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EXECUTI VE SUMMARY

The M{osmad@ama catchment, whizd, kit@eBd4d1appPobo

hectiamestas Negeri a, plays a crucial hydrol ogi
economic activities such as agriculture, aqg.
part of tWebKomBaduguriver system, which run

and Yobe stat esYoibre tBmesiKamadugu

The Md{smasdugu Gana Catchment Management Pl an

of water and | and resources by enezmaniomg ccl
conditions. The strategic pl an, devel oped

environmenteaclonoamdc sfoaccitoor s, highlights key

economic pressures from popul ation growth, <c
and floods, and increasi ng ensvtiartonomme natnadl sdoea d
Additionally, the catchment faces water reso
The overall v-Kemadugt GaeraMCahtahin®rdtablishanagen

a climateresilient, inclusive, and sustainably managed catchment that ensures equitable access
to land and water resources, supports livelihoods and ecosystems, and prometesriong
resilience through integrated planning and stakeholdéngrahips.T h e MK csmaaud u g u

Gana Catchment Management Plan can be achiev

i . Enhanced water resource availability th
efficiency.

ii .Ecosystem restoration and protection, i
and wetland conservation.

i1 Climate resilience strategies, i ntegr a
farming, and resilient infrastructure.

iv.Strengthened governance and stakehol der

resour ces management .

Vv. Sustainabl e ' iveli hoods, promoting ca
opportunities and equitable allocation

To achieve these objectives, the plan outlin
Water resources management involves effectiywv
t o pr eveexnttr accvdron, and infrastructure develo
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Ecosystem protestiabe retbudesatiboge sustain
safeguarding wetl ands t o mai nt ai n bi odiver
i mpl ementing flood pr ot ectfiroingn delayr layadwal rungarbd
infrastructure against extreme weather. Con
management commi tt eemakfionrg,i npcolluisciyv ef rdaentei wsoi rok

resource uslkuyi adidngapraegt yms o osrt d koechad | dceormsmu

The plan aims to i mprove water security th
environment al degradation with sustainabl e |

fl oods and dr eeucgohntosmi cb ocoosntdisd win,ss f oandubfosat

governaneerfrorsulsamg nabi ity of catchment ar ¢
The methodologies in this plan can be scal ed
under the ACReSAL Project, enhancing regione

initiatives by government and d&ashopmeohmpa

Past and ongoing i mmeelrtv earteiacns i n t he

To put things in the rigahnBESRhmntwexts,e tvabli @ uBS
current devel opment initiatives undertaken

Komadugu Gana.
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TablEP&sSt and Ongoing Initiatives by Gover nmi
Komadugu Gana Catchment

LOCATI ON PAST I NITIAT ONGOI NG I NI T1 AT
Proje&®bmadugu Y
(KYB) project ) _ _
AgenNiygeri an gOPrOJ.e(Agrocllmatlc—
.

Arid Landscapes (A
AgenkEgder al and st
worl d bank.

Komadugu |resour ce chal |[Focus Enhancicnlg m

UNDP and ot he
FocusAddressin

conflict resollresilience, i mpr
user s, Il mprovimanagement, ref
regul ati on, sustainable | and
agricultural o
ProjNMNatti:onal Fa

Devel opment Pro
Agency: Feder al
Agriculture and
with World Bank
Focus: C-d mm

Wit hin tH
catchmejagricul tur al

i rrigation S
i mproving rur

t hrough sust a

water manageme

ProjecSttrategi
for Wat er
Devel opment i-n
Yobe Basin
AgencWfrican
Damat ur u Ha deljaimnaK @ama du (
State)|Yobe Basin Truy
|l ntegrat ed Wa|
Management Con
Focus Il nt egr at
resources

reoperation (
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Chall awa Gorg
water suppl vy,
management ,
rangel and ma n
ecosystem rest
ProjHadeljaimrea' ar e - Kd
Yobe Basin Trust F
AgenxciMisgerian gov
Yobe Jig international part
and Born.d Focus Promoting i
resource manage
KomadYaghlie Basi n,
Hadeljaimea' ar e
ProjecRur al Wa
under the Sus
Resilient WASH
Agency Water Ai 0
Gl obal Supply
Wor | d
Riglaerj I, Hegcgahancing 3
Community
Local Govidrinking wate
Ar ea, Bau .
hygiene ( WASH
womenos ¢
empower ment ,
publ i c heal t h
power ed bor e
sanitation f ag
Bauchi, ProjectBauchi
State (Water Supply BH

Vi
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AgencyAfrican
Bank (ADB) ,
Wat er Board (
Government of
FocusExpansi on
water supply,
45, 500m) / day .t
install ati on
pumpi ng stati
strengthening
i mproving wat
and sanitation
Chad Ba:;
Devel opn
Aut hority
‘]'Bgawﬁ’. Y(I Projetintegrated Ri
a,lAudC ' Devel opment Progr 4
d_‘"‘_m_a""aA AgeniciNBEMA, SEMA,
Ha d ¢gjainea 0 international part
River b FocusReducing di
Devel opt floods and droug
Aut horit earl vy warning S
Jigawa, preparedness
Bor no, B
Pl at eau,
ProjectBorehol ¢
Project for
Access
Agency Borno
Gwange ligoyernment, B
Mai dugu
MetropolitWater Supply
( MMC) , Bo|
Agency ( RUWASS
Focus Providin
adequate wat el
new borehol es,

Vi
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communi ties af
of a statewide
ProjectBorehol ¢
Project
Agency Borno
Government , B ¢

Tungush

Community,Water Supply

L.G. A, BolAgency (RUWASS
Focus: Provid
reliabl e wat e
community t hr

drilling.

Mai duguri
St ate

ProjecBor no St at ¢
Project

AgencyWor | d Bank
Wat er Corporatio
Government of Ni

FocusExpansi on 0]

i nfrastructure b

Lake Al au, const
and di stributi
strengthening BS)
sanitation mast.e
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Gajiram,

Borno St

Proj@ampl eti on
Water Supply H
AgencyBorno
Gover nment
FocwPsesviorl i ab
supply Gaj
compl eti on

t o

infrastructur ¢

to cl ean water

Gar i,
Damat |
St ate

Buni

ProjBwri: Gari W
Treat ment Pl ant
Yadi / Damaturu F
Control Project
AgenX¥gbe State

FocwkPsesviomadfe d

water, mi tigat.i
i mpact s, suppo

through irrigal
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Despite the aforementioned initiatives, t her

interventions within the catchment did not e

cohesive manner. Numer ous projegctag edppepreod
tackle the interconnected i ssues tehcaotn oamiics e
devel opment challenges. As a result, the <cat
soci al probl ems, some holfi ghtiecdh baerleow.ot ewor t h
Key Biophysical and Socioeconomic Chal

Stakehol der engagement and biop-Kgmadabua&anra
catchment iI's confronted with the following

chall enges.

Bi ophysical Challenges

1 Land degradati on eaentde dsxiswa tdédéficrae stoati on,

|l and management have |l ed to increased soil
Yobe and Bauchi Sstates are experiencing a
avail abl e forstaugrrei.cul ture and pa

T Depletion of Water Resourckettgnth wWwaptdeol sgrc

i's at r i se&x tdruaec ttioonovaenrd decl i ning groundwa
climate change. l rrigation, domestic use,
fluctuations i n surf acme rvwatseers avwseairl ahoinpietty
T 1 mpacts of crliismange tcehmmegreat ures and irregul
ri sk of droughts and floods and destabiliz
rates reduce overal/l wat er retention capsz¢

deserti.ficatio

Socioeconomic Challenges

T Conflict over |l and iamdr evadieng recmopuetcietsi on
pastoralists has intensified |l and use con
These disputes are |ikely to worsen and en

framewor k codidadmiomiss tfroat il am.
T Economic vul nerability :anTdhel irveegliiohno omde nraei s

dependenftednagraiinul t ur e, |l eaving communi ti
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addi ti on, |l i mited access to alternative sol

technol ogy prevents economic diversificati

T Socedgmwonomic disparities and undslugthaipoaelreyl
weak governance, and | imited infrastructul
devel opment . Over 70% of | ocal gover nment

high or very high poverty | evels.

T Weak govieWemaknce nstituti onal framewor ks,
management , ineffective policy enforcement

hi nder the sustainable development of the

al so l' i mi ted gemmeikée hodrnder | radgaaquat e i nvol
governance structures. Although institutic
women and marginalized groups to challenge

For sustainablactdevel ppmeéemntcj pahieon of al |

requiring effective coordination during i m
and downstream |inkages within the waters|
basins in the country.
|l nadequate infrastructure and weak governanc
gr owt h, with inefficient irrigation systems,
water. Additionall vy, weak instridemaemtnabf fwa
policies challenge resource management .
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El ements of the Catchment Management F

The strategi c vairsei orne ftd mbgb t e btjwdnuptgi nveenst s -of t he

Komadugu Gana catchment management pl an.

l1.Strategic Vision

& ment
quitable
ms, and
older

2.Strategic Objectives
To achieve this vision of the catchment pl an

i. A sustainable use of the natur al resour
future generation.

ii.Livelihood enhancement and food securi:t

i i T Environment al Management and Climate Ch

i v.Water Man:agkEgeinttabl e water management at

pl ace to address pollution, availabilit"
in place Integrated Water Resources Man:
f Surface and ground water management.
1T Equitable water allocation

T water pollution control

T River diversion

T Invasive weed control

T Community engagement

T Gender I nclusivity

1T Pest management

1T Water conservation

T water for efficient irrigation systen
f Monitoring stations for ground and su

v. Land :Reswi ew existing | and use | aws to add
and conservation of the environment to ad

XXV
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T I'ndiscriminate bush burning

T I'Illegal tree felling

T Gully erosion

1 Desert encroachment

f Over grazing
.Environment aill CBroyecotuitonst akehol der 6s en
restoration, nature conservation and sust

use of renewable energy to reduce carbon

iCommunity: Bwetneifn tpsl ace empower ment progr a

mal e and female members of the catchment
Heal th Care Centres, rehabilitation and

and ensure gahlderhdallanweleopment progr amme

Economic DekEstabmeshment of skill acqui s
infrastructure, provision of michar cesetdi t
facilities #«Thai mprowmwervdboe back to scho
school sd6 children.

.Climate ChangsestRéesi shemraée of community tr

and privatoer cwaondtllsgob@ame df reemdl y cottage

devel op climate smart agriculture throug
promote drought resi stant crops, as wel |l
climate change adaptation.

Monitoring And EvalPohdtitomo €At Ahimghme Biarsg si n
pl acebaesdl| M&E mechani sms in the catchmen
States of ACReSAL to form a monitoring co
mi ni sdterpiaerstammedn tasg,enci es, i ncluding stakehc
by ACReSAL and be supervised and advi sed
Devel opment Commi ssion (NEDC). Whenever A
then facilesabé the @zommvitiee. This i s t
of the catchment for sustainable use and

X X Vi
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Catchment Policies

It is necessary to recognize and further dom
order to foster harmonious relationships anc

use of interstate water reseatiress. afmdelLbwyg &

Nati onal and I nternational Treaties Govern
T Lake Chad Basin Commission (LCBC) Treaty:

management bet ween Nigeri a, Chad, Camer oor
coordinated water allocation, flood risk m
T NigeNriigeer Joint Commission (NNJC): Facilita
conservation between Nigeria and Niger, p a

joint monitoring of groundwater depl etion

Nati onal Laws and Policies on Water Resour
1T Water Resources Act (2004): Provides the |
across Nigeri a, -Konnta duudgiun gGainna tChaet cMinseanut . E s
for water use regulation, pollution contro
T National Water Resources Policy (2016): Ad:¢
(1 WRM) principles, emphasi zing sthalselo!l de
management . Supports the development of <ca

| oceaviells .

Land Use and Environment al Policies

T Land Use Act (1978): Governs |l and owner sh
Requires gover nmertcahbhpprlamal dfeovrel bpmgat |
environmental sustainability.

T National Environment al Standards and Regul
(2007) : Provi des environment al protecti on
management , and i mpadadtc atf s Bbeasseetde n &€ B vV i rRoengmx
managemeespmpégance with sustainability gu
St alteevel Catchment and Water Resource Manag

1 Bawuchi State Environment al Protection Age
control, wast e management , and enf orcemer

catchment conservation and protection of w

XX VI
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T Yobe State Environment al Protection Law (
conservation, wetl and protection, and sSu

framewor ks such as the Water Resources Act

f Borno State Urban and Regional Pl anning L
zoning, and -praonde uasreasn. fPopports resettl el
di splaced by climate change and | and degr a

Ot her treaties, policies, and | aws are outl.

Treaties

T Vienna Convention on the Law of Treaties
signed, ratified and inforce (pacta sunt
T UN Watercourses <@Gawvegmtiomalonuse®nof s h a
application to surface water and connecte

T UNECE Wat er Convention on relevance to bc

application to al/l uses of the shared wat
T Niger Basin Water Charter as principal tr
|l nternational Policies That Affect Water Res
1T 1971 Stockhol m Declaration on Human Envir
1T 1992 Dublin principles on water and sust a
T 1992 Rio Declaration on Environment and O
T 2008 ECOWAS Water Resources Policy

T Draft Articles on the Law of Transboundar
Nati onal Laws and Policies

T 1999 Constitution of Feder al Republic of
T 1993 National Water Resources Act

T 2016 National Water Resources Policy

1T 2016 National Policy on Environment

T Nati onal Climate Chan2g0e30Pol i cy for Niger:i

XX Vi il
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an Components

address the challenges in the catchment,
eas are identified in order to achieve the

an
mponent 1: Sustainable Conservation, Manag

AAger m water security and-Kemaldogiuc &lankalCan «
pend on sustainabl e water resource manhagert
corpor-dtesepol ntgrventions, commurmi tay ail ryvsa
stainable conservation, management, and us
integrated watershed management, wat er
cycling and reuse, groumdodleemamdge i at wat g
d cchdmpteve water planning.

mponent 2: Preservation and Restoration of
sustain biodiversity, improve environment
t h&KKovmadaagu Gana Catchment, it is imperatdi
d restored. This includes tpoomrevewvee i heteer

d a

dvance ecol ogi cal bal ance. Wetland prot
roforestry andespshatnakbbe Fehdrestation
0
a

n control measands | npehi-ktyesd f @womoee@wnd
tives, and habitat restoration for end

mponent 3: | mproved Diversification for Su

ase economic resisleinesnadd,vel eaxcsdnirnaelei

n S

e
able devel opment, it i's I mpebhasede t
sesesi tl ematefarming met h oadnsa g e mairstt ,ai
n

ance and credietd awdirlegbielnietuy,s ht p mnpt

ctions and value-gemai atsi, ngal aetrinaitt ves,

n =] O ou (7]

> S -

() @D o > Q =]
— .

ries development are i mpompaménstrategi

mponent 4: Climate Change Adaptation and D
eservi ngomacecu u s@ana Catchment from the gr
guires disaster risk reduction and cI|l i mate
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resilient infrastructur e, sustainable | and

emergency responsheasptiamsdapteabsgnet gntbA) , C a
awareness initiatives, integrati mwahbdlei matee gy
and financial mechanisms for adaptation are
i mprove resilience.

Component 5: Strengthening Institutional & P
The successful application of sustainabl e w;
efficient Il nstitutional and project coor di
enhanced account abi |I-makyi, n ga nadr ee fd ldla tegnugat r hagretc ene
governance framewor ks. | mportant strategi es
capacity bstbkdehgl demwul piatfor ms, | egi sl ati ve
measures for accountabilieyVyopmeéntr anopacenscy
technical assistance, and dispute resolution
Component 6: Mai nstreaming Gender Equality &
Promoting sustainable development, empowerin
access to resources all depend on mainstrean
|l ncl usi vmmakdiecg,silomi | ding the capaoiupg, okeqwa
access t o resour c-eespodesvievieopi nfr agsamadiecrt ur e
awareness and advocacy, economic empower men
frameworks, and policy integration are some
Component 7: Resear chDrainde ieExBPe&issnigon f or Dat a
| mproving ecosystem management, climate resi
al |l depend heavily on research and extensio
resear chwoand raegll i ccmdak ens , c adircvipesnt osdt ataad egi e
support sustainable devel opment into action.

use of remote sensing and GI'S technol ogi es,
creation of extension s eormvmucneist i € rba&e@nmhman
monitoring and citizen science initiatives,
pol-ociyent ed research for adaptive management
knowl edge exchange sdaregp ssametofmutshte ber ucikaln

this strategy.
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Component 8: Effective Monitoring, Evaluatio
Adaptive management, I mpact assessment, and
monitoring, eval uati on, and reporting ( METF
accountability among all -bsatsalde hdoa ddiesrigo neandi el

Framews for tracki-migmepemd mirmamiceg ofealwater

periodic iIimpact assessments, stakehol der f ee
reporting, buil ding capacity for me n iatnar i n ¢
predictive analytics, and adjusting policie

i mportant parts of this strategy.

TabES2 bsehows a summary o f component s, ac
responsibilities o f t he dKofniaedruegnut Gatnaak e @@t «

Management Pl an

X X X i



Tabl2S&#®mary of Component s -Komh dAigtui VGatniae sC ad fc htnteen t MiPd aaun
Component|Activitie Key I ndicgResponsi hStakehol
S/ Recommendat
Partners |[Engageme
Sustainab
Enhanced
Conservat | Expand ' ~ |Upgrade h
_ 50 % i ncr|State Wat|deci-maloinr
1 Managemen| hydrol ogi|20242 _ _ net wor ks an
_ ) moni torin¢gResearch |for )
Use of monitorin ti me sensor
all ocati
Resources
o Communi t
Preservat|Rehabil it _ S | mpl ement
_ 10,000 ha|Environmegparticip o
2 Restoratijwetl ands |[20293 ) policies a
o _ _ ecosystemgAgencies, conserva _
Critical riparian . ) conservatio
i ncenti v
Climate o _ _ S
_ Develop - Il ncreased |Ministry |Inclusio|/Prioritize
Adaptatio _ _ ) _ _
3 D . resilient|202802fl| eeocedsi st ajlResourcescommunit|ecfori endly
I saster
. infrastru i nfrastru¢qGovernmenplanning|solutions
Reducti on
| mproved Support 40 % incrMlnlstry Mi crofin|Diversify
4 Di versi fi I|veI|h002022433Commu_ha$§Agrlcultuaccess streams
. : . d . .
Sustainab|cl i mataet a enterlorisPrlvate Sbusinessj|jagricul ture
Livelihoo
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Strengt he
Strengthelinstituti Policy col|lFeder al Cr ossesct orfAl i gn nat i
I nstitutijcapacity [202D2i mproved Governmencoll abor|with SDGs
Project Clintegrate enf orcemenWater Agecapalcuitlygpracti ces.
Mechani smigovernanc
_ Establish _ Local Wa |Wo menos
Mai nstrea o 50 % i ncr _ _ Ensure -
sensitive Associati|l eader sh .
Gender Eq 2029 3wo mé red . responsi ve
. governanc Communityand o
Soci al governanceé policies.
framewor Kk Leaders empower m
( GESI)
Promot e . . ) o |
Research Adoption Uni versitiPubpiicvajScale up pi
_ and t ech _ _
Extension|. _ 202 3watsearvi ng |l nnovatigpartners|based on
_ Il nnovatil o ) _
Dri ven -0 technol ogilPrivate Sresearchjoutcomes.
. managemen
Maki ng
_ | mpl ement Stakehol |[Ensur e
Effective _ _ Annual ajCatchment _
_ moni torin ) |revi ews management
Monitorin ) 202D 3reports aAut hori ti _
_ evaluatio S feedback|jadjust ment s
Evaluatio revisions |Research )
_ framewor k mechani s|dat a.
Reporting
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10,000 hectares of restored wetlands and
buffer zones; 20% increase in vegetative
cover

100% digitisation of water and land data;
60% uptake of innovation-driven practices

100% of riparian states adopting aligned
A policies; 80% enforcement of catchment
regulations
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40% increase in nonagricultural income:
generating activitics; 25% increase in
household income

50% of water governance bodies with
female leadership; 100% inclusion in
liveliiood programs
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Expected Outcomes

These strategicdevet epwd rsbaymmia ¢l b g u Gana Cat ¢

ManagePheamnt,| [i fi nMipullelnyemteaad t o the: foll owing ou
Groundwater recharge and water source sust
results in equitable water distribution, 3
wast e.

I .l mproved biodiversity conservation, resto
erosion and | and degradati on, i ncreased c
resilience.

i ii.mproved food secadapgtyi vtehrfoairgrhi ncgl i meattheo d s ,
incomes and economic resilience, and great
business owner s.

v.Enhanced community readiness througtdueeaedly
vul nerabilities and disasterseéeflfieatts, ndmas
Strengthened institutional framewor ks for
enf orcement and coherence of policies, an.
through partnerships.
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CHAPTER LNTRODUCTI ON

1. Purpose for the Pl an

Despite the fact that the catchment area i s

pastoral, and agricultural activities, it fa

i . Environment alDedoegreadati om:; overgrazing,
have |l ed to soil erosion and biodiversit
flood mitigation. Unregulated mining and
and water.

ii . Reduced wexees dilwev:water extraction, damm
di mini shed water availability and quality
conflicts.

ii1Climate Chankgre at mgacrtasi:nf al | and rising
availability and agricultur al productivit
depletes soil fertility, threatening sust

i vilnsecurityycamodmiSocDbsse@wiionyg i n Borno
communities, di srupting agriculture and
infrastructure devel opment. The | o0s-s of t
based natur al resource management .

v. Socaconomi ¢ Rapeisdssupe@epul ati on growth i s i/
water, food, and l and, straining resour
unsustainable practices, while weak coord

12Rati onale for a Strategic Catchmer

The CMP provides a strategic framewor k

management, and sustainallse fddJeeolwspment i

fo

n t

i . Enhancing water avaTlHebCMPt pr amat eqsu al nt g

Resources Management t o enhance water

smasliclal e reseseadsorns watdemdrlyarvesting.

us

ii .Promoting Clnicledee CRI®Psbbibets climate resi.|l

Ssystems, i mproved f-smadt magageménbhuyecl

carbon sequestration.

Pagle |

A ma



Mecon Geology and Engineering Servg

O
MECON SERVICES LTD {MSL}

i i iSupport Ecosystem Protecti olnh eanGMBPB ifoodci uvseer:
restoring degraded ecosystems, protectin
sustainable forestry, while monitoring bi

il v.Facilitating St ak:éethel deeMP @onlhlaanbccersa tcioolnl ab

Cat chment Management Commmatktienegs af nodr sitnrcer
partnerships for watershed protection and
v. Encouraging Susdeihraddhtei cCuldAdpr omotes sust
use through balanced zoning, soi l conser

alternative Itiovwerliishm oadrsd | fiikseh eercioe s .

13Expected Outcomes

The Strategic Catchment MomagemaentGaRlaanCaft @t

expected to produce the following outcomes:

i.  Coordinated water, land, and resource management for sustainability.
ii.  Water and soitonserving technigues to boost productivity.
iii.  Habitat restoration to sustain biodiversity and ecosystems.
Iv.  Measures to reduce erosion and flood risks.
v. Sustainable activities to improve livelihoods and resource use.
vi.  Strengthening institutions and stakeholder engagement.

vii.  Adaptive systems to track progress and guide decisions.
14Sustainable Catchment Management F

The Strategic catchment management fl@@MP) helps for MiaurKomadugu Gana
catchmenwill ensurethe sustainable managemeuit the catchmentshatural resources.

Some of the key roles are as follows:

I1I5Environment al Rol es

The environment al roles include:

T Watershed Conservation & Restoration: I mp |
soi l erosion control to enhance biodiversi

Pag2e |
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T Sustainabl e Wat er Resource Management : P
Management (I WRM) to balance surface and ¢
and siltation.

T Climate Adaptation & Mitigation: Strengthe
warning systems, reforestation, and sustai

1 . SSocEmwonomi ¢c Rol es

The scoinomircer ol es a

1T Livelihood Diversificatgemer abteivred ogc tail vtietrin

tourism, sustainable fisheries, and agrofo

T Water Security & Agricultural Sustainabil.

harvesting, and access to clean water for

T Community Engagement & Capacity Building:

training, cooperatives, and participatory
1.Governance and I nstitutional Rol e s
The governance and institutional roles wild

T Strengthening Policy & Regulation Enforcen

water all ocation, and pollution control | a
T Ilnstitutional Coordination & Stakehol der
bet ween government agenci es, private sect

catchment governance.

T Pub-Piicvate Partnerships (PPPs) & l nvest me
resources for sustainabl e water i nfrastr
adaptation initiatives.

18Cat chment Pol i ci es

For harmonious relationship and engagement o

i ns¢émate resources including water, the foll
recognized, and ratified treaties further do
l1Treatheskey treaties considered includes:

Pag3® |
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f Vienna Convention on the Law of Treaties
signadijafneded  paet a suynt servanda
T UN Watercourses <Qawvv@rtiomalonuse®nof s ha
application to surface water and connecte
T UNECE Water Convention on relevance to b
application to al/l uses of the shared wat
T Niger Basin Water Charter as principal tr
T Lake Chad Water Charter as principal trea
21l nternational Pol i ci es:t hilemtte rApdteicen #lat eonRe
ar e
T Stockhol m Decl aration on Human Environm
T Dubl n principles on water and sustainal
T Ri o Declaration on Environment and Devel
T ECOWAS Water Resources Policy (2008)
9 Draft Articles on the Law of Transbound:
3National Laws and Policies
T Constitution of Federal Republic of Niger
T National Water Resources Act (1993)
1T Nati onal Water Resources Policy (2016)
T National Policy on Environment (2016)
T National Climate Chan2g0e30OPol i cy for Niger.
T National Agricultural Policy (2016)

T Nigeria's Agricultural Transformation Age
T Nigeria's National Forest Policy (2006)
The Strategic Catchment Management Pl an can
policies in Nigeria by aligning with their s
with the policy objectives of )t hwehiNatiicnalo !

Pag4e |
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sustainabl e water resources management and p

of the National Environment al Policy (1999)

conservation, protection, and triecn alr aAgoinc wl
Policy (2016), the SCMP can align with the p
agricul tural practices and i mproving food se
On a regional scale, the SCMP can be integra
Charter: which aims to promote sustainable w
can also integrate with the Ec@OBO®WAS)CoWartuenr
Resources Policy objectives, such as promot
resources management . There are sector al p
Transformation Agenda (ATA) @aynd( 2®®6 N.i gelra aS(
integrate with these two policies by promot.i
food security for the former while promoting
for the | atter.

Some IKnetyegr at i onCaiesihdaerri esdnsar e :

i . Establish a coordiSeat iuen ac cramintittédée e c o mp.
from relevant government agencies, region
coordination and integration.

ii .Conduct policyldaptahgpl gaps and inconsi st
Cat chment Managememal iPclicensy eahnadgh esxti rsd ti enggi e s

t hem.

iiiDevel op a monitoring andg&setabl uahi an ff ame
progress, i dent i fgdjcuhsatl heemntgserslt, aanbsh g s unraek e thil
national and regional policies.

i v.Engage staklemobdldee sst akehol der s, i ncl udin
organi zations, and | ocal communities, i n

ensure owneirship and buy

The catchmenatcqaaeatiesds welkth various devel op me

including the Multisectoral Crisis Recovery

enhancing critical infrastructtutee secbunses.
S

North East Devel opment Commi ssion (NEDC) ove

Pagx |
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t s, i nitiatives from the Lake Chad (

(@]

(@)

pment Aut-Bamatg, Rt her HBdei paAut hority
e Rural Access -aRADMMNGBGiIi pi 6ye®Pr oagmaonhg &

>

er, the Strategic Catchment Management
nent s of t he cat chment as outlined T
opment approach for t he regi on. Thi s
connectedness of these component s, t h
egically planned with regard to the s
opment in this integrated frehs onhe semrd
n, as opposed to conducting interventio
al noteworthy examples of successful S
Africa's National Water Act, the Mpang

Catchment Management Pl an, aalQa tlcohcnaetnetd
Management Pl an, the Ngarelan Springs C

ment Management Plan are prominent init

Pagt |
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CHAPTER E€HARACTERI STI CS OF THE CA

2. Llocati on

2. 1Lokation and Boundary

The MisauKomaduguGana Catchment in northeastern Nigeria covers ar@3mil9 Kn?
(2,341,900 hectargsBordered by Ngada (West Chad) to the east, Gongola to the south, and
Hadeija Jamadare to the west, Its diverse |

making it essential for regional economic integration and cultural exchange.

10°0'0"E 11°0'0"E 12°0'0"E 13°0'0"E 14°0Q'0"E
. ~ e — N =

100N
100N

13°00'N
12°00°N 13°00'N

12°00°N

11°00"N
11°00°N

10°00"N
10°00"N

= e { .
10°0'0"E 11°0'0"E 12°0'0"E 13°0'0"E 14°0'0"E
s

Km

0 62.5 125 187.5 250 W‘Q 2
s

Fi gt Mdi sskamad@agmua Cat chment showing the LGAs

The Strategic Catchment Management Pl an i s
knowl-cerdigeen scientific report, which compr i ¢
utilizing contemporary methods fr omnsmutle i pl
observations, focus group discussions, i nt et

stakehol der s.
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2. Precipitatio®dunsdanmpderReluatei,ve Humi

2. Prkcipitation

The rainfall p-&bmad@a@man qahtec hMesnau shows di s
variability, which i s-Sahddfiiami reg ofl @agti .crad a@fo n
term trend suggests a modest decline in ave
aboawer agetipoeci puth as in 2003, 2006, and 2z

201F8 gure 2.2

This variation reflects:

T The influence of climatic cycles such as
Atl antic Ocean SST anomal i es.
T I'ncreasing unpredictability of rainy see

agriculture and water resource planning.

Precipitation
800

750
700
650

600

Precipitation (mm)

550

500
1995 2000 2005 2010 2015 2020 2025

Year

FigRZAnnual Aver adeorP MeogiapdiGtagautai & r at egi ¢ Cat
(Source: MSL, 2024)
2 .

demperatur e

The M{ocmad@gmua Cat chment ,h -agii tduhtdomidduibtnr d mei tsieo
of northeastern Ni geri a, exhibits a hot tr

temperatures and pronounced seasonal sféenoct y:

Pag& |
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high temperatures throughout the year, wi t h

particularly between March and May.

Over the period from 2000 to 2023, a gradu
catchment . Synthetic estimates suggest that
approximately 34.8AC in 2000 to abomits&8of A
0. 15AC per year, which, although based on mo
observed ac¢¥rSoashse Itihaen Suvedgarodri gudr &Ve®t 3 Af ri ca.

The annual temperature range is relatively
bet ween December and January (during the Ha
recorded in the | ate dry season, juuets Weafrome

the hottest months often exceed 40AC, especi

Temperature ( )
39

38.5
38

37.5

w
~

36.5

Temperature ( )
w
(o]

35.5
35

34.5
1995 2000 2005 2010 2015 2020 2025

Year

Fi g3 Aver ageeMmprual LTOOD ftfoo 2 0t2h3eGavi as au K
cat c hMdeorutr c e : MSL, 2024)
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2.2.3 Sunshine Duration
The Catchment enjoysoabdndant ypurmahi mneayear
ecol ogi cal zones. Annual sunshine duration
values recorded in recen(tFiygeuarres 2(.e4d)g., 3300
Key observations include:
1T Hi gher sunshine duration in drier year s,

20025007 ,i222372.
T SIight wu
climateeen reductions in rainfaldl

T Seasonal

seas

3350

3300

3250

Sunshine Duration (Hours/Year)

3200

3150

3100

3050

3000

2950

2900

2850

2800

1995

on a

2000

pwardyeanengeoved,thek24y influenc

and interannual wvariations, shap

nd clear skies dwuring the Har matt

Sunshine Duration

2005 2010 2015 2020 2025
Year

Fi gB4d e Annual Sunshi2d2ez2®WWyplr @dd2on (2000
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2. Re4d ative Humidity

Rel ative humidity in the Catchment shows not
from 39% to 6k%rowerr itolde Zhese fluctuations
rainfall variability, risingiing waealtrtienrg yea a recs
(e. g., 2011, 2013) . (Figure 2.5)

While there #ermodetcdiomg,| tm@ data hints at
relative hu&dmidkéeyyovefl temeed by:

T Rising temperatures, whi chhaoalndcirnega scea ptahcei ta
T Reduced vegetation cover, |l eading to | owe
T l'rregular rainfall patterns, affecting so

This pattern reflects broaarirdcanhknadird dzyonimens .

Relative humidity

Relative Humidity (%)
P a (3} (o2} (o2}
(] o ol o (§)]

N
o

w
ol

30
1995 2000 2005 2010 2015 2020 2025

Year

Fi g Annual Average HGamai €Cyg( Eome tMe s aMS K, 20
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2. Topography Gebil aiggaiglen,dTy pes

2. Jopography

Geographically, the catchmenthii ghladmad ¢t ¢ ez

interspersed with seasonal Fsievaesrosn aangdr i fclud a d
southern is characterized by highl ard gwlhiel e
26shows the digital el evation model of the

within the states that bedmwti tutes the catch

10"4?'0"E 12“3?'0“E

12°40'0"N
1
T
12°40'0"N

m State Boundary
“"\\ w Catchment Boundary i

N\ International Boundary.
Nguru Wetland

‘]0“5?'0"N
10°50'0"N

Elevation (m)

A
River Haw Sy
. > ; High : 775
.Bal’c’" o” 2 Vs W6 o ™ 200 —
;7// —— Km = Low : 265

T [ L Z v 4 T
10°40'0"E 12°30'0"E

A\

Figha@Ri gital El evati on ModM3$L 00 224)e Cat chmen

2. Drai nage

The drainage system of the catchment i s comp

geol ogi cal features. The catchment's rivers
suppl vy, and sustaini.iFg g@&h®ehonwast utrfad damadii m Qe

mor phomet roifc MKsadayd@@maua Cat chment .
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STATES OF | NFLUENCE

Bauchi
Borno

Ji gawa
Yobe

A W DN P

8'500°E 10°40'0°E 12°30'0°E

12°400'N
12°400'N

—, Legend

10°50'0°N
10°500'N

e State Capital

5 ~"—— Stream

2
; Fonoos Q\mq\/f‘v‘g C3 State Boundary
&
e Catchment Boundary
OMBE STAPES =3

(2 Wlmernatlonal Boundary
60 120 180 240

B Nguru Wftlands

r 1 Z r
10°40'0"E 12°300°E

FigAtBr ai nage MEpmatbG@duas aat chment (Source: |

T The Gongol a River i's the main river i n Be
and flowing into the Benue River.

T Yobe Sdrmraidbryedt he Komadugu Yobe River Basi
Komadugu Gana Rivers, essential for water
draining into Lake Chad.

Il n Borno, the Yedseram and Ngada Rivers f
Jigawa Statedbs drainage system includes t
the HBEderpyaWetl ands, vital for biodiversi
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iO‘ZO‘?O’E ”‘3.’:’10’5 ‘2'4;‘01 13'51.50'5

13'3lO'O'N

JIGAWA

12°21'0°N

|2'2‘!‘0'N

B voterbody

g i
5- - - Vegetation ;
= * xeleo«ologml Station” ey e vand
e River
/N National Boundary I setvement
C3 state Boundary B Bareiand
.C3 Catchment Boundary Farmiand
12°440°E 135750
Fi g dap of Meteorological stations (Source:

The World Meteorological Organization (WMO)
Nigeria, but only 237 are recorded. For weat

are recorded, with data received from just 5
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2. HLedl ogy and Soil Types
2. 3G8olLogy

The MisauKomadugu Gana Catchment's geolahownin F i g BT Gs influences water
availability, drainage, and soil properti@sthin the catchmentThe main features of the

catchment geology base on locations are:

1 The western and southern parts are dominated by the Precambrian Basement Complex in
Bauchi, with resistant metamorphic and igneous rocks like granite, gneiss, and schist.

1  The northreasternand central regions feature sedimentary formations from the Upper
Benue Trough and Chad Basin, including sandstone, siltstone, and shale.

T Yobeds dominant Chad Formation consists of
Kerri-Kerri Formation lies over basement rocks.

T Bornods geology includes Chad Basin sedi me
complex rocks near the Mandara Mountains.

1 Jigawa lies within the Nigerian Basement Complex, featuring ancient crystalline rocks
such as granite, gneiss, and schist, resistant to weathering.

Pagleb6 |
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2. 2S8i 1l Types

Soi

proi
SOIi

I types i n sthloewd agtBd enaernyt daerpeean di ng on | o«
marily influenced by various f d&dhteormaj ouct
| types are outlined below according to t

Ferral Fgolumd i n Bauchi andi Bbrpow&S&aaher ed,

yell owish soils rich in iron and aluminiu

Ver tiGloalysc h, fertile soils found in fl oo
drai mhge.are mostly found in Bauchi and Y

ArenoSansgydrewehked soils with [ ow fertilit
Theyhiaglkl y permeabl e soil s «fonmewmchin amrd di
St ate.
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T Fl uviYoalng, fertile alluvial soils i1 deal

fl oofddinmgd i n .Bauchi State

T Sandy:FSoouinds i nmo te eope hi al hdgrl avionbeed Skt uatt el

fertility, sruepspiosrttainntg cdrroopusg. ht
T Loamy :Sobalsanced mix of sand, silAl sand
found in Yobe State.

T Clayey SFwiulnd i n Yaloe sfebabeol hiputy gpraone t
waterl ogging, suitable for rice farming.

9 Al luvialer3oHdlesppsveerd soil s suppfoorutnidngi ni n
Yobe and Jigawa States

9 Gl eyy3Mater |l ogged,chnwstoriilsntrequi r iFrogpundar enf u
most parts of Borno State.

T Luvi:€bamygch andenséyigmpporti nign inmmdsetn srievgei

of Borno State.

T Acri:€bhgey, acidic soils suitiend rhoosrt spoa rgth

Jigawa State.

T FerruginouosnsSbidiraehled soil sedfmumar t noft h&
St ate
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Fi grisoi | Map of the cMSLlc 2mMemt) area (Source:

2. ldand Use and Land Cover

The M{ocmadugu Gana Catchment features divers

climate, topography, soil conditions, and hu
|l and, grazing areas, forests, durelsanarsetviltea
hydr ol ogi cal bal ance, ecosystem stability, a
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JIGAWA
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Fi
2.
Ag

T

gR¥d and use/ Land cover map o)t he catchmer
Agicultural Land Use

ricul tur al |l and use within the catchment a

Rainfed Agriculture: Predominantly rainfed
northern Borno St at e cwiwpha andi,lglreotu,n dsnaurtgsh uans,
[ Garba eFoald. andO0OA8riculture Organizati on,
|l rrigated Agricultmoeplrywcti gatdi eom frawvmirng
reservoirs for rice and vegetable cultivat
Ri ver anNguradeWgtal ands) and southern Borno
supports millet, gsioaudmlum, rmaigiae o okmad agmrmi vy
dry sfeaarsminnighihe catchment area.

Shifting Cultivation: Some shifting cultiywv
farmers rotate far ml aneas itdo arreesatso rseu csho ials fs

shifting cultivation is practiced alongsid
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2. 4drban arAd eBwi | t

Human settl|l em&komtmadiumg ut lGa nMi €au chment are she

availability, and economic activities.

Bauchi State has rapidly growingi.tyban ar

Yobe State has a mix of pastoral l ands an
|l n BotramtoMdai duguri, Bama, and Damboa are c
fertile I and.

f Jigawads urban growth is focused in Duts
administration and economy [ National Spa
2023] .

2. ANe5 | ands and Waterbodi es

Water bodieKomaduthe GlasauCatchment are vital

and industry.
T Bauchi State features i mportant water b o
Gongola River, which support wildlife and

[ Adamu & Garba, 2018].
T Jigawa State also has significant wat er

seasonal streams, which i mpact agricultur
and human needs [ UNEP, 2023].

2. Dedertification and Land Degradati on

Deforestation, overgrazing, and climate <chan
with desertification resulting i n minimal v
exacerbate this issue. Simit aragd Yele aS8bati
overgrazing and deforestation, particularly

2. Miher al Extracti on

One of t he mai n drivers of t he catchment e

mi neral s. I n Jigawa St at e, for exampl e, t he
extraction of minerals |ike graei seaaertds!| eme
andmasé by al i n nature [ Geol ogi cal Survey of

Pag22 |



Mecon Geol ogy and Engineering Services d e

2.4.8 Biodiversity and Ecosystem Summary

Tab2le Summary table of the Biodiversity of the Catchment

St attEcosystems|FIl or a Fauna Ecosystem SeryNotabl e

Areas |/

BaucgcSudan/ Sahe|Acacia spp.El ephant s, wood, mediYankar:.
rivers (Go|(Adansoni)a, l[monkeys, ba eries, ec(Park, Su
wetl ands, Neemz&adiragq(herons, st i ng, habi! i fe

wetl ands

turtl es

Springs i ndyi,cagr asslamphi bi ans, r regul atiGongol a
YobegSavanna gr|Acacia, grgMigratory b , fishing|Nguru We/{
woodl ands,|vegetation|ducks), amp ndwater r(Dagona B
Wetl ands, reeds) smal | ma mma3 estration|Sanctuar
(Tilapia, ( ervation Forest R

BornSahel sava|Papyrus, wgEIl ephant s, heries, wal Bas
Chad flood{tamarinds, |[African | ac tility, hal onal

KomadYaghlue sheaViteel gperch, frog ds, biodiv(Sambi sa
River, sealparadoxa mi gratory Db aditi-mneaaés gl Ch a

farming
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Ji
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FI oodpl ain
grassl and,
(Hadeji a),

reservoirs

species, r
vegetation

Baobab, s h €

Roan ant el

African

gr e

Secretary

crocodi

e
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endangered
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2. Fbydr ol ogy and Water Resources

2. HyHdrol ogy

The M{ocmadugu Gana Catchment i s an importan

agriculture, water supply, and biodiversity.

a network of rivers, seasonal flooding, and
1.River System

The diverse topograpiKKymamddgge Glam@ay Caft ctime nMi

on its drainage system. These are the catchn

1 Go
ea

ag

ngola River OrBaunhiteStdtre)m the Jos Pl
stward before joining the Benue River.

ricultur e.

T Yobe River Al YsoibgeniStiactaen)t: wat ercour se that

Ch
1T Ko
| o
1T Ha

t o

2 .FI

The <c

river

T Ha
we
bi

T Ng
ag

3.Gr

Gr oun

wher e

ad, playing a vital role in the regiond

madugu Gana RiIAvenaj oYolhe i Dtuatag)y: of t he Y

cal water supply and agriculture.
dejia RiverSuppogratwsa -NSiteer tuegWeetjliaands and
the regionés agricultural activities.

ooding and Wetl ands

atchment experiences seasonal fl ooding,

over f-proaovne &eegads !l ioomdl ude:

deNgur u Wetl ands (Jidaws ghodobi¥dobhg Steatoev
tland supports agriculture and fishing,
odi versity.

uru Fl oodpl aiPnoyiyadbs Stastehal water re

riculture and grazing during wet period

oundwat er Resources

dwater is an i mportant source of water,

surface water availability is |imited.
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T Shall ow Aqunhtiernsn: fl oodplains and wetl anc
recharged by seasonal rainfall and river
T Deeper Apuief eorrooomi nent i n Borno and Yobe ¢
water for domestic and agricultural use.

2. Hy2lrograph/ Water Budget of the Catchment

2. 5TAMils-KomaduguStGaantaegi ¢ Cat chment
Figure®.28k4ent the hydrographsMas&Gavwaa er b

strategi c cMitsddhBaenoabt c Thhent experiences a se

typical of-aNigemiobaté&esamiregions, with peak f
during the rainy season. Runoff is highly v
sparse wvweogygetratiaommd rel atively i mper meabl e so

Dry season fl ows are mi milmals,usdfatienre dr éod/u d e dni

di scharge. FIl ash floods occasionally occur
prevails for much of the year, constrainin.
predominantly rural catchment.
450.0Q
400.00
@ 350.04
2 300.00
v 250.0
2
8 200.00
@ 150.00
2 100.00
50.00
0.00
VAROOOVOVOVDAODIDDDDDDNNNNDDDOO0OO0O0O00O0O0O0 TdddddddddNNN
[oNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoeolololoololololojloololoNoloeloNoNoN oo No)
A A A A A A A A A A A A AAINNNNNNNNNNNNNNNNNNNNN
Year
Fi gBr2 Hydr ogr a%thr aoteetgdlhcehemed HAMSHEO@del | i ng f
St r aCaetgcihcth&Smotur c e: MSL 2024)
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The wat erMibsdedBgpedtaa tod hment rafidctcsi mbsesemher
evapotranspiration frequently ex866dm. amhaa
excess evapotranspiration brings the water t
chall engetsede pendewmt activities, requiring c
floodwaters and exploration of alternative w
the year. The monthly actuaMi sdévBaameat r ahhepgi C &
catcthmes show’n,liBan&i gusemmar2g. table is in Ta
300
250
200
150
100
50 I
s om - — _ m | i
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Figart® 40sSwenawry Hydrogr @Qtpha@dtgcin€awr c e : MS L
2024)
__400
© 350
2 300
o 250
© 200
2 150
& 100
0 50
0 ——
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month
201 3o 201 fmmmn 2] S 2] e 201 7me 2018
20 e 202 o 2 (2 ] e 202 Qmmmm 2023
Fi gBr& Hydr ogr aSpthr aotfe gMics aQuat ¢ h nieSrotu rfcoer: SVSelLc, i f
2024)
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Tabad2e Summary of Discharge,r aRaiomf DBEL aathegEMa
catchment

Synt hg

MONTH PPT ET Peak R
(# s)

Jan 0. 01 2.49 12. 97
Feb 0. 1( 1. 77 5. 42
Mar 0. 61 1.85 2.55
Apr 7. 4¢ 8. 05 3.37
May 30.6 32.2 15. 9¢

N

Jun 71. 74 71. 4 48.6

Jul 162. 117. 114. 2
Aug 207 .| 121. 224 .6
Sep 1009. 95. 9 279 . 4
Oct 13.0 44. 3 191. 2
Nov 0. 1¢ 9. 68 81. 54
Dec 0. 01 4. 07 32. 88
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2. 5PRo88pects

Key prospects include:

T Surface Water Reser voiSesp:t eQmbpetru)r et op esatko rfel
water for use duriApgi tr y NDeswemtbserr()J a nftha rsy \
mitigate water stress and reduce reliance

T Fl oodwater Harvesting: Utilize seasonal f
for groundwater recharge or direct storag
water availability.

T Agricultur al EfficiencyrePremanhe dropsira
rainwater harvesting to reduce reliance o

T Hydrol ogi cal Model i ng: Use hydrograph and

storage/release schedules for reservoirs

2. Wa3er Resources Assessment Concept in the
Water resources assessment i's vital for man
environment al heal t h.
T I'n northeastern Nigeria's <catchment, und
essenti al b eacraiucks ec loifmattes asrmednivari abl e pre
T Thi s report summari zes current condi ti

recommendations related to stream fl ow an

2. 3S8ream Fl ow and Discharge

Stream flow refers to the volume of water mo
is a critical parameter for assessing water

for agricultur&dmenkde yd ognegriifci cussrece ar e:

T Hydrol ogi calSt$ie@gmi ffil mawvnade:it a hel ps i n und

cycle and predicting water availability d
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T Water Resour cRelMaanbalgee metnteam f |l ow measur e
managing water resoarcdsyregspesi avlhley ei mwa

resour ce.

I n the catchment, stream fl ow varies signitf

rainfshéauvuexpeerences fluctuating flow rates

1 Seasonal S/tamearmifllidw:in the catchment gen:
season (June to September) and decreases
to May). This seasonal variability affect

T Annual Vi¥edwmkialri vari ations in rainfall,k I
regional weather patterns, I mpact stream

to |l ower stream fl ow and water shortages.

2. 2DBscharge

Di scharge refers to the quantity of water f|

is a direct measure of stream fIl ow. 't i s «cr
T Water Al Dioxahamge data i nforms decisions
agriculture, drinking water, and industria

T Fl ood Ma nAacgceummeantte: di scharge measurements a

managing flood risks, particularly during

Di scharge |l evels in the catchment are influe

T Rainfal IHiRat tdaérscsh:arge rates typically occu
while | ow discharge rates are observed dur

T Land Use DeHamgesd:ati on, ur bani zation, and
di scharge by altering runoff patterns and

2. BS8rface Water Resource Potenti al

The average precipitation over the country I
becomes runoff and the rest are | ost as eva
Tot al i nternal generation of the sunbé&tei wa
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resource potenti al are estimated at 330BCM/
evaluated by adding the component t hat i s
recharges. The I nternal generation @aft tot a
286 BCM/ year and the total water resources po
i's estimated at 374BCM/ year. 89BCM/ year of
which roughly indicates that al mastre2a%sofor
nei ghbouring countries. The tot al groundw:é

142BCM/ year as a renewable source on the bas

2. Hydr ogeoDiosgpiocsailt i on of the Catchment

The hydrogeol ogi cal di sposition of tthhee cat c
aquiferous | ayers make up parthovwamtdh e xvwdtadarne
Fi galr®9
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9 Groundwater storage is critical in the cat

are insufficient.

T Catchment aquifers store a significant vol

wel |l s.

T Overxtraction and inadequate recharge raise
The continuous decline in groundwater sto
extraction rates may not be sustainabl e in

2. 5GAoundwater Recharge

Groundwater recharge in the catchment area i
T Groundwater recharge is declining due to
T Areas with | owee meosrtebysge nridtiecsant |l y aff e

hi gher rates, even with the same absol ute
T Groundwater | evel s near rivers tend to
especially inland regions on plateaus, wi
climate change requires consideration of

Bal ance of DemafGdoamdw®&tuempl y

The bal ance between groundwaTeel| eR&@Zc.hdlar gk wad

groundwater demand/ recharge is 6% in nationa
T However-72pMt statd by state showing | arge

because of difference in groundwater rech
T Ratio of groundwater demand/recharge is h

there are sedimentary rocks distributed,
aqui fer expands in wide area <crossing st
exacted from boreholes collecting groundw

groundwater demand.
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Tab2a3eGr oundwat er Recharge and Groundwater Den

Ground Groundwater demand (2030
SWN¢St g recha Priv Groundy
( MC M/ yMMt er P Li vesaquac TOt(dernand/
Bau 3,83 205 69 12 3 289 8 %
Bor 747 197 47 23 2 270 36 %
Yo b 680 118 51 12 1 183 27%
Source: National Water Resources Master Pl an

The balance of groundwater recharge and dem
groundwater demand/ recharge, up from 6% wit
significantly by state, ranging from 1% to 9

water balance di fferences among states.

Tab24desr oundwat er Recharge and Demand by effec

Ground|Groundwater demand (20
Statilrechar |Wat gPrivg Groundwa
_ ~|Livesaquac|tot
( MCM/ y|Supgirriog demand/r
Baug2, 792 205 |78 12 3 29811%
Born4o07 197 |53 23 2 27568 %
Yobed41l4 118 (57 12 1 18946 %
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2. Water Demane&ofmard uMius aClat c h ment
2. 6Mater Avail abbaisliity by Sub
Tabl bel2o0wb i s a summary of the cumul ative ann
MCM) f or arsiimwss usndber natur al conditions.
Tab25Cumul ati ve annual flow volume (million
Komadugu Cabastmesat sub

SuBasij2018 (/2020 (/2030 (2040 (|2050 (
Komaduy

669 615 592 593 5914

Gana

Yobe | 2,511 2, 3173 2,22¢ 2, 231 2, 233
Yobe O 378 347 335 335 335
2. Ra2 nf al |l D akt oam af dourg uMi Gaatuc h me n t
The M{asmad@Gagmua catchment has a tropical sava
dry seasons, influenced by factors I|ike topo
T Most rainfall occur s from April t o Octo

resources.

T Yobe State -Amsdachomatseewith uni modal rai
T Borno State is predominantly hot and dry,
T Jigawa State @axpericémomas ea we@mi t he Nguru

| ocal bi odiversity and agriculture.
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Tab2a6eRai nf al | DKEbmatloguMBEsrat egi c Catchment
DI NGAI' Y NGELZARM| YOBE| AVERGQG
Jan 0.03 0.00 0. 0C¢( 0. 02
Feb 0.15 0.01 0. 0¢( 0.11
Mar 0. 87 0.10 0. 0¢ 0.67
Apr 9. 76 5. 22 5. 41 8. 57
May 43.67 12.26 8.84 35.3
Jun 92. 73 59. 05 47.0 83.6
Jul 195. 1] 146. 60| 129. 181.
Aug 246. 17 178. 30 171. 228.
Sep 132. 61 97. 17 92.9 123.
Oct 18. 71 9. 88 9.08 16. 3
Nov 0.38 0.10 0.07 0.31
Dec 0.03 0.00 0. 0¢( 0. 02
Gr and 740. 214 508. 69| 463. 678. ]
2. BMa3 e and Demands
The water needs for the present and future w
il lustrated in the provided image using the
SAP 2019 doheSHMEBCHE. rel ated to demand was gat'l
consiidnecrledde regions of Bauchi, Yobe, and Bol

The
cat

water

egori es:

T Municipal

T

l rrigati on

T Livestock

water demand
water demand.
water demand.

demarmd mbdugu h€atMd lsrmaaint [

(including

S di vi de

domestic
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T Aquaculture water demand.

MISAU -KOMADUGU -GANA CATCHMENT
1.8

ocr kPR
oo NRMO

© O O«
oON B~

2006 2022 2025 2030 2035 2040 2045 2050
PERIOD

WATER CAPACITY (MILLIONS)
o
o

Fi gR2@Mi sau KoeGQmandau gluat ¢ h(nseorutr ceharMSL, 2024)
2. Muhicipal Water Demand
Muni ci pal water demand is mostl yaméshBwZgr ou
the water demammemth. t he
Tab2a7eNat er supply use by 2017 in the

CatchmePublic
SHA NoArea (ksupply u

( MC M)

Nort her n basir80804 61214 5.90
Ri ver at Gei da

Yobe River bet
80803 1497 1.50
Damas ak

Nort hern basir
80804 6124 5.90
Ri ver at Gei da

Yobe Ri ver bet
) 80805 9528 21. 6
Gei dam

Komadugu Gana 80802 30,170 64. 3

53,443 99. 2
Sour ce: SAP 2019 of SMEC
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2. 6Bivyestock Water Demand

The characteristics of |l i vestock water de man

Higher Livestock Population in the North: Due to frequent droughts, northern inhabitants

=

rely more on livestock than crop farming.

T Limited Surface Water: Low annual precipitation leads to scarce surface water, especially
in dry seasons.

1 Dependence on Well Water: Livestock often rely on well water as a last resort.

1  Water Needs of Livestock: Water consumption depends on temperature, live weight, and

grazing availability.
1 Grass as a Water Source: 80% of grazing grass is water; consuming 20 kg of grass provides
16 liters of water.
T I mpact of Drought: In extreme drought (O4
requiring 11 liters of additional drinking water.
T  Movement Increases Water Demand: Walking cattle need twice as much water as
stationary ones.
Daily Water Requirement: Adult cattle requirei 35 liters/day depending on weight and

=

activity.

1 Similar Needs for Other Ruminants: Goats and sheep follow similar water consumption

patterns.
The following table shows the standard of I
shown in one of |ivestock guidebooks publ i sh

2.61 Bl and Fishery

The characteristic of water demands for i nl a

T Annual Water Supply Calculation: 0.03 MCM per hectare per year, replacing 50 cm of
water every two months.

T Water Sources: 185% from shallow wells, the rest from surface runoff, lakes, or stagnant
water.

1 Water Quality Requirements: Must be free from detergents and chemicals, have neutral
pH, and contain dissolved oxygen above 4 ppm.

1 Preference for Groundwater: Cooler water holds more oxygen, making groundwater ideal

for replacement.
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2.6r6i1igation water demand
2.6l frilgati on Water Use
The various use of water for irrigation in t
9 Th¥ariousSc8mel ll rrigation Systems: Both for
the catchment.
T Fadama Ilrrigation: Locally devel oped, usir
di esel pumps.
9 Public lrrigation: Primarily relies on sur
T Private & Fadama Irrigation: Uses groundwa
9 Irrigation Outside Floodpl ains: Mostly dep
The irrigation water demand was extracted fr
and Nigeria National Water Resources Master
2.6l 6rRgation Watogreche maind
The irrigation water demand is projected bas
1 Irrigation Water Demand Calculation: Product of gross irrigation requirement and cropped

area.

==

Irrigation Efficiency Assumption: 50% efficiency applied across the basin.
1  Water Return to Surface: With drainage systems, 50% of abstracted waet¢enesurface

water.

2. BNaTer Demand Vs Tot al Avail able Water

Tot al avail able water is projected to vary f

MCM/ yr in 2050. The variation is rien ated

Pag39 |
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Tab28eNat er Bal ance for Komadugu Catchment

Demand / Avail iWater Vol ume ( MCM)

20182020 2030 2040 2050

Cli mate Change

Total demand 834 838 858 881 904. 0

Total availabl 1,301,2101,111 1,03€961.0

Bal ance 468 372 253 155 57.0

Demands as % o 64% 69% 77 % 85 % 90 %

Source: JIRXYA0j2e0cltde dMPt 0 2050

A compari semsafn twad esullemand and avail abl e
water nor groundwater resources can meet t he
use will ™DHeaeblreegaaiw®edhe tot al demand as a p
resources. The data sho@Ganwbtebndemhdbfob 4B

of the total .avail able resources

Tab29eTot al water all ocated VEomavdugu &aearchab

Allocation /| Source Volume of Water (MCM/yr)

availability | 2018 2020 2030 2040 2050

Climate Change

Allocated water Surface 355 417 428 341 254

demand Groundwater 381 318 324 450 576
Total 736 734 752 791 830

Available water Surface 669 615 592 593 594

resources Groundwater 606 573 444 335 226
Total 1,275 1,188 1,036 @ 928 820

Balance available = Surface 314 198 164 252 340
Groundwater 225 256 120 0 -120
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Total 539 454 283 252 221
Water allocated as| Surface 53% 68% 72% 57% 40%
% of available Groundwater 63% 55% 73% 100% @ 100%
Source: JIRXYA0 j2e0clt4de dMPt 0 2050
There is therefore a potenti al for the deve
avail able resource in the Basin. The water <

water shortagfasnnt h&vatat i s laions utéhgee se aasrtee rrna ny
sulbasin due to |l ow rainfall and poor aquif el
droughts and water shortages.

Future exhaustive evaluation wil!/| be requir.
water utili-basion in the sub

2. d08al Water Demand

The total wat er -Kbenmna@aytuc h ngeehriee ristseadu by sever

including irrigation, municipal water supply

Tabl esh2omse0 temand has been projected for dif:

Tab2ldTot al water deKmamadugwu tGet dvh msernut

Sector 2018/2020/2030/2040/2050
l rrigati&nSyrfasd@ae526.(526./(526./526./526.
Yobe-b&wswsbn | rriga]j]701.|747.|762.|855./932.
Municipal Water 9§99.2130./161.|/238.[315.
Livestock Demand|94.0/108./227.|/151.|180.
Fisheries & Aquaql.7 (1.8 (1.9 (2.0 (2.0
Environmental & (235.(235./235.|235.|235.
Total Water Demanl, 651, 741,812,002, 19
Sources: JICA 2014 MP and SAP 2019 of SMEC.
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Tab2lld Wat er Bal ance of t he Catchment
WATER BALANCE ANALYSIS FOR MISAU -K.GANA
CATCHMENT
WATER DEMAND (CUBIC METER) 2025 2050

MUNICIPAL 239,856,368 433,960,468
LIVESTOCK 60,083097 85,675933.01

AQUACULTURE 1,789,670 2,012,100
IRRIGATION 36,600,000 113,200,000
TOTAL 338,329,135 634,848,501
AVAILABLE WATER RESOURCES

(CUBIC METER) 909,963,500 909,963,500
WATER BALANCE (CUBIC METER) 571,634,365 275,114,999
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2. 8n9rastructure and Assets

Tabl ebe2l.olv2 shows catchment infrastructure and assets.
Tab2lleCat chment I nfrastructure and Assets
I nfrastr _
S/ NI nfrast St at . | mportance Ri sk Factor
Project [/
Sedi ment ati on,
Sour ce of portaldrought i mpact
provi de supplemcontaminati on f
Gubi Dajwater, mitigate ¢such as Arseni c,
1 Baucl | | o
Kafin Zalaquatic ecosysteRising temperat
energy productiolrainfal!l trends
Dams a groundwater rechlinflow, i ncreas
Reseryv
Hydr o p groundwater.
stati -
Il nadequate mai ni
Source of potabl
_ frequent br eakdc
popul ati ons, red . .
Damat ur u . failures di srup
waterborne di sea
Yobe Treat men . o processes, decr
availability for
(Damat urn. _ recharge and \
includi-sgalsemali hd
_ patterns, heavy
businesses, and |
i nadequate f un
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productivity by |operation and ex
i rrigation. producti on capa
regul atory enf o

gual ity monitor.i

The plant operat
capacity, making
city's gr owi n

i nfrastructur e

mai n supplier ofmai ntenance and
Mai duguriMai duguri, suppgfrequent power
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2 Water Quality
2. 7hé MiKsa&Gwana Catchment
Sewage <coll ection and wastewater Kr SGatnme nt
Catchment area are not well organized. These

Damasak and Diffa (Yobe Riv&anha adahd teawad aalk

are relatively smal/l

1T At the downstream of the Hadejia River S
water gual ity survey at Mar ma Channel a
(May/ June) . El ectrical ced/dum.ti vity range

T Nitrate (<2.5 mg/l) and phosphate (<1 mg/

(mean 0.018 mg/ 1, max 0.03 mg/l) exceedeo
pesticide wuse.

T The study indicated the waters were genet
potential threat to wetl and water quality

2. Bu2z2face Water Quality

2. 7PBRy&i cal Par ameters
Bauchi

Temperatur e

Water Temperature Impact: A key factor in water quality in Bauchi State.
Surface Water Variability: Can exceed 30°C in the dry season, especially in shallow bodies
[ Adewumi et al ., 2017].

1 Stable Groundwater: Generally, ranges between 25°C and 28°C but varies with depth and
ambient temperatufe Mu ha mmad et al ., 2018].

pH Storage

1 Surface Water pH: Ranges from 6.5 to 8.5, with rainfall sometimes lowering pH due to
dilution and organicacids Gar ba & Abubakar, 2019].
1 Groundwater pH: Typically, between 6.8 and 7.5 but can be more alkaline in areas with

mineral deposits.
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Mineral Influence: Boreholes in limestonieh regions may have pH above 8.0.
Importance of pH Balance: Essential for aquatic ecosystems and safe drinking water
[ Adewumi et al ., 2017].

rbidity

Higher Turbidity in Wet Season: Rainfall and runoff increase suspended sediments in
surface water.

Impact on Aquatic Life: High turbidity reduces light penetration, affecting photosynthesis

and oxygen level&y a t[eGar ba & Abubakar, 2019]

Lower Turbidity in Groundwater: Generally clearer but can be an issue in poorly

constructed wells.

Health Concerns: High turbidity can harbor pathogens and reduce disinfection

effectivenes§ Muhammad et al ., 2018].

be

mperature

Temperature & Gas Solubility: Affects oxygen levels and aquatic metabolism.

Yobe State Water Temperature: Ranges from 25°C to 35°C due to the hogrisemi
climate.

Impact on Oxygen Levels: Higher temperatures reduce dissolved oxygen, affecting aquatic
life.

Water Quality Concerns: Elevated temperatures can degrade overall water(iality a ,
2020

pH as a Water Quality Indicator: Essential for human health and the environment.
Variability in Yobe State: pH levels differ across water sources.
Typical pH Range: Groundwater and surface water are usually slightly acidic to neutral.

Influencing Factors: Natural minerals and sedter interactions affect pH levels.
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Turbidity

1 Turbidity Definition: Measures water cloudiness from suspended solids like silt and
organic matter.

1 Turbidity Levels in Yobe: Ranges from 5 to 50+ NTU, increasing during the rainy season.

1 Health Risks: High turbidity may indicate pathogens in water.

1 Disinfection Challenge: Reduces the effectiveness of water treatment processes.

Borno

Temperatur e

1 Role of Water Temperature: Affects aquatic health and water treatment efficiency.

1 High Temperatures in Borno: Promote microorganism growth and impact water quality.

1 Chemical Reactions & Treatment: Speeds pollutant breakdown but reduces dissolved
oxygen.

1 Need for Monitoring: Seasonal changes require regular checks for effective water
management.

pH

T Typical pH Range: 6.5 to 8.5, within WHO s

9 Factors Affecting pH: Agricultural activit

T Il mportance of pH: I nfluences chemical and

9 Need for Monitoring: Regul ar testing ensur

Turbidity

9 Turbidity Definition: Measures water cl ou
qguality.

T High Turbidity i n Borno: Exceeds safe | eve
facilities.

T Environment al | mpact : Reduces | ight penetr

T Management Solutions: | mprove water treatm
use.
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Ji gawa
Temperatur e

19 Temperature Range: 25AC to-aBDAC¢c!|l i mhtaeence

T Seasonal Variation: HApgrh)er lionwetrh ei nd riyh es eraasi
Sep) .

9 I mpact on Water Quality: Hi gher temperatur

T Risk of Al gal Bl ooms: War mer water i ncreas

( Ni Met, 2024) .
pH
T pH I mportance: I nfluences chemical sol ubi l
T Typical pH Range in Jigawa: 6-abidor@&gbpneso
i Seasonal Variations: Affected by water fl o

T Extreme pH Ri sks: Can harm aquatic 1ife,
treatment (FME, 2022).

Turbidity

9 Turbidity Range in Jigawa: Varies from 5 t

human activities.

T Seasonal |l ncrease: Hi gher turbidity during
| oad.
T | mpact on Water Quality: Reduces | ight p e

pol |l JtWantesg Quality in Northern Nigeria".
Study/ Action Team (NEST) (2023)].

2. 7CBemi cal Par ameters

Bauchi
Nutrients

T Key Nutrients: Ni trogen and phosphorus ar

excessive.
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T Sources of Pollution: Agricultural runof f
to nutrileAlti ywidtdugpl ., 2020] .

T Seasonal | mpact : El evated nitrate and phos:c
season.

T Water Quality Risks: Al gal bl ooms increas
affecting Gagrubaat i& Abiubeakar, 2019].

Heavy Metal s

T Heavy Met al Contamination: A maj or concer
i ndustrial areas.

T Toxic Metal s: Lead, mercury, cadmium, and
l evel s.

T Sources of Poll ution: Enter water t hrought
|l eaching.

9 Environment al & Health | mpact: Har mf ul t o
2020) .

Total Dissolved Solids (TDS)

T Surface Water TDS: Lower during the wet se
the dry season.

T Groundwater TDS: Higher in deeper aquifers
|l ayer s.

T Seasonal | mpact: Evaporation and [&dubad f

& Abubakar, 2019]

T Health & Ilrrigation Risks:aarkdiagh cabS exre e end
drinking [aMWhdmamand ngt al ., 2018]
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Yobe

Heavy metal s

T Heavy Met al Ri sks: Lead, arseni c, and c
cardiovascular 1 ssues.
9 Contamination Sources: Linked to mining ac

T Yobe State Concern: Studies highlight the
[ Ahmed and Usman, 2019]

Tot al Di ssolved Solids (TDS)
9 TDS Levels in Yobe: Ranges from 300 to 120

T I mpact of High TDS: Can affect taste and |
Il i jitssman and | brahim, 2018].

T Water Colour Factors: I nfluenced by organi
TCU.

9 Col our Levels in Yobe: Ranges from 10 to
mi neral [ prebanee al ., 2019].

Borno

Nutrient Storage

T Nutrient | mportance: Nitrogen and phosphor
qguality.
9 Eutrophication Risk: Excess nutrients fror

depleting oxygen.

9 Forms of Nitrogen & Phosphorus: Nitrate (N
phosphate (PO | ).

T Mitigation Measures: Regular water monitor

nutrient runof f .

Pag6sd |



Mecon Geology and Engineering Serv®

MECON SERVICES LTD {MSL}

Heavy Metal s

1 Heavy Met al Risks: Lead (Pb), mercury (Hg)
heal th hazards.

1 Health Effects: Lead affects child develop
cadmium damages kidneys/ bones, and arsenic

1 Sources of Contamination: Industrial disch

f Mitigation Measur es: Regul ar monitoring,

management are cruci al

Tot al Di ssolved Solids (TDS)

19T TDS Levels: Borno Stateb6és TDS ranges from ]
WHO6s 500 mg/ L i mit.

T Contamination Risks: Hi gh TDS near indust:H
health and ecosystems.

T Health & Environment al | mpact : El evated T
aquatic |ife.

f Mitigation Measures: Regular monitoring an
guality.

Ji gawa

Nutrients

T Nutrient |l mpact : Excess nitrogen and phos

water quality.

T Nitrogen Leviégl sng/ N)t aadei2mihgb LY mvadylwith

and wastewater Ssour ces.

T Phosphorus Level s: Or tiHho bh onsgp/ hLa, t ec ornat nrgi ebsu t
bl ooms.
f Environment al Ri sks: Excess nutrients re

ecosystems.
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2. 7BRoBogi cal Parameters

Bacteri al Contaminati on

T Bacteri al Contamination: Common in Bauchi

T Key Pathogens: E. col i, Sal monel | a, and Vi

T Sources: Untreated sewage, agAliicyuu teutr aall .r,u

T Health Risks: Can cause cholera and typhoi
protp6Gaebda & Abubakar, 2019]

Al gal Gr owth

T Al gal Gr owt h: Naturally present but can b
bl ooms.

1 Causes: Hi gh nutrient |l evel s (nitrogen &
exposMAlrieyu et al ., 2020]

T I mpact s: Produces toxins har mful to human:
guality.

T Occurrence i n Bauchi: Common in wet seasor
Gongola River.

Ot her Microorgani sms

T Microbial Contaminants: Protozoa, Vviruses,
and viral gastroenteritis.

T Sources: Contamination l i nked to sewage
sani { &ardom & Abubakar, 2019]

T Hi eRh sk Areas: Surface water is most vulner

T Groundwater Ri sks: Poorly sealwad ewe ltlasb liens
al so [aAl iryisske.t al ., 2020]
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Yobe
A Total Coliform Bacteria: Indicators of possible contamination, with counts ranging from

0 to 500 CFU/100 mL. High levels suggest risks of waterborne diseases like diarrhea and
typhoid[f Musa and Hami du, 2017]

A Escherichia coli (E. coli): A strong indicator of fecal contamination, with counts from 0 to
100 CFU/100 mL, posing serious healthrigkff s man and Abubakar, 201
A FecalStreptococci: Found in human and animal intestines, counts range from 10 to 300
CFU/100 mL, confirming faecal pollution and pathogen presgn€é@ar ba and Mal
2017]
A Helminth Eggs: Parasitic worm eggs found in stagnant waters, with counts between 0 to
50 eggs/L, posing infectionrisksMusa and Hami du, 2017]
A Protozoan Cysts: Dormant forms of parasites like Giardia and Cryptosporidium, resistant
to chlorine, often found in untreated wateGar ba and Abubakar, 2019
A Biochemical Oxygen Demand (BOD): Measures organic pollution, with levels between 2
to 20 mg/L. High values indicate oxygen depletion, affecting aquatid lifta k u bu &
Abdul l ahi, 2017]
Borno
T Bacterial Contamination: PrkE.senaleidofc ad elsi ff
contamination due to poor sanitation, incr
T Al gal Blooms: Caused by nutrient enrichmen
depletion, aquatic |Iife | oss, and reduced
T Parasitic Infections: Wat erborne parasites
particularly in communities relying on unt
T Macroinvertebrate Diversity: Reduced diverl
water quality and highlights contaminati on
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Al gal Gr owt h: Af fects water guality by al
cyanobacigerieam @blgae) can produce harmful t

Phytopl ankton

with higher Il evels d
Cyanobacteri al Densi
bl ooms, oxygen depl e
. Grdundwater Quality
oundwater guality h
oundwater qualities
emi cal characteri sti
Groundwater Electric
.Heavy metal s

i Fl uori de

.Ni trates

Groundwater Electric

Electrical Conductivity (EC) indicates the
reflecting total dissolved solids (TDS).

Bi omas sa:

cMenaeuit 8 adg olnc {Hod byp

urimgchhareaisny season
ty: Ranges from 10 t
tion, and potential to
as a significant i nfl
were analysed in the ¢
cCSs.

al conductivity (EC)
al Conductivity

concentration of soluble salts in water,

EC Levels: Fresh drinking water typically has <100 uS/cm, while seawater reaches

~54,000 pS/cm.

High EC Areas: Groundwater in basement aquifers and large settlements can exceed 1,000

uS/cm.

Impact: Elevated EC suggests potential salinity issues, affecting water quality and

usability.

uoride Distributi

on

Fluoride Mapping helps identify highsk areas and develop treatment measures to prevent

fluorosis.

Safe Limits: WHO and Nigerian standards set 1.5 mg/L as the maximum permissible

fluoride concentration.
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1 Groundwater Impact: Shallow aquifers are generally safe, but deeper aquifers may have

high fluoride levels.
i i i Nitrates Distribution

1 Nitrate Sources: Found in groundwater due to fertilisers, septic tanks, livestock, and pit
latrines.

1 Safe Limits: NIS and WHO set a maximum nitrate concentration of 50 mg/L for drinking
water.

1 Groundwater Impact: High nitrate levels can limit groundwater availability, especially
around Kano.

1 Prevention: Reducing contamination requires improved sanitation and better waste

management.
Il v.Heavy Metals and other metals

Source: Heavy metals enter groundwater from industrial processes.
Common Metals: Includes lead, chromium, zinc, copper, nickel, cadmium, arsenic, and
mercury.

1 Health Risk: Even in microgram concentrations, prolonged exposure can cause serious

health issues.

Maxi mum all owable | imits and health implicat

of heavy metaltabare2prn8&8sented 1in

Tab2ll8Heal th risks of heavy metals in groundw
Heavy metal Recommended Impacts on Humans (Longterm exposure)

Limits (mg/l)
Arsenic 0.01 Cancer of the bladder, lungs, skin, kidney, liver and m
Death

Cadmium 0.003 Renaldys function, lung disease and lung cancer, |

defects and high blood pressure
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Chromium 0.05 Skin irritation, ulceration, liver and kidney damage. Dam
to circulatory and nervous tissue
Lead 0.01 Problems in the synthesis of haemoglobin, effects on
kidneys, gastrointestinal tract, joints and reproduc
system, and acute or chronic damage to the nervous sy
Mercury 0.002 Kidney damage
Permanent nervous system damage
Nickel 0.02 Decreased body weight, heart and liver damage, and
irritation
Sour ce: JI CA 2014 MP

T Most of the | aboratory analysis that i n
groundwater was done for metropolis cent
These were Gashua, Karasuwa, Nguru, Bors

T Laboratory analysis results show contami |
above all owabl e | iTnaibtlsesi2owaB3pbbl t hesencénor
activities within the urban areas.

T Concentrations of aluminium in the <catchr
[ i mit, and therefore not threat. Concentr
basin and iron can be a | imitation to ave
Zinc are within allowable | imits.

1 Groundwater pollution threatens groundwai
areas: River valleys and flood pl ains whe
groundwater system from rivers due to hiq
those draining urban centres of, Bauchi,
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Tab2lelPrel i minary Conclusion of Water Quality
Catchment

SNolSt aRi ver Name CodewWet SDry SeaNFA

Ri ver Gaidan MaSW Good [To be c|As , R

BauWi kki spring atSW (Poor

Reserve

Gubi Damat i nt aSW/ ¢

Yob|Ri ver KoGmandau gaut S W/

Sour ce: JICA 2014 MP

Not e: The number of samplings of water gqual
another i nTabBywsbewsoohly preliminary evaluat
these | imited sampl es.

Criteri a:

I Good quality: BOD = < 3 and 6=<DO (based

watreecreation & fisheries)

B Moder ate: 3<BOD = <6 and 4=<DO < 6 (based

watierrigation & reuse)
B Poor: BOD > 6 or DO < 4 (proposed by JI C.

NFA: need further assessment because of t he

standar d.
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Misau-KamaduguGana catchment has a tropical savanna climate with distinct wet and dry

seasons.

2 .

Rainfall Patterns: Most rainfall occurs from April to October, influenced by the
Intertropical Convergence Zone (ICZ) and the Sahara Desert.

Regional Variations:

Yobe State: Hot, sendrid climate with a unimodal rainfall pattern.
Borno State: Hot, dry climate with a short rainy season (&eggember).

Jigawa State: Senairid climate; Nguru Wetlands support biodiversity and agriculture

HisBtorical and Future Climatic Trend

Climate Classification: Tropical savanna (Képpen classification) with distinct wet and
dry seasons.

Influencing Factors: Topography, altitude, ITCZ, and proximity to the Sahara Desert.
Climate Projections: Temperature and rainfall trends forecasted foi 2023 using
historical data (19812022).

Projection Method: Growth raschemdormulaperformedn Excelusing the formula

Growth Rate = (Ending ValueBeginning Value) / Beginning Value x 100

Tabl epr2zeslésnt s a compari son of historical

Mi sa@am®a, with data2@2ananc gpf oiddGRDOgAPsle f o
shows a slight but consistent increase 1in
war ming trend in the region.
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Tab2dlébMe aMo nt Telmp er at ur e fGarnCat theeh nve st ¢ dlMdB 1
202350.

Mont h Mean mont hly Te|[Mean mont hly Teij
January22.65 22.87
Februarn25.50 26. 42
Mar ch 29. 29 30. 47
April 31. 71 32. 74
May 31.15 32. 34
June 28.98 29.59
July 26. 51 27.12
August (25. 14 25. 14
Septemh25. 52 25.51
October26. 16 26. 63
Novembg24. 86 25. 67
Decembg22. 93 22.95
Me an 26. 70 27.29
Maxi mun31l. 71 32.74
Mini mun22.65 22.87
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m Mean monthly temperature 1981-2022 m Mean monthly temperature 2023-2050

Fi gR2¥E¥ean monthly temperatures from 1981
K-Gana catchment

2.

B8ELfécts of climate change on annual r

Rainfall Aggregation: Biasorrected daily rainfall was aggregated into monthly and
annual values from 2018 to 2040 for all duarologic areas (SHAS).

Baseline Comparison: Average annual rainfall (12®05) was used to assess changes
over the planning period.

Rainfall Trends: On average, 15 out of 24 -sablchments show a decline in annual
rainfall, while the rest indicate an increase.

Regional Variations:

1 Largest Decrease: KB08075 (Hadejia), with declines ranging from 3% to 64%.

ai

1 Largest Increase: K80802 (Komadugu), with increases between 4.8% and 33%,

notably in Wudil, Hadejia, and Gashua.

Pag7#5 |

t

0]

n f



Mecon Geology and Engineering Serv®

MECON SERVICES LTD {MSL}

2. 8ELfdct of Climate change on PET

i. Temperature Aggregation: Brerrected daily maximum and minimum temperatures
were averaged into monthly and annual values from 2017 to 2040 for-ailydrdiogic
areas (SHAs).
i. PET Calculation: Potential evapotranspiration (PET) was computed using the
Hargreaves formula.
ii. Baseline Comparison: The average annual PET {I8BIb) was used as a reference

to assess changes over the planning period.

2. Prdjected Annual Ra-Gahal Cafohmdhe Misau K
Rainfall Variability: Historical data (1982022)in F i g 212 Zhows

i.  Significant yearto-year fluctuations with multiple peaks and troughs.

i.  Declining Trend: A gradual decrease in rainfall is observed, with an annual decline of
4.2 mm, as indicated by the trend equation-$.2029x + 788.8.

ii. Moderate Correlation: The R2 value of 0.3279 suggests that 32.8% of the trend is
explained by the declining rainfall, with shaerm climate factors contributing to
variability.

iv.  Future Projections (2022050): Rainfall is expected to continue decreasing by 4.2 mm
per year, potentially leading to water scarcity and agricultural challenges.

v. Adaptation Strategies: Urgent measures are needed to mitigate water shortages, support

agriculture, and ensure ecosystem sustainability.
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y =-4.2029x + 788.8
R2=0.3279
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v. Climate Adaptation: The trend aligns with

the need for adaptation strategies.

28.5
y = 0.0218x + 26.228
28 R2=0.4723
275
27
& 265
o —e— Mean annual
v 26
5 temperature
©
S 2 —e—Long-term mean
o
= 25
() .
Fous eeeee| inear (Mean annual
temperature)
24
235
I < N O M O O N O 0O A < M O M O o N WM 00 A < N~ O
W O W O O O O O O O d d 4 o &N &N N OO 00 MO & & <
D O O O O O O O O O O O O O O O O O O O O o O o
D T T B B B T O o e o o e o o o A o O O N & I N e S O I o\ I e A ]

Year

Fi gR23Projected Mean Annuai20Bbemp & roa t-Gtarlmeaa TMi esnad
cat chrdeorutrce: MSL, 2024)
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2. 48nalysis of Downscaled Output of GCMs

The SMEC Hydrol ogi st have completed calibra;
SMM hydrol ogic WEAP model . The climate dat a
corrected by CCFAS for RCP 4.5 and SRES A2.
Table 2.1

Tab2llés Avail able coupled GCMs SRES runs depl o

Australiabs CSI RO CSI RO_ac A2

Scientardd c | n

Research Organ

National Centr NCAR NCAR_CCS A2
Research

Geophysical F GFDL GFDCM3 A2
Laboratory

Canadi an Cent CCCma CCCma_ca A2

Model |l ing and
Nati onal Ce CNRM CNRM_CM5 A2
Met eorol ogi cal
Russian I nstitlNM | NM_CM4 A2

Mat hemati cs
Bjerknes Cent BCCM BCCM_1 1 A2
Research

Source: JICA 2014 MP

The monthly data series for each GCM scenar
The estimated annual natur al runoffs at the
basins were computed then theowatei tthalthmrcer
fl ows based on the climate data from each GC
to vary from one GCM scenario to another, bu
sulbasins are generalAPyptaoneagi pgroodr fThe E

basin are discussed in the following section
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2. Projected Annual Evapotr-Gaspi Catclomehmior THh

Figurel Rudrates the trend in eGampatCaincipme @
from 1990 to 2050, s h200W2i 3n)g ahnids tporra jéaad 6 &dda.t vaa |
The foll owing annual evaporation patterns ar

T I ncreasing Evapotranspiratic®@R23)( EfShowsHiI gyt
fluctuations but an overal/l positive trend

strong correlation between years and risin

T Future Projiz@C30)nsET 2084 expected to incre
hi storical values by 2050, posing major ct

agriculture.

9 I mpact on Agriculture: Hi gher ET wil |l i ncr
and irrigated farming, reduc-hegdprodootftl vec
to Iland degradati on.

T Water Scarcity Risks: Rising ET wild/ accel
groundwater resetrerm,wamner ravdaiclealiolnigty i n

T Adaptation Strategies: Urgent emaasdwlrnds caroe

moi sture conservation, -edptiicmiemad tiercrhingd toiga

agriculture and water resources.
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y = 2.914x + 7.1447
250.00 R? = 0.7482

200.00
€
E
S 150.00
© —@a= gnual evapotranspiration
5- L]
2
% 100.00 Long-term mean
&
© eeeoelinear (Annual
(1] L
evapotranspiration)
50.00
0.00
O A N N N T T N - N S S
% % % % % % % % % % % % B % % YD
Year
FigRaZlrend i n Evapotr aGapar@atohméotr. Mi
2.68Maj or I mpacts of Climate Change
The M{csmaudugu Gana Catchment is being(sseegnif]
Tabl ®d 2edlpecially in terms of temperature ri
weat her , availability of water resources, ar
chall enges to agriculture, biodiversity, and

Tab2legKey I mpacts of Climate Change

S/Nlmpacts Detail s
Wat er ReSurface water | evels are dro
! groundwater recharge and run
Hi gher temperatures and | ess
crop yields, especially for

Agricult )
2 Due to increased evapotrans
Food Sec _ ] )
farmers wil| neeeatse ds wiatr anh n

resistant crops.
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As desertification causes pa

wi || become more challenging

Decreasing water av aNgluarbui | W,

threatens migratory bird spe
Ecosyste

_ _ Deforestation and l and degr
Bi odi ver|. ) ) _
Il mpacting wildlife and natur
Large investments in water i
SocEocwonolareas | i ke Damaturu and Azar

Vul nerab/l ncreasing competition for

bet ween farmers and pastor al

2. Nati onal and I nternational Climate Change

1 Rising Temperatures: Over the past 50 years, air temperature in Nigeria has increased
linearly, with most parts of the country experiencing a {targh warming trend.

1 Declining Rainfall: Rainfall has shown a linear decreasing trend, with an annual decline
of 2 to 8mm/year in many regions, though decadal variations are more pronounced.

1 Future Projections (JICA, 2014): Over the next 35 years, annual rainfall is expected to
remain stable, but temperatures are projected to increase by 2.6°C, highlighting ongoing

climate change challenges.
2.8ClFi nate Change Scenari os

1 Temperature Projections: The A1B scenario from the Fourth IPCC Report (2007) predicts
a 3 5°C rise in air temperature in West Africa by 2100, which Btimes higher than the
global average.

T Uncertain Precipitation Trends: Forecasts for precipitation changes vary significantly
across General Circulation Models (GCMs), making it difficult to determine a consistent

trend for future rainfall patterns.
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2. 8Nirgriads First National Communi cation on
I n the Nigeriads First National Communicatio
have been discussed based on sever al GCM mod

1 The most significant changes are with res
parameters.

9 There has been an observed trend towards a
wi || be put on hold or reversed as the cen
t hat the additional water need ctrelayedhédy
i ncrepsesi pintation.

9 The difference of climate condition from c

could become more significant.

2. 8NVvgB8riads Second National Communication o
Nigeria's Second National Communication (SN
mi |l estone in the country's ongoing efforts t
chall enges of <c¢climate change on sa Amgateieaneallt s

the United Nations Framework Convention on
which provides a comprehensive analysis of
vul nerability, and adaptive andumidqueastbonc

economic and environment al context s.

The findings of the SNC highlight the escal.

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

i . Greenhouse Gas (GHG) I nventory and Emi ssi
ii . Vulnerability and I mpacts of Climate Chan
iiiAdaptation Measures and Chall enges

i v.Mitigation Strategies and Potenti al
v. Barriers to Climate Action
vi .lnternational Cooperation and Support Nee

Some of the outcomes and Future Steps are al
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: Ltd
i . Strengthening Policy Frameworks
i i .Public Awareness and Community Engagement
iiiFocus on Renewabl e Energy Expansi on
il v.Capacity Building and Research Devel opmen
2. 8Nirgédriads Third National Communication on
To build on the insights successes from ¢t}

updated assessment of the countryo6s greenhou
and strategies for adaptation anodn noint icglaitmaot

change was held to also reflects Ni geri aods

sustainable devel opment, presenting a compre
undertaken, and futwe<i di e-etrt hoohsed@momy .cIl Ii tm
t hat emissions in Nigeria are primarily driwv
(AFOLU) sector, which contributed 60. 1% of
33. 9 %. Wi t hout I ntepvenectoemd teoni seCcCoDBAaSaeeby
Nigeria faces significant <climate vulnerabi
flooding, water scarcity, and reduced agricu

Key findings and outcomes were similar to t

i mprovement such as.

i . Capacity Building, Technology Transfer, a
ii Enhanced Policy Framework and Institution
iiiScaling Up Renewable Energy and Green Eco

i v.Strengthening Community Engagement and Re

v. Research, l nnovation, and Monitoring Syst
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2. 8THe5Paris Agreement

Since becoming a member of the United Natior
(UNFCCC) in 1994, Nigeria has ratified the K
in 2007.

The Paris Ae®ergadrmhgntbiindiang i nternational trea
by 196 Parties at the UN Climate Chahgfe Conf

December, 2015. I't came into effect on the 4
lts overarching goal i's to cease fAthe increec
2AC abowduptei al |l evel s0 and pursue efforts

above ngluestri al |l evel s. 0
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IEWHSENE!LTI'HI'J L t d

2 .l oordd Dr\Ywlgrmar abi |l ity
FIl ood vulnerability was assessed using GIS a
ranks |l ocations based on various criteria ra
result. This approach al |l owsnéroabial imoy eb yn ubarne
problem down -monde®l s.:mall er sub
FigRa®he f Irtow fc htahe met hodol ogy
T We identify key factors determining vul ne

proximity to rivers, | and use/land cover

reclassification to a common <swc2B8l e (e. g.,

T We assign weights to each | ayer, combine

resul t s25i Figesteates the flood vulnerabild:

2. 9hk Digital El evati on Map ( DEM)

1 Elevation Variations: The MisaiomaduguGana Catchment has distinct elevation

changesas shownn Figure2.26 with higher elevations (792m) in southern Bauchi and
Yobe States and lower elevations (192m) elsewhere.
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Topographic Features: The area exhibits steep slopes and significant elevation disparities,

particularly around river sources and drainage systems.

Predominantly Flat Terrain: Most of the catchment consists of flat terrain, extending across

a large portion of the region.

13°0'0"N

12°0'0"N

11°0'0"N

10°0'0"E 11°0'0'E 12°0'0"E 13°0'0"E
1 1 1 1

JIGAWA

BORNO

—
{ - Low : 192
-~~~ Stream
(3 State Boundary
C2Q catchment Boundary
A5 Intemnational Boundary
T T

0"N

13°0"

Elevation (m) ~
- High:792 | =

11°0'0"

T T
10°0'0"E 1°00"E 12°0'0"E 13°

00"E

14°0'0"E

FigR2e6Dbi gi tal El evation Mode

N

Bl DdDpe map

I (Source:

Slope Classification: The catchment has varying sl¢peder toF i g B2 & | o p e

of t he )cidluencngneatertflow and erosion risks.

MS L,

ma p

Flat to Gentle Slopesi{6°): Found in most areas, increasing water pooling and flood risks

during heavy rainfall.

Moderate Slopes (4.3°): Encourage faster runoff, reducing water retention but increasing

soil erosion risk.

Steep Slopes (122°): Prone to rapid runoff and erosion, accelerating sediment

displacement.
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T Very Steep Slopes (265°): Found in southern Adamawa, causing maximum runoff

velocity and impacting floodplains downstream.

13°0'0"N
1
1
13°0'0"N

JIGAWA

Slope(Degrees) z

12°0'0"N
1

BpfEseT 3302 o

0.668673302 - 1.560237705
[ 1.560237706 - 3.12047541
[ ] 3.120475411 - 5.795168619
[ ] 579516862 - 10.03009953
[ 10.03009954 - 15.37948595#‘
[ 1537948596 - 22.0662189f
I 2206621898 - 32.096

T
11°0'0"N

11°0'0"N
1

~~ Stream

C3 State Boundary

1eﬁm w Catchment Boundary
A5 International Boundary
T T

T T
10°0°0"E 11°0'0'E 12°0'0"E 13°0'0"E 14°0'0"E

Figha®l ope map of the catchment

2. Ra3 nf al l ma p

¢ Rainfall Distribution: Varies significantly, from 689mm in Adamawa mountains to
216mm in 85% of the catchmeseeF i g 22 e

1 Flooding Risk: High rainfall variability makes precipitation a key driver of flooding in the
region.

1 Flash Floods: Intense, localized storms can overwhelm drainage systems, especially in

urban areas.
1 Data Limitations: The rural nature of the catchment means annual averages may not fully

capture localized rainfall variations.
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10°0'0"E 11°0'0"E 12°0'0"E 13°0'0"E 14°0'0"E
1 1 1 1 1

JIGAWA

BORNO ®

Rainfal(mm)

~~— Stream
2 State Boundary

160 C3 catchment Boundary
A5 International Boundary
T T

T T T
10°0'0"E 11°0'0"E 12°0'0"E 13°0'0"E 14°00"E

FigR28Rainfall map of the Catchment (Source:

2. ProOHximity to water sources

T Proximity to Streams & Flood Risk: Areasl8km from rivers are most vulnerable-95
111km away are least at riak shownn F i g 22 %

1 Water Bodies & Wetlands: Extremely vulnerable to flooding due to direct water
involvement and overflow risks.

1 Settlement/Buikup Areas: High vulnerability (rating: 4) due to impermeable surfaces
increasing runoff.

T Cropland & Bare Surface: Moderate vulnerability (rating: 3) as they retain some water
but can cause runoff.

1 Shrubland: Low vulnerability (rating: 2), with some vegetation reducing runoff.

1 Forests: Least vulnerable (rating: 1) due to dense vegetation aiding water absorption.
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JIGAWA

Proximity to Rivers
[ ]o-5325.926953 Z
[ 7] 5.325.926054 - 10,651.85391 | &
[ 10,651.85392 - 15,977.78086
B 15.977.78087 - 21,303.70781
I 21,303.70782 - 26,629.63477
I 26.629.63478 - 31,955.56172
I 31.955.56173 - 37,281.488674
I 27.281.48868 - 42,607.41563
B +2607.41564 - 47,933.34258 |-

I 47.933.34259 - 53,259.26953
~— Stream

C2 State Boundary
160 C3 catchment Boundary
A5 International Boundary

T T T T T
10°0'0"E 11°0'0"E 12°00"E 13°00"E 14°0'0"E

0"N
11°0'0"N

Fi gha98i st ance to River Map (Source: MSL, 20¢<
2. 2.U8C

1 Diverse Land Usand LandCover: Reflects ecological zones, seemnomic activities,
and environmental pressur@sfer toF i g 23 e
1 Climate Influence: The catchment spans sard and sukhumid zones, affecting LULC
patterns.
1 Human Impact: Deforestation, grazing, urban expansion, and agriculture shape land use.
1 Population Growth: Increasing settlements and land transformation due to human

activities.
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A Recorded Flood Event\

~n~River
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10°26'20"E 11°35'10"E 12°44'0"E 13°52'50"E

Wetland

0

20 40

Fi g3 ULC Map of the Catchment (Source: MSL,
2. Fl®od Ri sk

The flood riigkias 4eé1ss mart tc hwe n t was base on

i. Flood Vulnerability Assessment. Conducted using weighted overlay analysis
incorporating DEM, proximity to rivers, precipitation, slope, and land use/land cover.

i.  Weighting & Risk Classification: Proximity to rivers had the highest weight, followed
by elevation, precipitation, slope, and land use; risk levels categorized into Highly Not
Vulnerable, Not Vulnerable, Moderate, Vulnerable, and Highly Vulnerabla 6 | e
21 B

Key observations form the findings in Figure 2.31 shows that:

I. Low-Risk Areas: Found in highklevation regions and around Lake Chad, where
topography and low rainfall reduce flood risk.
ii.  ModerateRisk Zones: Located around Adamawa highlands, with potential for flooding

during heavy rainfall events.
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High & Very High Flood Risk: Concentrated in leslevation areas near highlands,

facing greater flooding threats.

Overall Flooding Trends: Region experiences less flooding due to sedimentary geology

enhancing infiltration and reducing runoft.

Flood Risk to Land Usd-{gure 2.31andError! Reference source not found):

a. Farmland: 928.27 Ha (25.3%) at high risk.
b. Bare surface: 1,745.1 Ha (47.6%), largely farmland, at significant risk.
c. Built-up areas: 226.2 Ha (6.43%) at risk.

Vi.

No Severe Flood Events Recorded: Miawana historically has not experienced

major flooding, though vulnerability analysis highlights potential risks.
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Fi g3 |1 ood Vulnerability Map of the
Tab2lé8Fl ood Ri sk Analysis of the Catchment
Cl ass Name Ha %
Far ml and 928. 272 25. 27527
Built _up 236.2119 6.431648
Wat erbodi es 22.795914 0.620695
Wet !l and 124.8408 3.399201
Vegetati on 552. 4245 15.04158
Baresurface 1745. 071 47.51532
Rockoutcrop 63. 033314 1.7162091
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2. $6cHEmwonomi c Dynamics

2. 1Podul ation Distribution and Growth

Bauchi St at e

T Uneven Population Distribution: Hi gher cor
while rural areas are |l ess popul ated.

9 Influencing Factor s: Popul ation distributd.i
economic opportunities, and social service

T Popul ation Growth Rate:FiEg2t¥ianat ed at 2. 8%

Yobe State

The popul ation of Yobe state is predominantl
state's popul ation growth ratereefFarg@®d4¢ei mat ed

Borno State

T Large Land Mass & Population: Borno is one

popul ati on.

T Low Popul ation Density: About 60 people pe
regions.

T Uneven Distribution: Hi gher concentrations
densities inaftieatedndreasaflict

Jigawa State

T Population Growth: Jigawa State ha@Graf 8r 2%
t i gAXxYe

T Rur al Dominance: 80% of the popul ation res

moder atel y.

T Urbanization Trends: Gra@fs@&bli g c2eslgBee iiad | vy
Dutse (state capital).

T Growth Factors: Driven by natural popul ati
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MISAUKOMADUGUGANA CATCHMENT

10

Population (Millions)

2006 2022 2025 2030 2035 2040 2045 2050
Periods

Fi g3 & opul ati on projection GMJlp,h dDGF24)he Cat c
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NAME STATEPOPULATI|GEOGRAPHFGEOLOG HYDROGEOLOVEGETATI|SOCI AL
ECONOMI

Mi ss-au |JigavEsti mat3d¢gCovers Pri mar|{Katagum RijSudani arnlivesto
Kat a-gu/Bauchmillion|Bauchi, |[sedi me|into Lakgsavanna |rearing
Komadu|Yobe Borno, rocks Groundwatedeserti ffdomest.
Gana and B are essentthreats |Poverty
Catchm states. pressure @ scarcit
pl ai ns salinizati (season

l ow hil | environ

degr ada

and I

infrast

devel op

ar e c g

chall en
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2. 1lDe@ographics and Poverty

The M{osmaiddugu Gana catchment area stretches
states, each with unigeuenpompuel abindntdymami s
access to DPablldh el eorw igdevse.s a description of

poverty.
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and Poverty

S/ NSt atDemographic and Poverty
Popul ation of over 3.5 million people as of 2022 (Nati
The state's population density is moderate, with Bauch
According to the National Popul ation Commi ssion, the s
According to the National Bureau of Statistics (20i2¢he
and female ratio.
The state has -migodéianebeatbesef ofnjob opportunities a
Bauchi's population is expected to continue to increas
10.7 million if the current growth rate continues (Uni
Bauchi 1s a viable agricultural hub. Mining, fishingTheses

! Bau(two mai n mar kets are Katagun and Maiduguri Cattl e Mark
I n comparison to other states in Northern Nigeriaughhpyg
the state's urban areas offer more educational opportu
Bauchi's population is predominantly Musl i m. Most f amie
family sizes and a higher ratio of reliance on natur al
I n urban areas, the state's access to sanitation &@%)V.
areas, on the other hand, have only | imited access to
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2 BorgrPopul ation of over 3.53 million people as of 2022 (Nat
Borno state has an unevenly distributed popul ation den
The projected popul ation growth is estimated at 2.5% (
According to the National Bureau of Statistidsi ¢2aa2d) s

The state has a high displacement due to insurgency,
Despite ongoing insurgency in the state, Borno' s po5pQ,l
popul ation is expected to reach around 9.7 million (Un
Crobscsrder trade, agriculture, |l i vestock, and fishing taan
are Maiduguri Monday Mar ket and Gamboru Ngala Market.
Educational activities are disrupted by protracted dcwmn

attend school

Most people in Borno State are Musl i ms. Most families
Large families and a higher proportion of dependence o
Access to clean water is very |l ow (~35 percent) anltde aslatr
had been destroyed by conflicts. The situation I s wors
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Jigawa State has a population of 2.79 million peopl e a
The state has a population density that is not evenly
The projected popul ation growth rate i s estimated @mdo @3l
200§ Nati onal Popul ation Commission, 2023).
The National Bureau of Statistics (2022) reports tbhoautt
children per woman.
The state experiences bot hmisgraastoinan tno gurakdmnarfeoas .t r ad
Il rrigation farmdmedq,crlafvtesdroek]Ji gawa State's main econo
Mai gat ar i Il nternational Mar ket and Hadejia Market.

3 JigéeJigawa State's educational system has gradually i mpmai
| ow.
Jigawa State's population is predominantly Musl i m. Most
to the high rate of polygamy, there are |l arger familie
Sanitation services and access to clean water are modt
coverage, access to healthcare and other basic service
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Yobe state has the | owest population in the catchmermtn
Popul ation Commission, 2023).
Yobe state has a | ow and predominantly rural populatio
The projected popul ation growth in the state iIis esti ma
The National Bureau of Statistics (2022) reports that (
children per woman).
The state has | ow migration with seasonal movements fo
An estimated 2.6 percent is the projected rate of popb
4 YObEState is predicted to haveOa population of over 5.5 mi
Dryl and farming, |ivestock, trade and fishing are arod el
I nternati onal Mar ket, and Gashua Market.
The state has a high dropout rate and a |l ow |literacy r
Yobe State's population is predominantly Muslim. Si nateg
Because polygamy is so common, there are | arger famil:]
Access to clean water is low (~ 40%) and sanitation h
wi despread malnutrition.
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2.10Un2s.ulst ai nabl e Livelihoods
Various unsustainable | iveli hootdesr m hpreaftietna bt
of these activities in the catchment area. S
10vergrazing
T Largeal e |ivestock grazing |l eads to | and dc¢
T Pastoralist activities in Jigawa and Yobe
cover, |l imiting water infiltration.
2Def orestation
T Wood harvesting for fuel and | and <cl earin
biodiversity | oss.
1 Bauchi and Borno states face severe defore
in Jigawa contribute to gully erosion and
d3Unsustainable Farming Practices
f S| aasnllur n techniques, overcultivation, and

1T HadeNgiuar u Wetl ands suffer from irrigation n

causing sedimentation.
f Monocropping in Yobe and Borno depletes so

4 Excessive Groundwater Extracti on

T Urban centres | i kemPtamatdraopexparivahee fLab

T Overuse of boreholes and inefficient irrig

5Pol lution

f Mining activities introduce heavy metal <co

T Poor waste management in Maiduguri and Dut:
bodi es.
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6.Land Degradati on
1 Desertification is expanding in northern B
T Soil erosion is worsened by deforestation,

reducing |l and productivity.

2. 1GeBder | ssues

2.10Ch3alll enges

Gend&Rerd at ed Chal | eknogreasd uignu tGaeniall icCsaad cceh mewntt n ot
to the foll owing:

i . Water Scarcity & Access: Women, primarily

travel di stances, safety risks, and water

ii.Land Ownership & Economic Participation:

restrict women's | and ownership, |imiting

i iiLi mited l nvol vement i n Governance: Wo me n

parti ci patsieompliamnlianngd and water governanceé

I v.Climate Change | mpact s: Drought s, fl oods

affect women, especially those in subsist

v. Gendarsed Violence (GBV): Hi gh preval ence

affected areas, I mpacts women's safety, e
2. 10Qp3p.o2rtuni ties for Gender I nclusivity

Opportunities to Enhanceda n@Gdnmder tFhar iftoyy |iomnwitnh

i . Policy I nterventions: The Borno State Ge

promotes gender equity and inclusion in g

ii .CapaBuitlydi ng & Empower ment : Skill acqui si

programs, and microcredit schemes can enh

iiTiCommunity Engagement in Water Resource N
participation I n Il ntegrated Water Resour

equitabl e water access.
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Cl i nrEantaer t Agriculture & AlternasaadaetiLveel
farming, renewabl e energy initiatives, ar

resilience and economic opportunities.

O.nmgp.a3ct s of Gender Disparities

i mpacts of gender disparities within the

Reduced Community Resilience: Exclusi on ¢
management | imits community adaptability
i . Food and Water Insecurity: Gender i mbal an
reduce productivity, affecting househol d

iWeak Water Governance: Lack -makigegdbearnde)

sustainabl e water all ocation and conserva

ORe3c.odmmendati ons

address these challenges and | everage op

| ement ed:

Strengthening Policy ahopleméentuandneaehtf &r
sensitive policies, ensuring womenos p a

management .

i . Enhancing Access :t oRelfaordn dmdc dWateenrur e po

women's | and ownership and equitabl e wate

iPromoting SustaiSuplploe tL iwoeneinbecodsmal vemert

agriculture, entrepr engeeunresrhaitpi,n ga nadc tailvtietrin

.l nvesting i-Bas@admm8ol Dgiveh pe speomdce v e | WEF

programs, par tmadkiipagt, orayndd €acipsmigoni yi ti ati ve
Addressi nBas@and¥irol ence andt rSeoncg tahle n B alre

frameworks, awareness campaigns, and supp
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CHAPTER STAKEHOLDER ENGAGEMENT AN
GOVERNANCE

3.Met hodol ogy

The catchment c¢omppaleidt iodalc odnprd emi sv,cie@nvVviro

economic activities. Various stakehol ders, r
organi zations, | ocal communi ti eisnt earnedst Br iivna
devel opment and stability of the state. Und e
crucial for effective governance, conflict r

For the purpose ofrtéangagemaryt chrerceptakethlodt
are as foll ows:

3.2 SKeayk ehbnhgagesd

For the purpose of this study, the stakehol c
are a as foll ows:

i . Natur al (Reasmd,r cveast er, vegetation, wildlif
ii . Threats and Chall enges

iiiSoci oeconomi cs

i v.Policies

To develop the strategic catchment managemenr
engagement of the following institutional st

Stakehol der s

The stakehol doewesr ncnognmdirissasritbaokf e hgo | sduderdad earsa | and

St ate GoaerldocneelntGovernment Aut horities

Feder al Government Agencies/ Ministries

T Feder al Ministry for Water Resources

T Water Resources Regul atory Commi ssi on

T National Council of Water Resources

M Nigerian Hydrol ogi cal Services Agency ( NI
9 Catchment Management Offices and Committe
T River Basin Development Authorities (RBDA

PaglOq
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Nati onal Water Resources Institute (NWRI)
Nati onal Environment al Standard and Regul
The Nigerian Meteorological Agency (Ni MET
The National Il nl and Waterway Authority (N

Nigeria Integrated Water Resources Manage

State Water Agenci es

T Rural Water Supply and Sanitation Agenci e

T United Nations Agenci es: United Nations &
Commi ssioner for Refugees (UNHCR), Uni t e
and the World Food Programme (WFP).

9 Worl d Bank Water Projects in Nigeria

No®wovernmental Organizations (NGOs)

9 Donor Agencies: Donor agencies, including
for I nternati onal Devel opment (USAI D) , t |
Kingdomés Department for International D e
Bank (AfDB).

T Local communities and traditional i nstitu

T Local Communities: The residents of the <c
and | DPs, are primary stakehol ders with d

9 Traditional Leader s and Religious Authot
aut horities hold significant i nfluence 1in

Private Sector Stakehol der s

Therivate sector stakeholders includes:

9 Agricultur al and Livestock Sectors: The
components of the catchmentds economy, Wi
agbosinesses, and cooperatives.

T Smal | and Medium Enterprises (SMEs): S ME ¢
various sector s, including retail, constr
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Security Agenci es

Nigerian Military and Police: The Nigerian

catchment, with the primary interest of rest
Civilian Joint Task Force (CJTF) and | ocal v
3.3 Major Topics for Stakehol der Di
The above stakehol ders were considered as t
devel opment of the strategic catchment manag
Stakehol ders were engaged in group settings
devel opment of catchment and opportunities f
presented the results of t he coalt cahnrede nshoocannog | y
aspect s. The meetings then t-treeth VvoDsidenmgegl 8¢
goals for catchment development, and finally
The discussions covered issues and potenti al
T Wat er management

1 Lardkse

T Environment al protection/ biodiversity con
T Community benefits

T Economic devel opment

T Climate change resilience

f Monitoring and evaluation alignment of po
T I'nsecurity | ssues

More specific topics included:

T Water supply

T Agriculture

T I'ndustri al us e

T Making rivers more navigable

T I mpl ementing the water charter of the Bas

PaglO§



1.

Mecon Geology and Engineering Serv®

MECON SERVICES LTD {MSL}

Creating and maintaining a decision suppo
Need for a ®amclwmehin the
River .training

FIl ow proporuconrmeg.

= =/ =4 A4 -

Restoration and expansion .of the hydromet

3.4 Key Shoaiknethsol der Engagement

As part of the -kamgadgwegne nGa md OHtsalument st ake!
and opportunities related to water manage meé
governance were discussed. The f ol lduwiimmgy ar

stakehol der engagement :

Wat er Management and Access
9 I mprove surface and groundwater monitoring
T Address water pollution from household was
T | mpl ement |l ntegrated Water Resources Manag

¢ Promote water conservation and efficient [

Land Use and Degradati on
T Revise |l and use |l aws to address environmen
T Tackle bush burning, i1illegal 1 ogging, soil
T Promote sustainable | and use planning and
Environment al Protection
T Strengthen climate adaptation, biodiversit
T Promote renewable energy to mitigate cl i ma
T Establish controlled grazing zones and com
Community and Livelihoods
T Address water and | and degradation affecti

Pagl09



Mecon Geology and Engineering Servw

s Lt d

9 Empower small hol der farmers and phatoreslti s
facilities.

T Ensure-igehdeive devel opment in economic op
5. Institutional Gaps and Policy Alignment
T Strengthen enforcement of environment al | a
T I mprove policy alignment with catchment ma
T Propose institutional reforms for better g
6. Strengthening Coordination Mechani sms
T Address |l ack of coordination between comm

sector.
9 Establ istha kmethlotlider f orums to resolve disput
T Form Catchment Management Committees for i
7. Promoting Sustainable Practices
T Support dcemdmwruisttyai nabl e agriculture and ir
T Promotesmairmaagriculrtesistamd ac¢mropght
9 Provide training programs for farmers and
8. Enhancing Data and Monitoring Systems
91 mprove data collection on pollution, water
91 mpl emenlbhasedewahnitt oring & evaluation ( M&E)
Tl ncrease funding for GI'S mapping, remote SE
9. Engaging Communities
T Encourage community ownership of conservat
T Support riverbank protection and tree plan

i Raise public awareness on environmental su
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3.Boordination Mechani s ms

The MisauKomadugu Gana CMP involves a number of federal, state, and local stakeholders,
including research institutions, private sector players, commbaggd organizations, and
foreign organizations. The roles of the different stakeholders in the CiP tlzeir

implementation are as follows:
Federal Stakeholders

1. Federal Ministry of Water Resources (FM\WRversees the implementation of national
water policy, provides technical support and financing for water resource projects and
develops integrated water resource management frameworks.

2. Water Resources Regulatory Commission: ensures compliance with water use regulations
and licensing and providing guidance on sustainable water abstraction.

3. National Council of Water Resources (NCWR): sets policy guidelines for national and
subnational water governance and makes it easier for agencies to coordinate and resolve

conflicts.

4. Nigerian Hydrological Services Agency (N&A): provides technical hydrological data to
support water allocation planning, monitors flood risk, and performs hydrological
assessments.

5. National Environmental Standards and Regulations Enforcement Agency (NESREA):
ensures environmental compliance in water resource management, monitors pollution and
enforces environmental impact assessments (EIAS).

6. National Inland Waterways Authority (NIWA): regulate the use of navigation and inland
waterways and promote the development of infrastructure for sustainable waterway

transport.
State Government Agencies

7. State Water Agencies & Rural Water Supply and Sanitation Agencies (RUWASSA):
Execute water supply initiatives at the state level and offer local water user associations
(WUASs) technical support.

8. State Ministries of Environment & Water Resources: develop state water policies aligned
with national frameworks and oversee environmental protection initiatives within the

catchment.
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9. River Basin Development Authorities (RBDAS): manage regional water supply projects
and support largscale irrigation schemes.

10. State Environmental Protection Agencies (BASEPA, JISEPA, YOSEMA, BOSEPA):
monitor environmental degradation and pollution and enforce-lstaté environmental

laws.
Local Government & Community Stakeholders

11. Local Government Authorities (LGAS): implement loéabel catchment management
projects and work with communities on land and water conservation efforts.

12. Catchment Management Committees (CMCs): facilitate participatory water governance
and engage communities in water conservation activities.

13. Water User Associations (WUAS): manage local water distribution and irrigation schemes

and resolveonflicts over water use.
Community Orientation Stakeholders

Engage in local water governance via Catchment Management Committees (CMCs). Promote
sustainable land and water practices, raise awareness for water rights and environmental
protection, and advocate for equitable access. Assist in conflict resolutiomsuna dair

resource distribution among users. Share traditional knowledge for sustainable management.

14. Water User Associations (WUXsManage local water distribution and irrigation
practices.

15. CommunityBased Organizations (CBP$romote conservation and climate adaptation
awareness.

16. Traditional & Religioud_eadersAct as mediators in water resource disputes and promote

sustainable water practices.
Private Sector Stakeholders

17. Private Sectoidnvest in water infrastructure projects like irrigation, hydropower, and
treatment facilities. Develop climatmart agriculture with drouglesistant crops.
Implement IoT water monitoring and GIS mapping. Fund research for sustainable

catchment managemeand support CSR initiatives for local community development.
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Research Institutions

18. Research InstitutionsDevelop climate change adaptation strategies, water protection
techniques and solutions for environmental restoration. Support policy making by
providing expert advice on sustainable river management. Provide scientific data on

groundwater levels, riverdvs, and pollution levels.
International Stakeholders& Non-Governmental Organizations (NGOSs)

19. United Nations Agencies (UNICEF, UNHCR, WFP, UNECE): Provide technical and
financial support to water security projects. Support humanitarian interventions in the area
of water supply in vulnerable communities.

20. Development Partners (USAID, EU, DFID, AfDB, GIZ, JICA): Fund capabitijding
programs and infrastructure projects. Strengthen institutional frameworks for water

governance.
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CHAPTERSTARATEGI C VI SI ON AND GOALS

The strategic vision focuses on sustainabl e

resilience, and government r ef cecmondmisce df aomt |

and stakehol der engagement .

The strategic -Nomaodmghh oGamheCM slament i s:

"To establish a climateesilient, inclusive, and sustainably managed catchment that ensur
equitable access to land and water resources, supports livelihoods and ecosystems, and p

long-term resilience through integrated planning and stakeholdetnpaships

Thestrategic goals

To operationalize this vision, five strategi
out ccdmieven, and informed by technical anal ys
l1.Sustainably manage | abg amgr waitrg watse®n

promoting efficienthased soldutsiuppoerthat

|l andscapes and ecosystems.

2.Build climate resilienderhrandgihdifd aotderanm

management systems, ear |l y -svlmamti ngg miectla

practices.

3.Enhance inclusive I|livebyhcsogpomnidng o®ma

far mer s, promoting equitable access

and vulnerable groups.

to I

4 .Strengthen governance, coor diamatoisen,l oz
stat e, and feder al |l evel s to ensure tr
i mpl ementati on.

5.Leverage dat a, i nnovatsiupgmp.o-maéakadl egi 8 & MEIr
moni toring, and mobilize public and pri

priorities.
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Tabdldel ow shows the c-Eomadsesgs Ganahe€aMc barad tt' @emmgp tgroaatlesg,i ca nsthiocritp a

i mpl ementation chall enges.

Tabdle MiKmammndugu Gana Catchment's Strategic Goals and Objectives

Key Performance Key PerformancExpected
ShoTdrm Strateigi (( KPI s) Lorlger m Strategic (KPI s) Out comes
Year s) Measur abl
Targets
1. Water ManagerHt 1 Percentage r(l.Water Security a 1. Environ
Conservation: water pol |l uti Devel ocpnmexnpand w IOQOut com
Il ntegrated Wa t BOD/ COD | evel facilities, such | mprove
Management t @l Wi ! Percentage of reservoirs, to myq Percentage i wat er q
equitabl e wat stations ope.l scarcity Sht a redcheyt water stor ag t hrough
pol!utl_on cont 1 Percentage i | r|ver_baS|n manal q Number of tf pol l uti
|rr|gat|0n. Es irrigation el conflicts over w water agreert contr ol
stations for water saved/ i signed/enfor measur €
LANTANEI L, W) T Number of oo 1 Reductioners | 0¢TER
adopting | WRI conflicts (4 g
incidents). covers
refores
1 P_ercentage q and er d
1 Number of | al withryead ws control
2.Land Use and | revised/ enac{2.Economic Growth access. Reduced
ProteRevoew | arl ¢ Hectares of | Empower mePmtomot e desert.i
to address wur b, annually. energy adoption ) and | an
deforestation, 1 Percentage r ¢ biogas) to reducllT Percentage | degr adg
desert encroac illegal grazi fossil fuels. Pr renewabl e en|2 sSocial
commu-di it yen re incidents. skill developmenT Number of ho Economi
and conservati ( 9 Number of col support alternat using solar/ OQut come
engaged i n C ﬂ Number of mi Enhance
progr ams |l oans disbur food sc¢
f Income diver through
index fassedk, I mprove
irrigat
soil
managen
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f Number of f al Greater

3.Community and i n clsimatte t e economi

Devel_opmentExpa 1 Percentage i r_esilig

sustalnab_le ag yields (pilof d!ver_S|

th_rough i mprov 9 Number of wol i vel i h

cli mantag t f ar mi : : opportu

- . agribusiness:|

capaktuitlydi ng p . Strengt

wo men, yout h, T Number of ir| communi

far mers. systems mode| partici

in resa

T Number of st governa

4 . Policy Refor consultation; 3. Governg
Governanceitren and

c at c hbnaesnetd - Number of i nft I nstity

framewor ks an MOUS signed. Strengt

engagement in Better

|l mprove instit! 1T Percentage i al i gnme

bet ween govern budget all ocj wi t h nag
NGOs, and | ocal and

T Number of col interng

with resour cf framewqg

committees. (1 WRM,

SDGs, F

Agr eeme

I mpr ov €

stakeho

engagen

deci-si g

maki ng.
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CHAPTERSDBPRATEGI C CHALLENGES AND |

NTERVENTI ONS

Stakehol der engagement sraevdée bbei ofphtytso wiad glasan

| ocastpeocni fi c chall eKgemad@Ga@gmuad scsatt hilemaevnts.auT hes
drawn from the detailed diagnostics in chapt
the strategic themes and interventions prese
5.Kley Chall enges
1. Hydrol ogi caWatSerr eSOa meritltrya:ct i on and i neffic
agriculture and ,domast i c ulearflaIycr@mt icshusebe @ tr s
(notably northern Yobe and Borno), | ead to
2. Fl ooding and DOrloopgbneCwnclkas: in downstream
contrast -aitdctdedumgédgi ons in nort-oermavYobe,
variability
3. GroundwaterObDemppbendence on boreholes for i
especially in dry zones, exceeds natur al r
4. Deforestation and: Ldmdeghd qarteedlat i oggi ng a
agricultural practices have |l ed to soil e
fertility.
5. Biodiver sWetyl alnalsss: and riverine ecosystems
encroachment and pollution, impacting fish
6. Conflicts Ove€CoRpsebutcenUbet ween farmers a
water has |l ed to frequent conflicts and so
7. Limited Access to Svsetral inamdfee dbnavgreadiiichud d dig e
communities vulnerable to climate shocks a
8. Lack of Communi t iyadPewgauraetnee s 8 nowl edge of C
conservation techniques, and sustainabl e f
9. Weak Policy I:mpDesnpginteatieansting water ano
enforcement is ineffective due to | ack of
10.Limted StakehoTdHderaBkBsgagemehtcommunity pa
management has | ed to margi-makiirg@gti on of |
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5.2 Stlrnatteergviecnt i ons

The foll owing strategic interventions are di
2 and the participatlTdhrey iani dlatad ohmmemt Chamthe
(e.g.-prdneoadones, groundwater deficit areas)

chapter 4

5.2.1. Sustainable ConseWwaaBaoonurMaemsagement a
Thi s section wil/l aid address key i ssues [
achievement of goal one (Sustainably manage
wi || i ncl ude:

i .l ntegrated Water ResourbevelMamagempnati &l |
water allocation framework based on hydro
upgrades in surplus areas (e.g., centr al

(Yobe and northern Borno).

i i .0 mproved Water Dlewvfed @apt mwad tnwrad :.er ksaradest i r
irrigation projects, and wastewater recyc
Most especially in the catchment region r
Yobe state regi oonomAnbas e watoern swnomh itord r i 1
the catAdmsmendevel op digital monitoring t

community water use monilteovreiln gd aatnad pil nattefgor

Figure 5.2 presents detail activities, ti me
stakeholders views and recommendati ons gea

52 . Rreservation anmdi tRiesdlorkBd o oyns tobunsd ainma [Blee

| aud e

This section is also ke(ySusnt atihnea bd cyh i meavneangeen tl
resovangesa)l Buwd d( cl i mate resiliencel nared veeing d
recommends include:

i . Fl ood and Drought E®Delpy oWwameiarmp n$y otre mg: t
Gl-Based models to precilat eadndvamietri gats& scl

ii .Sustainabl e AgriPcwimotrce agr @od toiress r vy, con:

cli mataet farming technigues to restore sc
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i i iAfforestation and Rehonebt athimmu it R tegeg rpal nasn
projects and protected f orlemsd tzhoenesr eaot ic

riparian buffer zones, agroforestry corri

i v.LanWse Pl anning and RRwli ieony aRaf emrhorce reg

corridors, deforestation bans, and sustai
Figure 5. 3 presents det ai | activities,
responsibilities, stakehol ders views and

interventions.
5.2. 3. | mproved Diversification for Enhanced

l nterventions in this section Bwmhancaei m nicnl uts

|l iveli hoods &ryd food security)

I . Supporting small hol der far mer s, promotin
empowering women, youwiht,hiam dt hveu | cnaetr cahbrheen tg
ii .Al'ternative Livelihoods abDev eHcoopn omi cr olxir
schemes and vocational training programs

farmi ng.

i i iCommunity Awareness adrdg aQa zaec ietdyu cBauiilodnian g

climate change adaptation and environment

Figure 5.4 presents detail activities, ti me

stakehol ders views and recommendations geare

5. 2Cl4di.mate Resilience, Di saster Risk managem

infrastructure.

|l nterventions in this section are also gear

(Build climate resiliehceughd di saster prepa

i . Fl ood and drought :Dampiogmanetalmnoyndtteoms ng t
Gl-Based models to precilat eadndvamietri gats& scl

ii .The provision amldy iwmanmild@tmeanhardi £ms
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i i iCli mamart agriculturhal upreacotfi creesnewabl e e

agricul power esolbar ehol es, Bi ogas for irri
i v.Climate resili:entt hienfcroamstmrwacttaroen of cl i ma
such as roads, dams, and irrigation syste
v. Catchment reforestatThins awidl le raoisd orne sctoortir
preserving bi odiversity and promoting S
reforestation, ripari an restoration, t el
stabilization, rai nwatierl ahgaer vaensdt ibn go,e nsga inle

vi .Sustainabl e wat etrhrnoaungahgle®ad retr rseccah aer gwea, t es
harveamnidmmi,gati on sihhodérdnibzatemcmour aged, m

cat

(@)

hment regions around Borno and Yobe s

Figure 5.5 presents detail activities, ti me

stakehol ders views and recommendations gear e
5.2.5. Strengthening Institutional Mechani sn

This section highlights Dbastircenignimemvdmgt i oms
me c hani prnosjceaontdd | meact h aomi Bmi s i s vital for the &

(Strengthen governance, coQr éinma ticavhe, r faagved di(ants

innovation,)Kagdi ht eanmenhnhgons should include:
i . Conflict ResolutiSomeMgthbdbrRrise@dmmomiftiyct r
frameworks and engage stakeholders in dia

i1 .Strengthening ReguHmhtanrcye Fpoalmeowo re&krsf:or c em

for water conservation, pollution control

i i iMul-Stiakehol der Eotoall nah i 6atchment Manage
facilitate +maklingi \waen dd e anpgioorre governance.

i v.Sustainabl e Finecum@gelStnmndguedi egprtihv atue h
partnerships (PPPs) andf ooht mhmentfi hahces
d ev el opavigam br tools and clean energyifor r i .gat i on

v. Capacity eBihialnciimg: techni cal training for
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Figure 5.6 presents detail activities, ti me

stakehol ders views and recommendations gea

5.2.6. Mainstreaming Gender Equality and Soc

This section highlights gender equality and
are geared towards thEnhamdieviemehtsiofe gloiav e
seclgoalySaseainably manage )l.andKeand nweetrevre nrt a

incl ude:

i . Gender sensitive vulndeabifytpwpgaandsamdnt

needs and concern of women, men, girls, a
to Iland and water by women and girl s.
ii.Jdnclusiveanakliieng sipomeesgsreisng t hat al |l st a
wo men, yout h, and marginalized groups, p

related to catchment management and di sas
iiiCapacity buil di npr ocavnidd iTrgaitnrianigni ng and ca

for | ocal communities, particularly WO m
catchment management, disaster risk reduc
i v.Access to informatersnurainndg rtelrsaturalels st ake
relevant information, resources, and seryv
respond plans, and climate resilient agr:i

v. Promoting gender equitablensdursitorg btuh atond

reduction interventions such as irrigatio
equitably distributed among all stakehol
groups.

vi .Addressing underl ying so:ciaddraemgds iercg ntohme c

soci al and ecanrhocami ce xianceeqg waaltiet itehse | mpact s
on vulnerable populations, such as povert
and soci al exclusion.

Figure 5.7 presents detail activities, ti me

stakehol ders views and recommendati ons gea
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5.2. 7. Research and Extension Framework for
This section highlights key intervention ar
strategic catchment management pl an. Il nterv
effective achievement of al | t he fiKeg goal

intervention areas ar e:

i . Hydr ol ogi cal monitoring and model ling

i i .Cl i Anaetsei | i

ent water allocation, ecosyste

iiiWater governance reforms

i v.Stakehol der engagement and participator:’

v. Cl i msanmaer t

agriculture and |ivelihood res

vi .Water conservation and demand management

Figure 5.8 presents detail activities, ti me

stakehol der s

section.

5. 2. 8. Robust
Pl an

views and recommendations geeé

Monitoring and Reporting Syste

This section highl i ghtbsunskreiyt o rnet peg regeatt g no nf ocarr €

the strategic

effective achi

catchment management Pl an. I n i

evement of al | the five goal

i ntervention areas ar e:

i . Real time hydrol ogicialt hcils mag ee xdpea cat ecdo | tl ce

for flood and drought preparedness.

ii .Standardi zed r eporitmpnrgovnee cthraamisspnasr ency i n

iiiGeospati al

and remote sensibhmghamdea tcrodd leic

water pollution and | and degradati on.

i v.Stakehol der
governance.
v. Adaptati ve

techniques

drivemgaogoe®erlnacnacle communi ti e

wat er manpgemenes sttt amagieesr es
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Figure 5.9 presents detail activities, ti me

stakehol ders views and recommendations gea

Thessterategic(imteowmponieonhs) are as outlined
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STRATEGIC CATCHMENT
MANAGEMENT PLAN

CATCHMENT CHALLENGES CATCHMENT OPPORTUNITIES

MECON SERVICES LTD (MSL)

- Sustainable Water Management Solu-

- Water Resource Scarcity & Management tions

- Climate Change & Environmental Degra- - Climate Adaptation & Environmental

. Conservation
dation

- Economic Development & Livelihood Op-

- Flooding & Drought Patterns

portunities
= Sl Rl I A Y LR A - Policy & Institutional Strengthening
- Infrastructure & Technological Advance-

ment

Figblrte Strategic Catchment Management Pl an
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FigbZze Component 1 (Sustainable Conservation Management and Use o
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