority sub-sectors for themmtion of ERTs for Niger are:
* the Residential sub-sector with a total emissidr202.8 Gg of CQ
* the transport sub-sector with 762.39 Gg of,CO
» the energy industries sub-sector with 275.85 GQ©f;
» the manufacturing and construction industries sdtes: 102.26 Gg de GO
» the Agriculture, Fishery and Fish Farming sub-sewith 45.78 Gg de CO

The objectives backed by the figures displayedifiese sub-sectors, by 2012 and 2015, by the differe
strategic frameworks of the country are summaraethe table on the next page.
The achievement of these quantitative objectivgaires energy supply according to different options

The option or combination of options chosen wilpeled on the increase or not of emissions by thatcpu
The technological possibilities available and tloists (in millions CFA F) are presented in thddathich
follows.
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Year
SECTORS 2 006 2012 2 015
RESIDENTIAL
Promotion of fossil-coal fireplace substitutes (bstuolds) 21124| 524536 1029 4p1
Promotion of LPG fireplace substitutes (households) 27659 | 488838 1029451
Access of rural households to electricity (housedspl 852 705
Access of urban households to electricity (housis)ol 161986 | 249 639 353492
TRANSPORT
Promotion of Intermediate Means of Transport (gnits 0 50 30
Railway Interconnections (km of line) 0 2 000 0
Improvement of the vehicle fleet (units) nd nd nd
ENERGY AND WATER INDUSTRIES
Potable water supply points in rural areas (miniSR) 502 1432 7162
Potable water supply points in urban areas (PWSP) d n nd nd
Generation of hydroelectricity (MW)) 0 130 0
Thermal generation of electricity (coal) (MW) 50 510 261
Oil exploration and production (drilling) 0 3 nd
Promotion of Multifunctional Platforms (PFM) and R3Jnits (units) 3520 12 518 13 909
MANUFACTURING AND CONSTRUCTION INDUSTRIES
Agriculture and food Industries (units) nd nd nd
Local Mining Industries (units) nd nd nd
AGRICULTURE, FISHING AND FISH BREEDING
Promotion of irrigation farming (ha) 14 OOO\ 27 OOO( 270 000
OTHERS
Mining Industries (coal and uranium) (units) nd nd nd
Electrification of administrative services (comntigs) 10 155 194
Electrification of major rural centers (villages) dn 275 nd

VI.3 ASSESSMENT OF THE CAPACITY BUILDING NEEDS ON O BSERVATION SYSTEMS

VI.3.1

Needs for capacity building on observatiosystems

One of the two main priorities of the Global ClimaDbservation System (GCOS) is the introduction of
long-term systematic observation systems to supihertregional and global climate change assessment

studies. Consequently, the optimum needs of tlstesy must be identified and defined.

Any capacity building action must as much as pdssagldress the five main concerns that a systematic
observation program must attain in order to foaush® specific problems that the UNFCCC is faciaghs

as:

» Observing and defining the characteristics of theent climate, including its inherent variability

and extreme events;

» Obtaining useful information on the detection dmete change, the determination of the rate of this

change and participating in examining the causes;

* Providing observations for the determination ofmete forcing caused by the change in

concentration of green house gases and other mda-ozaises;

* Providing information for the validation of models well as provide any assistance in future climate

predictions;

» Contributing in the preparation of observations dmderstanding and quantifying the impacts of

climate change on human activities and the nasystem.

Concerning the constraints and shortcomings underdc the priority actions to be taken in terms of
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capacity building may be summarized as follows:

» Providing financial assistance to the focal poihtttee meteorological department and its related
services through institutional capacity buildingjpcts;

» Clarifying the roles of the various State strucsiire

* Providing the institutions and bodies in chargéngilementing systematic research and observation
programs with adequate technical and financialuess;

» Setting up a structure in charge of the exploitabbmeteorological, climate and satellite data;

* Intensifying information and sensitization actiamisll stakeholders and at all levels;

* Building the capacities of experts in areas of alenchange scenarios and staff in charge of data
collection institutions in order to ensure a gootlection and archiving of data;

 Drawing up and implementing a long-term nationahtstgy on data collection, analysis and
archiving in order to enhance the preparation eétory of GHG;

» Setting up permanent monitoring and assessmermigmind strategies.

Besides, meteorological and socio-economic datadspensable in capacity building, as well ashe t
assimilation and management of knowledge neceskaryhe sustainable development of developing
countries like Niger.

VI.3.2 Systematic observation plan

Niger technology transfer needs on the use of ¢lolxservation data are vital.

Training, assistance and latest technological eqeip will allow for the acquisition, treatment and
exchange of data in real time.

Niger's national systematic observation plan mustthe focal point and capacity building basis foe t
implementation or reinforcement of the followinggram:

VI.3.2.1 Upper-air observation Programs

Concerning meteorological observation under the lémpntation of the climate change systematic
observation systems, three main upper-air observatiograms were identified.

These programs must be part of the national plaediat defining the characteristics of presentdliayate
and providing observations for the validation of dals and assisting in the making of future climate
predictions.

VI.3.2.1.1 Monitoring programs by stations of thextional component of the RSBR

Considering the land area of Niger, any such nétwaust comprise at least four stations in ordexaimply
with Resolution 2/AR-1 (WMO) on the placing of radonde stations (RAOB) according to the horizontal
resolution of 500 km.

This network which is part of the WWW global obsaion system will produce two observations dail§ (0
and 12 UT) and will provide an additional seriedafa on temperature, humidity, and wind, dependimg
the altitudes, in order to complement the basio&ie observation data base (GUAN) at regional level

Nowadays, this network is made up of the AgadezNiathey stations, which are all operated by ASECNA
within the framework of its routine activities. Th&o stations which may be set up as radiosondmista
and which are in line with the above-mentioned zantal resolution are those in Bilma and Zinder.

V1.3.2.1.2 Monitoring programs by GUAN stations

The GUAN is a GCOS aerologic network comprising &&lions selected from the RSBR upper-air stations
of the WWW of the six WMO regions. This GUAN netwowas developed to serve as an appropriate
framework for the constitution of a consistent &wthogenous global fundamental measuring basis.

Once this data base is completed with other inpants networks, it may be used to execute the various
ranges of climate applications.

The GUAN is instead a scattered network which msea at detecting temperature change. It constitutes
----- Niger Second National Communication on Cliem&hange -----
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reference for the other set of data and for calicuia in other models.
In Niger, the Niamey radiosonde station has bekattesl as part of the GUAN.

VI.3.2.1.3 Satellite and Aircraft Monitoring Prognas

Satellites provide a global coverage of aerologitadvhich complements those provided by the staitain
the RSBR national component.

However, it should be noted that data recorded lsatallite is not independent, the satellite vattic
resolution recovery is quite low compared with wisatequired and the error margin is wider tharséhat
the level of the radiosonde. Consequently, sateflita is frequently adjusted; that is the reashy tey
cannot be immediately used for the detection of{tarm climatic indicators.

A potentially significant development in the ardaaerology is the development of a combined aerolog
observation system which includes radio soundinggfaltitude data obtained from satellites, windaga
temperature and aircraft humidity (AMDAR) as wedl@ata from other systems under experimentatioh suc
as wind profilers. The efficiency of such a systeray be globally satisfactory for the climate obs#ion
objectives.

The challenge is at the level of a sustainable émgintation and maintenance of this type of system.
VI.3.2.2 Middle layer atmospheric temperature obgation monitoring programs

Consistent, regular and unreduced temperature ngadf the middle layer of the troposphere and the
stratosphere are the basic and required data éoddébtection and quantification of the “fingerpriraf
warming due to an increase in the concentratiareénhouse gases (Spencer and Christy, 1993).

The only available method today, which allows foe tcollection of this temperature data of the neddl
layer, is done by satellite through the monitorimmgcrowave emissions from oxygen in the atmosphere.
These types of monitoring started since 1979 froiwrdtvave Sounding Units (MSU).

VI.3.2.3 Surface climate observation programs

Surface weather data, especially temperature diectzm from CLIMAT messages which are subsequently
exchanged every two days of the month for severatg/within the framework of the implementatiorthad
WWW and for the purpose of climate observation.

In Niger, just like in many other countries, clincadlata comes from three sources:

* Climate observation program at RSBR stations

The table on the next page shows the 15 statiotiseoRSBR national component produce CLIMAT data
which is shared monthly on the RPT and is intenfdecclimate needs. However, the regional and global
coverage of CLIMAT is seriously suffering from npmduction and especially exchange difficulties of
CLIMAT.

» Observation program in weather and rain stations

In Niger, there is a network of eight weather stadithat provide information on temperature, s@rfatd,
rainfall, insulation, etc.

* Climate observation program in GSN stations

Like the GUAN for upper-air observation progranise tGCOS identified 1 000 stations of the national
components of 6 RSBR, which are part of its surfaterence for the monitoring of the surface, neferto
as GSN. These stations complete the long serigsanf quality observation data.

The main objective of the GSN when it is backedthry other climate station networks (RSBR, climate,
agro) is to provide a surface fundamental data barselimate study and analysis at regional andonat
levels. In Niger, the GSN comprises four statiddibna, Agadez, Tahoua, and Mainé Soroa.
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Station Opening | Surface observation program. Status at the levéMeans of collection Reception at internation
Date Upper-air observation program. of GCOS E = emission; R = reception |centers; October 2000

BILMA Eight sfc observations, two PILOT soundings, 2 BLU.E-R;E=3;R=4;PCD ¢

61017 1926 |employees and the CLIMAT head. GSN hs 95%

AGADEZ 06, 09, 12, 15, 18, TEMP at 12 TU, 2 PILOT GSN BLU:E-R;E=3;R=4; PCD=

61024 1926 |5 employees and the CLIMAT head good 73%

TILLABER Eight sfc observations, two employees and |the BLU:E-R;E=4;R=4;PCD ¢

Y61036 1931 | CLIMAT head good 95%

TAHOUA Eight sfc observations, 2 employees and |the BLU: E-R;E=3; R=3; PCD £

61043 1939 | CLIMAT head GSN good 97%

GOURE Eight sfc observations, 2 employees and |the BLU:E-R;E=3;R=4;PCD ¢

61045 1957 | CLIMAT head no 98%

NGUIGMI Eight sfc observations, 2 employees and |the BLU: E-R; E=2-3; R=2; PCD

61049 1931 | CLIMAT head = good 85%

NIAMEY Eight sfc observations BLU; MDD: LS

61052 1944 | TEMP at 00&12, 4PILOT GUAN 98%
14 employees and the CLIMAT head

KONNI Eight sfc observations, two PILOT soundings, BLU:E-R;E=4;R=4;PCD ¢

61075 1933 | 3 employees the CLIMAT head good 97%

MARADI Eight sfc observations BLU: E-R; E=5;R=4; PCD &

61080 1939 |two PILOT soundings, 3 employees and |the good 100%
CLIMAT head

DIFFA Eight sfc observations, 2 employees and |the BLU: E-R; E=1-2; R=3; PCD

61085 1957 | CLIMAT head = good 27%

ZINDER Eight sfc observations, two PILOT soundings, BLU: E-R; E= 4; R =4; PCD

61090 1905 |3 employees the CLIMAT head = good 93%

MAGARIA Eight sfc observations, 2 employees and |the BLU:E-R;E=3;R=3;PCD ¢

61091 1958 | CLIMAT head good 82%

MAINE Eight sfc observations, 2 employees and |the BLU: E-R; E=0-1; R=4; PCD

61096 1939 | CLIMAT head GSN = good 92%

GAYA Eight sfc observations, 2 employees and |the BLU: E-R; E=3; R=3; PCD &

61099 CLIMAT head good 100%

DOSSO




98

VI.3.2.4 Clouds and rainfall observation programs
V1.3.24.1 Clouds Observation

Clouds constitute an indispensable element forctigracterization of the weather and climate and
they also play a very important role in the evabrabf the radiation balance of the atmosphere and
the water cycle. Presently, some measurements iabpdemperature, movement and water vapor
content are measured using surface systems arlitesate

The Global Climate Research Program incorporatdd its activities the international cloud
climatology project through satellite, which is bdson satellite images. This project may enharsce it
outputs once cloud observation from ground systsithde incorporated into it.

VI1.3.2.4.2 Rainfall Observation

Rainfall observation is considered one of the niogiortant climatic variable that affects human life
and natural resources. The currently used measutesystems include the rain gauge, radars;
recently research instruments using satellite-esbidechniques have been developed. These
instruments have been identified and have provdreteery useful above the ocean in tropical regions
in the provision of data. These satellite measurggnéhat are conducted at a global scale and the
resulting outputs of these analyses should crediecassion forum between the treatment centre such
as the Global Climate Rainfall Centre as well asaland international users. It would be in the
interest of Niger to actively participate in theigties of this centre.

VI.3.2.5 Atmospheric composition and chemistry
VI.3.25.1 Global Atmosphere Waitch

The Global Atmosphere Watch (GAW) is a WMO interoiadl program for the collection,
distribution and archiving of observation data lo@ &tmospheric components. These archived data are
those that have passed through the control test.

The GAW global network comprises about twenty etaithat measure the concentration of a certain
number of greenhouse gases including that of tb@etayer. If it is fully implemented, it would be
the main contribution of GCOS.

Current plans should focus on increasing the nurob@perational programs in stations and on the
expression of the atmospheric aerosol observatemds In Niger, the creation of GAW stations
would be a substantial contribution in the improeamof the sub-regional branch of the global
network.

VI.3.2.5.2 Observation programs of greenhouse gasaentrations

Some atmospheric constituents were identified dasgbgreenhouse gases. Others have a longer
fixation time and are relatively quite mixed in thiEnosphere (i.e. carbon dioxide, methane). Many of
them present very variable distributions in time apace (i.e. water vapor, CFC, ozone).

The observation of these latter constituents reguihe establishment of a comprehensive program
which should include collections in three dimensiaising surface observation systems, aircrafts and
satellite technology.

Measurement programs in low altitude strata areaydwat the research stage although instruments
aboard satellites were placed to provide infornmatia horizontal and vertical distribution. Presgntl
the only instruments having time recording overehére length of time are those measuring thd tota
ozone column.

VI.3.2.5.3 Ozone observation programs

Ozone, in addition to its properties of being axgigant greenhouse gas, had a large absorptiorepow
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in ultraviolet wavelengths. This is how it succe@tintercepting the harmful ultraviolet radiatioh

the sun in the stratosphere. The problem of redncif atmospheric ozone was taken into account by
the Montreal Protocol which had the mandate of timgi the use of CFC. For climate issues,
troposphere ozone is very significant but it is adeéquately measured for now. There are instruments
which measure the profiles, but are less frequamgbd on some sites. GAW stations conduct ozone
measurement but the geographical coverage ancetherk’s capacity need to be extended.

VI.3.25.4 Aerosol measurement programs

The second report of IPCC (1996) recognizes thevitapt role that atmospheric aerosols play in the
induction of regional climate variations. Till novthere is no consistent strategy in aerosol
observation. Some observations were made by iefitaimaging devices. The goal of GAW is to
observe the direct and indirect effects of aerosolshe weather through interpretations based on
results of studies on the treatment of such datddition to models on radiative transfers which ar
not available for now. It is essential to developc@mposite system which integrates surface
observations of sixty already existing sites andels& observations to develop an essential
foundation for aerosol climatology.

In conclusion, it should be remembered that Nigedpacity to predict and target dangers in high
water or flood situations is still inadequate aitbb the country has fairly distributed hydrologiaad
hydro-geological observation systems. These netsvor&de it possible to collect hydrometrical data
during variable periods according to stations drdrtature of data. The oldest hydrometrical reports
(instant coast of water levels, flow) date backihiie start of the century while the monitoring of
ground water resources only started in the earsy 80

General observation networks are managed by thectiin of Water Resources of the Ministry of
Water Resources, The data was validated beforeg laeghived and published in different media. Data
is accessible to all users as part of regionalilgiednational exchange of data.

It should however be noted that the support of kbgweent partners in the exploitation of networks
has always been a determining factor because tie'Studget allocation is insufficient or even
inexistent. That is why, from the time this suppmtiuced, observation networks were gradually
abandoned and equipment deteriorated. In ordeutvagtee a sustainable management of water
resources and to efficiently contribute to inteimadl programs on climate, we recommend the
rehabilitation of basic hydrometric networks andrsterm support to the collection process.

From the foregoing, the observation in the two sa$ieat is in the area of research and systematic
observation systems aimed at obtaining meteoragi@atmospheric, climatologic, satellite,
hydrologic and hydrogeologic data, is the absefieeMational Plan on the Systematic Observation of
Climate Change.

VI.4. CONSTRAINTS AND SHORTCOMINGS

For some years, meteorological, atmospheric, ctitogic, satellite, hydrological observation
systems, which are the basic elements essentiéihdéostudy of global climate undergo a continuous
degradation in Niger, considering the economicfarahcial difficulties that the country faces.

This situation resulted in the shrinking of the otvy's contribution to world weather observatiordan
research programs.

The constraints of research and systematic obsemviithked to climate change may be summarized
as follows:

* At national level
Insufficient quality and quantity of skilled humeasources;
Economic and financial difficulties;
Absence or obsolete infrastructure necessary tduminmesearch;
Absence of inter-disciplinarity (research is soteebased while issues on climate
change focus on all socioeconomic sectors);
Inadequate consideration of the human dimensianimgate change, often ignorance of
socioeconomic and political aspects;
----- Niger Second National Communication on Cliem@hange -----

O o0oOo0o

o
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o Very high cost of meteorological equipment.

e Atregional level

o0 Absence of coherent and permanent synoptic obsenvaetworks across Africa;

0 absence of coherent, permanent and dense weatewations networks;

o0 absence of reliable telecommunication network whigh facilitate the exchange of
data and will support forecast and early warningt@ys to be put in place to provide
sustainable development;

0 absence of radar networks for areas exposed tovpeather, an indispensable tool for
an early warning system. This mechanism will be gleted by satellite data and
surface observation supplying data on soil recgclifhus, the essential ingredients of
an efficient early warning system will be in place;

o low integration of weather into the policy, stratsgand development programs.

VI.5 PRIORITY NEEDS ON ADAPTATION
VI.5.1 Case of NAPA

The development objective of NAPA is to contribite mitigate the adverse effects of climate
change on the most vulnerable populations, in vigwa sustainable development and the fight
against poverty in Niger.

Consequently, the NAPA document gives an overviavthe content of priority needs to undertake in
order to meet the urgent and immediate needs amceows for the purpose of adaptation to adverse
effects of climate change.

VI.5.1.1 Selection and ranking of NAPA priority acivities

As NAPA is a document that was validated at natitexel, there is cause to consider all its results
here. For the selection of priority activities argasn exhaustive list of potential activities and to
maintain a readily manageable and meaningful pepydhe guidelines for the development of NAPA
invite parties to consider four general criteriamely:

« the level or gravity of adverse effects of climateange directly linked to vulnerability

indicators;

» the reduction of poverty in order to increase aakam capacity;

* synergy with other multilateral agreements in theaaf the environment;

» cost-effectiveness ratio (financial consideration).

Regarding general criteria, five (05) criteria werged and they integrate, on the one hand, the
achievement of SRP and results of the differentsalhations with local stakeholders particularly
vulnerable groups and, on the other hand, Nigesifipeonditions on vulnerability to adverse effect
of variability and climate change. These criterie a

« the impact on groups and vulnerable resources;

* the impact on the economic growth rate of poor [eimns;

* the avoided losses for poor populations;

* the synergy multilateral environmental agreemeprgjects and programs;

» the cost.

The method used to classify and prioritize actgitivas the multi-criteria analysis (AMC) based on
results of field missions conducted among vulnergddpulations. All calculations were made using
Excel software. The following table gives the tpriority options classified in order of importzs
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Table 52: List of priority options and their rank i n the NAPA classification

Name of option Rank
Introduction of feed species in grazing areas 1
Promotion of Cattle Feed Banks 2
Rehabilitation of basins for the practice of irtiggh farming 3
Diversification and intensification of irrigatedrining 4
Promotion of vegetable farming, breeding and sldaniactivities 5
Promotion of IGA and development of credit unions 6
Water control 7
Dissemination and production of agro-meteorologicgrmation 8
Creation of cereal banks 9
Contribution to the fight against climate-sensitiliseases 10
Development of WSC /SDR actions for agriculturatetry and pastoral purposes 11
Popularization of animal and plant species mosedubp weather conditions 12
Protection of banks and rehabilitation of sandylpoo 13
Technical, material and organizational capacitydaui of rural farmers 14

VI.5.1.2 Articulation of NAPA options in terms of technological options

Table 53: Technological options in NAPA

NAPA options

Development sector

Type of technology

Availability

Observations

concerned
No 4 - Agriculture Pumps for irrigation + | Exists in the Study local
Diversification and Use of Urea Deep market; production of some
intensification of Placement - UDP UDP technology | spare parts for
irrigated farming Technology finalized by IFDC | pumps.
No 7 - Water control| Agriculture Rain water reservoirs | President of the The problem of

Water resources

for irrigation

Incorporation of CC in
water projects; promote
GIRE

Republic’'s Special
Program
Modeling of works

securing this RE
remains;

Investments in PSPR
should be considered

No 8 - Production
and dissemination o
agro-meteorological
information

Agriculture

Radio & Internet -
RANET

Technology
developed by
ACMAD

Coupling with
community radios

No 9 - Creation of
cereal banks

Agriculture

Improvement of cereal
banks through the
production of genetic
material adapted to the
most probable scenarig
of CC

To be included in
the mission of the
UAM
Biotechnology
sLaboratory

To be handled in the
broader context of
SDR

No 10 - Contribution
to the fight against
climate-sensitive

Human health

Integration in urban
planning and
development of

Management of
urban and sub-
urban areas;

Integrate climate in
the management of
major endemic

diseases warning systems by ACMAD diseases
RANET Technology
No 12 - | Agriculture and Seeds resistant to INRAN and UAM | Enhancement of

Popularization of
animal and plan
species most suite
to weather
conditions

Livestock production

climate, the fight
against parasites;
artificial insemination
promotion of races
adapted to the most
probable CC scenarios
in an intensive animal
production system.

public research
undertaken over
some years in Niger
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VI.6 NEEDS FOR FAST-TRACK DEVELOPMENT AND POVERTY R EDUCTION
STRATEGY AND RURAL DEVELOPPMENT STRATEGY

The objectives and other relevant indications iadato these two strategic documents are indicated
on table 8 of page 13. It also defines the teclmotd potentials for adaptation to climate change a

the end of the review of objectives and strategfé8DRP and SDR having an interest for the transfer
of ERT for adaptation to climate change.

VI.7 PROPOSED PILOT PROJECTS

A list of potential mitigation and adaptation prctieto be developed in accordance with the préegriti
of national strategic framewaorks is attached inaheex.

VI.8 SHORTCOMINGS, CONSTRAINTS, PRIORITY NEEDS IN E DUCATION,
TRAINING AND PUBLIC AWARENESS

On the basis of the foregoing, it follows that maaiforts have been made both by the Government
and by technical and financial partners. Theseouarinitiatives were made through the organization
of training workshops, conferences, broadcastvigers, dispatch of documents treating the isswe, th
publication of articles in some local newspapeid the preparation of newsletters. However, thege ar
still shortcomings and constraints which hinder #féective implementation of the convention.
Among them are the following:

e poor understanding of the concept of climate chahgethe stakeholders in charge of
sensitization;

* inadequacy of sensitization media;

« high rate of illiteracy among the populations, whioes not favor the understanding of these
messages;

¢ inadequate expertise in climate change;

* inadequate means directed to education, trainidgsansitization actions of the public;

« relatively high cost of media services (newspapersting, radio, TV, etc.) for Information,
Education and Communication (IEC) activities;

* low interest shown by the civil society to this @ention, given its complexity and too
technical nature;

« low consideration of the issue of climate changenational development policies and
strategies;

* low contribution of the funding mechanism of thenegention in the development countries
due to very long and complex procedures;

e inadequate national exchange, promotion and infaomaissemination mechanisms.

Taking into account the shortcomings and consgamentioned above, education, training and
sensitization needs of the public on climate chaclgssified in order of priority are presented as
follows:

« sensitization of political, economic and industdaicision makers with the aim of sensitizing
national parliamentarians, members of governmetitexsecutive of the administration as well
as economic operators on climate change, the Kgmtoention and protocol: challenges and
prospects, CDM: investment opportunities and prosp@r national companies;

* education and training of the civil society and ht@cal executive on the preparation
procedures of projects in the area of climate chaagd funding procedures;

» Clean Development Mechanism and adaptation stesgegid mitigation measures;

* education, information and sensitization of prodscen the effects of changes on their
environment, the opportunities that the CDM offemd adaptation strategies and mitigation
measures;

* education and training of school children and safsobn the adverse effects of climate change
on the environment, mitigation and adaptation messsand the CDM,;

* setting up an information exchange operations cente

* revitalization of websites;
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e setting up thematic networks on exchange and tedlec
« development and (or) reinforcement of exchangernarog between parties.

In conclusion, within the framework of the implentation of the convention on climate change and in
accordance with parties’ obligations in educatitrgjning and raising awareness of populations,
institutional, legal frameworks have related progsawithin them. In this regard, many laws,
ordinances and conventions at national, regiondl sub-regional levels were ratified. They were
supported by many initiatives and projects. Inespit the countless initiatives and projects, itdak
that few initiatives have been developed for decishakers, the rural community and school children
who are nevertheless the privileged targets. Astiane much geared towards technicians who
unfortunately undergo undue difficulties due tokla¢ means to convey the skills they have. That is
why shortcomings and constraints still exist whicimder the effective implementation of the
convention. Under this prevailing situation, thg@nactions to be carried out will target:

* political and economic decision makers;

* representatives of the civil society and technesacutives;

e producers;

* school children.

To do this, the program of action should targetftiewing objectives:

e sensitization of political, economic and industdakision makers with the purpose of: raising
awareness on climate change, the Kyoto conventiohpaotocol: challenges and prospects,
CDM: investment opportunities and prospects foromal companies;

* education and training of the civil society andht@ical executives on project preparation
procedures on climate change and funding procedtitesClean Development Mechanism,
adaptation strategies and mitigation measures;

e education, information and awareness raising oflygcers on the effects of changes on the
environment, the opportunities that the CDM offeas\d the adaptation strategies and
mitigation measures;

e education and training of school children and safsolon the negative effects of climate
change on the environment, mitigation and adaptatieasures and CDM;

e setting up an information sharing operations center

* revitalization of websites;

e setting up thematic exchange and reflection netsjork

« development and (or) reinforcement of exchangernarog between the parties.
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ANNEX: Pilot projects



105

Al. Technology transfer

Project No 1

Project title: Quantitative and Financial Assessment of EcolbicRational Technologies in th
implementation oDSRP in Niger

National priorities and macroeconomic scenarioDSRP

Objectives Understand the incidence of technological optiselected for energy supply by 2015
address GHG emissions in the country and altematiwasures to achieve sustainable developme)

to
nt.

Contractor: PS/PRSP

Duration: 1 year

Methodology: A participatory approach following the suggestimade by stakeholders, consultants

and participants to workshops for validating stadie

Cost US$ 100,000

Project No 2

Project title: Survey of the Eco Development Potential of stétin of firewood with mineral coa
in rural and urban areas

National priorities and macroeconomic scenarioPRSP, RDS, SNASEM

Objectives To study emission factors of stoves using minecal and LPG stoves and GHG and

potential for GHG mitigation in the residential zoim rural and urban areas in the Sahel

Contractors: MOME, CNES, private individuals, NGO

Duration: 1.5 year

Methodology: Research & development on cooking stoves to cepfael wood, monitoring of
consumer panel, market penetration testing andgsismat of benefits in terms of elimination of GH
emission.

o

Cost US$ 100,000

Project No 3

Project title: Survey of the Eco Development Potential of stnstin of firewood with biogas in rura
and urban areas

National priorities and macroeconomic guidelinesDSRP, RDS, SNASEM

Objective: To launch two pilot projects aimed at replacinglfwood with biogas from water hyacin
and cow dung.

th

Contractors: MOME, AMU, private individuals, NGO

Duration: 1.5 year
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Methodology: Application of findings from biogas research coaiéd at UAM, to biogas productic
in rural areas where water hyacinth are near, azahtxe for cattle multiplication

Cost US$ 100,000

Project No 4

Project title: Promoting Renewable Energies for small scalgatron and lighting in sub-urban areas

National priorities and macroeconomic scenarioPRSP, RDS and SNASEM

Objectives to conduct an experiment aimed at disseminatinggition and photovoltaic solar ener
technologies

Contractors: MoA, MOME, CNES and Nigerien privates

Duration: 2 years

Methodology: Action-research on imports, marketingynitoring, maintenance and assessmer
existing technologies adapted to local needs.

t of

Cost US$ 200,000

Project No 5

Project title: Research-development on stove and solar heatebamuand sub-urban areasn

National priorities and macroeconomic guidelinesSNASEM

Objectives to conduct research on development of solar gnstigves adapted to regular domes
uses in West African urban areas.

5tic

Contractor: CNES

Duration: 1.5 year

Methodology: Applied laboratory research and consumer paneffopmance monitoring an
assessment, marketing testing

o

Cost US$ 100,000

Project No 6

Project title: WaterExtraction using wind energy in pastoral areas auithges with less than100
inhabitants

National priorities and macroeconomic scenarioPRSP, RSD

Objectives To tap wind potential for water pumping systenoider to achieve the MDGs in pasto
and rural areas.

ral

Contractors: INRAN, AMU, CNEDD and MoH

Duration: 2 years
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Methodology: Action-research by importing, manufacturing aedting wind technology for home
made pumps and testing of wind technology for watlemping in rural areas; monitoring a
evaluation for dissemination.

Cost US$ 300,000

Project No 7

Project: Developping Access to ICTs and Community Radictifuming with solar PV

National priorities and macroeconomic scenarioPRSP, RSD, NICI

Objective: To develop rural communication by facilitatingcass to ICTs and community radi
through dissemination of photovoltaic solar enesgyrces

Contractors : MoC, HC/NTIC and CSC

Duration: 1.5 year

Methodology: Piloting of community telecenters and rural radising solar photovoltaic under log
initiative.

al

Cost US$ 250,000

Project No 8

Project title: Promoting Communities Centers with solar PV for fanmal education and recreation

National priorities and macroeconomic scenarioPRSP, PDDE

Objective: to facilitate access of disadvantaged groupsndivin rural areas, to education and

recreation centers through provision of photovol&lar energy

Contractors : PS/PRSP, D/PDDE

Duration: 2 years

Methodology: Establishment of village pilot cultural centeeguipped with TVs, videos, and litera
training and reading rooms that would serve asudystoom for students preparing their exal
monitoring and evaluation for dissemination

Cy
ms;

Cost US$ 150,000

Project No 9

Project title: Setting up of 3 Pilot centers to promote the afsggro meteorological information

National priorities and macroeconomic scenarioRSD

Objective: to increase farmers’ access to agro-meteorolbgit@amation (with RANET technology
so that they may use them during the rainy season.

Contractors: PS/RSD, ACMAD Center
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Duration: 3 years

Methodology: to adapt the configuration of community radiogisat they can connect with Intern
this will enable them to receive agro-meteorologparts and satellite pictures and other decis
making tools.

bt
ion-

Cost US$ 125,000

Project No 10

Project title: Capacity building for rural producers on the o$@agro meteorological information 1
improve their adaptation capacity to climate chasmge variability

National priorities and macroeconomic scenarioRSD

Objective: to encourage farmers to use agro-meteorologiatmation in their production activitie
before making important decisions on the sowingeslafpplication of fertilizer, pesticides, etc.
order to avoid sowing again and to increase yields.

Py

in

Contractors: DoNM, ACMAD, AGRHYMET

Duration: 3 years

Methodology: Organization of training workshops at the endhaf dry season to enable farmers
participate in the collection of agro-meteorologdata.

to

Cost US$ 300,000

Project No 11

Project title: Equiping freezers and health centers radio witras@®V in villages with populatiof
between 500 and 1000 inhabitants

=

National priorities and macroeconomic scenarioPRSP, RSD

Objective: to consolidate gains made following experimentdraried by PS/PR in the area of hea
coverage through increased effectiveness of invesisnin favor of vulnerable groups (women 4§
children).

alth
and

Contractors: PS/PRSP, Ministry of Public Health

Duration: 2 years

Methodology: Equip small integrated health centers (ICSs) leealth posts of major rural centers
promote outreach immunization, prenatal consultadind medical evacuation.

Cost US$ 350,000

Project No 12

Project title: Pilot project for the use of slaughterhouse wastes for power generitiorban areas o
Niger (Niamey, Maradi, Zinder et Tahoua)

National priorities and macroeconomic guidelinesPRSP, RSD

Objective: To use slaughterhouse wastes for power generatiorban areas of Niger.
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Contractors: MoAR, slaughterhouses, individuals

Duration: 2 years

Methodology: Feasibility study and building of a pilot digester power generation.

Cost US$ 500,000

Project No 13

Project title: Project for assessing energy needs at national level and ioothext of West Africar
regional integration, based on uranium sector piaten Niger

National priorities and macroeconomic scenarioPRSP

Objective: To assess energy needs at national level antieincontext of West African region
integration, in the light of uranium sector potahin Niger.

Contractors: Prime Minister’s Office, MOME

Duration: 1 year

Methodology: Technical study on human resources and expoténpal.

Cost US$ 400,000

Project No 14

Project title:Setting up of 2 centers to promote the use of tHaRAnologies

National priorities and macroeconomic scenarioRSD

Objectives To test UDP technology on a large-scale irrigagoheme and on a millet field

Contractors: PS/RSD, Ministry of Agriculture

Duration: 2 years

Methodology: Utilization of urea compressed briquettes onaénduthe crop season, as this is dong
other UDC which have used this technology.

Cost US$ 100,000

Project No 15

Project title: Integration of climatic information in the prevemti and fight aginst malaria, meningit
and the major climate sensitive diseases in Niger

S

National priorities and macroeconomic scenarioPRSP, RSD

Objective: In the midterm, to provide the health sector widhevant information that would b
integrated into the various aspects of planning @meration management and, to a larger extent,
the permanent health watch system.

Contractors: PS/PRSP, Ministry of Health, ACMAD Centre

Duration: 2 years

e
into
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Methodology: Develop, test and evaluate an approach whichsh@ipduce on a regular basis, climate
and weather forecast data on the likelihood of @pid occurrence and spreading through regular
production of information linking climate and hénmlt

Cost US$ 100,000

Thus, a set of 15 projects was proposed, amouriting total of US$ 3,200,000, to address the
requirements related to both climate change mitigaand adaptation measures in connection with
national strategic framework priorities such asSPRNAPA, PDS, SNASEM.

For the purpose of this study, technology trangfemostly meant as a process for facilitating the
application of the provisions of the Conventionhwét view to reaching the final goal. This study has
taken into account, on the one hand, the implertientdy Niger of this Convention through th& 1
National Communication to the Conference of thdgi®aiand, on the other hand, the priorities defined
by the PRSP, RSD, NAPA, PDS, DPE and SNASEM, atagabther strategic papers on sub-regional
integration.

Technology transfer is considered both from thmate change mitigation and adaptation to change
perspectives. Implementation of such process stalstdinvolve capacity building activities.

Since this is a needs assessment exercise — ti@nalgriority needs as they relate to those defin

in country strategic frameworks — there is needt fand foremost, to come up with projects ideas

which would then help identify and develop techggldransfer projects which correspond to needs

at national level. Fifteen projects ideas were thugposed in the areas of both climate change

mitigation and adaptation. At this junction, thgsejects anticipate necessary updates of the PRSP
and RSD, which would take into account climate ¢iearelated risks, and policies to address them,

as indicated in the 2007/08 UNDP report on humareld@ment. The process of technology transfer

under the Convention is currently in its operatlgifzase. To achieve sustainable development, there
is need to closely link development plans as welceammitments made under the Convention, to a
strategy aimed at intensifying technology transfer.

A2. Building capacity on systematic reporting andresearch systems in the field of climate
change

Technical project brief 1

Project for strengthening networks for measuring alitude climate variables

Justification | Strengthen the national component for altitude mneasents of RSBR to suppart
GUAN network. To that end, the stations of Bilmalatinder should be converted
into stations for altitude measurements using saide.

Objectives | | To ensure optimal national coverage in connectigh temperature, wind, pressure

and humidity reports;

» To determine current climate characteristics usirrglease of balloon every day|at
00 and 12 UT;

» To validate models and make forecast on futureatkm

ESE;?;?S Setting up of a wide ngtwork of altitude measurarmions providing altitude_data,
over a very long period to support GUAN, especidlly implement the altitude
information components of the National Compositewoek which is a key aspect for
the future.

Operations | | Zinder station: 2 additional release of balloonheday at 00 and 12 UT;

« Bilma station: 2 additional release of balloon edakl at 00 and 12 UT,;
» Agadez station: programming of a second releadaltdon at 00 UT.
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Technical project brief 2

Project on implementing GUAN Station

Justification

In Niger, Niamey station has been included in theAG network because it meets ;
selection requirements.

all

Objective To make all GUAN stations operational.

Expected Development of a base for measuring global climate.

outcomes

Activities Niamey will continue to implement its program catisig of 2 releases of balloon/day
at 00 and 12 UT; the station has therefore beewiged with some equipment: |a
hydrogen generator, a DIGICORA, a PCD, an annuaksbf expendable balloons,|a
GPS sonde, and a back up energy system.

Technical project brief 3

Project on implementing GUAN Station

Justification | Altitude satellite information provided has globebverage; thus, integration of

radiosonde data and AMDAR, especially water vapeasarements into a compos
system, will complement satellite information.

ite

Objective To define characteristics of current climate anlnsiti reports aimed at validating the
models and take part in forecasts through the imefgation of a composite system.

Expected Ensuring that the composite system provides, oveerg long period of time and

outcomes without interruption, consistent and homogeneoua tteat would serve as a basis for
meteorological measurements intended for the gldbahte system.

Activities Provide the operational unit for data collectiord gmrocessing, with efficient tools

capable of receiving meteorological data observed shtelltes and AMDAR
especially water vapor measurements. These datéhairdderived products coverin
the West African region will be part of operatioaativities.

g

Technical project brief 4

Project on measurements of layer average temperatas

Justification | Significant, consistent and objective measuremenhtisyer average temperatures|in
the troposphere and stratosphere are variablesedets detect and quantify |a
“fingerprint” indicating warming due to increasedancentration of greenhouse gases.
Objectives | « To secure information for detecting climate chamdgetermining change rate and
identifying the causes of change.
« To provide reports for model validation and makimate forecast.
Expected Obtain weather forecasting and satellite datafsets these measurements over many
outcomes years and on a permanent basis
Activities » Data are produced based on the operation of thes@ube system, in the four

stations selected to be part of RSBR national carapb
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« These stations will be used to calibrate similaesyof satellite measurements.

Technical project brief 5

Project on strengthening surface climate variable masurement networks

Justification

Surface climate variables contained in CLIMAT megesa are essential to the

evaluation of the climate system, its variabilitydaforecasts at global, regional and

national levels, and the assessments of impadiénadite change on human activities.

Objectives

« To determine present climate characteristics;

» To validate models;

* To contribute to observations that will help untiemsl and quantify impact @
climate change on human activities and naturaksystas defined by the GCOS,
strengthening and improving the National Compor@nRegional Basic Climat
Network Composante Nationale du Réseau Climatologique de Bagional

Expected
mes

« Availability of sets of surface meteorological détam stations of RSBR nationa

component, GSN stations and climate stations;
e CLIMAT reporting produced and shared over a longiqoke of time among al
previous stations.

Activities

All RSBR and GSN stations as well as some climagions (a dozen) will bg
equipped with automatic stations coupled with PGCemnable them to automatica
issue a CLIMAT report and send it directly on RPT.

Technical project brief 6

Project on strengthening cloud observation and prapitation measurement networks

Justification

D

1Y%

ly

Cloud observation variable is a key element of atensystem characterization and it
plays an important role in assessing atmosphedi@tian. As for rainfall, it is one of

the most important climate variables. Thus, naliagl@da on clouds and rainfall cou
in the end be used in PMRC projects on cloud #&tellimatology and rainfall globg
climatology.

Objectives

« Define present climate characteristics;

» Validate models;

« Understand and quantify climate change impacts wmam activities and natur
systems

Expected

Availability of sets of surface meteorological ddtam RSBR national compone
stations, GSN and climate stations, and rainfatiets, for a long period of time.

Id

1=

Activities

All stations of the RSBR and GSN national comporantvell as some climatology
dozen) and rainfall stations will be equipped wéthtomatic stations coupled wi
PCD, that would specifically observe clouds and enaklequate measurements

rainfall to automatically produce a message andl sedirectly on GCOS network.

Therefore, satellite data on clouds and rainfallestations could also be sent to

a
th
of

he

Centre national du systeme de climat

Technical project brief 7

Extension of satellite observation applications talimate and society
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Justification

In the past, technological and scientific progresade in the area of satellike

observations, for example for digitalized weathme€asts and monitoring, have r
always been shared with other countries in theoregvhich did not often have acce
to satellite data and did not have the facilities the skills to process them. PUM
project (preparation to using METEOSAT second gati@n in Africa) has helpe
make up for these deficiencies some of which hate/et been addressed.

ot
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A
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Objectives

* To develop methods to convert remote sensing da#ta weather and climate

variable measurements;

« To build regional capacity to efficiently use remaensing data for weather and

climate monitoring;
« To raise awareness of decision makers on the usgack technology.

Expected

The new project would build the capacity to intetpand to use satellite data throu
workshops, public education, and networking amoational experts; and it woul
encourage all users of all fields of applicatiorexpress their needs.

Activities

Training on remote sensing tools.

Technical project brief 8

Project on ozone observation program

Justification | Following its second assessment, the IPCC ackn@ebkthe important role played by
atmospheric ozone in climate regional variationgjeN has to take an active part|in
implementing an ozone measurement program.

Objective Support GAW through the creation of an ozone mesmsant station in the country
(Niamey) which, added to satellite measurementy, heip provide information on
climate change detection and on the type of cliff@tging to determinate, which may
result from greenhouse gas concentration changé&amdother causes.

Expected Availability of sets of ozone observations from My station.

Activities Regular ozone observations.

Technical project brief 9

Project on GAW network development

Justification

This project aims at improving observation of majamospheric components,

including greenhouse gases and air quality, froaticsts collaborating with GA

global and regional networks. In Africa, lack ofcarate data alters the results|of

climatic models and projections and, consequenthydermines the credibility
climate change scenarios and their impacts on hwaoawities. Niger should activel
take part in generating data on greenhouse gasitration measurements, on
national territory.

f

he

Objectives

» To determiner climate forcing of greenhouse gases;
* To collect information for climate change detection
* To define change rate;

» To identify causes of change;

» To provide reports for model validation.
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Expected e Secure sets of data on greenhouse gas concendrditn three new stations
omes GAW national network to support global network;
« Regional carbon sources and sinks are identifisddban greenhouse gas evolut
and variability measurements;
» Station reports are regularly released; data alé/raccurate.
Activities » The three stations of the national network candtabéished in Tillabery, N'Guigm

and EAMAC. N'Guigmi is close to Tanamarasset whiglone of the 60 stations

GAW global network;

« Measurements will consist in carbon gas conceotiati methane (CHin
equivalent CG), nitrous oxide (MO in equivalent C¢) and other less importal

nt

gases such as sulphur dioxide gp@arbon monoxide (CO), non-methane volatile

compounds and nitrogen oxides (NO

Technical project brief 10

Project on aerosol observation program

Justification

The IPCC second evaluation has acknowledged theoriamt role played by
atmospheric aerosols in climate regional variatidtfiger has to take an active part
the implementation of an aerosol measurement pmagra

n

Objective

To support GAW in establishing three national stadi of aerosol measurements,
addition to satellite measurements, which will hetglect information for climate
change detection.

n

1}

Expected

Secure a set of data on aerosol observations fierthtee new national stations.

Activities

The three stations of the national network coulgpae of GAW national network t
be established in Tillabery, N'Guigmi and EAMAC Niamey.

Technical project brief 11

Establishment of a National Centre of Applied Metemlogy and Climate Studies

Justification

Systematic observation programs developed by GCf@Sasned at providing, &
global, regional and national levels, meteorologickmate, satellite and atmosphe
data and products derived from these climate sydfeta. These data must
collected, shared and processed in centers spedaln climate system, clima
variability and change and their various impactshoman activities, on the natur
system and inter-annual seasonal forecasts.

1t
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Objectives

The objectives of the Center will be the following:

* To implement all the programs under national plathwa view to providing, a
national level, systematic weather and climate ,datal to collect and share the
with other countries and international climate pergs, and finally to obtain othg
information from composite systems of atmosphena alimatic systemati
observations;

« To design meteorology applications to developmespecially for water resourc
agriculture and health sectors;

« To contribute to weather forecasts and their apptia to different socio-econom
sectors.

« To contribute to climate projections at nationabelein the context of globa
climatic change process.

[

O—D
=

D

Expected
comes

» Data collection, analysis and processing for syatenmobservation activities ar

d
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operational research activities;
e Sharing of data;

e National, sub-regional, regional and internatiomkcision makers and other
partners are sensitized to the design of applicaiioducts.

Activities

The Center will carry out three key activities:

» Systematic weather and climate observation: catlecnd sharing;

» Research on atmospheric environment (variability akelihood of change) an
weather;

» Research on climate: seasonal, intra and interariorecasts.

[®X

Technical project brief 12

Rehabilitation and strengthening of national hydronetric network in view of assessing the
impact of dams built under the Special Program of lte President of the Republic to collect
surface water resources.

Justification

There is no doubt that a good knowledge of watepueces is crucial when one
wants to mobilize such resources. In a Saheliamtepulike Niger, the control o
available water resources is paramount and a roajarern.

In Niger, surface water monitoring network includashundred of hydrometri
stations made up of seven (07) hydrological ud@tsrently, the Directorate of Water
Resources has an important database on surface Whtes, this department has a
good knowledge of the main watercourses and nuragyonds in Niger.

During year 2001, a large-scale development progeatitled “Special Program of
the President of the Republic” was launched. Iludes, among others, a compongent
involving the construction of one hundred (100) avaturface collection works, each
year, allover the country. The construction of the®rks (water collection, spillway,
infiltration sill, etc.), ninety-four (94) of whickvere already built in 2001, has some
impact on the behavior of watercourses and ponds.

Nowadays, there is need to closely monitor all Niggdrologic units so as tp
measure the real impact of the construction ofousridams on the regime of major
streams and ponds of the country. At the same fitris, necessary to monitor the
evolution of water bodies thus created to ensie® thtional use.

Objective

To assess the impact of dams built within the fraork of the Special Program of
the President of the Republic on the main watesasiregime, in order to update
hydrologic databank; this tool is critical to theglementation of many development
actions, especially those involving water resoucodlection (agriculture, fishing,
cattle breeding, hydroelectricity, etc.).

Expected
outcomes

In the light of the objectives defined, the outcenegpected from the project are the

following:

e The major stations of basic hydrometric networkratebilitated and renovated,;

« Twelve (12) hydrometric stations are equipped \idht gages;

« Thirty-five (35) dams are equipped with gages aglitarly monitored,;

« Capacity of regional services is strengthened;

« Hydrologic databank is updated;

e Seven (7) reports on hydrologic cycle are produesery year (regional
departments);

« One (1) national activity report is produced eaehry

« Many mission reports (monitoring, supervision) aad overview report ar
drafted.

1)

Activities

Based on the expected outcomes, the followingvities are planned:

* Acquisition of equipment (scales, gages, gauginguipegents, compute

=
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equipments, etc.);
« Repairing of stations that monitor the main basins;
Installation of twelve (12) float gages;
« Equipping thirty-five (35) dams with graduated gsige
« Recruiting and training of observers for the neatishs;
« Organization of missions to monitor and collectaglat
« Coordination and supervision missions.

Technical project brief 13

Development and implementation of minimal monitorig and assessment activities o
underground water resources

Justification | In Niger, the uneven distribution of rainfall i and space very often results| i

water deficit and in a somewhat chronic food unheda However, the country h

management are a key factor of socio-economic dpugnt, especially in the que
of sustainable solutions to ensure food security.

Degradation of underground water could therefore Berious problem in managif
natural resource. This resource is vulnerable lsxau may deplete because
overexploitation or reduction of recharge or simpbflution due to human activitie
Since January 2001, monitoring of most local nekwtas been suspended due t

monitoring, the results of the various exercisedicate the need for a ration
management of available resources. A case in pothe alluvial sheet of the Goul
Valley in Maradi, which decreased by more than Between November 1977 a
November 1997. This depletion may lead to an edolagd economic problem.
the same for Gogo and Machaya sheets (Zinder) veriellecreasing.

great underground and surface water potential whose&ol, collection and rational

shift in the orientation of projects which fundelist activity. Despite irregular

n
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Objectives » To characterize the initial status of the hydroggm system in order to assess
subsequent reserves with analytical tools suchamkelimg;
» To provide information that would promote prospeetdiscussions on excessive
abstractions at the time of the exploitation of aleifer.
Expected » All piezometry and hydrochemical data from 199@@90 are collected all over

outcomes the country and analyzed;

» Current piezometry monitoring network is entirevised so as to adapt it. TH
will contribute to a better representation of thbharmacteristics of variou
hydrogeologic systems;

» Specific quantitative and qualitative monitoringwerks for sensitive aquifers a

established:;

Piezometric data are regularly collected;

Non operational piezometers are rehabilitated bait tlensity is increased in ord

to provide adequate coverage of the country;

Decentralized structures are provided with scigntifeasurement equipment;

Twenty national officials are trained.

S

[€

Activities Interpretation of available piezometric and hydertital data;
Identification of piezometers and update of a metimetwork;
Construction works and leveling piezometers;

Piezometric data collection, storage and processing

Capacity building.

Technical project brief 14

Water resources monitoring and assessment in reahte
----- Niger Second National Communication on Cliem@hange -----
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Justification

Sustainable development, fight against povertyd feelf-sufficiency and environment

protection are not possible without integrated wetsources management. Integrated
water management implies to know much about susburees and it requires that

their quantitative and qualitative parameters basusd. Measurements must thug be
done in the field with adequate equipment. Curgensome equipment which |s

monitored daily by observers and others, do natireghe presence of observers.
latter type called telemetry stations or data ctibe platforms has the advantage|of
transmitting captured data in real time. Nine etaiestablished on the Niger River
have been equipped, since 1985, with Argos typtigphas for data collection in real
time. Nowadays, Argos system has been replaced digddat system which has
double advantage of providing water levels in additto physicochemical
characteristics (conductivity, pH, temperaturebitity). This system is used not only
for forecasting floods and minimum flow but alsa f@ssessing downstream water
quality. Moreover, it is used to quantify the seentation rate of a work or ja

watercourse. To this end, the replacement of datkeation platforms on site
identified for dam construction in Niger, is a piip. For this reason, the four (4)
following stations were selected: (i) Kandadji) ¥ on another site identified for dal
construction on the Niger River; (iii) Kakassi dretDargol and (iv) Garbé-Kourou on
the Sirba.

In addition to data needed for the design of waterks, and to equip and monitpr
these stations will make it possible to forecastegxional hydrological events
(significant floods and low water flow) with a vieto informing the populations
concerned so that they can be prepared.

Objective

To contribute to the improvement of people livingnditions through provision aqf
hydrologic information in real time to protect thems well as their development
activities.

Expected
outcomes

* Two (2) senior officials are trained: installatiand maintenance of data collection
platforms;

» Four (4) stations are equipped with Meteosat daltaation platforms;

* Four (4) data collection platforms are operational;

* Six (6) maintenance missions are organized eveay, ye

* Hydro-climatic parameters (flows, rainfall, watevél...) are collected, processed
and distributed;

« Two (2) technical notes on flooding and minimaliflare written each year;
« Six (6) mission reports are produced each year,;

« Four (4) quarterly reports are produced each year;

* One (1) annual review report is produced;

« Calibration of stations equipped with data collectplatforms are regularly verified;
« Communities are regularly informed on the levellaf river;
» One (1) microcomputer is purchased.

Activities

« Acquisition and installation of 4 Meteosat datdextion platforms ;

« Control of installation and maintenance operatioindata collection platforms;
« Training of two senior officials;

» Maintenance missions;

« Data collection and processing;

« Drafting and distribution of reports and technicdbrmation notes.
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