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EXECUT BWMEMARY

OVERVIEW

The fate of the Mara River Basind SMRB) inhabitants, and the ecosystems on which they rely,
will depend on the interplay of population pressure, economic development, urbanization, land
use changes (including deforestation and land degradation) and changes in water quantity and
guality. Each is linked to the others, which poses complex problems for managing land and
water resources. As populations grow or move to cities, their demand for water resources
changes. Climate variability and change will multiply these pressures on water resources.

The main objective of this assessment is to evaluate the vulnerability of the MRB to climate
variability and change and provide investment recommendations for donors, the government
and the private sector to address the changing nature of risk across the basin.

CLIMATE RISKS AND WATER AVAILABILITY

Weather and climatic conditions in the MRB are a product of both human-induced climate
change and natural cyclical climate patterns. The climate of the basin is changing; temperatures
have risen by 1°Ci 1.5°C and rainfall is becoming more erratic. This is projected to continue to
change, as outlined below.

Increasing temperatures and intensity and duration of heat waves. Compared with 1985i
2015, the average temperature of the MRB is expected to increase by 0.7°Ci 1.97°C by 2030
and 1.5°Ci 2.71°C by 2050, with the most warming during the months of the long rains (March
to May). The basin is also expected to see an increase in the duration of heat waves in Kenya
(+9 to 30 days) and in Tanzania (+7 to 22 days). Increases in temperature and in the duration of
heat waves can impact human populations, agriculture and livestock and ecosystems. A
complete list of potential climate risks is provided in the report, with some examples noted here:
9 Loss of crops or decreased yields caused by decreased soil moisture and infiltration
rates.
1 Increased poverty and food insecurity caused by loss of crops or decreased yields, loss
of livestock, or loss of other sources of food and income.
1 Declining wildlife populations due to heat stress and reduced water availability from

increased evaporation, leading to both a loss of biodiversity and decreased revenue
from tourism.

Continued increase in the frequency and intensity of rainfall and drought events. Extreme
rainfall and drought events have impacted the basind s e c on o my, ,andpedple.¢or me nt
example, the 1997¢98 EIl Nifio event led to widespread flooding throughout the East Africa

region and caused major changes in the course of the Mara River. These events can have long-
lasting impacts, such as:
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1 Increased poverty and food insecurity caused by loss of crops or decreased yields, loss
of livestock or loss of other sources of food and income.

1 Decreased water quality due to sedimentation from river bank erosion and deforestation,
or excessive water abstractions.

1 Water shortages caused by drought or poor planning and management of water
resources, particularly within populations that rely primarily on surface water.

Increased interseasonal rainfall variability. The length of time that soil temperature and soil
moisture conditions are suitable for cash and subsistence crops is changing, with delayed starts
and more frequent failure of the short rains, making for less-reliable growing seasons. This
increased unreliability can have major impacts; for example:
1 Increased poverty and food insecurity caused by loss of crops or decreased yields, loss
of livestock or loss of other sources of food and income.
1 Reduced access to drinking water due to drying up of small streams and seasonal water
decreases.
1 Changes in the suitability of certain crops, requiring either altered planting and
harvesting schedules or outright substitution for a more suitable crop.

WHAT MAKES THEBA S| NIRHABITANTS VULNERABLE ?

Sustained population growth and increasing urbanization. Population growth rates
throughout the basin have averaged 3¢4 percent annually for at least the past decade and
appear to be poised to continue at a similar rate. This rapid and often unplanned growth has led
to land conversion as well as increased urbanization, which in turn has increased the demand
for water, food, energy and infrastructure development.

Land use change. As a result of population growth and development, significant tracts of forest
and grassland have been converted for agriculture, livestock grazing, and human settlements.
The loss of forest has led to soil erosion and high sediment loads, impacting water availability
and quality in the Mara River, as well as groundwater infiltration. The expansion of grazing land
has similarly led to increased erosion and pollution.

High levels of poverty and food insecurity. High poverty rates! are continual and pervasive
throughout the basin, ranging from a high of 48.8 percent (Bomet) to a low of 22.6 percent
(Narok). Poverty rates have been trending downward, however, with rates being reduced from 6
percentage points (Mara region) to almost 20 percentage points (Nakuru) over the past decade.
Food insecurity remains a significant issue as well and is particularly pronounced between
January and April in Bomet and the Mara wetlands, when harvested subsistence crop stocks
are typically depleted.

Dependence on rainfall for agriculture. The vast majority of crops (as high as 98 percent in
some areas) in the MRB are rainfed, making farmers in the area completely dependent on
traditional rainy seasons and vulnerable to any changes in rainfall patterns.

1 poverty rates noted are from 2016 and defined as those living below the international poverty line (US$1.90 per day in 2011 PPP)
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Dependence on unimproved water sources for drinking water. Domestic water in the MRB
is largely drawn from unreliable, unprotected sources, with approximately 70 percent of the
population using unprotected springs, surface water and shallow wells as their primary source of
drinking water.

Insufficient water resource planning, management and enforcement. Efforts to manage
transboundary water resources between Kenya and Tanzania have been relatively
uncoordinated. Institutions that manage water resources and enforce laws and regulations often
have inadequate technical and financial capacity.

METHODS

This climate change vulnerability assessment for the MRB aims to shed light on the pressures
that face the MRB and to offer insights on priority vulnerabilities of the MRB as a whole. This
information provides the evidence base to support climate resilient investments across the
basin, many of which also reflect those highlighted by key stakeholders in the Nyangores sub-
catchment and the Mara Wetlands (see case studies in Annexes A and B).

Vulnerability is a function of exposure, sensitivity and adaptive capacity, where:

9 Exposure is a function of location and represents the direct and indirect risk posed by
weather- and climate-related hazards and other pressures such as population growth,
land use and land cover changes.

1 Sensitivity is the propensity to be adversely affected by weather and climate-related
hazards.

1 Adaptive capacity is a function of the tools and resources available for stakeholders to
respond to current stresses and prepare for future stresses.

The assessment addresses these components of vulnerability in part through a spatial analysis
of key factors driving these changes and in part through an institutional analysis that evaluates
the extent to which institutions are prepared to address the current and emerging risks. It aims
to answer several critical questions:

1 To what climate risks are basin users vulnerable? How will this vulnerability change
under a changing climate? (exposure)
What sectors/livelihoods of the basin are vulnerable and why? (sensitivity)
What resources are available to cope with and confront current and future risks?
(adaptive capacity)

)l
)l
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RECOMMENDATIONS TO ADDRESS THE RISKS AND IMPACTS OF
CLIMATE CHANGE IN THE MARA RIVER BASIN

Reducing and addressingt h e b as&s tonchrmsate change will require updating current

policies and programs and implementing new activities to explicitly consider and address

climate variability and change. Adaptation actions should focus on building the climate

resiiencezof t he basi no theirpvelihaodsaredicmgovesat \diinerability3 and

developing the capacity of stakeholders to address the risks noted in this report. Entry points

include: 1) strengthening governance and institutions, 2) improving the quality and use of

available information for decision-making and 3) piloting or scaling-up interventions to address

risks and reduce pressures, including engagement with the private sector to improve community

resiience. These are structured below to reflect the varl
risks and priorities as described in the report.

STRENGTHENING GOVERNANCE AND INSTITUTIONS
Upper basin
91 Develop costing concept note for stream restoration, including engineering designs and
the participatory process of community engagement in the work.
1 Revise sub-catchment management plan (SCMP) priorities to reflect experiences to date
on effective adaptation strategies for livelihood needs and climate risks.
T Strengthen WRUAsO® ab irésilientypradtiaes tiroughrawatepesse | i mat e
building campaigns and by adding revenue streams to undertake additional monitoring
and pilot projects.

Lower basin

1 Increase membership in water resources user associations (WRUAS) through
awareness-building campaigns, and by adding revenue streams to undertake additional
monitoring and pilot interventions.

1 Inthe water allocation plans (WAPSs) for Kenya and Tanzania, address improving water
management to counter reduced water flows to catchment areas.

IMPROVING INFORMATION
Upper basin

1  Work with the local meteorological office to define key variables affecting farmers and
develop a method for disseminating this information to members of the local WRUA and
Community Forest Association (CFA) by radio and/or SMS.

1 Work with the Famine Early Warning Systems Network (FEWS NET) to ensure that
beneficiaries are able to access this information easily in a format they can understand
and act on to make better decisions.

91 Develop case studies on alternative livelihood strategies highlighted by community
members, including improved production of milk goat, avocado, tree tomato, and
passion fruit.

2 Climate resiliencei USAI D defines resilience as fAthe ability of people, househ
economic, ecological) to mitigate, adapt to, and recover from shocks and stresses in a manner that reduces chronic vulnerability and
facilitates inclusive growtho (USAID 2012a).

3 Reducing vulnerability i implies actions that aim to reduce the shocks and stresses to climate risks, but these do not necessarily
build resilience to a changing risk profile.
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Lower
1

T

basin

Improve data availability for the Mara Wetlands and adjacent areas, including regular
biodiversity, social and demographic, and water level, quality and quantity surveys.
Develop training and awareness materials, and hold trainings and community meetings
to enhance communication and capacity among MRB stakeholders to support proper
conservation and management of the wetland as a transboundary resource.

Repair existing hydro-meteorological data stations, reinstitute regular data collection,
and increase number of data stations.

PILOTING INTERVENTIONS

Upper
1

Lower

basin

Invest in technical assistance to members of the CFA to safeguard investments and
improve the viability of the production of new crops such as avocado, tree tomato, and
passion fruit.

Develop case studies on alternative livelihood strategies highlighted by community
members, including improved production of milk goat, avocado, tree tomato, and
passion fruit.

Improve access to credit, insurance and markets so that beneficiaries have options and
safety nets in case of climate-related events.

Continue to promote oil and water conservation techniques, such as mulching and
planting cover crops to reduce sediment loads.

Continue to invest in stream restoration and sediment management based on a
prioritized list of those at risk from the revised Sub-Catchment Management Plan
(SCMP).

basin

Invest in veterinary and crop extension services to address the increased risk to crops
and livestock from diseases.

Pilot small-scale irrigation schemes that could safeguard crop and livestock productivity
during dry periods.

Introduce or scale up interventions to increase forest coverage and reduce deforestation
by providing inputs (e.g., seedlings/saplings, soil amendments), equipment, training and
extension services to enable on-farm agroforestry, and encourage use of improved
cookstoves and alternative fuels, such as biogas which is currently being used in the
Nyangores basin.
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NTRODUCTI| ON

The Mara River Basin (MRB) is home to more than 1.28 million people in Kenya and Tanzania
and supports a number of critically important wildlife areas. However, pressures such as
population growth and land use change threaten water resources, and the threat to water
resources in turn threatens development of key economic sectors such as agriculture, tourism
and biodiversity. These pressures are likely to be intensified by climate variability and change.

Key pressures in the basin include:

T

Sustained population growth and increasing urbanization: Population growth rates
throughout the basin have averaged 3¢4 percent annually for at least the past decade
and appear to be poised to continue at a similar rate. This rapid and often unplanned
growth has led to land conversion as well as increased urbanization, which in turn has
increased the demand for water, food, energy and infrastructure development.

Land use change: As a result of population growth and development, forest and
grassland have been converted for agriculture, livestock grazing and human settlements.
The loss of forest has altered micro-climates in the basin, and led to soil erosion and
high sediment loads, impacting the availability and quality of water in the Mara River, as
well as groundwater infiltration. The expansion of grazing land has similarly led to
increased erosion and pollution and has expanded into wildlife corridors, leading to
conflicts between people and wildlife.

Insufficient water resources planning, management, and enforcement: Efforts to manage
transboundary water resources have been relatively uncoordinated. Institutions that
manage water resources and enforce laws and regulations often have inadequate
technical and financial capacity.

Effects of climate change: The effects of climate change and variability are already being
felt in the area with an increase in the frequency of droughts and floods and changes to
crop calendars and suitability. Projections indicate that temperatures will continue to
increase, extreme events (e.g., droughts, floods, heat waves) will become more frequent
and intense, and seasonal rainfall patterns will shift.

Key risks in the basin include:

)l
1

Loss of crops and livestock from the increased frequency and intensity of floods and
droughts due to climate variability and land use change.

Increased poverty and food insecurity caused by loss of crops, livestock and other
sources of food and income.

Water shortages caused by drought or poor planning and management of water
resources, particularly for populations that rely primarily on surface water.

Decreased water quality due to sedimentation from river bank erosion and deforestation,
excessive water abstractions and increased use of agro-chemicals for pest and disease
control in crops and livestock.

Declining wildlife populations due to resource competition and encroachment into
habitats, leading to both a loss of biodiversity and decreased revenue from tourism.
Destruction of housing and other infrastructure caused by flooding, as well as more
minor damage caused by extreme precipitation and rising temperatures.
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OBJECTIVES OF THIS ASSESSMENT

The main objectives of this assessment are to evaluate the vulnerability of the MRB to climate
variability and change and provide investment recommendations for donors, the government
and the private sector to address risks. The report is structured as follows:

9 Section 1 offers an overview of the basin as well as a summary of the current context
and trends in the basin, and an outline of the institutional structure governing water
resources.
f Secton2pr ovides an assessment of the basinbds vulrr
change, including the methodological approach, an overview of historical climate trends,
updated climate projections, and a summary of the changing nature of risk across the
basin, both from climate and other pressures.
1 Section 3 offers recommendations to reduce risk.
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OVERVI EWHBMARA
RI VEBA S| N

The MRB is shared between Kenya and Tanzania and covers Bomet, Narok and Nakuru
counties in Kenya, and Tarime, Rorya, Serengeti and Butiama districts in Tanzania (Figure 1).
The MRB has a catchment area of approximately 13,750 km?, with an upper basin area of about
8,940 km? (65 percent) in Kenya and a lower basin area of about 4,810 km? (35 percent) in
Tanzania (WREM International 2008).

The source of the Mara River is the Enapuyiapui Swamp in the Mau forest complex, where two
permanent tributariesd the Amala and Nyangoresd flow through the Mau forest and converge
at the base of the Mau escarpment to form the Mara River. As the river flows through the
rangelands and the Maasai Mara and Serengeti parks, it is joined by the Engare Ngobit, Talek
and Sand rivers, and as it crosses the border with Tanzania, it is joined by the Tobora B,
Somoche and Tigithe tributaries before entering the Mara Wetlands and eventually draining into
Lake Victoria (Melesse et al. 2008).

Figure 1: The Mara River Basin
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