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EXECUTI VE SUMMARY

The NWesdita Chad Catchment, spanning 4.4 milli
Nigeria, is a vital hydrol ogical area -within
arid conditions, heavy reliance onrapitdl ysur

growing popul ation projected to reach 11 mi
sour ce, experiences seasonal fluctuati ons,

necessitating the use of bor eiheortesf oarndr irseisreg

The climatic condi ti oarsi do,f wihteli8&d&amenhfreeelmtu aadl0
concentrated from June to September, and tem
Rivet he d4edeAbaeawl Dam are primary water sourc

ovextraction of groundwater exacerbate short

wastewater management, and overuse hadasonl,ed t
posing significant public health risks.
Not abl-Ecememioc and infrastructur al Chall enge

9 High to very high poverty rates (above 50

food insecurity, and economic downturns.

T Outdated infrastructure, reliance on borel
management contribute to disease outbreaks

9 The Boko Haram insurgency has disrupted i
millions, |l eading to deteriorating |iving
9 Dominat efdedwyf amminng of millet, sorghum, ma
by soil degradation, deforestation, and cl
A shared vision among stakehol ders i ncl udi
communities is critical for addressing thes:¢
i nclude:

9 Expanding water storage through additional

T Strengthening water governance to I mprove
T Ilnvesting in climate resilience, -rienscilsutdainntg
crops.
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T Enhancing sanitation infrastructure, parti

waterborne di seases.

9 Developing alternative |livelihoods to redu

promote economic diversification.

The Ngada West Chad Catchment fexmer mB C g niafn
infrastructur al chall enges, yet presents op
strategic water resource manageqhentvpephi mpeseve
initiatives. Addressing water security, cl i
essential i n ensuwrrimmg utshteairneagiidn'tsy laommdg ec ol «

This strategy organizes a variety of acti vi
resilience,edomsdmird nje \seolcd pment , and safegua
t he Neasd€h asit r at egi ¢ cat c eceomtomi or antds eswocTt

advancement. The objective odfmatkkeirs watdepshaed
at l ocal , basi n, state, and national |l evel s
isues, risks, and oppWestwuniCatebdmevnt hi ast wel

investments for enhancing watershed manageme
approach used to formulate this pilmnt hwa | dr ead
covered by the ACReSAL Project in northern N
at the watershed | evel can further aid in th

country.

Tabl ebEE®WOows Past and Ongoing Initiatives
Partners in Ngada West Chad Catchment

Pagxevili
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MEGON SERVIGES LT ()
Tabl& BPxst and Ongoing I nitiatives INgaGav e Bsmen
Chad Catchment
S/ Nj LOCATI O PAST I NI TI ATI VE|ONGOI NG | NI T
ProjBartno State Water
AgenBgrno St at e Weéotrd rd
1 MaidugUFocu:Water Supply al nn
I nstitutional Capaci
Studi es
Proj8otno Rur al Wat e
Scheme
AgenBgrno State& Gover
2 Borno |Borno Rural Wat.er Sup
Foclbeep Water Well Dr
Acceasgd nfrastructure
Sustainabl e Water Man
Projp8otno Rur al Wat e
SchebDemeep Water .Well D
AgenBgrno State Water
3 Borno & WoB&mk
Focuwsr:ban Water Supah
Il nstitutional Streng
Sustai.nability
Project Agr oc
Resiliencar.i
Proje&obomadugu Yobe BajLandscapes (
AgendNiygerian governmelAgenicyeder al
partners government s,
4 KomaduguFocuAe.d:dressing water Focus Enhanc-i
including conflict rgclimatic
i mproving water flow]|limproving w
agricul tural producti|{management,
and sustain
practices
Proj Hati onal Fadama [
Wit hin t/(NEDP)
5 cat c hme
Agenkgder al Ministry
Security with World B
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MECON SERVICES LTD (MSL)
Focus:Commu+iriyen a
devel opment , irrigati
rur al l iveli hoods t h
water management .
Proje&S&trategic Action
Devel opment i-HobbaeB&Ks
Agency African Wat er -
JamaKamadYghe Basin
Nigeria Integrated Wa
Damaturu . .
6 State) Commi ssion
Focusl ntegrated water
reoperation of Tiga
ur ban water supply
management, aquacul tu
and ecosystem restora
Proj élad eljainma
KomadYghe
Trust Fund (
Agencies Nig
Yobe,
government
kano and _ )
7 i nternati ona
states
Focius Pr o
i ntegrated
management
Ko madYghie E
i ncl udi rJga ntha
Chad
Devel opm )
) Projecltnt egr
Aut horit ]
) Basin Dey
Jigawa,
Progr ams
Bor no, )
Agenci && MA,
Pl at eau, ]
o R and internat
8 Had gjainaa 6 ]
. FocusReducin
Ri ver )
ri sks from
Devel opm
_ droughts thr
Aut horit )
) early warnin
Jigawa, )
di saster pre
Bor no,
Pl at eau,
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MEGON SERVIES LT ()
Projedtorehol e Drillinr
Wat er Access
Gwange 1AgencyBorno State Gov
Mai dugyRur al Wat er Supply
9 c%i%%??o ( RUWASSA)
Borno S FocusProviding safe a
t hrough new borehol
communities and | DPs,
project.
ProjRwri: Gari Water T
Yadi / Damaturu Fl ood a
BUY”aidiGaréAgenYi(ybe State Govern
10| pamaturuFocwsoviding safe dri
State|f|lood and erosion i mp
t hrough irrigation,
monitoring with a new
ProjG@adghua Water Supp
AgenkEgder al Ministry
Gashua, FocuBxpansi on of wat
11 aLnadmiSdaoboinstallation of bor e
Staté rehabilitation of wat
tanks, and i mproving
health concerns such
in the region.
ProjeRur al
Supply and -S
Progr ammes
Agency: Afri
Devel opment
i n partners
Government o
Yobe FocUdscr ease
saf e drinki
sanitation g
areas, g
institutiona

effective w
management ,

and

ng

hygiene

monitor.i
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Enhance [
through i nt
use for cat t

gardening

Proj®mdal:l Water Schem
AgenéEgeder al Ministry
Chad Basin River Basi
Potiskum( RBDA)

State Foc®spopviding i mproved
s maslclal e water suppl
enhancing safe drink
Poti skum.
Despite the aforementioned initiatives, t her

interventions within the catchment did not e
cohesive manner. Numer ous projegatad eadp popreod
tackle the interconnected i ssues tehcaotn oamiics e
devel opment challenges. As a result, the cat

soci al probl ems, some holfi ghtiecch baerleow ot ewor t h

KeBi ophysi cadc amamiSocClmal | enges

Assessment of t beccibdcoopimy €i adhla N edg sCch a d
Catchment indicates that the catchment is co
and socioeconomic challenges outlined bel ow:

1. Bi ophysi cal Chall enges

a.Climate Variability and Change

T Erratic rainfal/l patterns | eading to unpre
T Increased frequency of extreme weather eve
9 Temperature rise exacerbating evapotranspi

b.Land Degradati on
T Soi l erosion reducing agricultur al product

9 Deforestat iroenl idaunec e¢ oo novweorod f or f uel and coc
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M Desertification advanosergpdaettoesnsustain

c.Water Resource Constraints

9 Declining groundwaxeratevehsaddel 6w o®ehar
T Surface water scarcity affecting irrigatio
T Water quality degradation from pollution a

d.Biodiversity Loss

T Habitat destruction reducing wildlife popu

9 Overfishing and poaching |l eading to specie

T Loss of indigenous plant species due to ag
Socioeconomic Challenges

a.Popul ation Pressures
9 Rapid popul ation growth increasing demand
T Uncontrolled urban expansion causing encro

9 High dependency ratios placing stress on |

b.Economic Activities and Livelihood Pressur
T Agriculture under stress due to | and degra
T Overel i ancfeedonf araminng making communities vu
9 Limited alternative |ivelihood options inc
c.Governance and Institutional Chall enges

T Weak enf orcement of environment al regul e

mi smanagement .

T Limitedorcdesscooperation affecting transbo

f Il nsufficient financi al and technical resou
d.Soci al and Cul tur al Pressures
T Conflicts over |l and and water use bet ween
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MECON SERVICES LTD {l
T Migration and di splacement driven by envir

T Traditional |l and tenure systems someti mes

practices.

Fi gurmel BS tshheowsngoi ng i nterventions in the c
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El ements of the Catchment Management F

The comprehensive rNgdWasgthaev Sitompe @ ghicntClae ch
addressing water security, environmental sus

through the | enses of the strategic vision a

Strategic Vision

The stratefgi thei Sabobmertst bhnsh sa su
commu-ai t yen catchment management Ssyst e

with socioeconomic progress.
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Strategic Objectives

The outlined

establ i sh a comprehensi ve

conservati on,

Strengthenin

safral@@gWes to bG &éetcd h Mraemsa g e me n t P

and

g

Wat er

equitabl e water

enforce wate

r

I .Expanding Water

reservoirs,

sdhieostomd migec cdobe¢lecp memrts

us e,

enhance institutional

| awsi aadeppambbher phbpsc(PPPs

I nfrastruocteowaeastandctSuahdi

dams, and

efficiency and

i i Enhancing Envi

afforestatio

and sust auisnea bdrea cltaincde s

climate adaptation

n,

borehol es

promot e

i ntroduce water pricing, <co

ronment al

approach t o bal :

Go vtea ndaenvcesl ocapn di nMaengargaetm

Consertwatiimml eamed |

reforestation, and wetl and

vV.Ensuring Groundwater

to pr eveexnttr acdron and

buffer zones

and

Promoting Sustainabl e

smart agriculture and

as ecotouri sm,

for sustaina

i .Strengthenin

community water

gendguitabl e
with Chad fo

This strategic

bl
g

governance

r

Vv

e

Community

fisheri

i ncome

user

shar ed

sion and

s ol

resour ce

and devel opbeaesaaed vy

uti ons.

contaminat

resilient

es, and mi

promote artifici

on, moni t

al rechar

Agri culttoursas ppred tEacdn

farming te

W

Protectioommahe m8uost ao

crofinance

generati on.

ass-makangomecaadi $ ms

Parti citprate ©tna bad n

and [|-becarddeerrs hciopo pterraa

We Lthaacht chment' s natur al resources
whil e preserving ecol ogical
Ssubsequent strategic interventions

management .

objectives establi

support

i ntegrity. They

or el emen
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Catchment Policies

The NWadtthad Strategic Catchment Policies pro

resource management, environment al conserva
devel opment . These policies aim to enhance
Ssuasitnability, and promote equitable access t.

Treati es

A Vienna Convention on the Law of Treaties ol

ratified and inforce (pacta sunt servanda),

AL UN WatercoursesaCbgaenonah osenoh shared w

surface water and connected groundwater,

A UNECE Water Convention on rel evance t o b

application to all/l uses of the shared waterc
A Niger Basin Water Charter as principal tre
|l nternational Policies That Affect Water Res

1971 Stockhol m Declaration on Human Environn
1992 Dublin principles on water and sustaina
1992 Rio Declaration on Environment and Deve
2008 ECOWAS Water Resources Policy

Draft Articles on the Law of Transboundary A
Nati onal Laws and Policies

1999 Constitution of Feder al Republic of Nig

1993 National Water Resources Act
2016 National Water Resources Policy
2016 National Policy on Environment

Nati onal Climate Chan2g0e30Pol i cy for Nigeria (
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Component s

nedSustlai nabl e Preservati on, Over:sight,

rated Wat er Resource Management (1 WRN

economic devel opment, and fair water d
ge, promoting rainwater harvesPubQicand
te collaboration can boost i nvest ment

cial Iimitations and regul at owayt eern fscerccue
nen€Com@servation and Rehabilitation of E
Manadamemgtuar di ng ecosystems i s essent
ctivity, emphasi zing afforestation t o
ption. Sustainable agriculture practice
ho dansde cfua i tydr i Cemmeoinsegr vati on, support
efforts. Chuaslel emagrefsl it csh regnucieaeanidnt e

boration for effective management .

nent 3: Enhanced Livelihood -Beivieggs i fi ce
tion of smuegialiinamt el i céliimmaeds ai ms to
ci nggmecrlti meagrei cul ture and sustainabl e fi
ecotourism and artisamadal vecaftfitsesnalal onagi

ci al i sulfisicoenayd eebpecially for youth
as | imited accespftasttiwmainecri el defeisoiutr £
ted policy support and partnerships for

ndAmtapd4:i ng to climate change, managing d
s tBnuhcatnucrienng cl i mate resilience and di sa:

ms-hasneadt us @l ut i @uaptiavwed ichi maseructure.

oping earl vy warning systems, promotin
ructur e. I ntegrating climate adaptatio
ing funding and resources. Addressing

res scalable finathernmgr eaqnidl icendeboratio

nenBnh&ncing l nstitutional Capacity al
i Eathiammi ng i nstitutional capacity and ¢
rce management and environment al sust a
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needed to oversee policies and foster trans|
states. Empowering | ocal gover pbaunicledisntgr upcrtougrr
wi || | mpr-ona&i dgciasidomesource allocaniebdbhi chec
and pr omesttiankge hnoullddeir engagement are crucial f
Component 6: Mainstreaming Gender Equality a

Governhntegrating gender equity and soci al
resource management enhances-maoimeq' angar s
governance. Thisenseguveepohbeades, targeted

deverment programs for mabugihédl mgedogrwamen &

communities fosters resilience bBhdrabsbarniaé
weak institutional enforcement must be addre
Component 7: Advancing Researc-Bharlimmgovaor
Sustai nSalrielnigttyneni ng research institutions i
conservatdenmanaqnament, and climate adaptat.i
fostering technol ogi cal a d vsahnacreimmegn t ® | a tefsotran

encour agisegt arudlt i c ol I|-parbiovraattei o p ar tPnuebrlsihci p s é

research grants wi || enhance resoussengnobi
chall enges |ike |imited funding and data inf
Component 8 : Establishing a Comprehensive M

Syst @me devel opment of standardi zed framew

management , environment al conservation, and
r etailme data collection to monitor indicator:
pri ority. This ensures effective policy i mpl
adaptive management. Additionally)] ehgesr &giki
inconsi stent data collection will enhance th

Tableh&®8s a Summary of ComnNgR-8asCh dadntdc Ame m tv i
Pl an.
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Tabl 2 BIImmary of Component-8/e &£thada dA cCtait wihtmieag

&fl atnhe Ngada
N Component Activities Key I ndica Responsibil i
-l mpl ement I ntegra
Management (I WRM| -l ncrease 1in _
_ _ -National Wat
Sustainabl e P -Expand water stor capacity
_ _ ) ) _ -Local Gover
Oversight, and (reservoirs, irrigg-% reduction

o -Private Sec
Resour ces: -Enf orceswaéetkficie

-Adopt i one foffi

. . ) -Devel opment
(pricing, reuse, practi ceg

-Strengthen governa

-l mpl ement afforest

progr ams -% increase |

-Environment a
wetl ands a -Number of _
-Agricul tur al

Conservation an-Restore

of Essenti al B -Promote sustainahb

wetl ands
Sustainabl e Lar |

_ _ -Conservatio
Il vestock pr acf % reduct.i

of
. . -Local Commu
-Devel opsd amldanni n degradat i
prevent degr ad
_ -% increase -Mi ni stries o
Enhanced Liwv _ _ _ _
_ ) ) -Promot esmarmaaegr i l i veli hoo Trade
Diversificat _ _ _ _
) i sustainabl e fi|-Number of sm -Financi al I
Soci oeconBeani g

supported -Community Co
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-Devel op al t eggremeaetria -Househol d -Devel opment
activities (ecotou I mpr oveme

i ndustries)
-Provide microfina
support
-l mpl ement wvocati orn
| mpl ement vocation
-Establish early wa . .
-Functional!i .
hazards . -Met eorol ogi c
_ warning sy _
Adapting to cl -Devel opbansaetdu rseo| u't ) -Di saster Ma
_ ) _ -% reducti en _ _
managing di sas infrastructur e, Aut hori ti
. . o . o : related da .
building resili-Build -rcdsimaitent i nif | -I'nternational
) ) . -l ncreasereasi
barri er ssl nitrergirgaatte . -Local Gover
) ) I nfrastr u(
adaptation i nt (
-Establish a centr g )
_ -Establ i shn .
for water and envi . . -National an
_ coordinatNwmb
Enhancing I ns-Strengthen transbo _ Government
_ of regional _ )
Capacity and M Chad -River Basin
. _ agreement
Project Coor -Build | ocal gove ) -Research 1In
) -l ncrease 1 n ]
-Enhance ksrhoawli endgg el o _ -l nternati on
_ _ _ capalcuitlydi ng
i nstitutions

Pagxexi|x



Mecon Geol ogy and Engineering Ser Ltd
-Promote womenos pé
and environment a
_ ) -% i ncrease ) ) )
-l mpl e me nste ngseintdiew e _ -Mi ni stries of
_ _ _ | eader ship
Mai nstreaming Q@ agriculture, water Wel f ar e
_ -Number odemse R
and Soci al Il nc management ) ) ) -Womenos Or ga
_ _ policies im
Resource Gove -Support marginal. ) -Local Gover
_ _ -l ncl usion of _
i nclusive prog _ _ -l nternation
_ . o groups i-maldie
-Provide-boapdcngyf o
youth
-Strengthen researc
l nnovative conser -Number of re -Uni versities
_ -Promote smart wa conducted I nstituti
Advancing Re . . _ .
_ (irrigation sensof -Adoption ra -Government
l nnovation, -an ) ) )
_ -Est abl i s hs hkaroiwld ge dpy water techi -Private Se
Sharing for S ) _ _ _
stakehol ders|-Participati-o -l nternati on:
-Foster coll aborat sharing in Net wor ks
institutions and
_ ) -l mpl ement standar -Functional!i )
Establishing a _ _ -National St a
_ ] framewor ks moni toring )
Moni toring, Ev o _ -Environment a
) -Est abl-tiisthe rekatta col-% i mpr ovemen )
Reporting Sy Agenci es

and ecosystem

accuracy
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-Devel op performan-Stakehol der -Devel opment -Q
resilience, bi odi v¢ moni torin Local Co mmu

progCesigiuct regul

engagement for t
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40% increase in forest cover and 50%
wetland restoration across degraded
areas

50% of farming households adopt
climate-smart or alternative livelihoods

80% of high-risk communities covered by
early warning and disaster management
systems

All key institutions fully operational with
70% staff trained in IWRM and catchment
planning

At least 10 operational research
partnerships and 3 smart water
innovations adopted

Fully integrated monitoring system with
public access dashboards

= 30% of water/land governance

‘0 positions held by women and

marginalized groups

[ catchment
[ state

— River

| Lower Catchment
| Middle Catchment
| Upper Catchment

Fi gur3e HEgdca

(Source:

MS L,

Chad
2024)
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and

ntervent.

Secti gLGAT/ow|/l denti fieProposed | nfAppropriatResponsi HExpecte
Chall enge For SugAgency Out come
Moni tori ng
Eval uati or
Upper |[AskirgGully er{ConstructioDromased Borno Reduced
Catchn farmland |dams and remapping, [Ministry|erosion
hilly slo Environmgi mprove
GI'S sl ope
P ACReSAL, (product
I ntervi ewgFMEnNv,
tracking ( NI WRMC)
Chi bokEnvironmelAssi sted Remot e UNDP, FIRestor e
degradati|regeneratiolcommunity |NEMA | andsca
di spl acedjcl ean cooki|nurseries |ACReSAL. |i mprove
populatio BiodiversiFMEMMmimfenergy
|l oss . :
ConservatiTourism
DamboigConfrlalcat (Rur al road |Road CoNEDC, FEI mprove
infrastruand stabililsurveys, Borno mobil it
damage a analysis Ministry |[regiona
access ro recover
Guj ba|Seasonal Sl ope st|{NDVI sdYobe StatSafer
i n ujt hrough teli magery, of Wgsettl em
settl emenigeogrid ipl anning (Geol ogicgreduced
Construct AgenkcMEnNnv|ri sk
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FIl ash fl oland i mprov|Terracing,(NI WRMC)
system-rurskhgggirkoldamcmHSA’
TACRe SAL,
Fi ka Lack of cconstructioHydrogeol (RUWASSA, |Rel i abl
i n upland/reservoirs |mapping, UNI CEF FM\water a
. : tech NI HSA,
Gr aviietdy pi p ACRe SAL .
systems fro
( NI WRMC
PotiskYouth Agrrfpa ocessirnneExtensi onSMEDAN, Yout h
unempl oymv alcuheabians ed |[pl atf or ms |FMAS empl oym
pressure |[training cooperat. and r €
resources rural d
NangentPoor rur {Constructi e GI S road |Yobe Statlncreas
connectiviweat her ruplanning tof Tr amar ket
degraded |roads FERMA FMW and ec
NI WRMC activit
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I ntervent |

Mi ddl ¢LGAT/lown|SpecGhalcl el]Proposed|AppropriatResponsi |Expected
catchit |l ntervenifor Su{Agenci es|Out come
Moni tori ng
Eval uati of
Tar muwgWat er sca Hydrogeol (RUWASSA, |[Sustai nalkl
Gei dam,|jovextracti-Aquifer |mapping, UNI CEF, suppl vy,
Borsarijgroundwat gponds groundwat NI HSA, aquifers,
-Communit ACReSAL, |access
budget i n¢ F MWR
awar enes{ N1 WRMC.
Mi ni stry
Resource
MagumerDesertificg- Sand Wi nd er os|FMEnv, UReduced
Borsarijencroachmgstabilizisatellite|Borno protectecd
wind erosijvetiver buffer stnForestrylareas,
- Tree p Departme|microcl inrn
campai gn:
shelter b
Fune, EPoor -hpos§g-Col d stqgValue cha|FMAF,S Reduced
managementher metic|tool s, oga(SMEDAN, -|increased
mar ket agdstorage pl anning pgVvVCDP, Yolincome,
far mer s - Rur al I mar ket | i
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and val U
support
DamaturUr ban - Solid GI'S urban|{Ministry|Cl eaner
Konduggmi smanagenmanagemejimaps, wagEnvironmcenters,
sanitationrecyclin¢gtracking tNEDC, UNpublic he
(conddacdr|- WA S H UNHabi t at
i nfrastr |
public al
Kaga, Land degr g- ConserlRemote se|FMFS BgRejuvenat
Magumerto poor agricuhktitfertility |ADP, enhanced
practices |[cover bi odiver siFMEnNnv bi odiver g
bi odi versil- Commu- ie sustainakl
bi odiver
conservart
KonduggPosonflict- CadhmworConflict NEDC, NSt abl e
Kaga infrastrugschemes assessmentftMinistry|communi ti
and yfacility|gap mappi tHumanitali mproved
unempl oy meg - Vocat Affairs empl oy menr
training
di spl ace/(
DamaturRapid ur |- Expansi|Urban GI S|Damaturu|lResilient
Tar muwgl eading tdqurban plicli mate VIPl anninglinfrastr
water andbasic I ndi ces FMEnv, Uli mproved
services (water, delivery
- Ur ban g
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Tabl e Lbw®er5CatchmeWestofChaed Slgradpagt calCaClvdolmeemnges and | ntervent|

Lower |LGAT/ow/l denti fieqProposed|Appropri|Responsi bl e AgExpecte
catch Chall engedlnterventTool s fo Out come
Sustaine
Monitor.i
Eval uat.

MobbafFl oodi ng -Constru(Fl ood HJ RBDA, Yobe-Reduce
waterl oggiflood nmaps, tolEmergency AdgeIl oss
farmland basins surveys CBDA - I mpr ¢
rainy seag- R_al-be NI HSA . ACReSALagrlcul

far ming product
( NI WRMC

Gubiojlnsecurity- Resett|lPosbnfl i |NEDC, NEMA, UN- Resel
di spl acemgsupport communi t|State Govt popul at
i nsurgencyreturneegmapping, - | mpr ¢

- Commurassess me safety
policing service
i nfrastr
rehabil it
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Lake (Shrinking|- Restock|Sateddse(LCBC, NI FFRI, HE - Revi
and di|jnative f |l ake mo|ACRe SAL, FMWR ||l i vel ih
fisheries|- Sust a a.qua.tlc N1 WRMC - Ecol o

aqguacul tybiodiver bal ance
Ssystems restore

KukawiDeser't enj- Shel t|{NDVI sgFMEnv, UNDP, - Redu
and | i yYdevel opmgt ool s, Forestry, CB®&pdesert
coll apse - LivellassesGIm@/ACReSAL -Streng

di ver si fi househo
(beekeepi resilie
crafts)

Guzamigl naccessi lj- RoaGlI'S road FERMA, NEDC, |- Enhanr
poor roalrehabilitplanning/Ministry of Womobili it
frequent isecurity|humanita - I mpr ¢

Il ntegratiaccess m humani t
- Mo b i access
humanit ar
services

MonguifOverpopul g- Expansi|WASH UNI CEF, MS F, - Redu
| DP camp|sanitati¢vul nerab|Heal th di sease
sanitationn- Public [mapping, - | mpr ¢

educationearly hygi ene
hygiene ksystems standar

Marte |Dry seaso/-Rehabil iiRemote s/HIRBDA,FFMAAO |-l ncrea
chall engegsmasiclal e [i rrigatd. season

irrigati ( - I mprg
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irrigatiorn- Far mer |[soi l 0 water
infrastrugdqgschool s -|sensor s efficie
efficient
NganzdAni rfhaulman - Desi g|GPS tragNLTP, Ministry- Redu
confl i ct grazing |l i vestoc|lFAO conflic
zones - Vet erirangel an - Heal {
outreach | mapping l i vesto
Ma f a Youth unet(-TVET cenDigital SMEDAN, NDE, U- Empowg
and | ack (q¢youth ({training yout h
opportunitmechanicgyouth - Redu
- Busi |empl oy me economi
i ncubati (dat abase mi grat.
CBO Trac
Jer e Poor dr aij- Ur ban dFIl ood mJere LGA, Bor |- Redu
recurring | master software/Dev. ,BACRedAMW Il ood
fl oods I mpl ementur ban r u/FMEnN,WRMC - Cl ea
- Solid heal t hi
manageme environ
Mai du¢Overburdern- Expansi|Ur ban UNHabi tat, NED|- I mpr ¢
infrastrudqur ban model i ng/lGover nment service
(school s, [infrastryginfrastr - Soc
heal t h) dj- Inclusi|stress a cohesio
i nfl ux pl anning host
di spl acec¢ communi
popul at i (
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Expected Outcomes

The effective executi Ngawastt hhmaahtteegrivce n€ a tom|
Management Pl an -weftim 9uoemaieablidng y by e nh

resilience, expanding economic opporfThei ties
expected outcome of the iIintervention is out.l
1 Sustainable Water Resource Management

T Ecosystem Restoration & Biodiversity Conse
T Climate Resilience & Disaster Risk Reduct:i
T Enhanced Livelihoods & Economic Diversific
T I mproved Cormmumigt y& VBeolcli al Il ncl usi on

1T Strengthened Policy & Regul atory FrameworKk
T I mproved I nstitutional Capacity & Project
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CHAPTERNTIRODUCTI ON
1. Purpose for the Pl an

The Ngada West Chad Strategic Catchment in B

water and | and management, aiming to enhanc
confronts challenges that threafThasetshaltta
i nclude:

Climate Change and Hy cErralad gicc alk aiVafrailabi

evapotranspiration are | eading to unpredic
foll owed by intense floods, increasing wat

i .Fl oodi ng armevkRrreugHtonds in September 2024
and damaged infrastructure from dam fail:
scarcity, threatening agriculture and dome
essenti al

iiDeforestation, Soil Er ddonisairs,t aiamalb| Be slean d
deforestation |l ead to soi |l degradati on
productivity and increasing vulnerability
water insecurity.

v.Water Resource Depleti:Excasdi PeomwabManaagve me

agriculture and wurban wuse are depleting g

inadequate storage worsens seasonal shorta
Pol l ution and:PPoooorr wsaasntietwaattieorn management a
contaminate water sources, i ncreasing heal
due to open defecation and i mproper waste

i .l nfrastruc:tPwroa Deofaidcsi tasnd dr ai nage exacerhb
emergency response. Limited access to cl e:
poverty, making climate adaptation harder.

I SocBEmonomic and GoveCoahtecChahdemngssrgenc
communities, l i miting access to farmland a

resource scarcity and instability.
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1. Rationale for a Strategic Catchmer

A Strategic Catchment Management Plan (SCMP)

management ea mdesdocemapmi ¢ stability, the key 1is
a.EnhaWater Secluntiagrated management wi || r e
extraction, and ensure fair distribution.
wi || boost storage capacity, securing wate
b.MitieGhit mate Chang®CNMMpmeadasures | i ke affore:
and sustainable | and use wirlelsicsdammat caoloipma:
conservation techniques will strengthen ag

c.Promoltoeo df and Drought : Rilsnpr Maedgaemanthage
fl oodpl ai n zoning wild/l reduce flood i mpa
preparedness programs will enhance communi

d.Il mprewater Quality: ahmplSeamentaat iomn of stric
and wastewater treatment facilities wildl
Commuibiased wat er management initiatives
practices.

e.Biodiversity and EcoGormrsdemv aRd sotnor aftfiomt s,
restoration and riparian buffer zones, wil
Protecting forests and promoting reforesta

f.Strengthening Governancel matdi ol i cyaEnfef c

buil ding programs wil|l I mprove governance
| ocal cat chment management commi ttees wil
accountability.

g.Boosti n-§c oShoocmioc D e v el l noppr noevnet d access t o wa
' iveli hoods, agsrciaclued t umeuy s tarnide ss mallnvest mer
education will reduecteerpno vseursttya iannadb ielnihtayn c e

1 . E3xpected Outcomes

By achieving the following outlined outcomes
management, climate resilienreeonemive rotnanleinlt ia
Ngada West Chad Catchment. These include:
These include:
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Me con Ltd
Sustainabl e Water RebotuegeaMadagamagé ment \
bal ance demand, and enhance sustainabilit"
better iTrrigation wil!/l boost availability,
depl eti on.

i .Climate Resdsi Disas¢er: Ri mproeddcdr annage, f
and early warning systems wil/ mitigate f
afforestation, and erosion contr-adapwiilvle c
farming ensures agricultural stability.

i il mproved Institutional Capa6ttycaead Ponjeo
and wastewater treat ment wi | | reduce pol |l
systems will prevent waterborne diseases,
guality.

V.EcosyRtesmorand omi odi ver si:t yRedoonrseesrtvaattiioonn

conservation wil/ restore degraded areas.
enhance biodiversity, while controlled de
destruction.
StrengtfPlhéneg and Regul atSorpyngeamewodi ki es
monitoring wi | | i mprove enf orcement . Co
accountability, whil e capacity building w
effective catchment management skill s.

i .Enhanced Livelihoods and SHicsotnaoimiach | Bei vweartseirf
and irrigation wil/ boost agriculture. | nf
create jobs, while i mproved water access Vv
and
i ndustries.

i il.Lmproved Community wel |:beHnmpgo vaenrdi nsgo ciinad i Vviin
the catchment to thrive, fostering a sense
access to resources and opportunities, br e
vul nerabl e groups end aommunbuiiled . more resi

The different roles outlined in the Ngada

i mproving water securi teyconcomintatset arbeisliiltiye nicre

These

roles i nclude the foll owing:
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1. Bnvironment al Rol es

T Water Resource Protectilompl&mBuost anerashulre s
wat er use exctornatcrtoilono,vearnd promote groundw;

1T Ecosystem and BiodiitveRsst gr eCothsgracded om

afforestation and soi l conservation. Pr o
ecol ogi cal bal ance.

T Cli mate Adaptatilopl| Mmastures osi on contr ol
sustai navd epllammdi ng to mitigate climate ¢
T Pollution Control & Waste Management : Eni
treatment, agricultural runoff, and indus

1 . SSocEmonomi c Rol es

T Water Security & Agricultural Devel opme
promote efficient watreersiusieentanadg riincturlotduurc

T Liveli hood Support & Poverty Reduction:

ecfori endly industries, and water infrastrtr

T Disaster Ri s k Reduction: Establ i sh ear |
mechani sms, and resilient infrastructure

T Health & Sanitation | mprovement: Promot e
facilities, and i mplement hygiene educati
1. @overnance and I nstitutional Rol e s
T Policy | mpl ement ati on & Compl i ance:
environment al regul ations and water ma

T Community Engagement & Stakehol der

communitiesmaknndgetiosieamance owner ship

T I'nstitutional Capacity Building: Tr ai
resource managers on best practices 1in
T I ntGever nment al Coordination: Enhance c
and | ocal agencies to ensure integrate
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1.C’/at chment Policies

For harmonious relationship and engagement o
inseéemate resourcestflodicowidnpgaltimmiddesr,esand | aws
recogamadaedati fied treaties further domestica

Treati es

A
sig
A
app
A
app
A

A
| nt

= =2 =4 4

Nat

= =/ =2 A4 A4 A - -2

The
pol

Vienna Convention on the Law of Treati es
ned, rati(paretdaasdninbterweanda

UN Watercourses @Qawvve@grRtiomalonusenof s h a
|l ication to surface water and connected g

UNECE Water Convention on relevance to bc

|l ication to all/l uses of the shared waterc
Ni ger Basin Water Charter as principal tr
Lake Chad Water Charter as principal trea
ernational Policies That Affect Water Res

Stockhol m Decl arati onl97/nl)Human Environmen
Dublin principles on wat&é®93apd sustainabl
Ri o Declaration on Environmebh®992hd Develo
ECOWAS Water RgODWrBges Policy

Draft Articles on the Law of Transboundar
i onahdLBwki ci es

Constitution of Feld®3%9) Republic of Niger
National Wat grlo9@®e3s)our ces Act

Nati onal Water( 2ROelséo)ur ces Policy

Nati onal Poli d®20dm®)Environment

National Climate Chan2g0e30OPol i cy for Niger.i
National Agricultural Policy (2016)
Nigeria'"s Agricultural Transformation Age

Ni geria'"s National Forest Policy (2006)

Strategic Catchment Management Pl an can

icies in Nigeria by aligning with their s
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he policy objectives of the National
nabl e water resources management and p
Nati onal Environmental ttPolwictyh (t1® 901 o
vati on, protection, and restoration o
(2016), the SCMP can align with the p

ul tur al practices and i mproving food se

> o =

=

egional scale, the SCMP can be integra
r: which aims to promote sustainabl e v

al so integrate with the (E€COWAR) c WED enn
ces Policy objectives, such as promot
ces management . Ther e ar e sector al p
ormati on Agenda (ATA) awywd( 20®6 )N.i glelra aS
ate with these two policies by promot.i
ecurity for the former while promoting

e | atter.

ation Mechani sms

ablish a coordination committee: Set

m relevant government agencies, region
rdination and integration.

duct ©policy gap analysi s: l denti fy gafj
chment Management Plan and existing poc
m.

elop a monitoring and evaluation fran
gress, identify challenges, and make a
ional and regional policies.

age stakehol der s: l nvol ve stakehol der ¢
anizations, and | ocal communities, I n
ure owneirship and buy
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e catchmematcqganmneaties wekh various devel op me
cluding the Multisectoral Crisis Recovery
hancing critical infrastructtuee seBecsburanses.
rth Eastern Devel opment Commi ssi on ( NEDC)
wmap projects, initiatives from the Lake C
vel opment Aut-hamat g, Rt hmer HBdAmg pwiAtuh hiotrg t §r

and the Rural Access -aROMMNGiIi pr oye®Proamaeng &
However, the Strategic Catchment Management
component s of t he catchment as outl ined T
devel opment approach for t he regi on. Thi s
interconnectedness o f t hese component s, t h
strategically planned with regard to the s
devel opment in this integrated fraesis onhe se rix
region, as opposed to conducting interventio
Sever al noteworthy examples of successful S
South Africa's National Water Act, the Mpang
Rwi zi Catchment Management Pl an, aalda tlcohcnaetnetd
Area Management Pl an, the Ngarelan Springs C
Di k Catchment Management Plan are prominent
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CHAPTER E€HARACTERI STI CS OF THE CA

2. Llocati on

2. 1Lokration and Boundary

The Ngada West Chadéei §albeehlnoewn,t ssphaonwini nign 4, 430

Borno and Yobe states, | ile3A beiNyele:od M ta ntdu dlec
03 Nj 31040 E11Nj 45060 E. It borders Lake Chad to
and extends tanadooNCgemenad®or hbhorder, where tr
management is crucial for Lake Chad's sustai

12°0'0"E 13°0'0"E 14°0'0"E
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12°0'0"N

o= River

w State Boundary

03 LGA Boundary
C3 Catchment Boundary
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L
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: ghibok ]
GOMBE
V- DAMAWA @ [

11°00"E 12°00"E 13°00"E 14°00"E

Fi g2 e Ngad@ham s€Cat chment showing the LGA'S

This strategic catchment plan is based on a
from various sources, i nclfuddwnsy g@rndume dirsecs
interviews, secondary I|literature and stakeho
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2. Precipitation, Temperature, Sunshi

2. Precipitation

The Ngatdahment experiences a uni modal rai nf a
from June to September. Annual precipitation
variability across different ar easJudfy tamed c
August, during which the region receives th

rainfal]l i's crucial for replenishing water r

600
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3
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N
o
o

350+

300

250

2000 2005 2010 2015 2020
Year

Fi g2 e Annual PreCatpd h(restoiutac c eo f MiShe 202 4)

2. demperature

Temperatures in the catchment are character
period occurs between March and May, with a
40AC to 42AC. During the cooler montehs, p a

maxi mum temperatures range between 32AC and
can drop to approximately 15AC to 18AC. Thi

rates and water availability in the region.
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Fi g3 e AnAwearlTaegeper at ure of the Catchment (Source:
2. ZudhsDumati on
The catchment enjoys substantial sunshine th

hours annually. During the dry season (Novel

with monthly averages between i9nyt os elals omo urJsu

September) sees reduced sunshine hours, ave
increased c¢cloud cover. This high solar expo
potential solar energy wutilizati on.
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Fi gB4d e Annual average Sunshine Duration chart of
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2. Red aHumiedi t vy

Rel ative humidity in the catchment varies se
are | ow, often ranging between 10% and 25%
evaporation rates. I n the rainyi rsgeafsroom Zh5udmi
75%, which can influence precipitation patte

551

501

345

z

%40-

z

235

T

< 30f

25t

201

2000 2005 2010 2015 2020

Year

Fi gd e Annual Average Relative Humidity of the Ce¢
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2. Topography, Drainage, Geology and

2. Jopography

The Ngada west catchment topography i1s diver
geographical and climatic variations.
T The catchment is predominantly f-lwitngerr
areas, with altitudes ranging from about

to approxi mately 500 meters near the nort

T While in Yobe state, the elevation range
meters in the south, where thé&itgamnmrai2n 6b e
T The |l andscape slopes gently towards the
towards the Yobe River (Magaji et al , 20

1 "4?’0'E 12“3‘0'0'5 13“2:)'0"E 14°1 9'0'5

12°30'0"N
1
T
12°30'0"N

'YOBE ST/

11°40'0°'N
1

end

~"—~— Stream

C3Q state Boundary

m Catchment Boundary
N\ International Boundary
Elevation (m)

- High : 741 |

= Low: 271 N

¥ =~

10‘5:)'0'N
T
10°50'0°N

90
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—

T T T T T
10°50'0"E 11°400°E 12°300"E 13°20'0°E 14°100"E

Figaa eDigital El evati on Model (DEM) of t he

2. Drai nage

The Ngatdahment exhibits a dendritic drainage

main river at various | ocations .creating a ¢c
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T The Ngada catchment drainage system i s ir

showda. ¥ n

T The catchment is within the | arger Chad B
Lake Chad rather than any ocean or sea. L
a shallow freshwater | ake that Ifdws tfuradms

surrounding rivers.

T I'ts size has significantly decreased in r
activities, raising concerns about water
(Okonkwo and Onuoha, 2016).

13°0°0"N

12°0'0"N

ZEWJere Bowl

1 Alau Dam
~—River
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\ §5 State Boundary

9 State Boundary
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[O- 15- 30 60 20 120 ADAMAWA
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11*0'0"E 12°0'0"E 13°0'0"E 14*0'0"E

Fi g@r.e Drainage Map of Ngada, WelsdwiChga dt hCGat rcéranen
i nfrastSawrtawe:e MSL, 2024)

STATE OF I NFLUENCE

1. Borno State
2. Yobe St ate

Fige28eanHi g29bel ow shows a Map of The Record
Met eor ol ogi cal st-We sChhragl Wiatt tihmetnlhe Ngada

Pagl3 |



Mecon Geol ogy and Engineering Ser

MECON SERVICES LTD {MSL)

R, Hageja
i ® R
il e VO S

12°0'0"N
12°0'0"'N

Gauging Station
® Functional

€ Not Functional
9 Proposed

49 Unknown State

m Dam

== Major River

11°0'0"N

“~~Minor River
%57~ National Boundary

cn LGA Boundary
33 catchment Boundary

T T T T
11°00"E 12°00°E ¢ 15 30 60 i il 120 14°00"E
— m
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Worl d Meteorol ogical Organi zation (WMO) reco

237 are recorded in Nigeria.
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Fi g% e Map of Meteorological stations (Sour
Worl d Meteorological Organi zation (WMO) reco
however data is only received from 45 (NI MET
2. HLedl ogy and Soil Types
2.3G8olLlogy
The geology offhadecHgadmewWwest s diverse, witdt
regi ons. I n the northern section, the Chad B
alluvial deposits, sandstoners,ofangddarcdyysqi Ic®

f Moving southward, towards the Mandara Mo
basement complex rocks, comprised mainly

T This basement complex includes both meta
granit e, gnei ss, and schi st . Il n the nort!
consist of sandstone, siltstone, and shal

1T Key geol ogical features wiFi bainkitghed® Ngada
include the Gongola Basin, a sedimentary
Sandstone, which occasionally appears in
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T Surrounding Maiduguri, the state capital
younger sedimentary deposits overlying an
T Additionally, the Precambrian Basement C
gnei sses, and migmatites, forms the unde
|l ayers in the Yobe area (Obaje, 2009).
11°0'0"E 12°0'0"E 13°0'0"E 14°0'0"E
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Cailcareous sandstone any shelly iim
[ ] Grits, sands and clays
I oider Granite
[ ] sands and clays
[T sandstone, siltstone shal®sad ironstone
2 Il Undifferentiated basement colfplex with pebblg/be :Z
= (=]
g e O Km ;O
‘é 0 25 50 75 100 a
11°0'0"E 12°0'0"E 13°0'0"E 14°0'0"E
Fi galre Geol ogi cal Map of The Catchment ( Sc
2.3S8i k Types
Soi |l types in the catchmentThveard/i fwietrhe nt o psoo
identified in thEi gairmeneaad fasl Isdiwsvn i n
1T Ferralsol s: Domi nant in tropipoadlr.areas, hi
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Arenosol s: Found in arid regions |ike nort
Gl eysol s: Present i n-rgadr lbywtdrreiqmudd earceaa s,f

= =2 =2 =4

Luvisols: Locatreidch nand ehisghultyh,s wiltagybl e f o

Soil Texture Variation: Sandy soils domina
south, influencing water retention and fer
Yobe Regi on: Nort herfnerptliaiintsy hsaoviel ss a nwdhyi,| el
contain more fertile I oamy and clayey soil
Al luvial Soils: Found along rivers, highly
Vertisol s: Chall enging to manage but can

practices.

(FAO, 2006) .
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2.ldand Use and Land Cover
1T The Ngada West Chad Catchment, part of hy

contributes to the Chad Basinbs water sys

f Land wuse and <cover are influenced by n:
agriculture and urbanizaeéesiosnt atavaneass W
zones thrive near rivers. However, def or e
ovemazing are significant concerns.

T Subsi stence farming and irrigated agricul
and desertification.

T Rapi d urbani-dat ven, dcepfhtcement, and i n
converting agricultural l and into urban
groundwater are cruci al foexagacciubmhut é@r
| ohegr sustainability (Akiyode and Akanmu,
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Fi g2ar2e Land Use and Land Cover of the Catchi
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Fi g2alr3e Vegetation Map of The Catchment ( Sc
2. AgXicul tur al Land Use
T Agricul turesies actkey tlyand the Ngada West
|l iveli hoods, food security, and the econo
T Mill et, sor ghum, mai z e, and cassava are
sesame, and cowpeas generate income. Thou
mo s t rely ednagraiiul tur e, facing chall et
infrastrcddtmartee variability, and resource
2. LPazdztoralism
1 Pastoralism is a key Ilivelihood in the
t housands of households through cattle, s

and trade.
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T Both nomadmaemadidc seystems contribute to f
and | ivestock market s, but sustainabilit

economic challenges.

2. £03 est and Woodl ands

T Forests and woodlands in the Ngada West
climate regul ati on, and | ocal | i vel i hood s
degradati on.

1T Protected areas | i ke Sambisa, Gombol e, Ku
help regulate climate, and support water

mai ntaining groundwater recharge.

2. drdban amrAd eBwsi |t

The Ngada West Chad Catchment i's experienc
Mai dugur i, Damatur u, Konduga, Jer e, and Pot
di spl acement, and economic devel opmemnd Thi s
infrastructur e, l eading to the <conversion
commercial, and industrial areas

2. ANeH% | ands and Waterbodi es

The wetl ands and waterbodies of the Ngada We

agriculture, fisheries, and biodiversity. H
overuse, and pollution. Lake rGhnakdi,n gvidiuael tfoor
inflows and excessive withdrawals, j.eopardi z

2. Dedertification and Land Degradati o

Desertification and Wesd Cd@ada Cattichimeinn 1t e e

water resources, and biodiversity-cul mpaati og
deforestation, and overgrazing deplete soil
rainfall , npasnido nurfbuarnt heexrp awor sen t hese chall en

2. Miher al Extraction

Mi ner al extraction i n t he Ngada West Chad
infrastructure, and employment, but unsustai
water pollution, and | and instability.
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T Sand and Gr avel are essenti al for constru

from riverbeds causes riverbank erosion a

T Li mestone s mostly wused 1in cement prod
guarrying |l eads to dust pollution, defore
T Cl ay suppor tnea kp ontgt, e rayn,d bcreircakmi ¢s, but unr ¢
topsoil, alters drainage patterns, and ca

2.4.8 Biodiversity

Bi odi vegDescription EcosysteConservat
Compone Services|Chall engg
EcosystSemiri d Saheli|-Water -Def or est
Savanna; incl yregul ati|-Seasonal
rivers, wetlan-Soil fejof wetl ar
Lake Al au), fliretentio-Land deg

dry woodl ands.-Groundw
systems are cdrecharge
-Livelih
(agricul

grazing,

Fl or a Domi nant speci-Fuel woo|-Over haryv
Acaci,Baspami teg-Traditi|-Charcoal
aegypAdacaoni amedi ci neproduct i ¢
(BaoWalad, rachi{-Erosion|-Conversi
( Nee@e)nchrus Ra-Livestol|lfarmland
Sor ghuVve gseptpat i |[f odder

adapted to aril-Food an

agroforestry.

Fauha | ncl arecsas, gaz|-Trophic|-Habitat
Mammal gAfri cawarhtghroegs|r egul ati|fragment a
JackalTbBese speg-Ecotour|-Over hunt

potenti a
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adapted to dr y-Cultural-Conflict
savanna. i nsecurit
Fauha Located on theg-Seed di|-Habitat
Birds supporting mig-Pollinal-Wetl| and
afAbyssinian Grn-Indicat|degradat.
Crested &Lihakrskt n|ecosyste-I11egal
bell i ed .Salndpa
breeding and g
Reptil gl nclhadeesrt Monpn/-Pest co|-Seasonal
Amphi bilsnakes, and an-Aquatic|l oss
seasonal wetl gweb bal a-Pollutio
appear during wetl ands
Aquati cFish specilagig-Local {f|-Dr-geason
Bi odi vegsppcatfiOsle)ocanFood s-eclover f-i shi
ni |l o(ttiicluspi a) Liveli hoSil t-Réedaooc

seasonal stres flow regi
Supports amphi
wetl and birds.
Hu man Agroforestry (-Mi xede -Overgraz
Associgsorghum, maizgecosyste-Agricult
Bi odi vegpastoralism wil-Food an|jencroachr
goats, and canfodder s-Weak ten
to Ilandscape g-Cul turajsystems
resilien
Protect/Nearby or part-Biodive|-Weak
Areas ¢&dreserves incl yrefiNpitd denf or c e meg
ReservegNational Par k |bird -hab-Security
Dagona WaterfogWater rechall engg
Sambi sa Forest -Pressur e
Lake Chad Basi surroundi

communi ti
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2.4.8.1 Key Conservation Initiatives

I nitiative Description

ReforestatidCommunity tree planting afi

degraded | ands and desert.i
Co mmu RBiatsye d l nvol vement of | ocal gr ouf
Resource Marnagroforestry, and conflict

Wetl and CongProtection of the Dagona
for migratory birds and ac¢

Conflict ReqEcosystem restoration in ¢
Sambisa Forest), integrat.i
goal s.
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2 . tbydr odamg yWat er Resources

2.5.1 Hydrology

The hydrology of Ngada catchment is I|linked
and streams that fluctuate with the rainy an

T Lake Chad, a key hydrological feature, ha

increased water extraction, and climate ¢
T The catchment i's vital tfher cadrcihanelntturi e eaer
seasonal flooding that supports diverse e
1 Desertification, driven by overgrazing,
affects the hydrol ogical cycle, increasin
T Climate change exacerbates these challen
groundwater | evels, and more extreme weat

2. Hyalrograph/ Water Budget of the Catcl

The strategic catchments consi st of -multip

catchment s.

T To gener at e a representative synt hetic
incorporating CHIRPS rainfall and evapotr
at tioatshment | evel

T Synthetic hydrogr aphscawerheaneatt e aatnedd tfhceern ea
represent the entire strategic catchment .
captured the dynamics of each area whil e

T The resulting hydrographs and water budge
water availability, managing resources, a

are presented as foll ows:

2. 5Ngada Strategic Catchment

The Ngada strategic catchment, consisting of
homogeneous hydrographic ch2arl245t12é6r215ands. As
2. 18 seasonal pattern is observed, with a she

and a peak discharge i n August. A gradual de
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Ssubsi de, tr asnesaistoino nbiansge ftloowdrsyust ai ned by gr ol

significainitplryy | )Qctreedering on groundwater and

decline further toward April d.u eT hteo chai tgchh neevna
a bri-mbntflouperi od of water surplus and a | o
indicating | imited water storage. Therefore,

prioritized for this catchment.

Ngada Discharge
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Tab2le Summary of Di scharge, Rainfal/l

catchment
MONTH PPT ET Synthetic Pé#&ask
Jan 0 2. 0
Feb 0 1. 0
Ma r 0. ] 1. 0.
Apr 6. ! 6 . 5.
May 27 24. 31
Jun 8 2. 7 4. 103
Jul 180 127 239
Aug 199, 129, 341
Sep 118, 108 280
Oct 13. 38. 101
Nov 0. | 6. ! 10.
Dec 0 3. 0. ¢

Prospects

T Peak FI ow Chanrsvtesutcitn gs:malall et 0 emedivoemr s or
the Kogin Goya, Allagamo, and Gubio River
August. This st orsed swant esrh ocraédnp goefbf) s(eCc t dorbye 1

1T Managed Aquifer Recharge 168AREmMb&sE 6Orpe
aquifers via infiltration basins, recharg
basefl ow for the dry season.

T Ri parian Zone Protection: Restore vegetat
stabilize baseflow, and enhance infiltrat

T Redli me Monitoring: Depl oy sensors to trac
and soil moi stur e, enabling dynamic all oc

and

Evapot
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2. Hydrogeol ogi cal Di sposition of the

The

|l ay
219

hydrogeol ogical disposition of the catch
ers make up part of the water r eBiogurces

11°0'0"E

12°0'0"E 13°0'0"E l4"q’ﬂ"E
= 0

13°00'N

LEGEND

12°0'0"N

_ R

11°0'0"N

International Bouncary

12900 13°00°E 14°00°E

1K ~.Q.
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Fi galr%e Hydrogeol ogi cal province Map of the C

2.5
Gr o

res

T

l

T

GBoundwater Recharge

undwater storage is <critical in the catc

ources are insufficient

The state's aquifers store a significant
boreholes and wektsactHioawrvengd obDwedequate
concerns about the sustainability of grou
The continuous decline in groundwater | e
extraction rates may not be sustainabl e i

The decline in groundwater | evels due to
rivers, as groundwater |l evels tend to ren
areas situated far from rivers aase liikel
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groundwater | evels. Consequentl vy, inl and
river systems wil/ be more adversely affe
As such, countermeasures to addresss cl i ma

into account
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2. VWater Demagmdaf oMest Chad Cat chment
The water demandoil $ odvingdeatiegooi else
Muni ci pal water demand (including domesti c,
l rrigation water demand.

Livestock water demand.

Aquacul ture water demand.

Munici pal Water Demand

NGADA (WEST CHAD) CATCHMENT WATER DEMAND

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Domestic Water Damand(Millions)

2006 2022 2025 2030 2035 2040 2045 2050
Period

Fi gaz0e Ngada (West Chad) Catchment Water

NGADA (WEST CHAD) CATCHMENT

1.2
1.0
0.8
0.6
0.4

0.2

Water Capacity (Millions)

2006 2022 2025 2030 2035 2040 2045 2050
PERIOD

Fi gazle Ngada (West Chad) Catchment
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Muni ci pal water demand is most| by gro
Annex 1
2. 6BNat er use and Demands
Current and future water demands were est i m:
using the methodology applied NWR MP
demaned at ed data obtained were basedaonh ohe
Borno and Yobiegas2ze shown in
3”0;0“E 6"[];0"E QVO'IO"E 12”(JI'0"E
\\J(SOKOTO \>T/\\ :
e
. /\s J(, KATSINA FLL GAWA fv .
(.]g i /ijmfara g \ Ngada ( 53
o KEBBI j KANO v o
| ﬁ,@ ( =,
g\)j Mﬁ qu}( KADUNA \ BAUCHI \GO
J \ NIGER ‘
z f LL / AE;;;AU z
§_ WKW;TR/A\\‘ FCT! /) ) §
\‘\ <\j \ NASSARRAWA L»/\_// (r ‘
/\,\,_\_‘r—? . J
Kkog T{@i> TARABA \?/
. BENUE
.
Wﬁﬂwjﬁ\/
g_ Legend §
° (73 Ngada (West Chad) Catchment °
(::’) State Boundary
3’0’0“E 6”0’0"E 9’0’0"E 12”0I'0“E
Fi g2 Ngada Catchment Reflecting on Nigeria Map
2. 6i22estock Water Demand
Number of | ivestock heads is by far |l arger i
northern inhabitants too often suffer from d
too heavily on | i veéeskodectka bp8oed wavt)i.on (refer t

Pag3®3 |



Ser :

Mecon Geol ogy and Engineering mﬁmwgs Lt d

f Due to scanty annual precipitation, surf a
dry season, and even during rainy season

T Livestock should wuse wel/l wat er as a | a
temperatur e, wei ght , and grass avail abil
i nstance, grazing 20 kg of grass provide
COoOWw.

T I'n extreme drought years with | ess than
adult cattle to 5kg of grazing per day. T
of water daily, with moving cattlagegegequi
adult ca®Btbl ¢éineed »%5 water per day based

T Similar to cattl e, goats and sheep have
l i vestock water requirements in the trop
gui debook from the 1960s. l't'"s 1 mportant

| i vest ocfkf ehraevnet

Tab2l2e Case of water

Livestock Live Maintaining*

specie Weight (kg) need (L/day)

Uptake from grazing
Grass/ feeds (L/day)
38.4

16.7
15.6
55.4
47.8
0.292

110 24
350 80
300 70

Fowl 2 0.4
Sour ce:

Tab2l3e Number of |

Livest Cattl e Goats Sheep

He ads

Bor no

FAO Lbiovoeks tionc KT r Gupii dcea |

Pi gs PoultryDonkeyCamel

dst andar ds.

requirement per hea
Gross water Annual (m3)
Drink (L/day) requirement
0.108 0.039
African Countri
ivestock heads/ fowl s |

Hor s

317,07:11, 42¢0
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792,611 22,

Tab24de Corresponding |livestock water requi

Livest Cattl e Goats Sheep Pigs Poultr Donke Camel Hor ses

Heads

17,320 4,154, 2, 793,0 12,36635, 160 47,409
8,318, 2,725, 1,376,0 175, 9253, 43 23, 4 BB ayee)

Tot al 25,638 6,880, 4,170,0 188,2888,5923,44182, 20

Source JICA 2014 MP
Tab25e Esti mated growth rate of I|livestock hea

The formula of linear regression ~ Annual growth rate

Y=121.3 X + 15,470.2 0.681%/year
Y=1352.2 X + 41,466.8 2.011%/year

Y=1372.3 X + 20,327.7 3.000%/year
Y=268.3 X +7,411.7 2.154%lyear

Y=1265.9 X + 79,006.1 1.227%lyear

Source JICA 2014 MP

Tab2ee Number of I|ivestock heads/ fowls p

Livestock Cattle Goats Sheep Pigs Poultry Donkeys Camels Horses
Water

19,857,587 6,144,681 4,872,704 0 14,974 35,038 0 47,840
9,536,371 4,030,889 2,401,094 0 213,024 53,244 23,444

Total
Source JI CA 2014 MP
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Tab27e Corresponding |livestock water requir

Livesto Cattle Goats Sheep Pig Poultr Donke Camel Horse

ck S y ys S S
Water
19,857,587 6,144,681 4,872,704 0 14,974 35,038 0 47,840

Yobe 9,536,371 4,030,889 2,401,094 0 213,02 53,244 23,444 [HElEH0k!

Total
Source JI CA 2014 MP

Tab28e Water Demand (Cubic Meter) For Each Livest
2050

WATER DEMAND (CUBI C METER) FOR EACH LI VESTAC
PROJECTED TO 2050

2010(2015{2020|2025(2030(2035{2040|2045(2050

256312652 743|12838(2936(3037|3142|3251(3363
Catt|13 79 92 05 10 34 46 52 03

N

6880(7600({8396|9274|1024/1131(1250|11381(1525
Goat|6 0 2 3 32 27 87 64 38

4170/4834|5604|(6496(7531|8731/1012(1173|1360
Sheell 0 6 8 8 0 8 4 22 31

Pi gs|O 0 0 0 0 0 0 0 0

Poul|1882/2060(2253(2465(2697|2951(3229(3533[3865

Do n k
y s 8859/9830(1090|1210(1342{1489|1652(1833{2034

Came2344/2601|/2886(3202(3552(3941,4373(4852|5383

Hor s|1822,2021(2242|2488|2760(3063{3398|3770(4183

TOTA3717(394914202|4480(4785[5121|5492|(5902[6355
L 80 65 65 20 70 80 39 48 10

Source JI CA 2014 MP
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2. 868.n3 and

Basic Data for 20

Engineering

Fi shery

30

projection:

of Private and Government Fi

29, Error !

Aguackpl ture

s h

Area of

far m

Har m Babd eHat c
Ref erenceansabdiee Promt e€ oarch dwat er

Tab29e Fi sh Farm Pond
St at ¢ Number Wat er A Bracki sh
Fi sh F: Far m F Area of F
(ha) (ha)
B ORN ( 12 12. 1 0.0
YOBE 13 9.9 0.0
TOTAL 25 22 0.0
Source JICA 2014 MP
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Tab2l®d Projected Water Demand for I nl and

Wat er Demand ( MCM)

HA 2010 2030

8 23. 8 151.1

Sour ce: JI CA 20114

NGADA CATCHMENT BREAKDOWN OF FISH
FARMING WATER

60 80 100
WATER DEMAND (MCM)

Figk23® Breakdown of fish farming water

2. 6r41igation water demand

2.6l dAdrfLgation Water Use

Smaddal e irrigation systems, both for mal anec
communities develop Fadama irrigation scheme
from streams or | ifited with small diesel pun
T I'n addition, therscate compgrat onelsy skt @m

devel oped by public agencies and managed

vary in size from 40 ha to 16,000 ha. Mo s

f The irrigation water demand was extracted
2019) and Nigeria National Water Resource
T The irrigation water demands in this tab
estimate) and vegetables only which 1is th
for irrigation.

T Public irrigation schemes mostflay mitnigl iazned
some -smal é private irrigation systems 1in
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Catchment .

Demand

of

Exi sting,

Proposed

Water Demand of Existing Irrigation Schemes

Ser &

s oI Total
Irrigated | Season | Season
Water Water
Catchment Area Water Water
Source Demand
(ha) Demand | Demand (MCM)
(MCM) | (MCM)
surface |, g5 | 275 4.3 31.8
Water
Ngada under 0 0 0
flow
Ground
Water 1100( 4.6 3.9 8.5
Total 40.3

Water Demand of Proposed Irrigation Schemes

wet Dry Total
Irrigated | Season | Season
Water Water
Catchment Area Water Water
Source Demand
(ha) Demand | Demand (MCM)
(MCM) | (MCM)
surface | 5 500|187 6.1 24.8
Water
Ngada under 0 0 0
flow
Ground 3805/ 18.4 15.4 33.8
Water
Total 58.6

Mecon Geol ogy and Engineering
flows that occulhaf saellflel opord vraetcee sisrirang.at i
floodplains mostly wutilize groundwater
6r5igation Water Demand Projection
i rrigation water demand was <computed
requirement multiplied by the cropped area
was assumed in the computationampglitéc
whol e basin. Assuming that all i rrigation
water abstracted rejoins the surface
1T Tabl2esShow projection of the water
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Water Demand of Climate
change
: A oIty Total
Irrigated | Season | Season
Water Water
Catchment Area Water Water
Source Demand
(ha) Demand | Demand (MCM)
(MCM) | (MCM)
surface |5 000|215 |6.9 28.4
Water
Ngadda | under 0 0 0
flow
Ground 2396 14 11 25
Water
Total 53.4
Four crop patterns were recommended in the
s hown Tiah2ll&bheel o w:
Tab2le Recommended Crop Pattern (Agronomy The
) Dry S We t S|Dry Season
Il rriga
NofPatter|Ap|(MayJdun Ju AugSe|[Oc|Nov |Dec|Jan Feb|Mar
Crop F Gr eel
1 |1 Manul TPR/ WSR/ DS|Sow wheat on resi
Veget abl es (bul b
Crop F Gr ee| tomat oes, | eafy veé
2 |2 Manul TPR/ WSR/ DS{chil Il papers, eg
Crop F GreelRi ce A Gr
3 |3 ManulMai ze Veget abl e Eggpl ant
Crop F
4 |4 Perenni al
Rai nf e
** Agricu
N o Dry S|Wet Season Dry Season

Pag4e0 |



Ser W

Mecon Geol ogy and Engineering = gs Ltd
MECON SERVICES LTD (MSL)

Il rriga

Patter|Ap|MayJdun Ju AudSe|Oc|Nov |Dec|Jan/Feb|Mar

Croppi
5 |Patter Mill et + sorghu

Croppi
6 |[Patter Mill et + sorghu

Croppi Mi || et + sorgh
7 |Patter groundnut

Croppi
8 |Patter

Croppi
9 |Patter Upl and rice + n

Croppi
10|Patter Mill et + cowpea
TRP = transpl antsed dregde gppmielV&8 Re & mwietc e br oadcsaesed eg
broadcast on the field as in wheat. The rainfal
heavy rains came ail so0Jbleyt hWSRamme but is a way o
the farmer wants to sow the field quickIly witho
DSR is for years where the rains are | ate and t
** Farmers often have several small fields and
Source JICA 2014 MP

The crop water requirement for these crop |
available climatic data. The net a-bdsgnoasei
tabul ated here und&her a@frrortieheneCrwipt hPathtee ranh o
requirements and demands, the water balance

1del

O w:
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Tab2l8 Water Balance of Ngada Catchment

WATER BALANCE ANALYSIS FOR NGADA CATCHMENT

WATER DEMAND (CUBIC METER) 2025 2050

MUNICIPAL 159,773,476 289,070,384

LIVESTOCK 44806420.01 63558010.13

AQUACULTURE 1,848,677 2,134,863

IRRIGATION 58,600,000 53,400,000

TOTAL 265,028,573 408,163,257

AVAILABLE WATER RESOURCES

(CUBIC METER) 501,841,800 501,841,800

WATER BALANCE (CUBIC METER) 236,813,227 93,678,543

SOURCE: JICA 2014

2019 AS ANALYSED

2 Water Quality

Data on Water Quality for Surface and

Tab2lelTabdléea nTWa b2Alés hows drinking water

Limits for

We sCth a d

Drinking Water

catchment .

Tab2let Drinking

Sour ces

and

Wht er oBt ahdgr dal

Class of Piped Water / Type of Tesi Coliform Count per 100 E. Coli Count per 100 ml

Count ml at 370C at 440C
Excellent 0 0
Satisfactory 173 0
Suspicious 47 10 0
Unsatisfactory >10 1 or more

SOURCE: JICA 2014 MP

standar c
-St anda
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Tab2lé Chemical and Physical Li mits f

Constituent Symbol Units Limits
Lead Pb mg/I 0.01
Arsenic As mg/I 0.05
Selenium Se mg/l 0.05
Chromium Cr mg/I 0.05
Cyanide Cn mg/l 0.20
Cadmium Cd mg/I 0.05
Barium Ba mg/I 1.00
Mercury Hg mg/I 0.001
Fluoride F mg/I 1.51 4.0
Nitrate NO3 mg/I 107 75
Colour Mg/l 157 50
Turbidity Mg/l 57 25
Taste Not objectionable
Odour Not objectionable
PH 6.51 9.2
Total filterable residue mg/I 50071 2,000
Total hardness CaCo03 mg/I 50071 600
Calcium Ca mg/I 757 300
Magnesium Mg mg/l 507 100
Magnesium + sodium sulphate Mg + Na2S04 mg/I 50071 1,000
Sulphate SO4 mg/l 20071 600
Chloride Cl mg/I 20071 800
Iron Fe mg/l 1.0
Manganese Mn mg/l 0.5
Copper Cu mg/I 3.0
Zinc Zn mg/I 15.0
BODs (5 days) 02 mg/l 6.0
PV (oxygen abs. KMnO4) 02 mg/I 20
Ammonium NH3 mg/l 2.0
Total nitrogen exc. nitrate mg/I 1.0
Surfactants ABS mg/I 2.0
Organic matter as carbon mg/l 0.5
Phenolic substances mg/I 0.002

Pag4e3 |
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SOURCE: JI CA 2014 MP
Tab2lé Standards for Metals in Irrigat)]
Constituent Symbol Units Limits
Long Term Use Short Term Use
Aluminium Al mg/l 5 20
Arsenic As mg/l 0.1 2.0
Beryllium Be mg/I 0.1 0.5
Cadmium Cd mg/l 0.01 0.05
Chromium Cr mg/I 0.1 1.0
Mercury Hg mg/l 0.002 0.002
Fluoride F mg/I 1 42
Iron Fe mg/l 0.2 10
Lead Pb mg/I 2 5
Lithium Li mg/l 2.5 2.5
Manganese Mn mg/l 0.2 10
Selenium Se mg/l 0.02 0.05
zZinc Zn mg/l 2 5
Source: JICA 2014 MP
2. Grbundwater Quality
Groundwat er guality has a significant i nfl u
analysed groundwater guality in the context
chemical <characteristics.
i . Groundwater Electrical conductivity (EC)
i .Heavy metal s
ii i Fluoride
i v.Nitrates
2. 7GLoandwater Electrical conductivity
El ectrical conductivity (EC) of a |iquid (we
of soluble salts contained in the |iquid.
T The high concentration of salt i1 ons in wa
such, a high electrical conductivity res&
di ssolved salts (TDS) in solution and vic
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T Most fresh drinking water wil/| have | ess
seawater has conductivity of around 54, 00
T Hi ghest groundwater EC is prevalent with

settl ements in the basement with EC of mo

2. 7FLu@dride distribution

T Mapping fluoride concentration in the ba:c

i mpl ementing treatment measures to prever

set the maxi mum permissible fluoride | eve
f Groundwater availability potenti al for ti
not | imited by fluoride but this can be

fluoride concentrations have been observe

2. TNt Bates distribution

f Nitrates occur natwurally in water, soi l,
groundwater than in surface water.

T Most common and major sources of nitrates

waste, |ivestock and pit |l atrines mostly

1T Both the NIS and WHO set the maxi mum | i mi
The figure below shows statistical distri
data collected for the basin.

T The relationship between high nitrate col

contamination from poor sanitation practi

2. 7THéady metals and other metals

T Presence of heavy metals in groundwater i
Chromium, Zinc, Copper, Nickel, Cadmi um,
environment .

T This occurs where metals are by products
(refleabldiegpoccur in concentration of mi cr o
concentrations can be enough to cause sce¢
periodically consumed i n excess.

f Maxi mum all owable |Iimits and health i mpl
guantities of heavy metals are presented
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Tab2l¢g Health risks of heavy metal s i

Heavy metal Recommended Impacts on Humans (Longterm exposure)

Limits (mg/l)

0.01

0.002
-

Source JIlI CAc20117”4 and s me

-

T Most of the | aboratory analysis that i n
groundwater was done for metropolis centr
T These Gashea, Kar asuwa, Nguru, Borsar.i L GA
T Laboratory analysis results show contami |
above all owable | imits in all these centr
T The figures below show pollution from ind
1T Concentrations of aluminium in the <catchr
l'imit, and therefore not a threat.
T Concentrations of iron above | imit are pr
to available groundwater resources. Manga
Groundwater pollution threatens groundwater
f Major urban centres in the basin, especia
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T River valleys and flood plains where <co
groundwater system from rivers due to hig

T The most affected rivers are those draini

Tab2l&&Shows the Preliminary Conclusion of Wat

Northern States of Nigeri a

Tab2l8 Preliminary Conclusion of Water Quality S
Ni geri a

S/ St at eRi ver Name Code

1 BornoRiver Ngada|SW/ 0

i ntake to

Mai duguri W]

2 River Banki [SW/ O
Note: The numnobferwaadfers anupalliingy i s only two tinm
in dry season). This table shows only preli

' i mited sampl es.
Criteri a:

— Good qual i BQD = < 3 and 6=<DO (bas:

Standard Valuesefcorasimhad&e fwather i es

Moderna«BGRBR @and=<Bx6( base®d ge&rtiaamdar d

Val bessur watierr i §atusa)
Poor : BOD > 6 or DO <Prdoj(eato ploesaend) by

NFAteédr abesestaneaushper e sefmic ghalriute lisea mptl heash e

standar d
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2. TnZrastructure and Asset s

Catchment infrastrucEurer 'andotasaev aleiddeabealicemar k nsel f
Tab2l®d Catchment I nfrastructure and Assets
S/ NI nfrastruclLocation |l mportance Ri sk Factors
1 Dams and RBorno, Yobe Store and regul at Sedi mentati on, poor
domestic use, and failure, and cl i mat e
2 Borehol es Scattered acProvide groundwatOverxtraction, decl i
ur ban areas irrigation, and licontamination risks
3 Il rrigationBorno, Yobe Enabl-seasgn farmirLeakages, bl ockages,
crop productivity evaporation | osses
4 Hydropower Borno, Yobe Renewabl e energy :Low water availab
supply l'imitations, and ope
5 Water Trea Ur ban cent Ensure clean wate Aging infrastructure
Mai duguri an and industrial usecapacity
6 Rai nwater Scattered | mprove water seculLimited adoption, I
Syst ems communities evaporation | osses
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2.G8i mate Change

Cli mate change may significantBgsimphygt at the
seasonal movesmewmtpi chl t CenvVetgence Zone (I TC
rainfal]l wi || i ncrease, whil e a southern sh

heighten evaporati ofn,e vieunr tihfe rp rdeeccirpeiatsa tnigo mr ulr

T The NWRMP (JICA, 2014) <carried out an inyv

Ni geri a.

T The tenm trend of rainfall and air t emp
considered based on meteorological datas:¢
as foll ows:

There is a linear tendency of increase i/
There is a linear tendency for a decr eas
variation by decades is much | arger than
Generally, most parts of -themcoboaempeyasthooe
Annual rainfall showed a decrease of 2 1t

The JICA (2014) study asncadlyesde do uthpeu ts taaft i
Cli mate Models (GCMs) to explore the poc
future.

T This scenari o assumes high economic growt
sources.

T The changes in rainfall and temperature
t hat the annual rainfall does not chang

temperat ur2. ghvidrg eas tbhiyme f r ame.

2. &l1 mate Change I mpact on Water and

2. 8HiLsfiori cal and Future Climatic Trend

Temperature TrenWesstf oChdadeCdltgaldme nt

Overall, the mean annual temperature rises
the projected period, with the maxi mum mon
33.37AcC, whil e the minimum risesrthiroum &r2l.y1
the hottest mont hs, could have iIimplications
crop stress), humaen abhedl ihl hbesesesd, haatd wat
demand and reduced avamnd adudge sWwWes t T Cahtawl grneady
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heightenee¢l|l at edhacdal |l enges in t hé“"""""l’“”d't ur e,
patterns due to climate change.
40.00
35.00
30.00
%
v 25.00
2
S 20.00
(]
£
£ 15.00
|_
10.00
5.00
0.00
fb ‘0‘ \‘\(b ?‘ » yg ,@ c’}éo A@@ e
N @ 6®Q 9 S Qec’
Month
m Mean monthly temperature m Long-term mean

Fi g2 Mean mont hly temperatures fromels3d8 IChtaa 2C

2. 8.Hffledts of climate change on annual rain

Thbi-asrreati ¢é¢g rainfalls were aggregated int
aggregation was done over the planning hori
done for ahlyldrSoHAosgi(cs uabr eas) .

T The average annual rainfal]l (1950 to 20:
changes in annual rainfall over the plani

T These changes were computed and plotted.
subat chments in the casat ofhmENRM omt pase
subat chments in the -ccadascehmeihnht SFDIh, ch%es w
catchmeass ofn CCMA, 12 in case of NCAR an
Ssudbat chment s.

T On averageaitchmesub show a decline in ann

increase in annual rainfall is predicted
Pag>=0 |
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2. 8.8ffle@2t of Climate change on PET™™

Thei-aerrected dand yminmixmumiunm emper atures wer e
mont hly and annual time steps. The aggregat
t o 2T0hMde@sgegr egati ons wer e-hgdmel ogi calalr e@8BHAs (

T The PET was computed wusing the Hargreavce
evapotranspiration (PET) (1950 to 2015) \

i n annual PET over the planning period.
2. 8PrRoj ected Me an Annual Njar\resGhRadr e

Catchment

Figabh&hows the projected mean annWast t€mapce
catchment from 1981 to 2050,

Figar&®mowariability but a clear upward tre
temperature. The sl ope of the mean annual t
The trend equation y = 0.0212x + 26. 42Z711AG,ugdg
which indicates gvadwal owamOmi4d®g.6 BlhueggRsts t
around 50% of the wvariation in the mean ann
reliable warming fsrenlfdhedeld mittog i tlal c trweatoiran
not abit@eywaartr emperature variability with pea
2023 to 2050 show a steadier rise, closely f
The overall increase in temperature aligns
trend | ine wil!/ reach above 27AC, indicati n
around 24.5AC in 1981. This aghamdualChwaar migm g
water resources, and | ocal ecosystems, as ri
stress water availability.

Pagxl |
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28.5
o8 y = 0.0212x + 26.471

R? =,0,4946° * ‘g

27.5
027
(@]
o
26.5
= —e— Mean monthly
g 26 temperature
= —eo— |_oNng-term mean
()
255
25
24.5
24
T M UONDAdOUON~ND A NODN~ND A MUOUONOOO A MUONODAMWUONOO AMWNNO
W WOV OOO0OO0OO ddddd N AN ANNANODMOMOMHMOONST I I I
[oNoNoNoNoONoNoNoNoNoNeoNeoNolNolNolNolNololololNeolNolNolNolNolNoe oo lNo oo oo No o
o e A A AN AN AN NN NN NN NN NN NNNNNNNNNNNN
Year

Fi g2% Projected Mean Annu2a050HGRAPKEBISTUrGHAD end (
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2. Prdjected AnfomuaNgwBhd nChhdd Cat chment
The f2i.68uhroews substanti al i nterannual wvariabi
or above 900 mm and drops to as | ow as ar

experiences years with both excessi vaen rneaikref :

water resource management chall enging, as b
i mpact agricul tural productivity, groundwat e
The trend | ine equation, y=T1 22.44111155x.+ 6T8n71 .s9 9 ng
on average, annual rainfall i's projected to

from 1981 to 2050, this atdidosn.up to a substart

The?(R.1798) is relatively |l ow, suggesting
variability in the data. This implies that

is highly wvariable and i nf | utemicse dl ibrnye amul mad dd

The declining trend in rainfaldl has i mplicat
A reduction in rainfaldl could |l ead to wat et
security. The high i ntermarynuanlicrreaisref alnl rveasr
change can be problematic as it | eads to un

farmers to plan the timing of planting and |
fl oodi ng, nsdoiclr oepr adsainmamg,e ,a whi |l e years with s

drought, affecting water availability and it

The projected annual r-2a0 hd)al i alvla |-tueerdsma W nedsdpre c
around 600 mm. This may indicate a shift tow
are |l ower than in t khteerhm steodriuvicctailai jmd rail d d. cOhif
temperature adasS5<coan di e xRicepumbat e water scarc

but also drinking water supWelsitesChaandd nat ur al

Pag®3 |
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1000
y =-2.4115x + 687.99
900 R2=0.1798

800

700

600

500

Rainfall (mm)

400

—@=— Annual rainfall

300
==@=_Ong-term mean
200
e e e e el inear (Annual rainfall)
100
0
TN OSSN AN N~NDTNUONDAMONOOOANLOLNDAMUONOAMLWLNO
VOOV OVDDDDODDNDOO0OO0OO0O0 dTAddTddT AN ANANNNOMMOMOOHOOISTI I I I
DO OO0 O0000000D000000000000 00
e A A A A A A A NN AN NN N NNNNNNNNNNNANNNNNNNN

Fig2@& Projected annu-a050pni hoeWetsh & cCoihtpedld né 8 8 1

2. &n4al ysis of Downscaled Output of GC

Il n order to explore the possible change in c
out put of GCMs, which is provided by CCAFS2,
as bias correction was croinbduutcitoend ouft i darza megt
Worl dcl i m3 dataset. The available dataset b

and air temperature with 30 year running ay

scenarios, thebfellowings are availa

AlBti gh economic growth with globalization u
A2: High economic growth with regionalizati c
Bl: Low economic growth with globalizati on
At this moment, the downscaled output of t

downl oad.
cccMaCcM3. 1

CRI K3. 0O

Pagx4 |



Mecon Geology and Engineering Ser ¥
| P M4

MP-ECHA M5
MRICCSM3. 0
UKME&HADCM3
UKME&HADGEM1

The downscaled data for A1B scenario with g
each HA and ot her rel ated catchment areas o0l

Il n general, the average change among the dif
the standard deviation. This indicates tha

precipitation.

For all HAs, the precipitation tends to dec
during JJA (June, July, August) and SON ( Secg

For the sout hetrbn6b aarea st hseu cphr eacsi pHA at i on t en«

(December, January, February), whereas it te

These tendencies could bring about a drier

southern area.

The rate of change increases gradually with

of change.

2.8.5 Evapotranspiration

Figurrfehadaw2 the trend in evapoWesathsPhadt Canc
il lustrating changi9 2aV) e ra ntdh gi2h0ipsdtga reidcra 12 d(B14¢

The annual evapotranspiration displays annu
over time. The I|linear trend indicates a stat
of 0.7285, demonstratinganrhumal 7BRT 8i5% eX p Itaier

trend.

The historical period shows significant i nt
ET values. Despite the variability, there is
climate change, ri sin@ntdemper. attl ncege,asamdgy EN:
|l oss from soil and vegetation, which coul d I

during dry vyears.
Pag®5b |
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Projecti o2950romd2@24 e a continued rise in [

l ine extension. The ET comrseirsnt enmetalny, epxocse endgs
water availability. Thiatiemcseasicnd ytr @@ad t wi
Il n terms of agricultural productivity, i ncr
necessitating enhanced irrigation strategie:
not me et demand, particul Bné ywaltuen ngesounce
affected intensifying competition for water

could also affect reservoirs and groundwat

depletion, i mpacting sustainability.

300.00
y = 3.1584x + 6.3943

R2=0.7285

250.00

0.00

0.00

Evgpotrans(gajlratlon (mum)
o
o

50.00

0.00

- N S A -
0. Q. [ 000 OU-)7 00& 079 07@ 0\5‘0

> o e e o s

Fi g2 Trend in EvapotWeasnts pGhraadt i @ant cfhorme nNtg.a d a
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2. National and International “CT"% mat e
Temperature Trends: Air temperature in Niger
Rainfall Trends: Rainfall has shown a decl ir
areas.

Decadal Variability: Rainfall fluctuati ons
declining trend.

Future Projections (JI CA, 2014): Annual rai

years, while temperature may increase by 2. ¢

2.78.Cll i mate Change Scenari os

For the possible future climate conditions

di scussed as shown bel ow.

According to the 4th I PCC report (2007), it
Africa area in Bldegweel €ebsialoun Bhe case
1.5 times higher than the average in the wol
As for the precipitation, the predictions of
It is difficult to conclude the general tenct
2. 8Nrg@riads First National Communicatio
Il n the Nigeriabés First National Communi cat.
have been discussed based on several GCM mo (

The most significant changes are with respec

There has been an observedWeséendfThwartdsenad
put on hold or reversed as the century pro
additional water need created by higher t e

precipitation.

The di fference of climate conditions from ¢

become more significant.

Pag>8 |
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S

Second National Communi cat.i
Nigeria'"s Second National Communication (S
addressing the impacts of climate change ir

provides a comprehensive analysis ofy, gaedn

tailored adaptation and mitigation strategi e

The findings of the SNC highlight the escal

ecosystems, economy, and communities, parti
findings are |isted bel ow.

T Greenhouse Gas (GHG) I nventory and Emiss

T Vul nerability and I mpacts of Climate Cha

1T Adaptation Measures and Chall enges

T Mitigation Strategies and Potenti al

T Barriers to Climate Acti on

T I'nternational Cooperation and Support Ne

T Some of the outcomes and Future Steps ar

T Strengthening Policy Framewor ks

f Public Awareness and Community Engagement

T Focus on Renewabl e Energy Expansi on

T Capacity Building and Research Devel opme
2. 8Nirgériads Third National Communicatio
The Third National Communication on <c¢l i mat
climate action and sustainable devel opment.
and adaptation strategies, notifngenihsasti otnhse. /
interventi on, emi ssions could rise over 58¢
flooding, and water scarcity.
Key findings and outcomes were similar to

i mprovement such as.

Capacity Building, Technology Transfer, 8

Enhanced Policy Framework and I nstitutior

1
1
1T Scaling Up Renewabl e Energy and Green Ecc
T Strengthening Community Engagement and R
1

Research, l nnovation, and Monitoring Syst

Pag®9 |
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2. 8THe5Paris Agreement

Since becoming a member of the United Natic
(UNFCCC) in 19914, Nigeria has ratified the
2007.

The Paris Agergeaelneyntbiinsdiang i nternational tre
by 196 Parties at the UN Climate Change Con

December, 2015. It came into effect on the ¢
|l ts overarching goal iIs to cease fithe increseé
above nplustri al |l evel so0 and pursue efforts i
priendustri al |l evel s. 0
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2 .FOl oordd Dr\wligmear abi |l ity

FIl ood vulnerability was assessed using GI S ¢
nuanced ranking of |l ocations based on wvari

information than binary analWesinse ebdy tiod ebnrteiafk
flood vulnerabilit-modebbl|l @€mri be writosdnmeal bsk.e e s s mtk

Fi ga28 The fl ow chat of the Methodol ogy

We identify key factors in determining vul n
proximity to rivers, | and use, and rainfall
a common scale before persfsorgmi weia hwei dglot @ d

them, and analyze the results.

2. 9hk Digital El evation Map (DEM)

The digital el evation map (DEM) of t he Nga
variations, with the highest point at 757m |
194 m. This indicates steep sdtoipers, awhi Ise gmu
catchment features @&6droansl y hfel &DtE Mcaadrfa remaen t s

Pag6l |
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12“(2'0'E 13°00"E 14°00"E
1 I

13°0'0"N

12°0'0"N

Elevation (m)
- High : 757

—
- Low: 194

® Location

Wntemational Boundary

~~~~ River

9 State Boundary
z} Catchment Boundary

11°0'0"N
T
11°0'0°N

T T T
11°00°E 12°00"E 13°0'0"E 14°0'0°E

Fi gaa% Digital El evati on Model of the Catc

2. Bl DdDpe map

The sl ope map is essential for understanding
inclination. Fligad) tion cgreenaslee wved toepre sp ol i ng ar
northern part.ilBO0ldeceahangkdueroWwWhataeamd r retent

erosion ri sk

1T Steep siképesa(ddsusceptible to swift run
potentially causing the displacement of ¢
T Very steep86)opepr é€2886nt the steepest gr a

of runoff i s at i'ts maxi mum.
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12‘0"0"E 1 3"(%'0" E

13°0'0"N

12°0'0"N

11°0'0"N

o
o
&

® Location

W\International Boundary

~~~ River

9 State Boundary
5 Catchment Boundary

I 0 - 0.45555
[ 0.45555- 1.3666
[ 1.36664 - 2.5055
[ ] 2.50550 - 4.5555
[ ] 455546-7.9721
7.97207-13 4386
[ 13.4386 - 21.183
I 21.1829 - 31.888

B 31.8882- 58.0822

11°0'0"E

The

Catchment

14"0'0"E
il

13°0'0"N
1

12°0'0"N
1

11°0'0"N
L

0 15 30 60 12&
mMALA
— A

o

13°0'0"N

12°0'0"N

® Location

~~—~— River

9 State Boundary
9 Catchment Boundary

M°00'N

Rainfall (mm)

. High : 612
Low : 262

\W‘lnternational Boundary

11°00°E

T
12°0'0"E 13°00"E

T
14°0'0'E

Fi g1 Rainfall

Ma p

of

The

(Sour «

Catchment (
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2. Prdximty to water sources

Proximity to streams is crucial in flood vu
ri sk. The study i ndikcnatfersom htahte arrievaesr wa rteh iant
48 km away are |l ess vulnerabl e.

12°0'0"E 13°0'0'E 14°0'0"E
1 1 Il

13°0'0"N

0"N

12°0"

11°0'0"N

£

£ |Proximity to River
E 0-4,815.640234
4,815.640- 9,631.280
9,631.280-14,446.920
14,446.921- 19,262,561
19,262.561- 24,078.202
24,078.202- 28,893.842
28,893.841- 33,709.481
33,709.48- 38,525.122
38,525.122- 43,340.762
43,340.762- 48,156.402

® | ocation

\Mntemaﬁonal Boundary

~~— River

9 State Boundary
8 Catchment Boundary

T
11°0'0"N

11°00°E

2.

Fi g2 Proximity to River Map of the Catch

Q. .uU4 C

Land use is a key factor in flood vulnerabi

assigned:

= =4 4 A -

=

Water body (5): Extremely vulnerable due
Ri parian/ wetland (5): Highly susceptible

Settl ememt(dui High vulnerability from in
Cropland (3): Moderate vulnerability; cart
Bare surface (3): Moderate vulnerability

erosi on.
Shrubl and (2): Low vulnerability; some Ve

Vegetation/ forest (1): Least vulnerabl e;

reduaeno f f
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Fi g&a33% LULC Map of The Catchment (Sour ce

2. 9F11l®dod Ri sk

The study utilized a weighted overlay anal ys
creating a composite flood vulnerability ma
rivers, precipitation, slope, and | and use.

T Each | ayer was categori-2esl¢alwe, gWwitteh, praon>
receiving the highest weight.

T The map identifies five risk | evels: Hi
Vul nerabl e, and Highly Vulnerabl e, cover|
T Lowi sk areas ar e -@lrevdatmi mmnrtd gi ams hamd ar
moderate flood zones are found near the
T High and very high vulneebbvhtipnzaneasa

increased risk due to their proximity to
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