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Preface and Acknowledg~nts 
The heightened impacts of climate change In Nigeria and other developing countries, 
w h i  are likely to intensity in the coming years, have overwhelmed kcat and tradlonal 
IvlowIedge and technologies, leaving many people with inadequate information and little 
means to deal wip the chalbnges. In addition, there ate too few government p a l i e s  
and strategi~ to address climate change Impacts. To tackle these issues. the 'Bulldng 
Nigeria's Response to Climate Change' (BNRCC) project, was implement& between 
2007 and 201 1, by the consortium of ICF Marbek and CUSO-VSO and by the Nigerian 
Envlmnmental WyIAction Team (NEST), financial support from the Canadian 
tnternational Development Agency (CIDA). 
The WRCC project components included research and pilot projects, poli~y 
development, comrnunlcation and outreach as well as youth and gender initiatives. The 
research projects involved cwnmunlty-level socio-economic and future cl~rnate scenario 
studies. while the pilot pro)ects engaged partners and comrnunit~es In alt of Nigeria% 
emtogid zones. Mainstreaming gender e q u d i  was integrated throughout all 
components. and communicatlans actjvities built Bwareness at all levels, from the 
communities to government agencies. Lessons and knowledge generated from the 
project componenk fed into the devejopment of the National Adaptation Strategy and 
Plan of Actlw on Climate Change tor Nigerja (NASPA-CCM), which was prepared in 
partnership with the Special Climate Change Unit {SCCU) of the Federal Ministry of 
Environment. and other partners. 

Publications that have emerged from the BNRCC Project include: the Nationat Adaptation 
Stfategy and Phn d Actiotl on Climate Change b Nigeoia (NASPA-CCN); !he Climte 
Chaoge Adaptaiim Sfmtegy-Technical Report (CCASTR). which is a precursor to the 
MASPA-CCN; Clitnafe Change Scenarfos far Nigeria: Understanding Biophysr'cal Impels 
for Adwfafion Strategk; Gender and CIimate Change AdapWon: Tmls for Cornmunrty- 
I& Action in N&-k and Learning Irom hpzt-ience - Community-bas& Ampfafion lo 
Climate Change in Nigwria, a prdtioners' guide to climate change adaptation b a d  on 
BNRCC's experience with pilot project in vulnerable communities. In addition, BNRCC 
produced two documentary films on climate change in Nigeria: Wafw Runs Deep and h 
the Red Zone. All publications and films are available on-line at 
www.nigericllmatechange.oq and manestlnttactive.otg. 

The Climate Change Adaptation Strategy Technical Report (CCASTR) Is a callaborative 
effort involving 22 researchers providing a broad perspective of recommendations on 
climate change hazards, ~mpacts, vulnerability, adaptation optrons and policy 101 twe 
sectors and 18 sub-sectors. CCASTR was supported by the BNRCC prolect. Document 
editing and collating was completed by Nigerian Environmentd StudylAction Team 
(NEST) Chair, Professor David Obl i  and NEST staff Rokrt Ugmhukwu Onyeneke. Elten 
Woodley. Brent Tdgler a@ Sarah Weete. NEST and BNRCC would like to ackt-datge 
the extraordinary effort made by all of the aulbrs for their contributlms to individual 
sectors and subsectors of the report. Also deeply appreciated are those people in the 
pubtlc and private sectors, including NGO represenlalives who assisted in various 
wpacilies during the fwe years ol the BNRCC prolect. All 01 these eflorls - and sacrit~ees 
- and the resources expended will enhance Nigarla's capacity to adapt to climate change 
and we expect they will be of benew to the service of humanity, 
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Sub-sector 4: Fishery Resources 
There are abundant near-shore and inshore tish resources In Nigerian waters that include Assemment of demersal, pelagic and ,elMsh teso~~rces. h total fishing area is estimated d 26,700 

Current and m with a potential yield of 201,000 tannes per year for the inshore waters. The major 

Future Trends freshwater rivers and associated habitat am: Niger River, Benue River, and R i r  Rima. 
The lakes and reservoirs include Lake Chad (Natural) In Borno State. Lake Kalnji, Lake 
Asejire and Lake Ele'wle. in add in ,  artificial lakes created for electrical v r  
generation. domestic water suppty and Irrigation ham added to the potential Bsheries 
production in Nigeria. 

Fishing engages a signilicant proportion of the labour force in Nigeria. especially In tbe 
coastal and rkrmlns areas, It Is repotted that smalkcale (artisan@ marine and 
freshwater fishlng contributes over 90% of the 800,000 tonnes of local tish production 
(NEST, 1992). 

There has been a decllne in fish catch In the cwntry's water bodies over the years (from 
756,728 tonnes in 1969 fo 483,000 tons in 1988). This is attributable to: 

The escalating costs of outboard engines and spare parts; 
the reductlonlremoval of subsidy on these Items by the government; 

m the pollution of inland takes and rivers as a result of oil exploration activities In the 
Niger delta areas; and 

1 over flshlng as a result of increasing flshenen per unit area. 
Variable water levels can also affect fish resources, both natural stocks and from fish 
farming. Uimate fluctuation, such as the I& onset of the rainy season (1.0. June instead 
of March) can Ieaato delayed fkh breeding. As mentioned in the earlier section in this 
report on Water Resources, according to Ojo (20081, Nigeris's coastal ecosystem and the 
3.68 milllon people which lkre in these areas, are at risk from a predicted I .O m rise In sea 
level. Also coastal erosion, which is already occurring along !he shores of Cross River, 
Akwa lbom and Ondo States has Implications for the associated mash1 
mangrwrelmp veg8:tation and m r c e s .  

In addition. more severe water level fluctuations have been obsemd, including seasonal 
flooding and drying up of water ways (e.g. Lake Chad has been reduced to less than 
50% of its former size), There has h e n  a significant 30.1 1 metre draw down of water 
lwels in Kainji Lake, resulting in a smaller volume of water for fish production as well as 
for the generation of hydro-electric power. These changes in the available water 
resources, which may be [Inked in part to climate. change, have resulted in i i n g  fish 
prices in Nigerla despite the support glven to fish farming by public and private agencies. 

Efforts have been made to introduce rural technolqies that manage water resources 
using concrete tanks for fish culture such as the Lagos State experience In Homestead 
Pond and Cage culture (Ojeniyi ef a/., 2001 : Adekoya eta]., 2004: Olukunle, 2004). The = 

supplementing of unreilable raln and surface water can be accomplished by sinking deep 
wells or boreholm, and more rm& through the use of ralrrwater harvesting techniques 
that mcollect water'during the wet season for use during the dry season (Olukunle, m)). 
The problem of spollage of harvested fresh flsh has been addressed through the 
introduction of irnprowd processing units such as smoking kilns and modified drum and 
mura kilns that do not depend on scarce and expensive sources of wood, kerosene, and 
coal, relying instead,on electricity, gas and solar power in fishing communities around 
Kainji W, Lake Chad and In Sokoto State. Thew processing units were supplied by 
the Federal Fisheries Department to the Catfish Farmers ksoclation of Nigeria (CAFAN, 
2W9) at a cost of N10,OMl per unl. These Improved Wlns reduce infestation by 
destructive pests Ilke the D e s m t e s  beetle larvae, reduces Ute microbial load and 
improves physicochernical and organolepblc (i.e. taste, sight, smell, touch) characferistics 
of the dried fish products. 



Generd oWerWm on the wlnerability of frsshw8ter fisheries and -re fishBFhirfo 
dm& dwnge hazards and Impacts irsctude: 

Rsherf~k irsctuding men, wmm, pub and chiten are werally poor, their 
subdstenw l i d h o d s  rely difectly wr the quantity and qualily of water remum 
W yet the$ we. not mga@ in d e c i i  mar@ for naturd m w c e  mwmgment 
mr do they hewe ready m x s s  to altemlim :IMihood9; 
Uirnete ehange ~mards are wlting'itfg-r water level ~llrctuatims fram msm 
to season; M i n g  to Mading in the we€ season and 1-g 01 the wafer level or 
even drying up In the dry season; 
AdapMh options can Iraclude integrated fadma Pocdptalnl farming for growing 
rim and v&ws vegeEahle as welt as b h  wwle as has been shown in Kebbi 
state ( F I ~ N ,  2007); 
FistmWh can migrab to -plains and basins h f c h  provide patentid suitabla 
places for aquacuhre and integrat& fish farming during the dry season and t~ 
mined thrpugh the UntfiW Extension System (WE8 to manage and control the 
'small amount of water'which is awltable (FISON, 2007); 
!=isherfolk can engage In altematlve Ilwihmd opllwls, far example h Oya State 
they hav8 k a m e  farmers of -crops, making mwnds fer yams for the foltwving year 
and In the ChW bdln they djg fw patash whlch they market economically; end 
Recugnitton that In some areas owdishing Is W n g  to low fish Wings which in 
l q - 4 ~ ~ b m a m d ~ m d w 3 d i a f t s h ~ ~ ~ .  

Clknate Change eBmameim ' 
Impacts, Fluctadng -'WS throw and m n g  demgr breeding sim af f~sh 

species, exposes the prQduc!s (fry, fingerling) rduc'q and probably eliminattng 
Vulnerabilities recruitment of M popdans e.g. in Eleiysla and wjn resewoirs there has been 
and Adaptation WWm in fish Wd by L h e h l k .  In addW, fluctwng Weter 1 4 s  affed liierfdb' 

Options livetlh~od, because there is ~ f l s ~ a n d i n g s  for fishermen and for fisher women who 
prtrcess them. Further, the ftmhtlng water lev& affect the mnwny of the fisherfolk, 
kg. In R h r  Nma h K W  a t e  and Kainli take the fish landings have been declining. 

The flWuating water leas lead to l'ess water for agricultural nsewirs. Roodlng leads 
to the wasiiing a w y  d dikes of ponds mmiated M h  aquacutme. a problem that is 
p r & W a r f y  acute In the 8-t of Mgerla. Also, unpredictable Rooding periods bad to 
unpredbble water lev& fM crop and fish production e.g. Warm r icdbh prwuction in 
s a v a m a n d w e c a 2 0 n # *  
Rsh pwdcgy is adapted to certain temperature ranges, !herefore increasing Wer 
temperatures dl1 affeot fl sh by &ring physidqicd functions such as thermal tolersnce, 
growth mehboltsm, food cansumption. reproductive success and ability to mlntaiain 
internal homeosbsis in the face of a varlable M m a l  ewronment (Fly, 1971 1 leading to a 
reduc#on of %ttmthernal~newow thermal ranger3 fish species and an increase in 
"eurytfierrnal" (wide tolerance mge) species. Additionally, in~reases in watm t e m t u e  
wilt also decrease water quality by e n M n g  eutraphic wnditlons and stimulating 
e @ d w  growth d aquatie rnwophytcs K m b d a  e? d. {2W2) found a 2-PC 
temperature increme caused a a to to inwmm in shmt biomass of the aquatic 
mawDphyte, W B ~  mnademb. +s mmcphytes take up the phosphus in the 
sedment, lhe amount 'of phosphorus imWiate3y available for o t k  primary producers 
decllne. aubqumfy, macrophytss d i  and d&mpme releasing nutrients such as 
dtmgm and phmpbus into W water column (Cooper, 1996 Kanhla et d*, 2OW. 
Thii in turn leads to depressed levels of dlssohd oxygen which can cause fish kills 
[Happer, 1991). Floating of r& of emergent, ftoating or s&s~if&c% also result In 
decmssd wind mixing and Increased periods of stratification. conditions that may b 
unfavourable to fr3sh welcome, 1979) 

VegeWon cover that favours fish production In wt4ands may be reduced because of 
reduaed gtWn- levels. l o w e d  water M s  lead to an reduction d flsh 
habitat and fish murces  and an herease in fslwfolk pw unit of available Ashing m a  
fudw depdedng resources and berlng fish catch. 



Climate Change Vulnerabilities and Adaptation Options 
Presently, fishertolk are deeply affected by climate change hazards that resutt in 
fluctuation of water levelsof natural and artificial water resources. The primary areas of 
vulnerability include: 

The populafion of fisherfolk per unit area of water surface is generally too high and 
this increases due to dimate change impacts; 
Poverty and low economic power puts fisherfolk at a disadvantage. and favours 
wealthy intermediate fish buyers who finance the purchase of fishing gears and buy 
fish landings cheaply to then sell fish at exorbitant prices to consumers M o  can 
afford them. Thus fresh fish, as a source of protain, is too expemive for the 
average Nigerian and a only small Income is returned to fisherfolk; 
Government subsidies for the purchase of fishing gears has been discontinued; 
Fisherfolk's financial contributions to Ash cooperatives are declining, as such the 
ability of fish cooperatives to assist them in buying fishing gears is also declining: 
The government undertakes fish restocking in some reservoirs (e.g. Asejire 
reservoir) but the control of fishing is not effective; and 
Some licensing of fisherfolk was undertaken in Oyo State, however they evaded 
taking a license and without adequate control the catch per unit effort dwindled as 
the number of lisherfolk mr unit area was high, hence poverty became magnified. 

Adaptation options that could address Some of these vulnerabilities include: 

The government should prwide dimate change awareness raising and training in 
sustainable fishing techniques to fisherfolk through exlenson officers at the location 
of fishing aativities (i.e. by the reservoir side); 

The government should reinstate programmes that provide partial subsidies in 
combination with closed fishing seasons to allow fish stocks to fecover and tbis 
program should be ngoaously monitored and enfwced; and 
Government. private organizations a d  NGOs shoukl support fisherfolk to become 
involvd in fish-farming using cages, pen culture and the 'adkaja" local method of 
fish culture pn lakes: reservoir and deep reservoirs so that when water level goes 
down at the edges, the cages and adkaja can be moved to deeper water areas, 

Assessment of Developing countries are particularly wlnerable to the impacts of climate change 
bcause their economics are generally more dependent on natural resources that are 
directly affected by climate such as agriculture. forestry, fisheties and Siveshk. Fish 
production remains the main source of tdihood for riverside and coastal rural 
communities where a significant proportion engages in artisan fisheries. Nigeria, along 
with all countries of sub-Sahara Atn'ca, are considered highly vulnerable to the impact of 
climate change according to the fourth assessment reports of the Intergovernmental 
Panel on Climate Change [IPCC) for the following reasons: 
M Water reswrces are under serious threat which in turn will affm fish resources and 

energy supply, particularly the Kainji and Shiroro reServoirs; 

Changes inpinfall timing, drought and intensity will seriously impact two thirds of 
the Nigerian population who depend primarily an rain led agriculture and fishing 
act~vities for their food andlor livelihoods; 

II Nigeria's existing high population of 140 rnllllon people with one of the fastest 
growth rates In the world. depend cn fish as an important local source of protein, 
Capture fisheries is stilt by far the largest source of fish in Nigeiia. Statistics from the 
Federal Department of fisheries shows that wer 86% of fish production is from 
capture fisheries, with the other 14% from aquaculture. Most of the caplure fisheries 
is dom by artisanal fishermen who live along the coastline of Nigerian fishing within 
continentat shelf areas and along the banks of major rivers in the country; 
People invoIved in afdsanal fisheries are generally involved in small scale fishing 
operations holdings with some people involved in as fishermen. some as 6sh 
prmessors and fish sellers and others as part of the allied industry of gear and boat 
making and mending: 

Climate change will a k t  the Ilvelihoods of those involved in various aspects of 
small scale fishing operations; and 





Review of  ole of Government at ~ederel, state anb&evets 
Existing The fisheries sub-sector Is governed by .a dimtorate at both the Federal and State tevets 

Governance, headed by the Mhkter of Agriculture and Cwnrnlssioner respectively. At the Locat 
Gwemmenf Agency level, Rshedes we addmssed under Agriculture. 

Policies and ~t the federal level, there are field officers who supnrise federal programmes on data 
Programmes collection ass~&tec~ m ~ m k ,  rivers; ctqua~ulgrre and c m p ~ a t i ~ ~ .  Fishrles , 

policy addresses factws such as: 

r Recycling of nutrients from aquacultural recircutation systems 
r Prevention of soil erosion; and 

Inkgrated aquawlture of boded rice and fish production, poultry and fish 
production etc. 

Cuventiy at the state level, tfie Departments of Rslaerles are not educating fisherfolk on 
dlmate change, though when the Oeparbnent of Fisheries was contacted In the coursa of 
the preparation of this rpport, they expressed a willingness to prwfda climate change 
Information to them if they are prodded relevant training. lnstitutlons such as the 
Unhrersity of lbadan do encourage academic seminars and lectures to create ctimate 
change aw&reness. 

Role of other Stakeholders such as NGOS and Private Sector 
W d d ~ o p s ,  such as those organized by the BNRCC project, can be organized to collect 
infamation and to Wng awareness to government regdng ellw change including 
informatton from lnternablonal sources. Private wmpsmles such as Ajanla F a m ,  Zartech 
and Durante are I n v h d  in the production of fish and can demonstrate how th6y have 
Introdmd water redwhation systems that soonomize water use while aka prducing a 
large q u w  of fish in a small space. 

Role of Community lnttlatlves 
The f ~ ~ b r f d k ,  fish proe-* andjsh marketers w n s W  the most direct stakeholder 
In the fishedes sector and community-based initiatives related to cf[rnab chmga 
adaptation need to be encouraged. 

People engaged in the fisheries &r need to be taught sclentffic and technical 
innwations that will assist them in adaptly to dimate change hazards. Community- 
based xbphtion options could indude: 

Integrating and w i n g  local ImuwWge oi adaptation techniques that can be 
Integrated Inb development Inittafives to help communities adapt to dlmate change 
hazards; 
Assisting local cornmunbs wtth the purchase of fishing gears because of thdr 
vulnerability. They could be given 'soft loans' and supported witfi subsidles; 

m Local mmuniths should be asslsted to o r v i m  themselves into groups or 
coopeFetives to W r  develop adaptation strategies for climaie change; and 
Ashing mmunitles c d d  be made more aware d and assist in the development 
of early warning rn-s to protect themseRgs from natural hazaKls (NEST, 
20031. 

Recommended R"""""ded polldes. programmes for adaptailon we pmenM In TaWe 11. An 

Climate Change 
waluatron of these fs presented In T d e  1 2  

- 
Adaptation 
Actions 



Tabb I t  Policies, programmes and adaptation oQtians addressed and implementing ageney: 
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