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EXECUTIVE SUMMARY

The Hadejial amadar e (HJ) Cat c i{basie roft Lake £hada It spanst i c a |
approximately123400 kn (12.34 million hectargsand stretches across northern Nigeria's
Bauchi, Jigawa, Kano, and Yobe St atexisbit The t
seasonal flow variability that significantly impacts downstream commurniitiés.catchment

is pivotal in regional agricultural productivity, water resource management, and biodiversity
conservation. It is home to the internationally recognizecelitlguru Wetlands, a Ramsar

site covering 600,000 hectares, which supports diverse ecosystems and serves as a vital
stopover for migratory birds. The catchment ¢
seasonal flooding, underpins a range of secmnomic activities, including farming, fishing,

fuelwood, and pastoralism, which are vital to the livelihoods of local communities. In general,

the catchmenprovides essential ecosystem services that shape théeimdj of the people

living in the watereed and downstream.

Despite its ecological and soeswonomic significance, the catchment faces numerous
challenges relating to its various watershed services from both climatic aneesonimmmic

drivers. These include the degradation of its land, biodiversity, and wataraes and socio

political instability due to rapid population growth, high poverty rate, and weak governance.
Another extant factor is climate change. The catchment's population is rapidly growing, with
significant increases projected by 2050, placingspure on water resources, land use, and
infrastructure. Key activities like agriculture and aquaculture are vulnerable to climate change,
and infrastructure such as dams and irrigation schemes requires improved maintenance and
adaptation to meet future m@nds. Given these threats to the Catchment, a sustainable
watershed management plaognsidering a sound balance between conservation and

development, is imperative.

This plan marshals various activities and initiatives to enhance climate resilience, promote
socioeconomic development, and protect natural resources in the Haaeja&are catchment

for its socieeconomic and environmental developmditite purpose of this watershed plan is

to help decisiormakers and practitioners at local, basin, state, and national levels to understand
the HJ Catchmentds status, probl ems, I ssues
investments for improving atershed managemiein short, medium and loAgrms. The

methodology for developing this plan would also be relevant to other watersheds in the
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northern

at the watershed level can also support integrated river basin management of larger river basins

in the country.

Past and Ongoing Development Initiatives in the Catchment Area

To put the Plan in proper perspeet Table EShnd Figure ESAnd ES2epicts som@ast

and ongoing development initiatives by different partners in the HJ Catchment.

Table ES1: Past and Ongoing Initiatives by Governments

Catchment

and Development Partners in the

LOCATION

PAST INITIATIVE

ONGOING
INITIATIVE

Komadugu Yobe

Project: Komadugu Yobe
Basin (KYB) project

Agency Nigerian
government, UNDP and othe
partners

Focus: Addressing water
resource challenges, includir
conflict resolution among
water users, improving wate
flow regulation, and
enhancing agricultural
productivity

Project: Agroclimatic
Resilience in SemArid
Landscapes (ACReSAL)
Agencyi Federal and
state governments, world
bank.

Focus Enhancing agro
climatic resilience,
improving water resource
management,
reforestation, and
sustainable land use
practices

Within the entire catchment

Project: National Fadama
Development Project (NFDP
Agency: Federal Ministry of
Agriculture and Food
Security with World Bank
Focus: Communitdriven
agricultural development,
irrigation schemes, and
improving rural livelihoods
through sustainable land anc
water management.

Lake Chad Basin

Project: Lake Chad basin

Commission (LCBC) Project

Page iil
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Agency. Member states of th
Lake Chad Basin
Commission

Focus Regional water
resource management,
biodiversity conservation, an
climate adaptation measures
in the broader Lake Chad
Basin

Borno, Katsina, kano, Jigaw
Bauchi, Yobe, Adamawa

Project: Great Green
Wall Initiative (GGWI)
Agency. African Union,
Nigerian government
Focus Combating
desertification, restoring
degraded landscapes, ar
promoting sustainable
land use in northern
Nigeria, including the
catchment area.

Katsina, Adamawa

Project: Water,
Sanitation, and Hygiene
(WASH) Programs
Agency. Federal Ministry
of Water Resources,
UNICEF, and other
partners.
Focus:Improving access
to clean water, sanitation
facilities, and hygiene
awareness in rural and
urban areas within the
catchment.

katsina state

Project: Climate
Resilience Projects by
UNDP and GIZ
Agency. United Nations
Development Programmg
(UNDP), Deutsche
Gesellschatft far
Internationale
Zusammenarbeit (G12).
Focus:Building climate
resilience, promoting
sustainable agriculture,
and supporting alternativ
livelihoods to reduce
pressure on natural
resources
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Project: Renewable
Energy and Livelihood
Programs

Agency. Federal Ministry
of Environment,
international partners likg
the EU and USAID.
Focus Promoting solar
energy solutions,
supporting rural
electrification, and
providing alternative
livelihoods to reduce
dependency on natural
resources.

Kano state

Project: Nigerian Erosion
and Watershed
Management Project
(NEWMAP)

Agency Federal Ministry
of Environment, World
Bank, and other partners
Focus Addressing severt
erosion and watershed
degradation in targeted
areas, including parts of
the Hadejialama'are
catchment.

Kaduna and Plateau

Project: Lake Chad
Recovery and
Development Initiative
(LCRDI)

Agencies Lake Chad
Basin Commission
(LCBC), African
Development Bank
(AfDB).

Focus Restoring water
flow and ecosystem
health in the Lake Chad
Basin, with indirect
benefits for the Hadejia
Jama'are subasin.

HadejiaJamaare River Basir|

Project: Wetland Restoratior

and Biodiversity Projects
Agencies BirdLife
International, Nigerian
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Conservation Foundation
(NCF), and Wetlands
International.

Focus Protecting the
HadejiaNguruWetlands and
promoting biodiversity
conservation.

Yobe, Jigawa, kano and
Borno states

Project: Hadejia
Jama'are Komadugu
Yobe Basin Trust Fund
(HIKYBTF)

Agencies Nigerian
government and
international partners.
Focus Promoting
integrated water resourcg
management in the
KomaduguYobe Basin,
including Hadejia
Jama'are

Staple Crops processing
zones (SCPZ)Kano-Jigawa,

Project: Agricultural
Transformation Agenda
(ATA)

Agency Federal Ministry of
Agriculture and Food
Security.

Focus Modernizing
agriculture through value
chain development, improve
irrigation, and enhanced
farmer productivity.

Chad Basin Development
Authority: Kano, Jigawa,
Yobe, Borno, Bauchi,
Plateau, Adamawa

Hadejiaj amadar e
Development Authority:
kano, Jigawa, Yobe, Borno,
Bauchi, Plateau, Adamawa

Project: Integrated River
Basin Development
Programs

Agencies NEMA, SEMA,
and international
partners.

Focus Reducing disaster
risks from floods and
droughts through
improved early warning
systems and disaster
preparedness

Within the entire catchment

Projects UN Wo me
Gender and Social
Inclusion Projects
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Agencies UN Women,
Federal Ministry of
Women Affairs.

Focus Promoting gender
equality in resource
management and
empowering women in
rural communities.

Within the entire catchment | Projects. Private Sector and
CommunityBased
Interventions

Agencies NGOs and private
organizations like Oxfam,
ActionAid, and Dangote
Foundation.

Focus Supporting local
livelihoods, providing
microfinance for women, ang
promoting communityted
resource management

Despite the aforementioned initiatives, there remains a widespread concern that most of the
interventions within the catchment did not effectively address the development challenges in a
cohesive manner. Numerous projects appeared to lack the necessgrgt@at approach to

tackle the interconnected issues that arise from the same environmental aretsnoinic
development challenges. As a result, the catchment continues to face various biophysical and
social problems, some of which are noteworthy akligbted below.

Main Biophysical and Socieeconomic Challenges

Based on biophysical assessments and stakeholder engagement, the following are the key
biophysical and socteconomic issues of the HJ Catchment:

1. Water resources deterioration: Climate change has led to extreme flooding and
drought, straining the already limited water resources in the catchment. Declining
groundwater recharge and siltation, along with upstream diversions, worsen water
availability and quality. During the shortimg season, local communities face issues
with turbidity and sediment in drinking water.

2. Environmental degradation: Deforestation, desertification, and the encroachment of
invasive species into wetland areas have degraded ecosystems critical for biodiversity
and livelihoods of the catchment. As there is a high dependency on forest resources for

cooking, the felling ofees around the water resources is negatively impacting the
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biodiversity and ecosystem services (including water services)and contributing to a

high rate of sedimentation and turbidity of the HJ Catchment.

3. Unsustainable agriculture and livestock practices The current overeliance on
irrigation for agriculture is depleting
fertilizers also leads to soil degradation and groundwater pollution. Poor water use

practices upstream result in imbalances in waitgribution.

4. Climate change Increasing temperatures, erratic rainfall, and frequent floods and
droughts threaten the catchment's agricultural productivity and water security. The
catchment's temperature and rainfall are projected to increase in variability towards the
end of the cetury, with attendant climatic extremes that are likely to impact the
watershed's biophysical characteristics and ecosystem functions with critical socio
economic implications. The region's lack of adaptive measures exacerbates these

vulnerabilities.

5. Sociceconomic disparities and unsustainable livelihood practicedHigh poverty
rates, weak governance, and limited infrastructure access hinder the catchment's
sustainable development. Over 70% of local government areas (LGAS) in the catchment

experience high or very high poverty levels.

6. Weak governance Weak institutional frameworks, lack of coordinated water
management, ineffective policy enforcement, and insufficient funding for infrastructure
hinder the sustainable development of the catchment. Limited stakeholder engagement
and inadequate involvemenf traditional governance structures further complicate
resource management. Although institutions aim to be inclusive, they fail to empower
women and marginalized groups to challenge existing power structures and norms. For
sustainable deelopment in thdlisuaKomadugu Gan&atchment, active participation
and inclusiveness of all stakeholders are essential, requiring effective coordination and
robust upstreardownstream linkages to serve as a model for other river basins in the

country.
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Elements of the Catchment Management Plan

The elements of the catchment management plan are captured through the lenses of the

following strategic vision and objectives:

Strategic Vision

The strategic vision of the Catchment Plan is to manage natural resources sustainably, promote

ecosystem services, and improve local livelihoods while preserving the ecological integrity of

the Hadejialama'are catchment.

Strategic Objectives

Aligning with the vision of the Catchment Plan, the strategic objectives are to:

Vi.

Improve water resources and flood risk managemento ensure the sustainable
management of water resources, including protecting water sources, efficient water
use, and mitigating flood and drought risks.

Preserve and restore critical ecosystems and serviceg protecting and restoring
ecosystems, including forests, wetlands, and wildlife habitats, to maintain
biodiversity, support ecosystem services, and promote ecological resilience.

Promote sustainable agriculturaland livestock practices, including conservation
agriculture, agroforestry, and integrated water management, to reduce environmental
degradation and improve livelihoods.

Enhance climate resilienceby implementing climateesilient practices, including
climatesmart agriculture, disaster risk reduction, and ecosybtesad adaptation, to
enhance the catchment's resilience to climate change.

Improve livelihoods and weltbeing of the various stakeholders in the Catchment
including women and youth, through improved access to education, healthcare, and
economic opportunities.

Strengthen inclusive governance and stakeholder partnerships fazoordinated

and effective management of the catchment by building institutional and technical
capacity at all levels of governance (Federal, State, Local Government and

Communities)
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This strategic vision and objectives provide a framework for managing the Hadejaare
catchment's natural resources, promoting ecosystem services, and improving livelihoods while
maintaining ecological integrity. They constitute the guiding directfeesdentifying the
following strategic interventions or components of the Catchment Plan.

Catchment Policies

For harmonious relationship and engagement of stakeholders regarding equitable utilization of
inter-state water resourcésefollowing treatiespolicies, andawsneed to be recognizeand
ratified treaties further domesticated.

Treaties

A Vienna Convention on the Law of Treaties on principle of binding nature of treaty once
signed, ratified and inforgg@acta sunt servanda

A UN Watercourses Convention on npavigational use of shared watercourses,
application to surface water and connected groundwater,

A UNECE Water Convention on relevance to both surface and ground water as well as
application to all uses of the shared watercourse,

A Niger Basin Water Charter as principal treaty of the Niger River Basin,
A Lake Chad Water Charter as principal treaty of the Lake Chad Basin.
International Policies That Affect Water Resources
1 1971 Stockholm Declaration on Human Environment
1 1992 Dublin principles on water and sustainable Development,
1 1992 Rio Declaration on Environment and Development and Agenda 21
1 2008 ECOWAS Water Resources Policy
9 Draft Articles on the Law of Transboundary Aquifer
National Laws and Policies
1 1999 Constitution of Federal Republic of Nigeria
1993 National Water Resources Act
2016 National Water Resources Policy
2016 National Policy on Environment
National Climate Change Policy for Nigeria (262030)

Nigeria's Agricultural Transformation Agenda (ATA)

= =/ =4 -4 -4 -

Nigeria's National Forest Policy (2006)
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Plan Components
To achieve the outlined goal and objectives to ameliorate the challenges in the catchment, the

following are the strategic components or intervention areas of the Plan:

Component 1: Sustainable conservation, management, and use of water resourcEse
emphasis will be on the optimal utilization of water resources for sustainable development;
equitable distribution and use of water resources to reduce conflict; mitigation and reduction
of environmental degradation and disasters; development of statage for posivet season

economic activity; and sustainable groundwater and surface water monitoring.

Component 2: Preservation and restoration of critical ecosystems and services for
sustainable land use; including sustainable agricultural and livestock practicesThe
integrity of the ecosystems of the HJ Watershed is essential to its sustainable development.
However, human activities have exerted a lot of pressure on the land resources of the basin.
There is a high dependency on forest resources for cooking, leading to the felling of trees,
especially around water resources, that could also lead to fnégpoe and degradation of
forests. This would impact biodiversity and ecosystem services, including essential water
services, and contribute to triggering sedimentation and turbidity of the wateEsteohcing

the quality of land resources through ecosystem restoration will be a significant initiative of

this component of the Plan.

Component 3: Improved diversification for enhanced sustainable livelihoods and well
being: Agriculture is the primary source of livelihood for many households in the HJ
Watershed. The small landholdings and poor agricultural practices have resultedgnodowe
levels and are increasing the resource dependency level of the region's peopln&grite
pushes people, especially men, to migrate to urban orgd®an areas, resulting in a labor
shortage for agriculture and natural resource managemerm watiershed. Capacity building

for resource management, expanding the economic base of the peppte, i mpr ovi ng

aacess to sustainable natur al resources are

Component 4: Climate change, disaster risk management, and climatesilient
infrastructure: The HJ Watershed is highly vulnerable to the impact of climate change. In
particular, temperature and precipitation are projected to increase towards the end of the

century along with climatic extremes, which are likely to impact the watershed charasterist
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and functions with socieconomic implications, particularly with respect to a possible increase
in the frequency of climateduced disasters and the imperative for clinratalient
infrastructure. Thus, the emphasis in this component will be to iddnttfgtives that, if
implemented, will make development in the Catchment sustainable and climate resilient to

reduce the impacts of climate charigduced disasters.

Component 5: Strengthening institutional mechanisms and project coordination
mechanisms Although many institutions are operating and managing different initiatives, they
are not actively coordinating their activities for meaningful stakeholder convergence in the
implementation phase with a suitable horizontal coordination mechanism, asswielt a
meaningful impact. Mechanisms for robust upstream and downstream linkages and an
understanding of the roles and responsibilities of these institutions needitawbeup and

their capacities enhanced to coordinate the watershed management activities and mobilize local
leaders for collaborative actions. The main interventions for this component of the Plan will
address some of these challenges to ensure that ehdlch development challenges of the

current institutional arrangements and mechanisms in the water basin are overcome.

Component 6: Mainstreaming gender equality and social inclusion (GESI) mechanism:

In the watershed, there has been a significant change in gender roles and responsibilities (see
chapter of this report), where women are held responsible for household activities. However,

their work has extended to the agriculture sector due to the increasinggoation of male

members. The possible switch from subsistence farming to commercialatattiwvill
increase womends entr epr eg eawmeet forpthe ieconommihh e wa
empowerment of women, with some unexpected secomomic consequences that will need

to be incorporated into the new management approach to the sustainable use of the natural

resources in the wateradltyed to reduce womenods

Component 7: Research and extensiorhis component will emphasize action research on
pertinent issues such as Indigendtmwledge and practices, natdvased solutions, the
effectiveness of soil conservation measures, watershed services for integrated water
management (IWM), sediment yield, climate change on vegetation, pests:fimacrce and

others for an evidendeased watershed management plan and strategies.
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Component 8: Effective coordinated monitoring, evaluation, and reporting mechanism
and system.The emphasis will be on capacity building to effectively undertake periodic
monitoring of riodic monitoring of watershed services, as well as the monitoring and

evaluation of the plan

Table ES2 shows the significant issues in the watershed and the proposed solutions, including

the local, state, and national implementing partners.
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Table ES2:

S g
MECON SERVICES LTD (MSL)

Summary of Components and Activities of the HJ Catchment Plan
Component Activities Key Indicators Responsibility/
Partners
Sustainable Rehabilitate existing dams and | Reports, Three tiers of government
conservation, reservoirs (including the extensiveg implementationand (e ncompassi ng t he
management removal of typha grass, to improv( supervisions and allied agencies
and use of water| water retention and release.
resources
Construct smaiscale water storag
facilities and enhance rainwater
harvesting techniques.
_ _ Reports on a As above, NIWRMC
Establish water allocation plans th comprehensive wate
balance upstream and downstrea study, policy
needs. enactment,
implementation and
Construct embankments and enforcement.
improve drainage systems in high
fisk areas. NHISA, NIMET
Reduction in
environmental risk
: and disaster
Develop early warning systems al
conduct flood risk assessments | Better Socie
regularly. economic
Strengthen the network of engagement NHISA, The three tiers of
roung(]:iwater monitoring systems government encompassing the
gndh drometstationsg Y RBDAOs, FMWR an¢
y agencies
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Routine Reports
Enhance public awareness and
preparedness for flood events. NHI'SA, NIMET, M

Reports
Implement integrated water

management practices that addre
seasonal variability, optimize
groundwater recharge, and enhar
surface water distribution to meet
agricultural, domestic, and
industrial demands.

Define and operationalize a set of
technical standards for water
efficiency (conservation, reuse,
recycling) for recreation and
other uses based on best prastic

Assessment of demand and supp
of drinking water

Construction and maintenance of
pipelines and water tanks

Construction of recharge structureg
to rejuvenate drying and dried
springs.

Roof rainwater harvesting and
improved water use efficiency
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Conservation and preservation of
water recharge areas, along with
planting of appropriate tree and
plant species which assist in
increasing the abundance of wate
sources.

Preservation
and restoration
of critical
ecosystems and
services for
sustainable land
use (to include
sustainable
agricultural and
livestock
practices)

Restoration of 30% to 40% of
degraded land through afforestati

Restore 25% and improve agriculturg
degraded land

Restore and maintain wetlands to
stabilize hydrological cycles and
support biodiversity.

Enforce the protective boundaries of
national parks and valuable reserves
such as Nguru

Increase agricultural productivity
by 40% through climatemart
agriculture, capacity building, and
data gathering

Improve soil fertility management,
and apply soil and water
conservation to reduce erosion

Increase in
agricultural
productivity

As above

Federal, state and local governme
MD A @ agriculture and food

security, livestock, water resourceg
and environment

As above
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Support smallholder farmers
through training and access to
improved technologies

Encourage the use of miero
irrigation facilities

Increase in number g
farmers.

Increase in
agricultural
productivity

Bank of agriculture, NGOs and oth
international agencies. CBOs

As above

Improved
diversification
for enhanced
sustainable
livelihoods and
well-being

Ensure the proper conditions for t
effective organization of fish
farming in floodplains of rivers,
natural and artificial reservoirs;

Provide training programs for
sustainable farming, fishing, and
aquaculture practices.

Facilitate access to credit and
market opportunities for
smallholder farmers and fisherfolk

Develop communitybased tourism
and ecefriendly economic
activities.

Improve access to sustainable
natural resources, lowost energy,
better sanitation and hygiene
practices

Improved quality of
living.

Improved funding

Improved income/job
creation.

Availability of

renewable energy an
improved standard of
living.

Federal, state and local governme
MDAs, CBOs

Donor agencies, banks and
cooperatives

CBOs and the three tiers of
government

As above
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Promote farming of higivalue
agricultural products such as high
yielding climate resilience seeds
such as maize, sorghum,
SAMNUT-22, millet

Providing comprehensive training
on irrigation techniques,
preparation of compost manure,
water ponds for irrigation,

Integrated Pest Management (IPN
and other technical skills to wome
men, and marginalized
communities to reduce the pollutig
of the main water resources.

Promote of multiyear crops to
improve the average income of th
people living in the catchment.

Promote the use of water as an
alternative to road transport syste

Climate change,
disasterrisk
management,
and climate-

Promote the use of local runoff of
small rivers to masarrange water
bodies and provide water measur

Reduction in climate
change induced
disaster

Federal, State and local Governme
MDAs, NGOs, donor agencies,
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resilient
infrastructure

to combat climate changeduced
drought.

Expand early warning systems an
enhance the capacity for disaster
response

Construct resilient infrastructure t(
address flood risks and water
distribution challenges.

Support the adoption of drought
resistant crop varieties and efficie
irrigation technologies.

Promote afforestation programs tq
combat desertification and stabiliz
soils.

Implement communityased
initiatives for floodplain
management and watershed
protection.

Prepare risk sensitive Lantse
Plan (RSLUP) and implementatio
for identified degraded areas

Revitalise erosiomffected areas,

including stream banks and gully

Reduction in
environmental
degradation and
climate change
disaster

Improved agricultural
output and increased
employment

Decrease in soil
erosion, improved
NDVI

Reduction in
environmental
degradation.

Designated livelihoog
areas and updated
reports

Increase in land
resources available

multi-lateral financial institutions,
CBOs

Federal, State and local Governme
MDAs, NGOs, donor agencies.
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stabilization in the upstream mierq for livelihoods in
catchment vulnerable areas updated reports.

Promote green roads through
bioengineering in erosieprone
areas

As above
Creating a green infrastructure
system to

protect ecosystems, ecologic
corridors and natural landscapes
the water bodies

Focus on both structural
(bioengineering, retaining walls)
and nonstructural (hazard/
susceptibility, vulnerability, risk
maps, early warning systems)
measures for infrastructure failure
mitigation and preparedness

Updated reports

Undertake hazard and risk

assessment to minimize the risk. Updated reports and

increase in
harmonious
engagement with
stakeholders

Conducting EIA/IEE of major
development projects to minimize
impact on ecosystem.

Updated reports
Undertake effective and timely
review and monitoring of
infrastructure development projec
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Strengthening
institutional
mechanisms
and project
coordination
mechanisms

Establish a regulatory framework
for integrated water resource
management at the catchment ley

Strengthen coordination among
federal, state, and local agencies.

Ensure community representation
in decisionmaking processes and
management committees.

Strengthening the watershed
management committee to
implement the watershed
management plan.

Implementing productiotrased
incentives and monitoring
mechanisms for agricultural land
management.

Developing mechanisms to ensur
effective implementation and
management of springshed and
recharge areas, particularly on
public and private land.

Reduced conflict and
equitable distribution
of water resources

Reduced conflict
among stakeholders
and better
institutional
collaboration

Increase in
agricultural output

Policy formulation
and Implementation

Federal, state and local governme
MDAs, NGOs, donor agencies,
multi-lateral financial institutions,
CBOs.
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Mainstreaming
gender equality
and social
inclusion
(GESI)
mechanism

Ensure equitable distribution of
roles and responsibilities to wome
men and marginalized communiti
during the planning,
implementation and evaluation of
any projects/plans/activities

Provide training and exposure vis
to both women and men in order {
enhance their understanding on
water conservation technologies
and economic development.

Identify vulnerable areas and
communities (with gender and
social disaggregated data) to
disaster and climate risk and
develop focused projects to addre
identified challenges

Promote women and marginalize(
communities to leadership positio
through participatory approaches.

Establishing counseling centers fq
handling domestic violence,
grievances, and psychosocial
services for supporting the well
being of women, men, and
marginalized communities.

Comprehensive
participation of all
stakeholders

Better outputs of
environmental
conservation

Updated Reports on
key social issues
within a community

More women
participation

Improved psycho
social status of
victims of abuse

Federal, state and local governme
MDAs, NGOs, donor agencies,
multi-lateral financial institutions,
CBOs.
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Research and
extension

Undertake action research on
pertinent issues such as:

V accounting of water
resources and regulation
their flow
Indigenous knowledge an
practices,
naturebased solutions,
effectiveness of soll
conservation measures,
watershed services for
WM,
sediment yield,
climate change impact on
vegetation and land use,
pests,
micro-finance and others
for an evidencdased
watershed management
plan and strategies.

<< <K < <K<K <

Increased awareness

Increased livelihood
output

Federal, state and local governme
MDAs, NGOs, donor agencies,
multi-lateral financial institutions,
CBOs.

Effective
coordinated
monitoring,
evaluation, and
reporting
mechanism and
system

Establish a coordinated and
functional watershed managemer
monitoring system (to be
institutionalized in a reputable
already existing institution in the
Catchment) to include:

V  Periodic monitoring of

watershed services
V  Monitoring the work of

large hydraulic

Quarterly reports,
updated watershed
plans

Federal, state and local governme
MDAs, NGOs, donor agencies,
multi-lateral financial institutions,
CBOs, NASRDA, NCRS.
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Vv

Vv

Structures and developing
rational methods for their

operation.
Inclusion of gender and
soci al asped

development and
implementation
Monitoring and evaluation
of the plan
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Table E.S.3. Upper Catchment of the Hadejia) a ma 6 ar e

MECON SERVICES LTD (MSL)

St r ati SgpiilatChallenges dndnletervtention Matrix

Upper LGA/Town(s) | Specific Proposed Appropriate Responsible Agency | Expected
Catchment Challenges Intervention Tool(s) For Outcome
Sustained
Monitoring
and
Evaluation
Toro, Bassa,| Severe gully Terracing, gully| GIS slopel ACReSAL, Bauchi| Stabilized land
Tafawa erosion and control analysis, drong State  Ministry  of| reduced erosion
Balewa, Ningi | surface  runoff structures, chec| surveillance, | Environment better water
due to stee dams erosion . . retention
slopes F MaoDin Bauchi State Ministry
P Conflict Pping of water resource. Resolve the crisi
Insecurit management pla| Interviews, . - b consisten|
y g P ) Bauchi ministry of y
CBO tracking . . dialogue ang
tourism. Nationa . .
. conflict resolution
integrated wate : .
and integration o
resource manageme| .
. displaced people
commission
(NIWRMC)
ACReSAL
Jos North, Jos| Urban expansiol Urban greening| NDVI satellite | Plateau State Ministr] Reduced lang
South causing forest buffer| imagery, urbar of Environment, degradation  an(
deforestation an( zones, planning GIS .. .| restored
. . . Plateau State ministn . . .
biodiversity loss | afforestation . . biodiversity
. Terracing, of Tourism, federa
campaigns -
gully  control| Ministry of
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Flash flood and Biodiversity structures, environment Stabilized land
gully erosion Conservation check dams | department oForestry| reduced erosion
Commission better water
Construct .
retention
embarkment ang
improve drainagg
system in high
risk area
Doguwa, Water scarcity Rainwater Satellite Kano State Improved  year
Kubau, Rogo,| during dry| harvesting, images ang RUWASA, HIRBDA | round water acces
Kiru season construction Ground trouth for communities
Water  storagq measurement NIHSA, ACReSAL
. FMWR
reservoirs
(NIWRMC)
Lere, Makarfi, | High youth| Youth agre | CBO feedback| SMEDAN, NDE, | Reduced youtk
Ikara unemployment | enterprise Kaduna Stat¢ unemployment,
and limited| training, off Agricultural increased rura
economic season farming Development income
opportunities schemes Programme (ADP)
Funtua, Declining Climatesmart Soil mapping , Katsina ADP| Improved
Bakori, Kafur, | agricultural agriculture, land tools, extensiorf ACReSAL productivity, better
Malumfashi productivity due| contouring, services soil health
to slope and soj organic soll
degradation improvement
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Tundun Limited road| Construction of Road Federal, Kano State Enhanced
Wada, access to markel feeder roads an| alignment Ministry of Works mobility,
Sumaila in rugged terrain| slopestable planning Donor Agencies, Ban gconomlc
_— tracks software, . integration
Limited access {( and Cooperative
. . . GGPS surveys .
credit facility Facilitate acces Purchasing powe
to credit and Micro finance of the people
market bank,
opportunities for Cooperative
smallholder
farmer and
fisherfolk.
Gwoza, Climateinduced | Community Stakeholder | NEMA, Peace Peaceful
Shanono, conflicts  over| mediation analysis tools| Commission, local coexistence,
Musawa land/water use | platforms, share¢ GIS  conflict| NGOs shared  resourc
water mapping governance
infrastructure
Musawa, Poor sanitatior] Mobile toilet| CLTS  apps, Ministry of Health,| Better public
Malumfashi, infrastructure in systems, hygien{ sanitation UNICEF, RUWASSA| health and reduce
Ningi scattered  rurg education monitoring disease burden
settlements campaigns dashboards
All towns | Inadequate dat] Community Hydrological | National Water Datadriven
(crosscutting) | for planning and based Hydro- | and Resources Institut| decisions and mor
monitoring Metrological climatological | ( NWRI ) , L g efficient planning
station measuring . .
Stations. National  integrateg
water resource
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management
commission
(NIWRMC)

Table E.S.4: Middle Catchment of the HadejialJamad @ Strategic Catchmenti Spatial Challenges and Intervention Matrix

Middle | LGA/ Town(s) SpecificChallenge | Proposed Intervention | Appropriate Tool(s) | Responsible Expected
section For Sustained| Agency Outcome
Monitoring and
Evaluation
Zango, Seasonal flooding Construction of retentio|] Flood mapping HIRBDA, Reduced flooo
Sandamu, during peak rains | basins and improve| software, remotd NEMA, impact and
Kazaure, Gwiwa . drainage systems sensin FMEnv roperty loss
Flash Flooding ge sy g property
Gully Erosion Terracing, gully contro| GIS slope analysisL GAOG s Stabilized land
y structures, check dams| drone surveillance ACRESAL reduced erosion
Build flood-resistant €0Sion mapping better. water
. . CBDA. retention
infrastructure like
drainage systen
retention basins, an
raised road and als
improved watel
distribution
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Misau, Giade,| Water scarcity anq Drilling of boreholes,| Groundwater /surfac{ Bauchi  State Reliable watel
Shira, Gamawa | poor irrigation| upgrading  smalscale| water measurement § RUWASSA, supply and
infrastructure irrigation schemesand | satellite imaginary| FMAFS. increased croj
small water conservator drone mapping an CBDA yield
ground measurement
FMWR
FMAFS
ACReSAL.
NIWRMC
Yankwashi, Land degradatiof Integrated soil fertilityy ConsistentSoil testing| Jigawa ADP,| Improved land
Ingawa, Roni,|and poor soil management, (NDVI, and periodig (FMAFS) productivity and
Kasada quality afforestation and| land use land covet environmental
. o J ACReSAL, .
Loss of Conservation effort drone monitoring, GIS ) restoration
. . maps LGAOS
Biodiversity
Makoda, Limited access t¢ Rural road rehabilitation Road condition Kano State Increased marke
Kunchi, markets due to roal feeder road expansion | mapping, Ministry of | access and lowe
Dambatta, conditions Works, LGA, | postharvest loss
Tsanyawa, Bichi FERMA
Rimingado, Poor waste Establishment o] Consistent LGAOG S, Cleaner
Fagge, Warawa,| management it community  recycling measurement of thf NESREA environment anc
Ajingi semturban areas | and composting centerg atmosphere and was increased
measurement tracking recycling
community mapping awareness
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Kabo, Karaye, | Youth Skills training in agre| CBO, Focus groufj SMEDAN, Job creation an
Kumbotso, unemployment an¢ processing and digitg discussion, NYSC-CDS, rural economig
Madobi ruralurban agribusiness measurement d NDE stimulation
migration standard of living
Dawakin Kudu, | Overdependence g Promotion of dryseasory Consistent Kano ADP,| Yearround
Kura, Wudil, | rain-fed agriculture| farming and irrigation measurement d FMAFS farming and fooo
Gaya sup.port Climate smari Agrlcult_ur.al HIRBDA security
Agriculture, drought productivity
resistant and fag CBDA
maturing seedlings ACRESAL
Dutse, Garum,| Conflicts over| Formation of community ConsistentStakeholdel Local Peace Conflict reduction
Bunkure, farmland and wate| water user association dialogue, GIS Committees, |and cooperativé
Mallam Madori | access (WUAS) boundary tools NEMA resource use
Kibija, = Rano, | Deforestation fron Promotion off Remote sensing g SMEnv, REA | Alternative energy
Garko, Albasu | fuelwood demand | LPG/biogas anq forest cover, access and fore
community woodlots regeneration
Takai, Birnin | Lack of reliable| Deployment of mobilg Agricultural advisory] FMAFS,ADPs | Increased farme
Kudu, Buji, | agricultural extension agents and | apps (e.g., Nuru knowledge  anc
Gwaram extension services| extension platforms FarmKonnect) improved farming
practices
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Table E.S5: Lower Catchment of the HadejiaJamad @ Strategic Catchmenti Spatial Challenges and Intervention Matrix

poor soil health

introduction

Lower | LGA/Town(s) | Specific Proposed Appropriate Responsible Expected
section Challenge Intervention Tool(s) For | Agency Outcome
Sustained
Monitoring and
Evaluation
Nguru,  Guri, | Frequent ang River channel| Hydrological HJRBDA, NEMA, | Reduced floog
Guri, Hadejia, | prolonged desilting, embankmer] models, flood Jigawa Stat®Env, | damage ang
Auyo seasonal flooding construction, early risk maps, CBDA, NIHSA, | improved
from river | warning systems satellite imageryl ACReSAL settlement safety
overflow
Geidam, Water  scarcity Drilling deep| Groundwater Yobe RUWASSA,| Improved watel
Yunusari, due to arid borehole, rainwater| modeling, UNICEF, FMAFS | availability and
Yusufari, conditions  ang harvesting, wate| Surface ang NIHSA resilience to
Borsari, groundwater conservation groundwater CBDA drought
Machina depletion education water| monitoring
resource  allocatio
plan
Bade, Jakusko,| Agricultural Soll reclamation Soll salinity | Bauchi ADP,| Improved  soil
Katagum, decline due tqg techniques, salt maps, soil health FMAFS,CBDA, productivity and
J ama b ar ¢salinization and tolerant crop assessment k NAERLS higher crop yield
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Gumel, Sule | Poor rural roag Construction of rural GIS-based roa¢ FERMA, Jigawa Enhanced
Tankarkar, connectivity feeder roads an| planning tools, State Ministry off market acces
Kaugama, impacting  food| bridges local contracton Works and reduceq
Gagarawa transport mapping postharvest loss
Ringim, Increasing Promotion of energy| Forest covel FMEnv, REA. Forest
Kiyawa, Jahun, | deforestation foi efficient cookstoveg change preservation an(
Garki fuelwood and woodlots detection, energy
biomass energ diversification
apps
Kafin -Hausa, High youth| Agro-based Local NDE, SMEDAN,| Increased
Taura, unemployment | entrepreneurship Government State Youth employment ang
Maigatari and migration support, digital authority Ministries rural income
vocational training . retention
e-learning
platforms,
mobile job
matching apps
Zaki, Gamawa, | Overreliance or Expansion of dry| Drip irrigation| Bauchi ADR | Stable food
Itas/Gaidam, seasonal raHfied | season farming an tech, seasong FMAFS, CBDA /| production ang
Kasamma farming irrigation schemes | crop  calendal] HIRBDA yearround
tools farming
Baure, Baure,| Community Grazing routg Participatory National Boundary Peaceful
Guri, Jakusko | conflict over| demarcation, mapping, Commission.PCs | cohabitation anc
grazing and wate| community watel stakeholder fair access tg
rights sharing plans dialogue tools resources
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Katagum, Weak land us¢ Enforced zoning lawsg LIDAR Ministry of Lands| Reduced disaste
J ama o0 ar ¢planning leading relocation from high| elevation Housing Urban exposure  ang
Garki to settlement ir risk zones models, risk | Development Ang safer
flood zones sensitive  lang Regional Planning | communities
use plans
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Expected Outcomes

The successful implementation of these interventions will result in:
Improved water availability and reduced seasonal scarcity.
Enhanced resilience of agricultural systems to climate variability.
Restoration of critical ecosystems and enhanced biodiversity.

Strengthened governance structures and stakeholder engagement.

= =4 =4 -4 -4

Reduced flood vulnerability and minimized soeeiconomic disruptions from extreme

weather events.
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CHAPTER 1 : INTRODUCTION
1.1 Purpose of the Plan

The Hadejialama'areatchment is a critical ecosystem that supports the livelihoods of millions

of people in Northern Nigeria. However, the catchment faces numerous challenges, including:

Environmental degradation: Deforestation, soil erosion, and pollution threaten
the catchment's ecosystem services and biodiversity.

Water scarcity: The catchment's water resources are under pressure due to
increasing demand, climate change, and inefficient use.

Poverty and inequality. Many communities in the catchment live in poverty, with
limited access to basic services, such as healthcare, education, and sanitation.
Climate change The catchment is vulnerable to climate change, with projected
changes in temperature and precipitation patterns likely to exacerbate existing

challenges.

1.2 Rationale for a Strategic Catchment Plan:

In response to these challenges, a strategic catchment plan is necessary to:

a.

Promote sustainable development: The plan will promote sustainable development in
the catchment, balancing economic, social, and environmental objectives.

Improve water resources management. The plan will address water scarcity and
improve water resources management, ensuring equitable access to water for all users.
Enhance ecosystem services: The plan will protect and restore ecosystem services,
including forests, wetlands, and wildlife habitats, to maintain biodiversity and
ecological integrity.

Support climate change adaptation and mitigation: The plan will support climate change
adaptation and mitigation efforts, reducing the catchment's vulnerability to climate
related hazards.

Foster stakeholder engagement and collaboration: The plan will foster stakeholder
engagement and collaboration, ensuring that all stakeholders, including local
communities, civil society organizations, and government agencies, work together to

achieve thelan's objectives.
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1.3 Expected Outcomes:

The strategic catchment plan is expected to achieve the following outcomes:
a) Improved water resources management and reduced water scarcity.
b) Enhanced ecosystem services and biodiversity conservation.
c) Increased climate change resilience and reduced greenhouse gas emissions.
d) Improved livelihoods and reduced poverty and inequality.
e) Strengthened stakeholder engagement and collaboration.

The Strategic Catchment Management Pl an (SC
sustainable management of the catchment's natural resources. Some of the key roles are as

follows:

1.4 Environmental Roles

1. Conservation of natural resources: the SCMP helps to conserve natural resources, such as
water, soil, and biodiversity, for future generations.

2. Protection of ecosystem services: The plan protects ecosystem services, including water
filtration, flood control, and carbon sequestration.

3. Mitigation of climate change: The SCMP helps to mitigate the impacts of climate change by

promoting sustainable land use practices, conserving water, and protecting biodiversity.

1.5 SociocEconomic Roles

1. Improved livelihoods: The SCMP can improve livelihoods by promoting sustainable
agriculture, forestry, and fisheries practices.

2. Enhanced food security: The plan will help to enhance food security by promoting
sustainable agriculture practices, improving water management, and protecting biodiversity.
3. Increased economic benefits: The SCMP can increase economic benefits by prometing eco

tourism, sustainable forest management, and other environmemnidigly activities.

1.6 Governance and Institutional Roles

1. Coordination and collaboration: The SCMP will promote the coordination and collaboration
among stakeholders, including government agencies, local communities, and civil society

organizations.
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2. Policy and legislative framework: The plan will provide a policy and legislative framework
for managing the catchment's natural resources.
3. Monitoring and evaluation: The SCMP will establish a monitoring and evaluation framework
to track progress, identify challenges, and make adjustments to the plan as needed. By so doing,
the SCMP will help to mitigate and sustain the following:
1 Disaster risk reduction
1 Human health and webleing

9 Cultural heritage conservation

Catchment Policies

For harmonious relationship and engagement of stakeholders regarding equitable utilization of
inter-state resourcemcluding watey the following treaties policies, andlaws need to be
recognizedand ratified treaties further domesticated.

Treaties

A Vienna Convention on the Law of Treaties on principle of binding nature of treaty once
signed, ratified and inforggacta sunt servanda

A UN Watercourses Convention on npavigational use of shared watercourses,
application to surface water and connected groundwater,

A UNECE Water Convention on relevance to both surface and ground water as well as
application to all uses of the shared watercourse,

A Niger Basin Water Charter as principal treaty of the Niger River Basin,
A Lake Chad Water Charter as principal treaty of the Lake Chad Basin.
International Policies That Affect Water Resources
1 Stockholm Declaration on Human Environmér@71)
1 Dublin principles on water and sustainable Developr(ie982)
1 Rio Declaration on Environment and Development and Agenda%apR)
1 ECOWAS Water Resources Poli(3008)
91 Draft Articles on the Law of Transboundary Aquifer
National Laws and Policies
1 Constitution of Federal Republic of Nige((E999)
National Water Resources Ad993)
National Water Resources Poli(3016)

== = =2

National Policy on Environmeri2016)
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National Climate Change Policy for Nigeria (262030)
National Agricultural Policy (2016)

Nigeria's Agricultural Transformation Agenda (ATA)

= =2 =4 =4

Nigeria's National Forest Policy (2006)

The Strategic Catchment Management Plan can integrate with existing regional and national
policies in Nigeria by aligning with their stated objectives. For instance, the SCMP can do so
with the policy objectives of the National Water Resources Policy j20h&h is to ensure
sustainable water resources management and protecting the environment. Another policy is
that of the National Environmental Policy (1999) whitlke SCMP can integrate with to
promotes conservation, protection, and restoration of tw&@omment. For the National
Agricultural Policy (2016), the SCMP can align with the policy's objectives, such as promoting
sustainable agricultural practices and improving food security.

On aregional scale, the SCMP can be integrated with the Niger Basin Authority's (NBA) Water
Charter: which aims to promote sustainable water resources management in the Niger Basin.
It can also integrate with the Economic Community of West African Sta@@OWAS) Water
Resources Policy objectives, such as promoting regional cooperation and sustainable water
resources management. There are sectoral policies such as the Nigeria's Agricultural
Transformation Agenda (ATA) and the Nigeria's National Foresty¢f006). The SCMP

can integrate with these two policies by promoting sustainable agricultural practices and
improving food security for the former while promoting sustainable forest management and

conservation for the latter.

Integration Mechanisms

9 Establish a coordination committee: Set up a committee comprising representatives
from relevant government agencies, regional organizations, and stakeholders to ensure
coordination and integration.

1 Conduct policy gap analysis: Identify gaps and inconsistencies between the Strategic
Catchment Management Plan and existing policies, and develop strategies to address
them.

1 Develop a monitoring and evaluation framework: Establish a framework to track
progress, identify challenges, and make adjustments to ensure the plan's alignment with

national and regional policies.
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1 Engage stakeholders: Involve stakeholders, including government agencies, regional
organizations, and local communities, in the planning and implementation process to

ensure ownership and biy.

The catchment area is waltquainted with various development and intervention initiatives,
including the Multisectoral Crisis Recovery Projects (MCRP) aimed at rehabilitating and
enhancing critical infrastructure such as roads, bridges, hospitals, é&dresources. The
North Eastern Development Commission (NEDC) oversees several initiatives, including
Newmap projects, initiatives from the Lake Chad Commission, the Upper Benue River Basin
Development Authority, the Haga-Jamare River Basin Authorityang with its Trust Fund,

and the Rural Access and Mobility Project, FMWRIMING project among others.

However, the Strategic Catchment Management Plan is anticipated to integrate the essential
components of the catchment as outlined in this report, facilitating a comprehensive
development approach for the region. This integration is crucial considering the
interconnectedness of these components, thereby ensuring that the interventions are
strategically planned with regard to the spatial relationships of these factors. The plan's
development in this integrated fashion is expected to foster cohesive grovgh #e entire

region, as opposed to conducting interventions in isolation.

Several noteworthy examples of successful strategic catchment management plans include
South Africa's National Water Act, the Mpanga Catchment Conservation Project, and the River
Rwizi Catchment Management Plan, all located in Uganda. Additionally, treeaiichment

Area Management Plan, the Ngarelan Springs Catchment Area Management Plan, and the Dik

Dik Catchment Management Plan are prominent initiatives in Kenya.

Page b



Mecon Geology and Engineering Services Ltd

CHAPTER 2 : CHARACTERISTICS OF THE
CATCHMENTS

2.1 Location

2.1.1 Location and Boundary

The catchment covers parts of Kano, Jigawa, Bauchi, and Yobe states, located between
latitudes 9°51'25"N and 14°39'2"N, and longitudes 7°18'44"E and 11°56'13"E. It is bordered
by the Rima, Sarkin Pawa, Gongola, and Misaumadugu catchments.

8°0'0"E 9°0'0"E 10°0'0"E 11°0'0"E 12°0'0"E

14°0'0"N
14°0'0"N

12°0'0"N 13°0'0"N
11°0'0"N 12°0'0"N 13°0'0"N

11°0'0"N

10°0'0"N
10°0'0"N

8°00°E 9°00°E 10°0'0"€ 1100 ' 12°00°E

yKm 2
0 65 130 195 260 . <}

Fi gar eHadejia Jamadbare Catchment Showing the

The Strategic Catchment Management Plan is based on a detailed scientific report that utilized
data collected from various sources, including online research, fieldwork, focus group

discussions, interviews, secondary literature, and stakeholder engagements
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2.2 Precipitation, Temperature, Sunshine and Relative Humidity

The catchment has a tropical climate with distinct wet and dry seasons, where precipitation,
temperature, sunshine, and humidity influence its hydrological and ecological dynamics.

2.2.1 Precipitation

Precipitation in the catchment is seasonal, influenced by theTirdprcal Convergence Zone
(ITCZ). The wet season runs from June to September, peaking in August. Southern areas like
Bauchi and Kano receive more rainfall (8@®000mm annually) than nogm regions such as

Yobe (300 600mm), indicating a gradient from searid to subhumid conditions in the basin.
1050 ' -

1000
950

900

Precipitation (mm)

850

800

2000.0 2002.5 2005.0 2007.5 2010.0 2012.5 2015.0 2017.5 2020.0
Year

Fi g2a2 e Annual precipitat-+42dm 19f (tShha r Cat: c HCrid rRtP .

2.2.2 Temperature

The catchment experiences consistently high temperaturegogedat, averaging between

26 and 32 . The hottest months are from Mar
40 i n northern regions. Cool er c ocantbertoi ons
February), where temperatures can drop to 15
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Annual Average Temperature (2000-2021)
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2.2.3 Sunshine Duration

The region enjoys-9 hours of sunshine daily, especially during the dry season, leading to high
evaporation rates and potential water loss. This climate significantly impacts crop growth and

the choice of droughresistant varieties.

Sunshine Duration (hrs)
~ ~ ~ ~ ~ @®
o N N [e)] [e5] o

o
o

o
o

2000.0 2002.5 2005.0 2007.5 2010.0 2012.5 2015.0 201I7.5 202|0.0
Year

Fi g24d e Annual Sunshi2n2 IDur(alawrnc :2 ONIOMET, 202
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2.2.4 Relative Humidity

Relative humidity in the catchment varies seasonally, influenced by dry continental or moist
maritime air. In the wet season, it ranges from8026, benefiting raikfed agriculture and
groundwater replenishment. In contrast, during the dry season, huoadityrop to 1£20%,

increasing evapotranspiration and causing water stress for crops and livestock.
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2.3 Topography, Drainage, Geology and Soils

The Hadejia Jamadare catchment i's vital t o
dynamics. It impacts agriculture, flood patterns, and ecosystem sustainability.

The catchment features low to moderate relief, with elevations from 600 meters in the upper
basin (Bauchi and Kano states) to about 200 meters near the Yobe River and Lake Chad. It

primarily consists of flat plains with some scattered hills and inselbergs.

The southern catchment in Bauchi and Kano has elevated terrains with hills that affect local
water flow. Moving north, the terrain flattens into extensive floodplains, particularly in Jigawa

and Yobe, which are susceptible to seasonal flooding.

7°00°E ) SQ‘O'E |0‘4|0‘0"E 12'3?'0'5
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C3 state Boundary
C2Q catchment Boundary

WA Internati y

Nguru Wetland
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I
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High : 1678

—_—
Low : 312

T T T T

7°00E 8'500°E 1040'0°E 12°300°E

Figaa eDigital El evation Model (DEM) of the C

2.3.1 Drainage

1 The Hadejia and Jama'areers contribute to the Yobe River, flowing to Lake Chad.

1 The Hadejia River supports irrigation and creates wetlands, while the Jama'are affects
seasonal flows in Bauchi State. Both rivers peak in the rainy season, with dams
regulating water flow, playing a crucial role in local livelihoods and water

management.
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The drainage map is seen in Figure 2.7, while the catchment map showing the recorded

gauging stations is seen in Figure.2.8

STATES OF INFLUENCE
1. Bauchi

Jigawa

Kano State

Yobe State

» W N
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The World Meteorological Organization (WMQO) recommends 384 hydrological stations in
Nigeria, but only 237 are recorded. For weather stations, WMO recommends 970, yet only 291
are recorded, with data received from just 54 (NIMET).

Figure 2.9 shows a map of Meteorological Stations in the catchment area
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2.3.2 Geology and Soil Types

1 The Hadejia Jama'amtchment features diverse geological formations that affect soil
development and land use.

1 The region primarily consists of sedimentary and basement rocks, with soils ranging
from fertile alluvial deposits to arid sandy types.

1 These characteristics are crucial for the area's agricultural and hydrological dynamics.

2.3.2.1 Geology

The geological framework of the Hadejia Jama'are catchment can be categorized into two
significant provinces (Fig 2.10): tHerecambrian Basement Complexand theChad Basin
sediments.

1. Precambrian Basement Complex (Southern Area)

2. Chad Basin Sediments (Northern Area)
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2.3.2.2 Soil Types

In the Hadejia Jama'are catchment, soils are classified using the FAO framework, with key
types identified based on location and characteristics (Fig 2.11):

1. Arenosols Found in northern areas (Yobe, Jigawa), these sandy soils afertoiy
and require irrigation and fertilizer for crops like millet and sorghum.
2. Vertisols: Clay-rich, found in floodplains, suitable for rice but challenging due to water

retention and swelling.

3. Gleysols Waterlogged soils in wetlands, ideal for paddy rice but limited for other crops
without drainage.

Fluvisols. Fertile, riverdeposited soils, productive for rice, maize, and vegetables.

Leptosols Small, stony soils in elevated areas support grazing eirtamsity crops.

Sustainable practices are essential to manage soll fertility, waterlogging, and erosion.
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2.4 Land Use and Land Cover

1 The Hadejia Jama'acatchment covers a diverse landscape shaped by natural processes
and human activities (Fig 2.12).

1 The land use and land cover (LULC) within this catchment are influenced by climate,
geology, hydrology, and socEconomic activities.

9 Agriculture, livestock grazing, wetlands, and human settlements are key components
that define the land use dynamics in the region. Over time, hindaned land cover
changes, including deforestation and expansion of cultivated land, have altered the
natual landscape, with significant implications for the environment and water

resources.
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2.4.1 Natural Vegetation

The natural vegetation in the Hadejia Jama'are catchment varies by region, shaped by climate

and soil types:

T Northern Area (Yobe, Jigawa States)Dominated by Sudan savannah, with scattered
Acacia trees and grasslands. The sarnd climate and sandy soils limit vegetation
growth, leading to overgrazing and desertification in some areas.

1 Southern Area (Bauchi, Kano States)Characterized by Guinea savannah, featuring
denser tree cover like baobab, shea butter, and neem. The area benefits from higher

rainfall and better soils, although land is increasingly cleared for agriculture.

Class Name |
I settement

I Waterbody
[ Vegetation

[ Farmland :
= Rock_oulcrophpn o
GONII Wetiand

KADUNA

NI iR
7

Figar2ze Land Use and Laada&averCatfchimaerei i @Sou.l
Agricultural Land Use:

1 Rainfed Agriculture: Common in southern areas, with crops like maize, millet, and
sorghum. Vulnerable to rainfall variability and droughts.

T Irrigated Agriculture : In floodplains and wetlands, irrigation supports higitue
crops like rice and vegetables, but stresses water resources.

1 Shifting Cultivation : Practiced in marginal areas, leading to soil degradation as fallow

periods shorten due to population pressure.
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2.4.2 Wetlands

The HadejiaNguru Wetlands, located in Jigawa and Yobe States, are a vital ecological feature

fed by the Hadejia and Jama'are Rivers.

T Ecological Significance The wetlands support diverse bird species, aquatic life, and
fish breeding. Recognized as a Ramsar site, they also act as natural flood regulators,
storing water during the rainy season and releasing it during the dry season.

T Agricultural Use: Rice cultivation thrives in the wetlands, benefiting from seasonal
flooding that replenishes soll fertility. However, unsustainable practices, overgrazing,

and upstream water diversion threaten the wetlands'terngviability.

2.4.3 Grazing Land and Pastoralism

Livestock grazing is a key land use in the Hadejia Jamaaticghment, especially in the

northern and central regions where pastoralism is central to livelihoods.

1 Pastoralism in Northern Areas In Yobe and Jigawa States, pastoralists graze cattle,
sheep, and goats in natural grasslands and marginal lands. Overgrazing, combined with
reduced rainfall and frequent droughts, has led to land degradation and vegetation loss.

1 Conflict with Agricultural Land : As agricultural land expands into traditional grazing
areas, competition for resources between farmers and herders has increased, leading to

conflicts, particularly during times of land and water scarcity.

2.4.4. Human Settlements

Human settlements in the Hadejia Jama'are catchment are concentrated around river systems
and fertile agricultural zones, with higher population density in the southern areas, particularly

in Kano State.

1 Urban Areas: Major cities like Kano and Bauchi serve as economic hubs but face
urban sprawl, leading to the conversion of agricultural and grazing lands into residential

and commercial spaces, putting pressure on surrounding areas.
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T Rural Settlements Small villages in rural areas are closely linked to agriculture.
However, many face limited access to basic infrastructure such as roads, schools, and

healthcare, hindering soeeconomic development.

2.4.5. Forest and Woodland Areas

Small patches oforests and woodlandsare found in the southern parts of the catchment,
particularly in Bauchi and parts of Kano State. These areas are generally located in protected
reserves or are remnants of the original savannah woodlands (Fig 2.13).

1 Deforestation: Deforestation has occurred in many parts of the catchment due to the
expansion of agricultural land, demand for firewood, and charcoal production. This has
led to the loss of biodiversity and contributed to soil erosion and the degradation of
water catchrant areas.

1 Reforestation Efforts: In response to deforestation, several reforestation and
afforestation projects have been initiated, particularly in areas prone to desertification
in the northern parts of the catchment. These projects aim to restore degraded lands,

enhance soil fertilityand improve water retention in the landscape.
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2.4.6 Biodiversity

Category

Details

Ecological Zones

Sudan Savanna (south of the catchment in Bauchi and Kano S
Sahel Savanna (north in Yobe and Jigawa). These zones defi

catchment 6s vegetation and w

Key Biodiversity

- Hadejia-Nguru Wetlands (600,000 ha, Ramsar sidylaladumba

Areas Lake and Forest Reserve (Bauchi Staiverine and floodplair
ecosystems along the Hadeji a

Flora (Plant| - Savanna speciesAcacia spp(Acacia nilotica, A. senegallBaobab

Diversity) (Adansonia digitatg)ShedVitellaria paradoxa) Neem(Azadirachtal

indica), and grasses likkndropogon gayanus
- Wetland species Typha domingensis wild rice (@Oryza

longistaminatg, andNymphaea lotus

Fauna (Wildlife)

- Mammals: Roan antelope, kob, warthog, and historicg
hippopotamus in wetlands.

- Birds: Migratory and resident species like blamowned crang
pied kingfisher, African jacana, grey heron, and whateed whistling
duck.

- Fish: Tilapia (Oreochromis niloticug catfish Clarias gariepinu},
Heterotis niloticus

- Reptiles and Amphibians Nile crocodile, freshwater turtles, at

frogs such as the African bullfrog.

Wetland & | - Wetlands provide essential ecosystem services: flood mitigal
Aquatic water filtration, agriculture and fisheries support.
Ecosystems - Breeding grounds for birds and fish, especially in the Had\giaru
Wetlands.
- Vital to local food security and biodiversity conservation.
Terrestrial - Savanna grasslands with scattered trees, shrubs, ang
Ecosystems undergrowth in southern parts.

- Shrublands and dry plains dominate the northern Sahel zone.

Agro-biodiversity

- Crops: Millet, sorghum, maize, rice, groundnut, and vegeta

adapted to senrarid conditions.
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- Livestock: Cattle, goats, and sheep; indigenous breeds suited

regionds climate and resourc

Ecosystem - Pollination, carbon sequestration, soil fertility maintenance, clir

Services regulation, and provisioning of food and water.

Endangered - Species like blackrowned crane, Nile crocodile, and some wetl

Species fish species face habitat and population threats due to encroacl
hunting, and water pollution.

Conservation - Ramsar recognitionof HadejiaNguru Wetlands.

Status - Local forest reserves exist but face degradation from log(
grazing, and agricultural encroachment.

Threats - Wetland degradation from dam operations (Tiga, Challawa Go

- Deforestation, overgrazing, agrochemical pollution, droughts,

invasive species (e.glyphaovergrowth).

Climate Impacts

- Reduced water flows and prolonged dry seasons have &
ecosystem dynamics.
- More intense and erratic flooding is affecting biodiversity

ecosystem resilience.

Policy and

Institutions

- Managed under the Ramsar Convention, Federal and
Ministries of Environment and Forestry.

- NGOs and international donors support wetland and biodive
conservation.

- ACReSAL, WB, UNEP, and FAO are key stakeholders in reso

management.
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2.5 Hydrology and Water Resources

2.5.1 Hydrology

The hydrology of the Hadejia Jama'are catchment is shaped by river systems, seasonal flooding,

groundwater, and wetlands.

1 River Systems

o Hadejia River: Originating from the Jos Plateau, it flows through Kano,
Jigawa, and Yobe States, contributing to the Hadégaru wetlands. Its
seasonal flow is influenced by rainfall, with peaks during the rainy season.
Dams like Tiga and Challawa Gorge have alteted flow, reducing
downstream water availability.

o Jama'are River: Also originating from the Jos Plateau, it joins tHadejia
River in Jigawa State. It plays a crucial role in recharging wetlands and
supporting floodplain agriculture.

1 Flooding and Wetlands The HadejiaNguruwetlands, formed by both rivers, act as a
natural floodplain, storing excess floodwaters, regulating flows, recharging
groundwater, and supporting biodiversity and agriculture.

1 Groundwater: Groundwater is vital, especially in the arid northern regions, sourced

from Chad Basin aquifers in the north and basement complex aquifers in the south.
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2.5.2 Hydrograph/Water Budget of The Catchment

25.2.1TheHadejigs J amadare Strategic Catchment

1 TheHadejial amadare Strategi c C-watershedsethetHadejman s i st
and Jamadare Catchments. Their hydrograph
1 Figures 2.14 to 2.18 illustrate the hydrograph and water budget of the Hadejrma 6 a r e
Catchment, highlighting seasonal patterns from January to December due to variations
in precipitation and evaporation. Northern Nigeria experiences minimal rainfadl fro
January to May, followed by peak rainfall in August. Rainfall decreases in September
and October, with October and December also showing little to no precipitation.
1 The graph (Fig 2.16) shows a water surplus from July to September, followed by
evaporation outpacing precipitation. This results in nine months of water deficit and
raises concerns about groundwater depletion, low flows, flash floods, and increased

irrigation demand in the catchment.
Prospects

1 The major prospect or opportunity here is water harvesting and storage for irrigation
farming during the dry season.
Groundwater exploration and management.
Watershed restoration and protection involve revitalizing and preserving the natural
functions of the watershed to maintain its ecological integrity, water quality, and

biodiversity.
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Figure 2.17 shows the inteeasonal variation of pan evaporation in IAR, Kano, while Figure

2.18 shows the average rate.
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2.5.2.2 Water Resources Assessment Concept in the Catchment

The demand for water in the catchment significantly surpasses the available supply due to
factors like climate challenges, poor water management, population growth, and urbanization.
Since 1998, rivers feeding Lake Chad contribute less than 1% of sudacessues such as
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siltation, the spread of invasive plants like typha grass, and waterlogging have worsened the
situation. Additionally, the lack of an integrated water resource management strategy and

increasing competition among users have led to conflicts in the basin.

2.5.2.3 Stream Flow and Seasonal Variability

The stream flow in the Hadejia Jama'are catchment is highly seasonal, corresponding closely with
the rainfall patterns across the region. The flow regime is marked by significant variability, both
in terms of spatial distribution across the catchment emgoral variation between the wet and

dry seasons.

a) Wet Season Flow

During the wet season (May to September), the catchment receives its highest volumes of water.
Rainfall, particularly in the southern portions of the catchment (Bauchi and Kano States),
generates surface runoff that contributes to river flow. The streampiaks betweeduly and
September when river levels are at their highest due to increased precipitation and subsequent
runoff from the Jos Plateau and surrounding uplands.

1 Hadejia River: The Hadejia River experiences a sharp increase in discharge during the
wet season, with flow rates ranging frd0 to 200 cubic meters per secon{im3/s)
depending on rainfall intensity. The river is critical for replenishing the Habligjiau
wetlands and for sustaining floodplain agriculture in Jigawa and Yobe States.

1 Jama'are River: Similarly, the Jama'are River, originating from the Jos Plateau, swells
during the wet season, contributing significantly to downstream water levels and providing
critical inflows to the floodplains and wetland areas. The average discharge during peak

flow periods can range frot®0 to 250 m3/s

b) Dry Season Flow

During the dry season (October to April), stream flow in the catchment decreases dramatically.
Without sustained rainfall, the rivers rely primarily on baseflow contributions from groundwater
reserves and residual water stored in the wetlands. Flow leseldrop tdess than 10 m3/sn

certain sections of the rivers, leading to reduced water availability for irrigation and other uses.

TheHadejia-Nguru wetlands, which act as natural reservoirs, play a key role during this period
by storing excess floodwater from the rainy season and gradually releasing it to maintain a limited

but continuous flow. However, reduced inflows due to upstream dam operations aaitbirig
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schemes have led to diminished water levels, impacting both wetland hydrogy and downstream

communities.

2.5.2.4. Discharge Measurements

Discharge, the volume of water flowing through a river channel over a specific period, is a
fundamental metric for assessing water quantity in the Hadejia Jama'are catchment. Regular
monitoring of river discharge is conducted by various agencies, incluttiegNigeria
Hydrological Services Agency (NIHSA)and local water resource authorities, to track water

availability and manage water resources effectively.

2.5.2.5 Surface Water Resource Potential

The average precipitation in Nigeria is about 1,150mm, with only 24% becoming runoff; the rest
is lost to evapotranspiration and other abstractions. The total internal runoff generation is
244BCM/year, while surface water resource potential is estimad3@BCM/year. This potential
includes components that do not contribute to surface runoff. The total internal water resources
potential is estimated at 286BCM/year, and when factoring in inflow from neighboring countries,

it rises to 374BCM/year. Approxinely 89BCM/year, or 24% of surface water resources, comes
from these countries. Groundwater resources potential is estimated at 142BCM/year based on
recharge rates. Figure 2.15 shows the iaterual variation in surface water yield for the Hadejia

Jamaareatchment.

water yield (MCM)

Annual
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2.5.3 Hydrogeological Disposition of the Catchment

The hydrogeological disposition of the catchment and its hydrogeological units and aquiferous

layers make up part of the water resources of the catchment, as seen and explained in Figure 2.20.
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2.5.3.1 Groundwater Recharge

1 Groundwater recharge appears to be declining as a consequence of climate change, and
inordinate anthropogenic activities, with the extent of this decrease varying by region.

1 It is important to recognize that areas with lower rates of groundwater recharge will
experience a more significant impact than those with higher recharge rates, even when the
absolute reduction in groundwater recharge is identical.

1 The decline in groundwater levels due to reduced recharge will be less pronounced near
rivers, as groundwater levels tend to remain relatively stable at riverbeds. Conversely,
areas situated far from rivers are likely to experience a more substantishsdeane
groundwater levels. Consequently, inland regions on plateaus that are distanced from river
systems will be more adversely affected by the decline in groundwater recharge. As such,
countermeasures to address climate change must take these regr@taingainto

account.
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2.6. Water Demand for HadejiaJ ama 6 ar e Cat chment

2.6.1 Water Availability by Sub-Basin

The water resources availability (cumulative annual flow volume) under natural conditions, by
subbasin, are alllows:

Hadejia River Sulbasin:  2,274MCMlyear

Jamaodar e-ba&in:v 8583VEM/ear

2.6.2 Water Use and Demands

Current and future water demands were estimated faddejiaJ a ma 6 ar e aauding h me nt
the methodology applied in the NWRMP (JICA, 2014 and SAP 2019 of SMEC). The demand
related data obtained were based on the State level. The States considered are part of Bauchi,
Plateau, Yobe and Jigawa, Kano. The water demand projection and wats#yqajogection are

seen in Figures 2.21 and 2.22, respectively.

The water demand is divided inttee following categories:
1 Municipal water demand (including domestic, commercial, and
industrial).
1 Irrigation waterdemand.
1 Livestock watedemand.

1 Aquaculture watedemand.
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2.6.3 Livestock Indices and Water Demand

Livestock numbers are significantly higher in northern regions than in the south, as northern
communities rely heavily on livestock due to frequent droughts and limited crop farming. Water
availability is low throughout the year, with insufficient surfacater even during the rainy

season, making livestock dependent on well water

Water Consumption: Livestock water needs depend on temperature, weight, and grazing.
Grazing grass contains 80% water, and an adult cow weighing 240 kg requires 16 liters of water
daily if grazing 20 kg of grass. During extreme droughts, when grass cover thins, cows may

consume only 5 kg of grass, requiring at least 11 liters of water daily to survive.

Movement and Water Needs Livestock that move require more water, approximateRB25
liters per day, depending on weight and activity. Goats and sheep follow similar patterns, with

water requirements adjusted based on grazing conditions.

2.6.4 Aquaculture water demand

Basic Data for 2030 projection: Area of farm ponds by Fishery Statistics of Nigeria, Inventory of

Private and Government Fish Harm and Hatcheries (Dec. 2004) published in 2007

The annual water supply for inland fish farming is calculated at 0.03 MCM per hectare, sourced
primarily from shallow wells (785%) and supplemented by surface runoff or stagnant water. Water
quality must meet specific requiremehtBee from detergents dnchemicals, neutral pH, and
dissolved oxygen above 4 ppm, with groundwater preferred for its higher oxygen content.

1 Fish Farming Projections By 2030, inland fish farming is expected to supply 1.73 kg of
fish per person annually, slightly higher than current consumption. The target yield of 10
t/ha surpasses rice yields, but initial investments are higher than in traditional crop
farming.

1 Water Demand Between 2015 and 2065, aquaculture water demand is projected to
increase by 72%, with significant growth in demand for aquaculture products. However,
due to space limitations in areas like Kano, fish production will shift to regions like the

Hadejia Rive basin, further increasing water demand in those areas.
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2.6.5 Irrigation water demand

Several smalkcale irrigation systemsjther formal or informal, exist in the river basins. Local
peopletake the initiative to develop tHeéadamairrigation schemes, mostly utilizing surface
water, either diverted from streams by gravity or lifted with small diesel pumps. In addition, there
are comparatively largscale irrigation systems that are normally developed by public agencies
and managedjntly with users. The irrigation schemes vary in size from 4061600 ha. Most

of the schemes are opeaatal

2.6.6 Irrigation Water Demand Projection

The irrigation water demand was computed as a product gfdiss irrigation water requirement
multiplied by thecropped area for that particular crop. In the computation of the irrigation water
demand, an irrigation efficiency of 50% is assumed. This aygdied to the whole basin.
Assuming that all irrigation schemes are equipped with drainage systems, then half of the water
abstracted rpins the surface water. The net and gross irrigation water requirements for each

subbasin are tabulated hereunderthe Crop Pattern 1:

2.6.7 Existing and Potential Irrigation Areas

The FMWRT Rl MI NG PROJECT REPORT 2016 indicates t
Yobe Basin (HIKYB) contains approximately 49 existing and proposed irrigation schemes across
threesubb asi ns: Hadejia, Jamadar e, a malt 192¢0828a, T h
with 55,348ha developed and 31,523ha currently under irrigation. Additionally, there is an
estimated 90,000ha of informal irrigation in the basin. A map detailing the status of the

government 6s formal schemes is provided in [
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2.6.8 Total Water Demand

The municipal, livestock, and aquaculture water demand are combined to project the total water
demand in the Hbasin in time. Figure 2.24, 2.25 and 2.26 show the spatial distribution of the
total water demand for the Hbasin.
1 The municipal water demand constitutes by far the largest share of total water demand in
al | SHAOG s .
T This share is projected to increase even
part of the basin aquaculture water demand is the second highest demand, whereas in the

eastern part livestock plays a more important role.
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2.6.9 Infrastructure and Assets

Tab2le Catchment I nfrastructure and Assets
Infrastructure Location Importance Risk Factor
Dams and Reservoir | Kano, Supports irrigation farming, Hydropower Environmental degradation, Unsustainable socioeconon
Bauchi generation, water supply, practices, Climate change effects, Unchecked populatio
rise and density, Unregulated water use upstream and L
of Policy implementation, enforcement and.
Irrigation Schemes Kano, Enhance agriculture and animal husbandry, f¢ Unsustainable farming practices, Use of inorganic fertiliz
Jigawa, production and improved trade and commercq policy gaps and lack of funding, lack of extension servic
Bauchi, land degradation, insecurity. Lack of agricultural trunk
Yobe, roads, lack of processing facilities
Katsina
Hydro power station | Bauchi Electricity generation, Environmental degradation, climate change effects, Rai
Boosts Industrial activity and economic growt| variability, high evapotranspiration, unregulated water us
upstream
Electricity grid/ Rural | Bauchi, Electricity generation, Frequent collapse, Insecurity.
electrification Kano, Dutse,| Boosts Industrial activity and economic growt|

Yobe, Jigawsg

Grain storage Facility

Kano,

Food storage and security, reduces {hastest

Insecurity, vandalization.

Bauchi loses
Research institute Kano, Support research innovation to enhance cropj Lack of research grants and unreliable data sources.
Bauchi, productivity
Yobe,
Jigawa,
Katsina
Local Markets and Kofar Enhance trade of livestock, provide processin Insecurity and lack of perennial produce, Source of
Abattoir Wambai facilities for meat industry Pollution
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Tourism (National
Parks and Games
reserve and Ramsar
site)

Yankari,
Nguru,

Promotes regions cultural heritage, Tourist sif
Source of forex income, Carbon sequestratiol

sites and biodiversity conservation.

and poaching encroachment

Insecurity, lack of funds for management, Lack of
implementation of protective policies, overgrazing, agrat
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The total water demand for irrigation has been calculated per SHA using the NNWRMP

Year

methodology. The demand for irrigation is included in the calculation for the total water

demand per SHA. As shownTrable2.2 below

Tab22e Water Balance Analysis for Hadejia Jam
WATER DEMAND 2025 2050
Municipal 1,033,003,71( 1,868,963,407
Livestock 80,225,754 121,287,874
Aquaculture 140,100,000 162,800,000
Irrigation 462,800,000 1,160,400,00(
Total 1,176,129,464 3,313,451,27§
Available Water 5,492,460,00( 5,492,460,00(¢
Resources (Cubi
Meter)
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Water Balance (Cubil 3,776,330,53¢ 2,179,008,727
Meter)

Source: JICA 2014 MP and SMEC 2019 AS Analyzed
2.7 Water Quality

2.7.1 Surface Water Quality

The Hadejia Catchment represents a significant potential source of surface water pollution in
the Basin, largely due to its dense population, industrial activity, and extensive areas of

irrigated agriculture (IUCN, 2011). Key sources of pollution in theiBanclude:

1 Drainage waters from irrigated lands
1 Wastewater discharge from urban areas

7 Industrial waste

Studies have shown elevated levels of trace elements in the Hadejia River. Ahmed (1998) found
concentrations of copper, cadmium, and iron higher than the permissible levels due to industrial
discharge upstream. Binns et al. (2003) reported that the sarfda@roundwater quality near

the Jakara River in Kano contained toxic waste levels far exceeding WHO limits, with
cadmium (Cdup 28.9 mg/l) and chromium (Cr up to 49 mg/l) detected in high concentrations.
This suggests that the water quality of tributafie&ing into the Hadejia River, originating

from Kano, may be similarly compromised.

These studies indicate that while certain areas in the Hadejia River System show relatively
unpolluted conditions, there are growing concerns about the impact of agricultural chemicals

and industrial waste on thegion's water quality

2.7.2 Groundwater Quality

Groundwater quality has a significant influence on groundwater availability potential.
Groundwater quality was analyzed in the context of its availability by considering the
following chemical characteristics.

U Groundwater Electrical conductivity (EC)

U Heavy metals

U Fluoride
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U Nitrates

Most of the laboratory analysis that involved determination of heavy metals in ground
water was done for metropolis centers with high groundwater exploitation. Table 2.3
shows the preliminary water quality status of some rivers in the catchment areas

Tab23e Preliminary Conclusion of Water Qualit
area
N | State River Name Code Wet Seasol Dry Season NFA
1 River Challawa aChalawaNTHESW/001 | Good Poor -
2 Kano River Challawa at Challavys\y//004 | Poor Poor Cu,Cd
GeorgeDam
3 River KanoaTigadbam SW/003 | Moderate Moderate -
4 Jigawa | River Ogwalaat Birnirkudu [SW/001 | Good Poor Cu
5 Plateau | Lamingo Damat JO®/TP SW/001 | Good Poor Ni, Pb,As, Cd
6 River Gaidan Maiwa at tISW/001 | Good To bd As, Pb, Cd
Bauchi Bridge confirmed
7 Wikki springatY ankarGame |swj/001 | Poor Moderate Fe,As
Reserve
8 Gubi Dam at intake to Bau(SW/003 | Good Moderate As, Cu, Ni
WTP
9 Yobe River KomadugeGana gSW/002 | Moderate Poor Ni, As
Gashua

Source: JICA 2014 MP

2.7.3 Surface Water Resources

Description of the basin
1 The Hadejialama'ar&komaduguYobe River Basin is situated in the seanid
Northern Nigeria and is part of the larger Lake Chad Basin.
1 The HJ Basin has a strongly seasonal rainfall regime. Around 80% of the rainfall occurs
in just three or four months, between June and September, supportidgdrain
agriculture and extensive pastures for livestock grazing, with little or no flows ocrurrin

during the driest months. Farmers and pastoralists concentrate in the vast floodplains
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and wetlands that have formed where the waters of the Hadejia and Jama'are rivers meet
the ancient sand dunes, forming a complex pattern of channels and oxbows.

1 The groundwater system is recharged mainly from seasonal flooding due to riverbank
overtopping and to a lesser extent from concentration of rainfall in depressions.
(Source: FMWRTRIMING PROJECT REPORT 2016)

1 The three main rivers in the basin are the Hadejia and Jama'are rivers which meet in the

HadejiaNguru wetlands to become the Yobe River.

1 This river flows eastward ending in Lake Chad and historically contributed only 1% of

the total inflow into the lake.

1 The Hadejia River system is for more than 70% controlled by the Tiga Dam (in
operation since 1974) on the Kano River and the Challawa Gorge Dam (in operation
since 1992) on the Challawa River.

Table 2.4 shows the average runoff yield given on a monthly and annual basis.

Tab2de Overview of Average Runoff Yield (Heig
Target Years

2015 0.1 01 O 0 02 15 7.7 188 105 23 0.7 03 424
2035 0.1 01 O 0 01 13 78 194 101 22 0.7 03 422

01 01 O 0 01 12 77 194 97 21 0.7 03 413
2065

Source: FMWRTriming Project Report 2016

2.7.3.1 River flow patterns

Measured data

Assessment of river flow patterns focuses on four key points in the basin: Wudil, Hadejia,
Bunga, and Gashua. While data exists for other locations, it is often insufficient or unrealistic.
There are three distinct periods: (1) before reservoir constnug®) after Tiga reservoir

construction, and (3) after Challawa reservoir construction. Data is available for all points
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except Wudil, with years 19767 and 199283 omitted for Wudil and Hadejia due to

significant filling effects from the Tiga and Challawa reservoirs.

The available data can be split into three periods:

196471 19741 unregulated flow regimes (prior to dam construction in the Hadejia basin)
19781 1991- construction and filling of the reservoirs behind the dams

19947 2001- regulated flow regime (dams operational).

These periods include in the Sahel region a period with declining flows-(1%&), a low
flow period (19771991) and a patrtially restored flow period (198301).

Period 1 Period 2 Period 3
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2.7.3.2 Relation between flows and floodplain infiltration

The floodplains in the HJ basin significantly affect flow patterns. High peak flows inundate the
floodplains, leading to increased losses from infiltration and evaporation, while lower base
flows remain in the riverbed, resulting in lower losses. Thus, pégk flows do not necessarily
cause high downstream flowGoes (2002) observed this phenomebetween Wudil and

Hadejia, and a similar pattern occurs between Bunga and Gashua.
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2.7.3.3 Impact of changed flow patterns

The comparison of discharge data at Wudil reveals a reduction in annual discharge after dam
construction, though this is not evident downstream at Hadejia. The reduced inflow to

floodplains contributes to this change.

1 Impacts on Flow Regime The constant baseflow supports the growthyghain the
HadejiaNguru Wetland, reducing flow velocity and increasing siltation in the
downstream branches of the Hadejia River. Smaller peak flows, which once cleared
these branches, now lead to blockages, particularly in the Kafin Hausa, Old Hadejia,

andBurum Gana branches, preventing water from reaching the Yobe River.
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T Water Loss: The remaining flow is redirected to the Marma channel and Nguru Lake,

where it stagnates and mostly evaporates. The Jama'are River, with its seasonal flow,

likely faces less favorable conditions fhyphagrowth and siltation.

2.7.4 Groundwater Resources

2.7.4.1

Number s

of

Bor ehol

es i

n

St ates

Cover

Boreholes are essential aspects of groundwater resources. Several studies have been identified

in the catchment based on literature. Table 2.5 shows the number of boreholes in states covering

Hadeji a

Jamaébar

e Catchment

Tab25e Numbers of Boreholes in States Coverin
Type of borehole _
Motorized Hand Handdugshariow Operati
No State Geology pump pump Well (No.
(No.) (No.) on rate
(%)
1 Bauchi B/T/S 410 /21 0 b4
2 Jigawa B/T/S 1,333 15,422 3,982 89
3 Kano Basement 1,147 2,952 0 70
4 Yobe Sedimentary 1,189 879 2,199 52
Total 4,079 19,974 6,181 66.25

Note) Numberof shallowhanddug well is thosethat were constructedby StateAgencies.lt doesnot include

privatewells. B: Basement rock, T: Tertiary rock. S: Sedimentary rock/layer

SourceJICAProjectTeam

2.7.4.2 Groundwater Recharge and Demand Balance

Table 2.6 illustrates the balance between groundwater recharge and demand.

1 The national average ratio of groundwater demand to recharge is 6%, but it varies

significantly by state, ranging from 1% to 72%.

1 This variation is due to different levels of groundwater recharge across states. Northern

Nigeria sees a higher demand/recharge ratio due to the smaller recharge associated with

sedimentary rocks. Additionally, aquifers cross state boundaries, allowing fo

extraction from boreholes that tap into larger surrounding areas to meet demand.

Tab2aée Groundwater Recharge and Groundwater D
No |[State Groundwater |(Groundwater demand(2030)(MCM/year)
recharge Water |Private |Live stockAquaculture [Total |Groundwater
(MCMlyear) |supply |irrigation demand/recharge
1 Bauchi 3,831 205 69 12 3 289 8%
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Jigawa 568 207 70 15 9 301 53¢
Kano 91§ 354 66 23 107 544 599
Yobe 68( 11§ 51 12 1 183 279
Total 5,99¢ 884 256 62 11§ 1317 3.79

SourceJICAProjectTeam

Balance of groundwater recharge and demand by effect of climate change is shown in Table
2.8

Tab27e Groundwater Recharge and Demand by Eff

Water Private . Aquacultu
supply  irrigatio Livestoc re Total
n k
Bauchi 2,792 205 78 12 Ratio3  of 298
Jigawa 398 207 78 15 grourglwater 309
Kano 631 354 74 23 ™echgge 552
Yobe 414 118 57 12 1 189
Total 4,235 884 287 62 115 1348 553/.08

Source JICA Project team
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2.8 Climate Change Impact On Water and Land Resources

2.8.1 Historical and Future Climatic Trends

1 The Hadejia Jama'are catchment experiences varying climatic conditions, transitioning
from semiarid in the north to tropical wetnddry in the south.
1 The region is characterized by distinct wet and dry seasons, with substantial spatial and

temporal variations in both rainfall and temperature.
a) Rainfall Patterns

T  Wet SeasonThe wet season typically spans from May to September, with the highest
rainfall occurring in July and August. Rainfall distribution across the catchment is
uneven, with the northern regions (Yobe and Jigawa States) receiving less precipitation
comparedd the southern areas (Bauchi and Kano States).

o Northern Catchment (Yobe, Jigawa) Annual rainfall here ranges from 300
to 600 mm. This area lies in the seanid Sahelian zone, where rainfall is erratic
and highly variable from year to year. Droughts are common, severely affecting
agriculture and water availability.

o Southern Catchment (Bauchi, Kano) In the southern parts, rainfall ranges
from 800 to 1,000 mm annually. These regions fall within the Sudanian zone,
where rainfall is more reliable, supporting more intensive agricultural activities.

1 Dry Season The dry season lasts from October to April and is influenced by the
Harmattan, a dry, dusty trade wind from the Sahara. This period is marked by rising
temperatures and shrinking water bodies, especially in the northern regions, which
experience the higst levels of aridity. During the dry season, the region heavily

depends on surface and groundwater resources for agriculture and livestock.

b) Temperature

1 The catchment experiences high temperatures-rpeid, with average daytime
temperatures ranging from 30°C to 40°C. The hottest months are from March to May,

during which temperatures in the northern parts of the catchment can exceed 40°C.
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o Northern Region: The northern Sahelian zone experiences more extreme
temperature variations, with significant diurnal temperature swilgg days
contrasted with cooler nights.

o Southern Region The southern part, particularly in Bauchi and Kano States,
has slightly cooler temperatures, especially during the wet season, due to the

moderating effect of higher rainfall.
c) Evapotranspiration

Evapotranspiration rates are high throughout the catchment due to the hot and dry
conditions, especially during the dry season. In the northern areas, annual
evapotranspiration rates can reach between 2,000 and 2,500 mm, often surpassing the
amount of raifall, which exacerbates water deficits. The high evapotranspiration rates
contribute to limited surface water availability and increase reliance on groundwater,

especially during the dry months.

2.8.2 Annual Rainfall and Temperature for HadeijaJ a ma 6 ar e Cat c hm

2.8.2.1 Rainfall Trends
Figure 2.30 shows

1 aclear upward trend in the annual rainy season rainfall in the Hddejima 6 ar e r e g
over the period of 1981 to 2050.

1 The graph gives an indication of a significant increase in rainfall by 2050. It is
projected that rainfall will increase by about 255.71 mm compared to the20221

average.

1 The increased rainfall could lead to more frequent and severe flooding events,
particularly in lowlying areas. This could damage infrastructure, displace
communities, and disrupt agricultural activities. It will als@rease soil erosion,
leading to the loss of fertile topsoil and the degradation of agricultural land. Excessive
rainfall can result in waterlogging of agricultural fields, hindering crop growth
reducing yields, and affecting the availability and quabtywater resources in the
catchment.
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2.8.2.2 Temperature Trends

Temperature and rainfall trends for the Haddjia ma 6 ar e cat chment wer e f
from 2023 to 2050 based on the monthly and annual data from 1981 to 2022, deploying the
growth rate schema in Excel. It is of the following specifications:

In summary, the projections indicate an overall warming pattern, especially during the hottest
months, while cooler months and rainy seasons may experience more stable or slightly lower
temperatures. These shifts may pose challenges for water managgmeuituee, and health,

as seasonal extremes intensify. The pattern of temperature is presented in Figure 2.32
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2.8.3 Projected Mean Annual Temperature for Hadeijal a madar e

Catchment

Figure 2.33 presents the linear pattern of the catchment's projected monthly temperature. The
overall trend in temperature is upward.

1 From the figure, the mean annual temperature from -P822 shows a gradual
increase over time. This upward trend is further projected to continue. By 2050, the
mean annual temperature in Hadeigamare (27.37°C) is projected to increase by
approximately QL2 degrees Celsius compared to the 12&22 average (27.25°C).

9 This 0.12°C rise by 2050 may seem minor, but it can contribute to cumulative impacts
in the catchment and can amplify vulnerabilities in agriculture, health, and
environmental systems, particularly when combined with other climate stressors, such
as drougts, unpredictable rainfall, and extreme weather events.

1 Adapting to even small temperature increases remains crucial to minimizing these

impacts and building resilience in affected communities and ecosystems.
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2.8.4 Analysis of Downscaled Output of GCMs

This study analyzes future climate change using statistically downscaled outputs from seven
Global Climate Models (GCMs) under the A1B emission scenario, which assumes high
economic growth with balanced energy sources.

1 The analysis covers the average monthly precipitation and air temperature from the
2020s to the 2080s, with a focus on thtie®e horizons: 2035, 2065, and 2085. Results
show that precipitation is expected to decrease during Mdesh (MAM) and
increase dang JuneAugust (JJA) and SeptembEiovember (SON).

1 The rate of change in climate conditions gradually increases over time, amplifying
initial trends.

1 The study uses 3@ear running averages to analyze the projected changes, with
specific emphasis on changes in precipitation and annual mean temperature. The

results will guide longerm planning for climate adaptation and resource management.
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Tab2a8e Overview of Change Factors for the two

Parameter Season 2035 | 2065
P (%) DJF +12.3| +17.1
MAM |-0.5 | -2.1

JJA +7.9 | +12.0
SON +7.6 | +11.7
T (°C) Annual | +2.5 | +3.9

Source: JICA 2014 MP

Averaaehanaén nrecinitatiolasednoutoutof 7 GCM's
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2.8.5 Evapotranspiration

Evapotranspiration, the combined water loss through evaporation and plant transpiration, plays
a crucial role in the hydrological cycle, impacting water availability, agriculture, and

ecosystems.

i The analysis covers historical data (12923) and projected data (202850),
showing fluctuations due to climatic factors and an increasing trend attributed to
climate change (Fig 2.36). Rising evapotranspiration poses challenges for water
management,gaiculture, and energy, particularly in regions relying on reservoirs for
irrigation and hydropower.

1 The report stresses the need for innovative approaches, such as advanced irrigation,
climateresilient farming, and improved reservoir management, to address these
challenges.

1 The datawas sourced from NASA's FLDAS Noah Land Surface Model and projections

were made using a simple growth rate formula to estimate future trends.
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2.8.6 Major Impacts of Climate Change

Climate change has devastating effects on se
i ncl udec smamioc, health, and infrastructure.

i mpacts mentioned

Tab29e Key I mpacts of Climate Change

Impacts Details

Economic Damage to infrastructure

Loss of property and assets

Disruption of businesses and services

Increased costs for emergency response and recovery

Social Loss of life and injury
Displacement and migration
Psychological trauma and stress

Social disruption and community cohesion
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Environmental | Water pollution

Soil erosion and sedimentation

Loss of biodiversity

Increased risk of waterborne diseases

Health Waterborne diseases
Vectorborne diseases
Mental health impacts

Injuries and trauma

Infrastructure Power Outage
and Service Transportation disruption
Water and sanitation disruption

Communication disruption

2.8.7 National and International Climate Change Frameworks/Agreements

The NWRMP (JICA,2014) investigated the climate change effects on Nigeria. Thestamg
trend of rainfall and air temperature in the past in Nigeria has been considered based on
meteorological datasets collected from NIMET and was summarized as follows:

x There is a linear tendency of increase in air temperature in the lpsa&)

x There is a linear tendency for a decrease in rainfall in the last 50 years. However, the

variation by decades is much larger than the linear decreasing rate;

x  Generally, most parts of the country show evidence ofteng temperaturacrease;

x Annual rainfall showed a decrease of 2 to 8mm/ year across many partsafitkny.
According to JICA studies 2014, it was found that the annual rainfall does not change over the

coming 35 years. However, the temperature changes ¥y @w@r the time frame.
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2.8.7.1 Climate Change Scenarios

For the possible future climate conditions, climate change scenarios in Nigeria have been
discussed as shown below.

According to the 4th IPCC report (2007), it is expected that the increase of air temperature in
West Africa area in 2100 would be aboth 8egree Celsius in the case of A1B scenario, which

is about 1.5 times higher than the average in the world. Asdq@ré#cipitation, the predictions

of precipitation by different GCM models vary very much. Itis difficult to conclude the general

tendency for the change in precipitation.

2.8.7.2 Nigeriads First National Communicat.i
I n the Nigeriads First National Communicatio
have been discussed based on several GCM model output. The following findings were noted.
+ The most significant changes are with respect to temperature and tempesiatec:
parameters.
+ There has been an observed trend towards aridity inS&bhlhran West Africa his

trend will be put on hold or reversed as the century progresses. There are possibilities,
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however, that the additional water need created by higher temperatures may not be met
by the increases iprecipitation.
+ The difference in climate conditions from coastal areas to the northern part of the

country could become more significant.

2.8.7.3 Nigeriabs Second National Communicat
Nigeria's Second National Communication on Climate Change is a key step in evaluating and
addressing climate change impacts nationally, in line with the Paris Agreement and UNFCCC
requirements. It provides a comprehensive analysis of greenhouse gas renic#icate
vulnerability, and tailored adaptation and mitigation strategies for Nigeria's specifie socio

economic and environmental conditions.

The findings of the SNC highlight the escal
ecosystems, economy, and communities, particularly vulnerable populations. Some of the key
findings are listed below;

i.  Greenhouse Gas (GHG) Inventory and Emissions Trends

ii.  Vulnerability and Impacts of Climate Change

iii.  Adaptation Measures and Challenges
iv.  Mitigation Strategies and Potential
v. Barriers to Climate Action

vi. International Cooperation and Support Needs

Some of the outcomes and Future Steps are also presented below;
i.  Strengthening Policy Frameworks
ii.  Public Awareness and Community Engagement
iii.  Focus on Renewable Energy Expansion

iv.  Capacity Building and Research Development

2.8.7.4 Nigeriabds Third National Communi cat.i

To build on the insightandsuccesses from the previous communications and to provide an

updated assessment of the countryds Greenhou

and strategies for adaptation and mitigation, the Third National Communication on climate
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change was held to also reflects Ni geri ads
sustainable development, presenting a comprehensive review of its climate policies, measures
undertaken, and future directions for a climegsilient and lowcarbon econogn Emissions

in Nigeria are mainly from the Agriculture, Forestry, and Other Land Use (AFOLU) sector,
accounting for 60.1%, followed by the energy sector at 33.9%. Without intervention, emissions
could rise over 58% by 2035. The country also faces setlonate vulnerabilities, including

drought, desertification, flooding, water scarcity, and reduced agricultural productivity.

Key findings and outcomes were similar to the second National Communication with some
improvement such as;

I.  Capacity Building, Technology Transfer, and Financial Needs

ii.  Enhanced Policy Framework and Institutional Coordination
iii.  Scaling Up Renewable Energy and Green Economy Initiatives
iv.  Strengthening Community Engagement and Resilience Building

v. Research, Innovation, and Monitoring Systems

2.8.7.5 The Paris Agreement

Since joining the United Nations Framework Convention on Climate Change (UNFCCC) in
1994, Nigeria ratified the Kyoto Protocol in 2004 and the Paris Agreement in 2007. The Paris
Agreement, a legally binding treaty adopted by 196 Parties at COP21 in Pagsamber 12,

2015, aims to limit the global temperature increase to well below 2°C abowedpsgrial

levels, with efforts to limit it to 1.5°C. It took effect on November 4, 2016.
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2.9 Flood and Drought Vulnerability

1 The study used a weighted overlay analysis to assess flood vulnerabilities across the

catchment by combining datasets such as elevation, proximity to rivers, precipitation,

slope, and land use.

1 Each layer was categorized, weighted, and scored &0 achle. Proximity to rivers

received the highest weight.

1 The resulting flood risk map identified five flood vulnerability levels: Highly not

vulnerable, Not Vulnerable, Moderate, Vulnerable, and Highly Vulnerable. The study

area covers 123,365 kmz, with a critical vulnerability area of 261.3 ha.

1 Low vulnerability zones are found in higitevation regions, while highsk areas are

concentrated in lower elevation zones near the highlands.

Proximity to streams is also a very important variable to consider in flood vulnerability analysis

because nearness to streams/rivers means high probability to the risk of flooding. This depicts

uniform distances away from the river and for this study aBatkm shows areas closest to

the river while about 3947km depicts areas far away from the river.
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1 In September 2014, heavy rainfall led to widespread flooding in Kano State, impacting

communities such as Kano City, Dawakin Kudu, and Bichi.
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1 The flooding caused infrastructure damage and displaced families, triggering urgent
relief efforts. Similarly, in early September 2018, heavy rainfall in Dutse and
surrounding areas in Jigawa State caused severe devastation, displacing residents and
disryoting livelihoods.

1 Flash floods in Kano City in August 2018 led to fatalities, home damage, and road
blockages. In October 2020, severe flooding from river overflows displaced thousands
and disrupted essential services.

1 The following year, in August 2021, flooding in Guri Local Government Area of
Jigawa State damaged over 120 homes, prompting evacuations and highlighting the
need for better drainage. Later that year, Kano City also experienced significant
flooding, damaing property and disrupting economic activities.

1 The September 2022 flooding affected over 60,000 people in Kano, submerging homes
and washing away farmlands. The 2023 event impacted communities like Tarauni,
Dala, and Nassarawa, with similar effects. In September 2024, heavy rainfall
overwhelmed drainagsystems in areas like Tarauni, Fagge, and Nassarawa, posing
health risks from waterborne diseases.

1 The flood risk analysis indicates that 415.8 hectares of farmland (77%) and 12.33

hectares of bultp areas (2%) are at high risk of flooding in the catchment.

Page p9



Mecon Geology and Engineering Services Ltd

6°38'0"E E°2'.50"E 9"27:40"E 10“52I‘30"E 12° 17|‘20"E
1

13°32'30°N
1
T
13°32'30"N

£
S z
g) o
o B
I vaterbody &
[ vegetation
Wetland
I setiement (BORNO
Bareland
Z
%_ Farmland Z
> A Reported Flood Event -§
2 KADUNA T s
/%7 National Boundary
NIGER C3 state Boundary
0 60 120 180
—— C Catchment Boundary)
ad r 2
§°380°E 5250 9°2740°E 10°52:30°E 12°1720°

Fig2a41l Fl ood Recorded Event Map of the Catch

Page p0



Mecon Geology and Engineering Services Ltd

2.10 SocieEconomic Dynamics

2.10.1 Population Distribution and Growth

The current population in the catchment is approximately 40 million people (Fig 2.42). ltis
expected to grow to 73 million by the year 2050. More detailed tables with population by state
and Local Government Area (LGA) is shown in Annex 1.

2006 2022 2025 2030 2035 2040 2045 2050
22.5 37.6 40.4 455 51.3 57.7 65.0 73.1

HADEIJAAMA'ARE CATCHMENT
80

70

Population (Millions)
= N w iy n (e}
o o o o o o

o

2006 2022 2025 2030 2035 2040 2045 2050
Periods

Fi g2a42 Popul ati on Prlajmac tairen Cfadrc hhneechea i j(é8B8our c
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Tab2ald Summary of the characteristics of Hadejia Jamaobar e
NAME STATES | POPULATION | GEOGRAPHY | GEOLOGY | HYDROLOGY - | VEGETATION | SOCIO-
HYDROGEOLOGY ECONOMICS
Hadejia Kano, Estimated Location: Underlying Drainage system Predominant Livelihoods:
Catchment| Yobe, population Northern rock The Hadejia River is § vegetation: Predominantly
Jigawa | within the| Nigeria, formations: | major tributary of the Sudanian rain-fed
Bauchi catchment: covering party Primarily Komadugu Yobeg savanna  with agriculture,
Varies of Kano, Yobe| consist of| River, which feedg transitions with some
depending or Jigawa and sedimentary | into Lake Chad. towards Sahe| irrigation
source, but Bauchi rocks  like vegetation in thg projects in
likely around 40 sandstones | Groundwater northern parts o] specific areas
million people. | Size: and shales. | resources: the catchment. | Livestock
Approximately Similar to the Rima rearing, fishing
Major cities: 12.34 million| Geologic catchment, aquifer] Vegetation (along the
Kano (partial| hectares (large| vulnerability: | provide essentia degradation river), and
area), Hadejia| than Rima Riven Certain areag water, but  facg Overgrazing, some trade an
Dutse (Nigeria) | catchment) might be| pressure  due t{ deforestation, commerce are
Predominantly | Topography: susceptible tg increasing  deman( and also important
rural settlementg Primarily  flat | erosion dug and potential desertification | economic
with Kano City | plains with | to the type of| salinization threaten thg activities.
on the fringes of some scattere( underlying natural Water
the catchment | hills and| rock and soil vegetation dependence:
inselbergs composition cover, impacting Communities
(isolated rocky soil quality and| heavily rely on
outcrops water retention | the Hadejia
River and
groundwater
resources fol
survival  and
economic
activities.
Challenges
Poverty, wate
scarcity
(seasonal an

exacerbated by

upstream wate

Catchment
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usage),

environmental
degradation,

and

infrastructure
development in

some
areas
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2.10.2 Demographics and Poverty
Tab2dld Catchment Demographics and Poverty

State Demographics and Poverty
Kano 1 Population of over 15 million people (National Population Commiss
2023)
f Population density of about 745 people/Km
1 Has a youthful population. Approximately 60% of the population is b¢

the age of 25, while about 40% is under the age of 15.

1 Population growth of 5.6 million in 1991 to over 15 million by 2(
(National Population Commission, 2023)

1 Gender ratio in Kano is relatively balanced, with a slight n
predominance. The male to female ratio is approximately 1.03:1 (Na
Bureau of Statistics, 2022)

1 There is rapid urbanization, particularly in the metropolitan area of |
city. There is significant ruralrban migration driven by factors such
employment opportunity, access to better services, and economic ac
concentrated in urban areas.

1 There is high fertility rate in Kano which is a significant driver
population growth. Total Fertility Rate (TFR) is estimated at 5.8 chil
per woman, higher than the national average of 5.3 (Nigeria Demogt
and Health Survey, 2018)

1 Kano has attracted migrants from neighbouring states and countrie
to its economic opportunities, trade, and commerce. Additionally, con
and insecurity in some parts of Northern Nigeria has led to an inflt
Internally Displaced Persons (IDPsjto Kano, further contributing t
population growth.

T Kanods population is projected
decades. By 2035, the population is expected to reach approximat
million if the current growth rate persists (United Nations, 2022).

1 Kano is known as the commercial and industrial hub of Northern Nig
with a diverse economy characterized by Agriculture, tr
manufacturing, and services.

1 The backbone of Kano state is Agriculture, employing over 70% 0
population (National Bureau of Statistics, 2022). Kano is the les
producer of several crops, including millet, sorghum, maize,
groundnuts, cowpeas, and vegetables.

1 Kano has a long history as a centre of trade and commerce. It ho
famous Kurmi market, as well as Textile and Leather industries. It a
a hub for manufacturing, such as food processing, plastics, chemica
pharmaceuticals.

1 Kano is a centre for education in Northern Nigeria, with nume
primaries, secondary, and tertiary institutions. The healthcare sect
also seen improvements with the establishment of new hospitals and
to cater to the growing population.

T Kanods strategic | ocation make
extensive road network, a railway terminus, and the Mallam Aminu k
International Airport.

1 Majority of the population of Kano is Muslim, following Sunni Isla
particularly the Maliki school of thought, which significantly influeng
the statebs cultur al practices
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The people of Kano place a high value on family and community.
extended family system is prevalent, with strong kinship ties and a
of collective responsibility.

Jigawa

Jigawa state has an estimated population of approximately 5.5 n
people (national Population Commission, 2023)
The population is relatively young, with about 45% under the age ¢
The workingage population (164 years) constitutes around 50%, wh
the elderly (65 years and above) makes up approximately 5%.
The population is fairly evenly split, with a gender ratio of approximg
1.02 males to 1 female.
Jigawa State has experienced a population growth rate of approxir
3.2% per annum over the past decade. This reflects both natural ¢
and migration patterns.
Majority of the population resides in rural areas (about 80%), with U
areas experiencing moderate growth. Urbanization trends show a g
increase in urban population, especially in cities like Dutse, the

capital.

Jigawa St at ebds economy i s pr
contributing approximately 70%
(GDP). Other sectors include trade and services.

The poverty rate in Jigawa State is relatively high, with estin
indicating that about 60% of the population lives below the nati
poverty line.

Agriculture dominates Jigawa S

70% of the population. Key crops include millet, sorghum, maize, rice
groundnuts. The state has a significant livestock sector, with cattle,

and sheep being major contribigdo local trade and economy.

There are major markets in Dutse, Hadejia, and Gumel facilitat
exchange of agricultural produce and consumer goods. These mark
central to the stateds trade d

There is significant infrastructure development, including roads,
energy supply.

The extended family system is predominant in Jigawa State, \
multiple generations often live together. This structure plays a crucig
in social support and communal living.

Traditional crafts such as pottery, weaving, and embroidery are integ
local culture. These crafts are often showcased during festivals
markets

The predominant religion in Jigawa State is Islam, with the majority g
population adhering to Islamic practices. Religious practices influ
daily life, including dietary restrictions, prayer times, and soO
interactions

Bauchi

Bauchi state has an estimated population of approximately 6 million
the 2016 census.

Bauchi State has experienced steady population growth over the
driven by both natural increase and migration. The state's popu
growth rate is estimated at around 2.8% per annum, which is cong
with the national average.

The state has seen an influx of people from neighboring states and r¢
particularly due to conflict and insecurity in other parts of northern Nig
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which has led to an increase in the internally displaced populati
Bauchi State (National Population Commission, 2019).

Agriculture is the backbone of Bauchi State's economy, employing
70% of the population. The state is predominantly agrarian, with a
on subsistence farming. Major crops grown include maize, m
sorghum, rice, groundnuts, and cotton. The stat@lso known for
livestock rearing, particularly cattle, goats, and sheep, which are cen
the livelihoods of the rural population (Musa, 2020).

In addition to agriculture, Bauchi State has a growing industrial se
though it remains underdeveloped compared to other parts of the cq
Key industries include food processing, textiles, and leather produ
The state is also rich in minerasources, including limestone, tin, a
kaolin, which have the potential to drive industrial growth if prop
harnessed

The social structure of Bauchi State is deeply rooted in its traditiong
religious institutions. The Emirate system, led by traditional rulers, pl
significant role in governance, conflict resolution, and the preservati
cultural heritage.

Religion plays a pivotal role in the lives of the people of Bauchi S
Islam is the dominant religion, and it influences various aspects of
including education, law, and social interactions. The state has a sign
number of Islamic schools @drasas), which provide religious and sec
education. Christian communities, though a minority, also have a s
presence in the state, particularly in the southern regions. Reli
tolerance and coexistence are generally maintained, althoughhtinex
been occasional conflicts between different religious groups.

Yobe

As of the 2006 National Census, Yobe State had a populatic
approximately 2.3 million people. According to the National Popula
Commission (NPC) in 2022, the population of Yobe State is estimat
have grown to around 3.6 million people, reflectamgannual growth rat
of about 2.6%.

The population is predominantly rural, with a youthful demogra
profiled about 60% of the population is under the age of 30 (NPC,

and NPC 2022).

Agriculture is the backbone of
70% of the population. The state is known for the cultivation of m
sorghum, groundnuts, beans, and maize. Livestock farming, partic
cattle, sheep, and goats, is also significetajor markets include those

Damaturu, Potiskum, and Nguru, where agricultural products and live
are traded

Yobe State is home to diverse ethnic groups, including the Kanuri, F
and Hausa, each with distinct cultural practices, languages, and trag
Major cultural events include the Durbar festival, celebrated during
and the annual Yobe Cultura¢gtival, which showcases traditional mug
dance, and crafts.

Islam is the predominant religion, influencing social practices, festi
and community life.
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2.10.2.1 Unsustainable Livelihoods

Many communities in the Hadejia Jama'are catchment rely on natural resources for their
livelihoods, including farming, fishing, and livestock rearing. However, high levels of poverty
and limited access to alternative livelihoods have led to unsustaieablerce use.
1 Overexploitation of Resources Due to poverty, local communities often resort to
overharvesting resources, such as overfishing, deforestation for firewood, and

overgrazing, leading to loAgrm environmental degradation.

1 Lack of Alternative Livelihoods: In many rural areas, there are limited opportunities for
alternative income sources. This forces people to rely on agriculture and natural resources,

making it difficult to implement sustainable practices.

2.10.3 Gender Issues

Challenges

Gender inequality in the catchment is driven by cultural, social, and economic factors that
disadvantage women and vulnerable groups. Limited access to education, skills, and financial
services restricts their economic opportunities and participationatetship and decisien

making.

Socioeconomic challenges like poverty, conflict, and weak governance exacerbate issues related
to climate change. Women face increased vulnerability to its impacts, including natural disasters
and migration, which elevate their risk of gentlased violeoe (GBV) and hinder their ability

to adapt. Although policies such as the Gender Policy and Violence Against Persons Prohibition
(VAPP) Law are in place, their implementation is hindered by language barriers, lack of

community engagement, and insufficiemforcement.

Opportunities

Despite challenges, the catchment presents opportunities for advancing gender equality. The
presence of government, civil society, and development éctgpsrred by insurgeneselated
intervention® has increased funding and programs targeting gender arad isalusion. These

efforts provide a foundation for integrating gender considerations into resource management and

development initiatives.
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Recommendations
U Social and Behavioral Change CommunicationPromote rightdased social norms
through sensitization campaigns, emphasizing equitable resource management and gender
inclusion. Utilize local knowledge and innovative approaches to address cultural beliefs

and foster gender equity.

i Economic Empowerment Enable women to access credit, land ownership, and
entrepreneurial opportunities. Encourage government initiatives that support seximen

businesses, enforce equal pay, and create policies for career advancement.

U Policy Implementation: Translate existing policies into local languages and engage
communities to ensure effective implementation. Develop costed workplans and budgets

for translating policy into action.

U Addressing GBV: Make GBV prevention and response integral to all programs. Establish
confidential reporting systems, grievance redress mechanisms, and referral directories to
support survivors. Promote cultural shifts that redefine masculinity and challenge GBV

norms.

U Multi -Sectoral Collaboration: Integrate gender and social inclusion across sectors such
as education, agriculture, water resources, and economic development to strengthen the

impact and sustainability of programs like ACReSAL.
By addressing these challenges and leveraging opportunities, sustainable resource management

and socieeconomic development can be achieved with equitable gender representation and

participation.
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CHAPTER 3: STAKEHOLDER ENGAGEMENT AND
GOVERNANCE

3.1 Methodology

Considering that the strategic catchment management plan study was conducted on a macro level,
stakeholder mapping for participants was done mainly on an institutional level. The institutions
sent in representatives at a central location. Information atheiggd through interviews, focus

group discussions and outright enquires. The details from the respondents are as outlined in Annex
2 table A2-3.

3.2 Key Stakeholders Engaged

For the purpose of this study, the stakeholder engagement concepts that have been employed ar
as follows:

1 Natural Resourced.and, water, vegetation, wildlife, minerals etc.)

1 Threats and Challenges
1 Sociceconomics
1

Policies

To develop the strategic catchment management plan at a macro level, the study entailed the

engagement of institutional stakeholders.

Kano State:
I. HadejiaJ amadar e River Basin Keweel opment Aut
il. Center for Animal Rights Protectigfano
iii. Women Farmers Advancement netwdMOFAN, Kano

iv. Center for Dryland Agriculture, BUK KarKano

V. Center for Environment, Education and Development (CEED), Kano
Vi. Hadejia Nguru Wetland Conservation Proje€ano/Jigawa
Vil. Farmer s association/ pastoralists of t

viii.  Rural Water Supply and Sanitation Agency (RUWASA)

iX. State Ministries of Environment,

X. State Ministry of Agriculture and food security
Xi. State Ministry of Water Resources,

Xil. State Ministry of Min of Lands,
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Xiii.
Xiv.

XV.

MECON SERVICES LTD (MSL)

State Ministry of Women Affairs,
State Ministry of Solid Mineral Development

State Miners Association

Jigawa State:

Hadejia Nguru Wetland Conservation Projd€ano/Jigawa

Nigeria Integrated Water Resources Management Commission Dutse

iii. Farmer6s association/ pastoralists
Iv. Rural Water Supply and Sanitation Agency (RUWASA)
V. State Ministries of Environment,
Vi. State Ministry of Agriculture and food security
Vii. State Ministry of Water Resources,
viii.  State Ministry of Min of Lands,
iX. State Ministry of Women Affairs,
X. State Ministry of Solid Mineral Development
Xi. State Miners Association
Yobe State:

i.
ii.
iii.
iv.
V.

Vi.

Vii.

viii.

Xi.

Xii.

Hadejia Jama'are Komadugu Yobe Basin Trust Fund, Dam#blya
Komadugu Yobe Basin Wetlands Development Initiatiade
Kumadugu Yobe Basin Development Initiatives Had¥jaboe
Farmer s association/ pastoralists of
Rural Water Supply and Sanitation Agency (RUWASA)

State Ministries of Environment,

State Ministry of Agriculture and food security

State Ministry of Water Resources,

State Ministry of Min of Lands,

State Ministry of Women Affairs,

State Ministry of Solid Mineral Development

State Miners Association
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Bauchi State:

I. Yankari Game Reserve, BaudBauchi (Gali Lamurde Strategic catchment)

il. Farmer6s association/ pastoralists of t
iii. Rural Water Supply and Sanitation Agency (RUWASA)

iv. State Ministries of Environment,

V. State Ministry of Agriculture and food security

Vi. State Ministry of Water Resources,

Vii. State Ministry of Min of Lands,

viii.  State Ministry of Women Affairs,

IX. State Ministry of Solid Mineral Development
X. State Miners Association

3.2 Major Topics for Stakeholder Discussions

The above stakeholders were considered as the institutions that could influence and impact
development of the strategic catchment management plan.

Stakeholders were engaged in group settings in each State to discuss key issues affecting
development of catchment and opportunities for addressing these issues. The FPMU team first
presented the results of the catchment analysis, focusing on the boaplaysl socieeconomic
aspects. The meetings then tried to develop a consensus aroundeairtfomigion, strategic goals

for catchment development, and finally, priority actions.

The discussions covered issues and potential best practices around:
Water management

Land-Use

Environmental protection

Community benefits

Economic development

Climate change resilience

=4 =4 4 A4 -4 -2 -

Monitoring and evaluation alignment of policies governing the catchment

More specific topics included:
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=4 =2 =4 A4 -4 A4 -5 -2 -2

Water supply

Agriculture

Industrial use

Making rivers more navigable

Implementing the water charter of the Basin

Creating and maintaining a decision support system/databank for the catchment

Dam and reservoir operating guidelines

River training

Flow proportioning structures

Restoration and expansion of the hydromet monitoring network

3.3 Key Points from the Stakeholder Engagement

Based on the stakeholder engagement information from Annex 2 on strategic issues and
opportunities, the following detailed points were developed around the key topics of interest
identified in the previous section above:

1. Water Management and Access

(0]

(o]

Stakeholders emphasized the importance of sustainable water resource
management, particularly addressing overuse and pollution from upstream
activities.

A significant focus was on implementing and enforcing operational guidelines for
dams and reservoirs, alongside river training to manage sedimentation and flow
distribution effectively.

Enhancing climate resilience through rainwater harvesting and expanding
hydromet monitoring networks were considered critical.

2. Land Use and Degradation

(o]

Concerns were raised about unsustainable farming practices, leading to soil
degradation and reduced productivity.

Encroachment into forest reserves for agriculture was identified as a pressing issue,
impacting biodiversity and contributing to deforestation.

3. Environmental Protection:

(0]

Restoration of degraded wetlands and afforestation initiatives were highlighted to
improve ecosystem services and carbon sequestration.

Stakeholders emphasized the need for protecting riparian corridors and ensuring
the sustainable use of natural resources.

4. Community and Livelihoods:
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(0]

There was widespread acknowledgment of the secomomic challenges linked
to water resource access, including poverty and food insecurity.

Livelihood support through initiatives like providing farming equipment, credit
facilities, and skills training was noted as a vital intervention.

Issues of insecurity in certain regions hinder the effective implementation of
initiatives.

5. Institutional Gaps and Policy Alignment

(0]

Weak coordination among agencies and gaps in policy implementation were
recurring themes.

Suggestions included harmonizing existing policies on land tenure, mining, and
water resources, alongside developing costed action plans and budgets.

Strengthening Coordination Mechanisms:

o Create a mulistakeholder platform to improve collaborative decision
making.

o Encourage capacity building for local institutions to enhance governance
structures.

Promoting Sustainable Practices:

o Roll out communitydriven sustainable agricultural practices and integrated
land management approaches.

o Incentivize the use of organic farming methods to reduce chemical runoff into
water systems.

Enhancing Data and Monitoring Systems:

o Regularly collect and share water quality and hydrological data to inform
planning and mitigate risks.

o Utilize modern tools like GIS and remote sensing for better resource
management.

Engaging Communities:

o Strengthen community engagement through awareness campaigns about
sustainable practices.

o Include gendesensitive approaches to empower marginalized groups,
particularly women, in resource management activities.

In consideration of a clear understanding of the outcome of the valuable inputs from the
stakeholdersas indicated abovand listed inthe components of the plafrig 5.1:5.9),
interventions were suggested:

Mostin concurrence with the stakeholder output,
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U While others were slightly modified in line with existing data on related factors, as
deduced from the study, tiskea is todevelopthe most practicable intervention projects.

U By addressing these identified challenges and leveraging the opportunities highlighted,
the catchment management plan can achieve sustainable development outcomes that
balance ecological health with so@oamomic goals.

It is pertinent to note that there were very few areas of none concurrence
1 An example isthe area of typha grass elimination. While a majority insisted on
elimination, others preferred management, considersagne had discovered some
commercial use of the Typha grass as a building material
1 Also, participants preferred that the management of the catchment should be under the
purview of the North East Development CommisgidEDC).

3.4 Coordination Mechanisms

The roles of federal, state, and local stakeholders in catchment plan Management and

implementation are:

Federal Stakeholders

1. Federal Ministry of Environment: Provides overall guidance and coordination for catchment
management in Nigeria. Supports the implementation of environmental aspects of the catchment
plan, including conservation and sustainable use of natural resqthromsgh the ACReSAL
project)

2. Federal Ministry of Water Resources and Sanitation: Provides support in implementation and
guidance.

3. Federal Ministry of Agriculture and Food Security

4. National Space Research and Development Agency (NARSDA): Provided Satellite data

5. National Centre for Remote Sensing (NCRS): Provided geospatial support

6. Nigerian Meteorological Agency (NIMET): Provides climate and weather data to support
catchment planning and management.

7. National Emergency Management Agency (NEMA): Supports disaster risk reduction and

management efforts in the catchment.

State Stakeholders

8. State Ministry of Water Resources: Implements deatel policies and programs for catchment
management.

9. State Ministry of Environment: Supports the implementationthef catchment plan's
environmental aspectt the state level.

10. State Ministry of Agriculture: Supports sustainable agriculture practices and water

management in the catchment.
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11. State Emergency Management Agency (SEMAjs agency supportiisaster risk reduction
and management efforts in the catchment.

Local Government Stakeholders
12. Local Government Councils: Implement catchment management plans at the local level,

including waste management and environmental conservation.

Community Oriented Stakeholders

13. CommunityBased Organizations (CBOs): Support commutaty initiatives for catchment
management, including water conservation and sustainable land use practices.

14. Traditional Rulers: Provide leadership and support for catchment management efforts at the
local level.

15. Farmers and Water Users Associations: Support sustainable water management practices anc
conservation of natural resources in the catchment.

16. Civil Society Organizations (CSOs): Support advocacy and awanessg efforts for

catchment management and conservation.

Private Sector Stakeholders
17. Private Sector: Supports the implementation of catchment management plans through
corporate social responsibility initiatives and investments in sustainable water management

practices.

Research Institutions
18. Research Institutions: Provide technical support and research expertise for catchment

management and conservation efforts.
International Stakeholders

19. International Development Partners: Support catchment management efforts through funding,

technical assistance, and capaditylding programs.
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CHAPTER 4 : STRATEGIC VISION AND GOALS

Based on the biophysical and seeimonomic assessment and comprehensive stakeholder engagement, the consensus for a strategic vision for the H

Jama'are catchment is:

To ensure the sustainable management of the Haddgema'are catchment's

natural resources, promote ecosystem services, and improve the livelihoods of

The consensus for lortgrm and shofterm strategic goaksnd expected outcomes are shown in Table 4.1 below:
Tabdle Strategic Goals of the Catchment

LONG-TERM KEY PERFORMANCE | SHORT TERM | KEY PERFORMANCE | TARGETS
STRATEGIC GOALS | INDICATORS (KPIs) STRATEGIC GOALS | INDICATORS (KPIs) (EXPECTED
(2030) (2025) OUTCOMES)
1. Improved Water 1 Percentage increase in| 1.Conduct a 1 Completion of the Improved Water
Resources and Flood yearround water Comprehensive comprehensive quality and quantity
Risk Managemert: availability for domestic, Assessment of the assessment report

Ensure the sustainable agricultural and Catchment o within the defined

management of water industrial use. Resources, Ecosysten timeframe

resources, including the | § Reduction in the Services, and 1 Number of natural

protection of water frequency and severity | Livelihoods resources, ecosystem

sources, efficient use of of flood events. services, and
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water, and mitigation of
flood and drought risks.

M Number of water

sources protected and
rehabilitated (e.g.,
springs, boreholes,
rivers.

Reduction in drought
related water shortages
Percentage of water
users adopting efficient
water use practices (e.g
rainwater harvesting,
drip irrigation)

livelihood indicators
assessed
Percentage of
stakeholders consulte
during the assessmen
process

Number of maps and
datasets produced
Identification of key
challenges and
opportunities
documented in the
assessment report

2. Preserve and restore
critical Ecosystem and
Services Protect and
restore ecosystems,
including forests,
wetlands, and wildlife
habitats, to maintain
biodiversity, support
ecosystem services, and
promote ecological
resilience.

Improvement in
biodiversity indicators
(e.g., number of specie
observed)

Area of critical
ecosystems (forests,
wetlands, wildlife
habitats) protected and
restored.

Increase in ecgystem
services (e.g., water
regulation, soll fertility,
carbon sequestration).
Reduction in
deforestation and land
degradation rates
Number of community
led conservation initiate

2. Establish a Multi-
Stakeholder Platform
for Coordinated
Management of the
Catchment

Increase in number of
stakeholders
represented in the
multi-stakeholder
platform.

Frequency of platform
meetings (e.g.,
quarterly or
biannually).

Increase in the
percentage of platforn
members actively
participating in
meetings and
activities.
Development of a
terms of reference
(TOR) or governance

Increase in fores

cover
biodiversity

and
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framework for the
platform.

3. Promote Sustainable
Agriculture and
Livestock Practices
Promote sustainable
agriculture and livestock
practices, including
conservation agriculture,
agroforestry, and
integrated water
management, to reduce
environmental
degradation and improve
livelihoods.

Percentag@ecrease
in farmers adopting
sustainable
agricultural
practices.

Reduction in soil
erosion and land
degradation rates
Increase in
agricultural
productivity

Number of
integrated water
management systen
implemented
Percentage reductio
in the use of harmful
agrochemicals

3. Develop and
Implement a Water
Resources Managemen
Plan

Completion and
approval of the water
resources manageme
plan within the defineq
timeframe

Number of water
resource managemen
interventions
implemented
Increase in the
percentage of water
users adopting
efficient water use
practices.

Reduction in water
related conflicts
Improvement in water
quality indicators

4. Enhance Climate
Resilience Implement
climateresilient
practices, including
climatesmart agriculture
disaster risk reduction,
and ecosysterbased
adaptation, to enhance
the catchment's resilienc
to climate change.

Percentagef
households and
farms adopting
climatesmart
agricultural
practices.
Reduction in crop
failure rates due to
climate variability.
Number of disaster
risk reduction

4. Launch a Sustainable
Agriculture and
Livestock Program

Increase in number of
farmers trained in
sustainable agriculture
and livestock practices
Area of land (in
hectares) under
sustainable agriculture
practices.

Increase in crop yield
pr livestock
productivity.

Reduced greenhous
gas emissions
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measures
implemented (e.g.,
early warning
systems, flood
barriers)

Increase in the use (
ecosystenbased
adaptation practices
(e.g., reforestation,
wetland restoration),
Percentage of
communities with
access to climate
resilient
infrastructure (e.g.,
flood-resistant
housing, drought
resistant water
systems).

9 Reduction in soil
erosion and land
degradation rates

5. Improved

Livelihoods and Well
Being of the various
stakeholders in the
catchment Enhance the
livelihoods of local
communities, including
women and youth,
through improved acces;
to education, healthcare,
and economic

opportunities.

Percentage increase
in household income
among local
communities.
Improvement in
access to education
and healthcare
services.
Percentage increase
in women and youth
engaged in income

generating activities,

5. Establish a Climate
Change Mitigation and
Adaptation Program

1 Number of climate
change mitigation and
adaptation measures
implemented

1 Increase in percentag:
of households
adopting climate
resilient practices

1 Reductionin
vulnerability to
climaterelated
disasters

Enhanced livelihood
and human welbeing

Page [/9



Mecon Geology & Engineering Services Ltd

1 Reduction in poverty
rates within the
catchment

1 Number of community
awareness campaigng
conducted on climate
change mitigation and
adaption

1 Improvement in
climate resilience
indicators (e.g.,
reduced crop failure
rates, increased watel
availability during
droughts)

6. Strengthen inclusive
governance and
Stakeholder
Partnerships: Strengthen
governance and
stakeholder engagement
including the
involvement of local
communities, civil
society organizations, ar
private sector entities, to
ensure inclusive decisior
making and coordinated
management of the
catchment.

71 Increase in number
of stakeholder
engagement
platforms establishe;
and functional

71 Increase in local
communities
actively participating
in decisioamaking
processes.

1 Percentage increase
in environmental
regulations and
policies enforced
effectively.

1 Reduction in land

use conflicts

Improved governanc
and stakeholde
engagement

Page BO



CHAPTER5: STRATEGIC CHALLENGES AND
PRIORITY INTERVENTIONS

5.1 Key Issues

Based on biophysical assessments and stakeholder engagement, theHadeim 6 ar e Cat c

faces several interconnected environmental and sm@oomic challenges:

1.

Water Resource Management Seasonal variability, floods, and inadequate
infrastructure undermine efficient water use and distribution. Groundwater recharge rates
are declining, and surface water availability is limited by siltation and upstream diversions.
With physical infrastrature, aging or poorly maintained dams and reservoirs reduces their
effectiveness, and unregulated water usage impacts reservoir capacities and downstream
flow. Communities in lowelying areas face significant risks from seasdi@bdding,

which damages infrastructure, displaces populations, and disrupts livelihoods.

Environmental Degradation: Deforestation, desertification, and the encroachment of
invasive species into wetland areas have degraded ecosystems critical for biodiversity and
livelihoods. Siltation in rivers is leading to flooding inciderEscroachment of invasive

species like Typha grass, which hinders water flow

Unsustainable Agriculture and Livestock Practices There is an overeliance on
irrigation for agriculture that is depleting water resources. The use of inorganic fertilizers
leads to soil degradation and groundwater pollution. Poor water use practices upstream

result in imbalances in water distributio

Climate Change Increasing temperatures, erratic rainfall, and more frequent droughts
threaten agricultural productivity and water security. The lack of adaptive measures
exacerbates vulnerabilities in the region. Increased temperatures, erratic rainfall, and high

evapdranspiration rates reduce water availability and impact agricultural productivity.

SocioEconomic Disparities and Unsustainable Livelihood PracticesHigh poverty
rates, weak governance, and limited access to infrastructure hinder sustainable

development. Over 70% of local government areas (LGASs) in the catchment are

Page B1



MECON SERVICES LTD (MSL)

Mecon Geology & Engineering Services Ltd
experiencing very rapid population growth with consequent high or very high poverty

levels.

6. Weak Governance More sustainable resource management is hindered by: weak
institutional frameworks and lack of coordinated water management; ineffective
enforcement of existing policies and lack of funding for infrastructure maintenance; and

limited stakeholder engagenteand the neglect of traditional governance structures.

5.2 Strategic Interventions

To achieve the outlined goals, the Haddjia ma 6 ar e Cat chment Managen
the following strategic interventions:
1. Improve Water Resource and Flood Risk Management
o Rehabilitate existing dams and reservoirs to improve water retention and release.
o Construct smalkcale water storage facilities and enhance rainwater harvesting
techniques.
o Establish water allocation plans that balance upstream and downstream needs.
o Construct embankments and improve drainage systems kiriskgareas.
o Develop early warning systems and conduct flood risk assessments regularly.
o Strengthen network of groundwater monitoring systems and hydromet stations

o Enhance public awareness and preparedness for flood events.

2. Preserve and Restore Critical Ecosystems and Services
o Restoration of 30% to 40% degraded land through afforestation
o Restore 25% and improve agricultural degraded land
o Restore and maintain wetlands to stabilize hydrological cycles and support
biodiversity.

o Enforce the protective boundaries of national parks and valuable reserves such as Nguru

3. Promote Sustainable Agricultural and Livestock Practices
o Increase agricultural productivity by 40% through climate smart agriculture,
capacity building and data gathering
Improve soil fertility management, and apply soil and water conservation to reduce
erosion

o Support smallholder farmers through training and access to improved technologies
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(0]

Encourage use of micfiorigation facilities

4. Enhance Climate Resilience

(0]

Support the adoption of drougtdsistant crop varieties and efficient irrigation
technologies.

Promote afforestation programs to combat desertification and stabilize soils.
Implement communitypased initiatives for floodplain management and watershed

protection.

5. Improve Livelihoods and Human Well-Being:

(0]

Provide training programs for sustainable farming, fishing, and aquaculture
practices.

Facilitate access to credit and market opportunities for smallholder farmers and
fisherfolk.

Develop communitybased tourism and edoendly economic activities.

Improve access to sustainable natural resources;dstvenergy, better sanitation

and hygiene practices

6. Strengthen Governance and Stakeholder Collaboration

(o]

Establish a regulatory framework for integrated water resource management atthe
catchment level.

Strengthen coordination among federal, state, and local agencies.

Ensure community representation in decismaking processes and management

committees.

These strategic interventions (in components) are as outlined in figures 5.1 to 5.9
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CATCHMENT CHALLENGES

-Flood Risk

-Environmental Degradation

-Climate change effects
-Gender inequality
-Drought

-Insecurity

-Loss of biodiversity

-Invasive species (Typha grass)

-Siltation (Dams and Rivers)

-Poor policy implementation and enforcement

-Lack of Pastoralism Infrastructure

STRATEGIC CATCHMENT
MANAGEMENT PLAN

CATCHMENT OPPORTUNITIES

- Water resources: surface and groundwa-
ter

- Mineral resources: Columbite, Tin etc.

- Agricultural Resources and Products:

Fertile soil.

- Biodiversity: Tourism, forestry.

-Lack of synergy among Stakeholders (Federal, State,

and LGAs)

-Rising population and demand

Fi gbhlt e Strategic

Catchment

Management Pl an
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