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Data and Technology as an Enabler for Efficient Water Resources Management
Cabinet Secretary for Water, Sanitation and Irrigation, Hon. Sicily Kariuki (Mrs) EGH.

The CS reflected on global, regional and local
challenges affecting water services provision
and water resources management and noted
that symposium was seeking to address these
challenges

through

the

technologies

highlighted in your symposium theme.
“Supporting

Water Service Provision and

Water Resources Management through
The CS thanked Kenya Water Institute and her

Utilization of GIS and Earth Observation

partners for bringing the water sector fraternity

Technologies”.

together to showcase and co-learn how GIS

Goal six (6) of the Sustainable development

and Earth Observation technologies and data

Goals seeks to ensure access to water and

can be applied to support policy decisions. The

Sanitation for all by 2030 and how well we

CS underscored the role of KEWI in the sector.

gained in the target will be reflected by data.

She noted that Water Sector Reforms seeks to

We sadly note that Kenya does not have most

align the sector to the Constitution through the

of this information on the global SDG tracker.

implementation of the Water Act 2016. A key

Kenya’s water supply coverage stood at 59%

aspect

the

whereas the sewerage coverage was at 17%.

development of capacity to enable the new

Access to sanitation was also not adequate as

and existing institutions to undertake their new

only 26% of our urban areas have access to

functions as outlined in the Water Act 2016 and

sanitation services. The country’s Non-Revenue

the Constitution of Kenya 2010.

NRW level stood at 43%.

Kenya Water Institute played a crucial role in

Clean water is a basic human need, and one

building on the knowledge of the water sector

that should be easily accessible to all. There is

as well as building capacity within institutions

sufficient fresh water on the planet to achieve

and individuals, which is essential to achieving

this. However, due to poor infrastructure,

water security and sustainable development in

investment and planning, every year millions of

Kenya. By embracing local and international

people most of them children die from diseases

partnerships and collaborations KEWI has made

associated

major strides in enhancing capacity building of

sanitation and hygiene. Agriculture cannot be

of

the

reform

process

is

the water, sanitation and irrigation sectors.
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with inadequate

water

supply,

separated from this statement as water is an

KEWI to establish a Geo-Information Centre and

enabler for sustainable agriculture.

to construct a Water Resource Centre will go a

Human water use has more than doubled over

long

the last decade, against limited available

development needs”. The ministry appreciates

freshwater resources. As a result, water scarcity

that KEWI has been able to use her Geo-

is prevalent in many regions of the world.

Information

Access to clean water is hindered by climate

information for projects under Water Sector Trust

variability

poor

Fund, Malindi Water and Sanitation Company

wastewater management, land degradation,

Limited and Central Rift Valley Water Services

growth in water demand and non-renewable

Board. Other water sector institutions need to

groundwater abstraction.

partner with KEWI in an effort to develop this

Freshwater
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rapid,

water

management

pollution,

is

therefore

an

way

in

addressing

Centre

to

her

develop

capacity

spatial

information for their institutions.

essential target for sustainability in Kenya. The

As a move towards supporting capacity

Ministry of Water, Irrigation and Sanitation plans

building for the water sector, the mandate of

to increase the area under irrigation to 700,000

KEWI shall be reviewed to make her a globally

hectares from the current 510,000 hectares by

completive in training water personnel and

end of 2022.To achieve this, and negate the

research in the water, irrigation and sanitation.

challenges highlighted, we must leverage

This will complement the sector undertaking in

technology. The ministry thus intends to invest on

major water, sanitation and irrigation project

technologies that support data acquisition,

developments to improve access to and

data utilization and data management to

sanitation. I urge water sector players to use this

support decision making in water services

occasion to learn new ways and technologies

provision and water resources management.

that will enhance management of water

KEWI focuses on building the capacity of the

resources. Access to clean and adequate

water sector in use of modern technologies like

water is a basic human right. we must double

GIS and Earth Observation in support of service

our efforts to ensure that by embracing

provision and resources management. “We

technology we will be able to meet our

hope that the support the ministry has given to

country’s water requirement.

Vihiga County Development Information System (CDIS)
H.E Dr. Wilber Ottichilo, Governor Vihiga County
Vihiga governor Dr. Wilber Ottichilo, a space
technologies and GIS expert, has been at the
forefront in spearheading the development
of spatial technologies in the county for
mapping
and
monitoring
of
resources. GIS uses
location-based
data collected via
satellites,
paper
maps, and directly
from
the
field
through
mobile
positioning devices
to
map
out
resources for analysis and decision-making.
Under Dr. Wilber Ottichilo’s leadership, the
county
has
established
a
County
Development
Information
“I want to have ICT as the
System (CDIS)
foundation and platform on which which is an
integrated
I should transact my development
platform that
agenda. It is the enabler for all
helps
to
interlink
our development agenda from
planning to implementation”
departmental data and information in Vihiga
County Government to help in effective
planning and decision making as well as
monitoring.
The County Government Act 2012, clauses
104 - 115 obligates every county to develop
a 5-years County Integrated Development
Plan (CIDP) to manage County Spatial
Planning City and Municipal planning.
CDIS Sub-systems for Vihiga County include: • Land Information Management System
(LIMS)
• County Water Management Information
System (CWMIS)
• Transport
Infrastructure
Information
System (TIIS)
• Health Services Information System (HSIS)
• Education Services Information System
(ESIS)
• Environment Monitoring System (EMS)
• Public
Amenities
Management
Information System (PAMIS)
• Businesses Information System (BIS)
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•

Spatial Planning Information System
(SPIS)Housing and Buildings Information
System (HaBIS)

Clauses 105 (f) Obligates Counties to
establish a GIS-based database system to be
used as a tool for decision making for the
development of the above plans. The Act
2012 requires the devolved units to embrace
spatial technologies in management of their
affairs but many are yet to correctly
implement this part of the law. The above
legal framework forms the basis on which
Vihiga County Development Information
System (CDIS) is anchored.
Some milestones supported by utilisation of
CIDS

The integrated system will help the county to
efficiently manage its resources such as
forests, water, farmlands, minerals, wildlife
and wetlands. According to Dr. Ottichilo, the
system supports the county to develop
spatial plans, land management information
and enhance various social amenities such

as schools, hospitals and dispensaries,
markets, recreational parks and police
stations.
Dr Ottichilo says use of technology is key to
driving development agenda as Vihiga
governor.

Maps developed through County Development Information System (CDIS)

Vihiga County River System
As part of good governance, Dr Ottichilo
says, he embraced GIS because the
technology allows for rational decision
making that is not biased or politically
motivated.
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Vihiga County Catchment Area
“you can explain why you are building a
health center in point A and not point B
because it is based on known criteria”

Use of GIS and EO in Monitoring of Water Resources and Water Cycle Variables
Mr. Joseph W. Irungu PS. Water

The symposium is to bring together different
stakeholders in the
Water Industry to
showcase and learn
how GIS and Earth
Observation
technologies
and
data can be applied
to support decisionmaking and
identify opportunities
yet to be exploited and
gaps in the uptake of
GIS

and

Earth

Observation
Technologies

enable investments planning. A hundred
percent (100%) mapping of infrastructure will
help the ministry and the sector institutions to
monitor the investments and thus reduce
dilapidation, misuse and poor management
and improve operation and maintenance.
The ministry would want the scientist to utilize
data captured by satellites orbiting the earth
in monitoring water resources and other
water cycle variables. There

“KEWI should strengthen her

are challenges in locating

partnerships with an aim of providing

unregistered dams, causes

research, training and consultancy
in

the

of surface and groundwater

needs for the sector.”

pollution,

water sector.Ministry of
water sanitation and irrigation is very keen on
data acquisition and analysis to enable
informed data driven policies and decisions
for the water sector. GIS is key in informing the
ministry on where water infrastructure is, in
what state it is in and the coverage extent in
order to gauge
investment
benefits

to

riparian

catchment encroachment,
which have negative effects on provision of
water for domestic and agricultural use.
The ministry allocates a lot of funds into
construction of dams and pans and this will
be of no benefit to our communities unless
we

circumvent

the

water

technology allows for rational decision making that is not

data and most importantly spatial data. This
is the data that will be used to evaluate the

Scientist

and

researchers are

biased or politically motivated.”

Future investment plans will be based on

resources
challenges.

“As part of good governance, embracing GIS

communities.

and

urged to utilize
satellite

data

to

support

resources

management

gaps in service coverage and therefore
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due to its benefits on large-scale coverage

training,

research

and regular availability.

KEWI is also allowed by the KEWI act to

KEWI has been well funded to establish a

partner

Geo-Information Center to support the water

institutions in delivering her mandate. The

sector in mapping of resources through

sector is urged to make use of Geo-

with

other

and
public

consultancy.
and

private

Information Center to support their mapping

ministry is also supporting the review of KEWI

needs. Ministry of Water Irrigation and

Act and the Strategic Plan to make her more

Sanitation

continuously

responsive to the current national policy

supporting KEWI in establishing infrastructure

directions and regulations among the Water

that

Act, The Constitution of Kenya 2010, The

have

enables

the

been

Institution

to

host

Symposiums. Notably the Water Resources
and Geo-Information Centre sections. The
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Vision 2030 and The Big Four Agenda.

Kenya Water Institute Strategies for the Coming Years
Brigadier (Rtd), Stephen Njung’e Kihu- Chair KEWI Governing Council

KEWI’s 2021-2026
Strategic Plan sets
out the Kenya
Water
Institute’s
road map for the
5-year
period
ending in June
2026.
The
development
of
the
Plan
is
informed by broad consultations with internal
and external stakeholders, the primary
objective being to secure concurrence on
relevance and prioritization of activities. It
forms a

mission and thus fulfill the mandate for which
it was formed.

Crucial guide in the journey to realize KEWI’s
vision “A Technical Centre of

irrigation sector”

Excellence in Training, Research, Innovation
and Consultancy in the Water, Sanitation
and Irrigation Sector.” The Plan is built around
Five Key Result Areas namely: Training and
human resources development; Research,
innovation and community outreach;
Resource mobilization and consultancy
services;
Institutional
capacity
and
Leadership and Integrity. These areas will
enable the Institute to realize its vision and
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The theme of the conference, 'supporting
water service provision and water resources
management through utilization of GIS and
earth observation technologies’ is in tandem
with the strategic plan. Experts who were
invited from across the field shared their
thoughts, knowledge and opinions on
promoting and adoption of technologies in
“KEWI’s vision is to be a technical center of
excellence in training, research, innovation
and consultancy in the water, sanitation and

the water sector, and they were uniquely
placed to debate and highlight the key
themes, trends and current practices in the
use of GIS to support the water sector.

Utilization of GIS and Earth Observation Technologies
Prof Patrick O. Hayombe
CEO/Director Kenya Water Institute

The

Director

annually in the coming years. GIS is globally

Water

celebrated today, and we at Kenya Water

Institute

Institute want to be part of the celebration.

Kenya

welcomed

all

This is your opportunity to demonstrate how

event

you use GIS in your daily work, and how this

and recognized

powerful technology plays a role in making

the presence of

our world a better place. In Kenya Water

the

Ministry,

Institute, we have a Water Engineering

Vihiga Governor, KEWI Governing Council

department with GIS and Remote Sensing

Board Members, and guests of honor,

units and we have a Geo-information centre

partners

to be utilized in recording, visualization,

to

and

all

the

participants

of

the

symposium.

analyzing and storing KEWI research data.

He introduced the theme “Supporting Water
Service

Provision

and

Water

Resources

Management through Utilization of GIS and
Earth

Observation

Technologies”.

The

symposium aimed at bringing together local
and international stakeholders in the Water
Industry to showcase their applications of
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”In conclusion, Geospatial Technology is a good
initiative for people to learn about the uses of GIS,
benefits of GIS and build and nurture the GIS
community.”
The center enables for revelation of deeper
insights

into

data,

such

as

patterns,

GIS and Earth Observation Technologies as

relationships, and situations hence allowing

decision-making tools, share ideas, identify

us to make informed decisions based on the

opportunities that are yet to be exploited

importance and priority. This center is also

and gaps in the uptake of GIS and Earth

used for training KEWI students as well as the

Observation

water

professionals in water sector. We have seen

sector. This Symposium offers opportunities for

our students embrace the use of the

networking

Sector

Geospatial tools in their studies and research,

Stakeholders aimed at fostering research

as you will see later today during some of

and development, leveraging digital tools,

their presentations. This has enhanced their

reinforcing capacity and enhancing data

search for knowledge and I hope your

accessibility. He stated that this is the first of

deliberations today will sharpen their skills

many such forums that will take place

and

Technologies
within

the

in

the

Water

knowledge

even

further

conduct
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research better and address the many

preservation of the environment, thereby

global problems facing us. It will also help

enhancing

them to leverage the GIS knowledge to

technologies will go a long way in supporting

address the Sustainable Development Goals.

a national spatial data infrastructure which

In Kenya’s quest to be a globally competitive

will be crucial in the National land policy as

and prosperous nation with a high quality of

outlined in the constitution of Kenya and in

life by 2030, applied technology will be a key

the draft national land policy. The mandate

component. The geospatial technologies

of our institute is to coordinate both training

can be applied to support a variety of

and

aspects that support the vision 2030 such as

Sincere gratitude to the Committee that has

tourism, agriculture, and the protection and

organized this event led by Mr. Eric Wamiti.

the

research

quality

through

of

the

life.

These

technology.

Water Utility Mapping Overview
Ismail Shaiye (CEO)- Water Sector Trust Fund

The

Water

Sector

(Joint Six Programme) with the funding and

Trust Fund (WSTF) is a

technical support from the Governments of

State

Corporation

Kenya, Sweden and Finland. The objective of

under the Ministry of

the mapping framework is to improve the

Water

and

quality-of-service delivery in water service

Sanitation

provision through visualized documentation

established

under

of investments and customers in addition to

the Water Act 2016

utilization of information technology resulting

with the mandate to provide conditional and

from innovations. Currently, water utilities are

unconditional grants to the Counties and to

utilizing cost effective software and platforms

assist in financing the development and

for data collection, data storage and data

management

presentation.

of

water

and

sanitation

services in the marginalized and underserved

Currently, water utilities are utilizing cost

areas

effective software and platforms for data

Water Utility mapping, a first of its kind, was
conducted under the Support to Equitable
Access to Quality Water, Basic Sanitation
and

Enhanced

Water

Resources

Management in Rural Kenya programme
• ONA - data collection platform, used by

collection,

data

storage

and

data

presentation.
• Open Data Kit (ODK) - A Free and OpenSource data collection application for
building powerful offline forms to collect
the data needed at any given location.
subscription options 0$ per month to 199$

thousands of organizations globally for

per

month

depending

on

usage

data collection and real-time monitoring.

requirements. (WaterFund has subscribed
for 99$ per month that allows 15
Active Private Forms and 5000
private forms submissions per
month)
• QGIS - A Free and OpenSource Geographic Information
System

that

enables

the

presentation of GIS data and
supplements the data analysis
that is mostly undertaken on
(https://ona.io/),
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there

are

various

Microsoft Excel

Rift Valley Lakeshore communities under siege
Prof. Simon M Onywere
•

and

settlement

dependence on the lakes.

observed to be increasing in size in the recent
•

Recommending actions to reduce the
risk associated with extreme lake surface

animal settlements.
Several

livelihoods

patterns of communities in relation to

Rift Valley lakes in Kenya have been
years affecting human and

Analyzing

researchers

water variations.

have

been trying to understand
the cause of this changes.
Prof.

Onywere,

Mang’erere,
Professor

an

Simon
associate

of Environmental

Planning and Management in Kenyatta
“Everything we have we get it from
planet earth and everything we do, we
do it on planet earth. We have to
maintain a sustainable and bearable
ecosystem in order to sustain life”

University IS

People migrating with boats after flooding
and displacement.

one of our
proficient
scientists
using GIS to
research on

the causes of these changes. In his study he

•

Using

spatial

temporal

maps

Prof.

Onywere was able to prove that in deed
Rift valley lakes have been swelling up
over the years.

aimed at:
• Assessing long-term climate variability
and likely impacts
• Assessing the hydrology of the Rift Valley
catchments
• Mapping

any

geological

incidences

within the rift valley lakes system that
could be impacting on the lake basin
• Determining

land

and

water

use

changes in the basins, implications on
lake water balance and associated risks
• Producing inundation maps for water
level return periods for the lakes showing
affected

infrastructure,

land

use,

manmade features, population etc. for
risk mitigation.
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Landsat image of Lake Turkana, Elmolo area
in 2010.

Landsat image of Lake Turkana, Elmolo area
in 2014.

Landsat images of Lake Turkana,Kalokol
area in 2014.
Landsat image of Lake Turkana,Elmolo area
in 2020.
From the images above, a land section at
Elomo that initially extended into the lake
was submerged by the year 2014. More
flooding has occurred in a span of six years
causing the lake to extend further inland by
the year 2020.

Landsat images of Lake Turkana,Kalokol

Professor Onywere attributed siltation which

area in 2020.

occurs due to land degradation as one of
the major causes for this water level rise in our

Kalokol area is just but another example of

lakes.

an area in Lake Turkana that has been water
by water over the years as it is clear from the
Landsat images above.
Key findings: on Socio economic Impacts of
rising water levels. Lake Turkana – Turkana
County

Landsat image of Lake Turakana,Kalokol
area in 2010.

•

Rising water levels affected 30,186 SMEs.

•

Boats 64 no. destroyed from Lake Turkana
wave action

•

Human lives lost due to crocodile attacks
19 cases

•

An

estimated

3,479,126

livestock under threat.
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heads

of

• Submerged Irrigations schemes; Koolioro

the lakes through flooding and siltation. At

(685 acres), Kaitese (670 acres)and

Sebit Centre 13 people were swept away

Nanyee (600 acres)

and 103 Households destroyed during a

• Under threat; Nadoto irrigation scheme
(300

acres),

down pour of 2019.

Lokipetot

(35

acres),

❖ He found that enhanced and persistent

Nakwamekwi

rain

fed

(35

acres),

rainfall over the catchments draining into

Napetet

fed

(10

rain

acres),

and

the lakes, increased discharge from

Kakwanyang (5 acres)

springs and groundwater input due to

• Risk of disruption of livelihoods of 12,392

saturated sub-surface and recharged

people dependent the schemes
• Management

Units

(BMUs)

groundwater.
50

no.

Long-term

lakes

sedimentation through rivers feeding the

destroyed by the floods.

lakes and reduced evapotranspiration
over the prolonged rainfall periods,
catchment

degradation

anthropogenic

due

activities

to

enhancing

sediment loading into the lakes are
among

other

causes

resulting

in

increased Water level rise of the lake. He
explained further that
❖

the setting of the lakes within confined
basins in the rift floor that does not allow
for open discharge of the lakes. The lakes
receive substantial input from their lakebeds and springs around the lake some
which are hot water springs. Climate
change impacts with residence of the
Indian Ocean Dipole in the Eastern Africa
cost much longer that is normal. Rise of
lake

water

approximate

Figure 1 Shows images of Cherengani hillls
forest.
Cherangani Hills forest degradation. The
impacts are felt at the hills (landslides, rock
falls, mudflows) and along the rivers and at
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levels
50

due
–

to

year

climatic
cycle

as

evidenced by historical records (1901,
1963, 1913). Increased paved surfaces
from urbanization and poor land use
practices that lead to poor infiltration of
precipitation increased runoff.

Overview of Earth Observation (EO) African Framework for Research, Innovation, Communities
and Applications. – EO Africa
Dr. Giuseppe Ottavianelli – ESA
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EO Africa has a heritage of TIGER Initiative
which focused on water resources for food
and agriculture. Tiger initiative was supported
more than 90 research projects in more than
150 African institutions.
EO Africa builds on a full African-European
R&D
Partnership
essential
for
innovation
and
user engagement.
This is alongside
strong
political
interest in AfricanEuropean
collaboration
in
Digital
Transformation and Space which mirrors on
European Communion (EC) Comprehensive
Strategy with Africa, African Space Policy &
Strategy and Africa Europe EO Forum, 10-11 of
June, Lisbon.

• Fostering Partnerships,
• Facilitating Research and Development,
• Leveraging Digital Tools,
• Reinforcing Capacity and
• Enhancing Data Availability.
Among the projects within EO-Africa are: EO AFRICA –Research and Development
Facility whose objective is to Facilitate AfricanEuropean R&D collaboration and exchange in
knowhow. This Kicked off on 3rd March 2021
and has duration of 3 years.
EO AFRICA –Continental Demonstrators
Rangeland monitoring whose Objective is to
monitor continental rangeland over Africa at
10 meters addressing African regional
livestock
management
under
climatic
pressure. Core users engaged: FAO, WFP,
International Livestock Research Institute (ILRI,
Kenya), GEOGLAM RAPP (Rangeland and
Pasture Productivity), WB, and JRC. Proposals
for the project are under evaluation and the

The objective of EO African is to develop an
African-European
Research
and
Development Partnership to facilitate the
sustainable uptake of Earth Observation and
related space technology in Africa. The
Framework focuses on Water & Food Security
with user driven and long-term vision
Specifically, EO – Africa looks at

project has duration of 2 years
EO AFRICA –National Incubator whose
objective is to facilitate the adoption of EO for
sustainable agricultural practices and drought
monitoring with national research and
development partners in selected African
countries. This is a 2 years project.

EO AFRICA –Explorers whose objective is to test
experimental techniques and new EO data
sources such as airborne P-band SAR, highresolution thermal ECOSTRESS observations
and innovative multi-mission’s data sets for
water resources management.
ESA has launched the Earth
Observation
AFRICA
(African
Framework for Research Innovation,
Communities and Applications in
Earth Observation) initiative, a threeyear activity coordinated by a
consortium of six partners. These are
the ITC Faculty of the University of
Twente (NL) the Lead partner, CS
Group (FR) and CS Romania (RO)
the ICT partner, Serco (IT) to support
capacity development in EO
technology, VITO (BE) to support
capacity development in food
security and TU Wien to support
capacity development in water scarcity
The
EO
Africa
facility
comes
after
ESA's TIGER Initiative which provided capacity
development through research in Africa in the
last 15 years.
The facility will build an African-European R&D
partnership to facilitate sustainable adoption
of EO and related space technologies in
Africa, in harmony with the “Agenda 2063 –
The Africa we want" of the African Union
Commission (AUC). The overall goal is to
support an African-European collaboration to
enable an active research community.
The main activities of the EO Africa facility will
be: To provide a cloud-based Innovation Lab; an
interactive EO data analysis environment to
support scientists in accessing and utilising EO
data to develop innovative EO applications
and
To
establish
a digital Space
Academy for capacity development: F2F
courses, online training, webinars and
a MOOC.
The selected tasks and aspects of the facility
will include: Focus on Food & Water Scarcity, Climate
Change.
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Facilitate an African – European exchange in
research and knowhow.
Develop new algorithms and applications
adapted to African solutions involving cloud
computing, crowd sourcing.
Develop an active developer community to

create open-source tools for sustainable
uptake in Africa.
Enable and assist African technical centers to
exploit fully existing EO technologies and data.
Setup of dedicated academic EO curriculum
in universities e.g., Pan-African Space
University.
Provide EN/ FR training kits for Training of
Trainers (ToT) and facilitate online training tools
– e.g., MOOC, e-learning.
“Earth Observation AFRICA Research and
Development Facility.
Dr. Brice Mora – ESA and Dr. Zoltan Verkerdy –
ITC “Ensuring continuity is not equal to
sustainability”

A crucial aspect of the EO AFRICA R&D Facility
is sustainability
Current lifetime of project: three years within
a minimum ten-year lifespan for EO Africa
Facility. The sustainability of the Facility will be
measured by how long the EO AFRICA
community is active after the closure of the
initiative.

A Review of the Water-Energy-Food Nexus Research in Africa
Dr.Joel O. Botai1,2,3,4,
Contributors:
Christina M.Botai1,Tafadzwanashe Mabhaudhi2, Katlego P.
Ncongwane1,5,
LuxonNhamo2,6,
Sylvester
Mpandeli6,
ShenelleLottering2, MuthoniMasinde4, Isaac Motochi7, Patrick
Hayombe8, AbiodunAdeola1,9,Michael G. Mengistu1,2, Henerica
To offer technical and
financial support for
and food security.
The nexus of water,
energy
and
food
(hereafter WEF nexus)
is
undoubtedly
complex, yet critical, for it mediates numerous
issues that humankind faces today. These
three resource systems are intimately
interlinked and essential to the livelihoods of
mankind, whereby actions in one sector are
likely to have reciprocal impacts on other
sectors, resulting in conflicts or competition. It
is widely recognised at the community level,
and the national, regional and even global
scale that WEF supplies are under strain and
will soon be stressed to their limits. In particular,
projections show that the demand for water,
energy, and food resources
is expected to rise significantly. This scenario is
compounded by pressures arising from
population
growth,
urbanization,
socioeconomic development, and variability
and change. In sub-Saharan Africa, for
example, the demand will be much more
substantial as countries face the difficult task
to sustainably meet the growing demand for
the increasingly scarce resources. Indeed, in
many countries, particularly in the developing
world, there is still demand and accessibility
disparities, implying that millions of people lack
such resources (e.g., water). In this regard, the
impacts of climate variability and change as
manifested in, e.g., the decreased rainfall
reliability and increased water demand by the
agriculture sector, are more pronounced in
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Tazvinga1,
Miriam
D.
1,10
Murambadoro ,Nosipho
N. Zwane1, and Eric K.
Wamiti8

30 research studies to address African
research challenges related to water

EO

both agriculture and energy production—two
industries that are key to several development
agendas. By the 2050s, the global energy
demand is estimated to double, and water
and food demand will increase by 50% with
the drive to meet the needs of the anticipated
9 billion inhabitants.
Notwithstanding the dispersed nature of the
water, energy and food (WEF) nexus
scholarship in the African continent, its
strategic importance to the African agenda
has gained widespread attention in research
and planning circles. In this regard, the
bibliometric science mapping and content
analysis of the WEF nexus scientific publication
trends, the conceptual, intellectual and social
structures,
as
well
as
the
inherent
paradigmatic shifts in the WEF nexus body of
knowledge in the African continent have
been undertaken, using the nexus body of
literature accessed from the Web of Science
and Scopus core collection databases. The
review results confirmed that, whilst the WEF
nexus scholarship has expanded since 2013,
there is also evidence of growth in the
conceptual, intellectual and social structures
of the WEF nexus in the African continent.
These
shifts have resulted in the emergence of hot
topics (subfields) including modeling and
optimization, climate variability and change,
environmental
ecosystem
services
sustainability, and sustainable development
and livelihoods.

Top five countries that have published scientific research work on water–energy–
transdisciplinary domains. In support of the
interpretation of the visual analytics of the
“Top five countries that have published
intellectual structure and changing patterns of
the WEF nexus research, the shifts in positivist,
scientific research work on water–
interpretive and pragmatic paradigmatic
energy–food nexus in Africa. The
perspectives (these are underpinned by the
ranking is based on the affiliation of the
ontology, epistemology, and methodology
and methods) are considered when
first/corresponding author’s country.”
explaining WEF nexus research shifts: (a) From
the unconnected silo paradigms that focus on
water, energy and food (security concerns) to
The review further determined that these
interconnected
(and
sometimes
structures have evolved along two main
interdependent or nested) linkages or systems
perspectives
of
WEF
nexus
research
incorporating
environmental,
socialdevelopment, i.e., the interdisciplinary and
economic
and
political drivers (also
viewed as subfields)
in a bid to holistically
support the
Sustainable
Development.
Temporal evolution
of WEF nexus themes
in
the
African
continent
Goals (SDGs) across
the
African
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continent; and (b) in the evaluation of the WEF
nexus scholarship based on novel analytical
approaches. We contend that whilst the
theories of science change underpin this
apparent expansion; the macro-economic
theory will find use in explaining how the WEF
nexus research agenda is negotiated and the
Integrative Environmental Governance (IEG) is
the duly suited governance theory to bridge
the inherent disconnect between WEF nexus
output and governance processes uncovered
in the literature. Overall, operational
1 South

challenges and opportunities of the WEF nexus
abound, transitioning the WEF nexus research
to practice in Africa, motivating the need to
take advantage of the scholar–practitioner
research underpinnings, as contemplated in
the transdisciplinary research approach,
which is characterized by the dual quest for
new knowledge and considerations of use.
Yet, there is need for more coordinated and
collaborative research to achieve impact and
transition from WEF nexus thinking to WEF nexus
practice.

African Weather Service; 2 University of KwaZulu-Natal, South Africa; 3University of Pretoria, South Africa 4 Central
University of Technology, South Africa; 5 University of KwaZulu-Natal, Durban, South Africa 6Water Research
Commission, South Africa; 7 Maasai Mara University, Narok, Kenya; 8Kenya Water Institute, Kenya; 9SUniversity of
Pretoria, South Africa; 10University of the Witwatersrand, Johannesburg, South Africa
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INNOVATIONS AND TECHNOLOGIES IN GIS & EO
Flood Assessment in Lower Nzoia River Through Hydrologic Modeling, Remote Sensing and
GIS Techniques
ROSE WASWA-RCMD

Nzoia River originates from Cherangani Hills
that has an average elevation of 2300 m
above sea level (asl) the river drains into Lake
Victoria. It stretches over a length of 334 km.
Nzoia River has a mean annual discharge of
1777 x 106 m3/year. The region in Nzoia that is
flood prone stretches about 20 km from L.
Victoria.

Map displaying Land use and land coverage
in Nzoia
The purpose of this paper was to:
• Develop Land Use Land Cover Map of the
project area
• Model Flood extents at 10-, 30-, 50- and
100-year Return periods
Tabulation of Flood Return Period.

Methodology
• Land Use Land Cover mapping using
Sentinel Image acquisition, processing,
object-based
image
analysis
and
validation
• Mapping flood inundation areas for
identified years of flood events
• Extracting socio-economic infrastructure
by digitizing
• Computation and graphs of the discharge
condition of the water
• WRMA provided rating curves used in
modelling of the runoff while flood
mapping tool used the manning’s
equation for open channel.
• Flood Frequency Analysis and Peak flow
Estimation and Discharge
• Computation at different return periods
• Land Use Land Cover map developed
Findings
• Identification of the infrastructure at risk
within the project area
• None of infrastructure affected at different
depths within different return periods
modelled
• The designing of dykes requires survey of
the different cross-sections for in-dykes
water levels

“flooding of rivers has been one of the
major issues that we need to review
together to reduce damages due to
flooding”
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.
3.4M depth flood map at 10years return period
4.2M depth flood map at 30years return period

“The diagrams indicate the various flood
extend in different years. The estimates of the
various assets affected by flooding can be
used to further assess and avoid damages for
the various flood events upon construction of
2.5M flood extent and depth flood map at
100years return period
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dykes.”

Application of GIS in Management Of Non- Revenue Water (NRW)
John Makaria Ogoti -Kakamega County Water Sanitation Company
GIS section is under the technical
department that is tasked with the complex
mapping of water and wastewater assets
(network assets, network data and billing
data), Assist in planning for water and
wastewater utilities and management of
non-revenue water in the company.

Map Showing the coverage area of
401.14km²
How GIS is used to support NRW reduction

accounts to relevant personnel and
mapping of new connections to prevent
double allocations of consumer meters on
the same plot.
Delineating water coverage areas to
create main or sub zones in an area and to
establish the actual water coverage area
within that area.

Map Showing
Infrastructure

Mapped

Water Supply

Planning and analysis: - By mapping of
leakages and bursts which enables
improvement of infrastructure networks,
estimate the cost of improvement projects
and allows you to rate the condition or
status of the water network if it needs
Augmentation or preventive maintenance
Operational awareness: - By sharing of
base maps on information and reports on
water network system (valves, pipelines,
fittings, bulk meters and consumer meters
e.tc.) field locations to enable allocation of
resources efficiently and update the status
of work activities in real time.
Mapping and data collection in the field to
view detailed information, locate assets
and update status on new improvements
or extensions in the system.
Asset management: - Store, manage and
maintain accurate spatial data about
water network and appurtenances (bulk
meters, valves, fittings and consumer
meters)
Recovery of old debts, field identification
for unknown (NF/route “0”) and inactive
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Map showing Kakamega County Water
Company Limited- Sub zones.

Water Utility Mapping Overview
Eng. James Murage (TA) & Ibrahim Mungai – ICT Officer (GIS)
Water Sector Trust Fund
The Water Sector Trust Fund (WSTF) is a State
Corporation under the Ministry of Water and
Sanitation established under the Water Act 2016 with
the mandate to provide conditional and
unconditional grants to the Counties and to assist in
financing the development and management of
water and sanitation services in the marginalized
and underserved areas.
The Joint 6 Program (J6P) is a KES 2 billion program
co-funded by the Governments of Kenya, Finland
and Sweden. The program runs investments in six
counties, namely Kwale, Laikipia, Migori, Nandi,
Narok and Tharaka Nithi, through WSPs and WUAs.
The J6P aims to achieve its purpose through five
outcomes, namely:
Outcome1: County capacity enhanced; County
capacitated
in
fulfilling
their
constitutional

The program Workflow
WATER UTILITY MAPPING
Water Utility Mapping is an exercise to capture
georeferenced data on:
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responsibilities in establishment of an enabling
environment for the provision and monitoring of
Water Resources Management (WRM), Water and
Sanitation services.
Outcome 2: Water resources management conflicts
reduced; WRM initiatives protecting water resources
and ensuring equity in water access thereby
reducing water related conflicts and environmental
degradation.
Outcome 3: Increased water service access; Water
supply projects ensure improved equitable access to
water services.
Outcome 4: Increased sanitation service access;
Sanitation investments ensure improved equitable
access to sanitation.
Outcome 5: WSTF capacity enhanced; The WSTF
able
to
undertake
its
mandate
through
strengthened institutional capacity.
Outcome1: County capacity enhanced
Under the Outcome 1 of enhancing county
capacity, the first phase of Water Utility Mapping
was conducted during 2017-2018 with the objective
of supporting the implementing partners on
mapping of their infrastructure and customer base.
The mapping included 27 water projects, funded
during Batch 1 of J6P. During the Water Utility
Mapping, infrastructure such as intakes, storage
tanks, pipelines, communal water points and
treatment works, as well as customers, are mapped.
• Infrastructure
• Consumers / Household connections
• Water Utility creditworthiness
It is an approach for Counties and Water Utilities to
assess their service levels, performance and
infrastructure coverage.

Water utility Map results displaying pipeline and
infrastructure distribution in Lelmokwo.

Map showing the Household Service Level in
Lelmokwo.
Water Utilities mapping improves the sharing of
information on water services to the public,
stakeholders and beneficiaries by presenting the
data publicly.
Water Utility Mapping aims at creating maps on
water infrastructure, collecting household data on
all
connected
consumers,
assessing
the

.
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performance of utilities, monitoring and track the
impact of funded projects, building the capacity of
Counties and water utilities in managing their water
supply schemes and customer base. Strengthening
customer engagement and building capacity for
continuous self-mapping in water utilities

Application of GIS Technology in Non-Revenue Water Reduction
A Case Study of KEWASCO
Kipronoh Kikwai

What is Non-Revenue Water?
Unbilled authorized consumption that is
water used by the utility for operational
purposes.

isolation and interconnectivity, cost of
setting up DMA and slopes elevation.

WHY FIGHT NRW?
In a perfect world where pipes, do not leak
the total volume of water that is pumped
and produced to the house holds should
be equal to the volume of water that
reaches, and is accurately billed to its
consumers, however this is never the case.
Non-Revenue has therefore resulted to less
revenue in the country and higher cost to
consumers. Fighting this problem will not
only but also increase more stabilized water
pressure, increase food security and
protect the ecosystem from climate.
HOW TO FIGHT NRW USING GIS

DMA’S enables as to Identify precise
locational determination of master meter
installation,Computation of NRW and
applying the necessary measures.

Increasing population and urbanization in
the past few decades as led to exponential
increase in the use of water. The increase
for the demand calls for water networks to
be highly efficient as well has highly
measurable. DMA’s and Job card can help
in reducing NRW.
1.Create District Metering Areas(DMA’s)
DMA’s are small clusters of water users with
provision to individually monitor the water
supplied and consumed each DMA can be
isolated from others in two manners either
with use of isolation valves at its boundaries or
by cutting off the pipes connecting that
DMA to other DMA’s. Multiple factors are
considered when creating DMAs in an
existing network: -number of users or
connections, topography of the area ,
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sample of DMAS

“IMAGE THE NUMBER OF TIMES YOU PAID
BILLS OF WATER YOU DID NOT CONSUME
BACAUSE OF NRW”

2.CREATE A JOBCARD

This is for| better operational decisions,
create ability to plan for replacement of
assets, gives the ability to make a rational
decision when a dispute arises as to
whether the consumption charges billed to
a customer are correct, It gives track of
time on the daily duties done in the field.

Satellite Meteorology and Global Climate
An Analysis of the Resilience of the Voltherbeek to Flooding During Extreme Rain Events
Simon Ndeweni-Kenya Water Institute
The research focused on the Voltherbeek
catchment area, Netherlands. The area covers 11.4
Km2, a temperate climate with an annual rainfall of
approximately 740 mm per year. The catchment
area is located between Denekamp and Rossum.
Dutch Water management policy is focused on
retaining water upstream to dampen flood peaks
downstream which results in elevated water levels
upstream. The frequency and intensity of rainfall
events are expected to increase resulting in more
frequent inundation and flood damage due to
climate change. In this research, the Voltherbeek’s
resilience to flooding during extreme rainfall is
assessed
The researchers used In-situ rainfall data collected
for the period 8th July 2016 to 16th November 2017,
In-situ soil moisture data collected for the period 1st
January 2016 to 31st December 2017 and Water
level measurements stored every 5 minutes for the
period 8th July 2016 to 28th November 2017. A LISEM
application of Voltherbeek is used to understand the
flow and flood dynamics.
Research methodology

The study shows that the farms on the northeast
region of the catchment are prone to flooding
during each of the extreme rain events both for dry,
wet and saturated soil conditions. It is therefore
recommended that flood mitigation measures are
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undertaken in the Voltherbeek to safeguard the
farms against flooding during extreme rain events.
LISEM has been used extensively in Kampala,
Uganda and Kigali, Rwanda to simulate flood
scenarios and is hence adaptable in East Africa,
more specifically in Kenya for flood forecasting and
disaster preparedness
Different inundation depths were observed at
different locations on the basin. At Beledweyne
town, inundation depths of between 1.5m to 3.0m
were observed. Towns between Beledweyne town
and Xuddur Boor had inundation depths of between
1.5m to 3.0m, while those towns between Hilo
Bacaad and Baac Yar2 experienced inundation of
between 0.5m to 1.5m.
The result showed that 30% of the area was
inundated by GFT, 33% by MODIS and 37% both
MODIS and GFT showed inundation.

Map Showing Spatial Data Sets.

Unprecedented Rise in Water Levels in Kenyan Lakes.
Ann Gichuhi, Dr. Achieng Kevin O-Taita Taveta University
Director, DeKUT Water Resources Conservation Center, Dedan Kimathi University of Technology.
Rise in water levels of lakes in Kenya is causing
increased flooding in the lakes’ shores. In the recent
past, there has been loss of lives and property, as
well as displacement of communities and wildlife
due to flooding of the lake's shores.
The study focuses on Lakes Turkana, Baringo and
Victoria. Bathymetry and Altimetry data of these
lakes is obtained from: The Database for
Hydrological Time series of Inland Waters’ (DAHITI)satellite data from 1984 to near present. United
States Geological Survey (USGS) - Earth Explorer
engine. NASA’s Earth Observatory engine

The images above were show that the water levels
in Lake Turkana have risen by 700𝐾𝑚2 from 2015 to
2021

The researchers observed increase in the size of
Lake Baringo, Lake Turkana and Lake Victoria.
An analysis of satellite images of Kenyan Lakes to
observe the rise in water level.

Satellite image of Lake Victoria

Satellite image of lake Baringo

The comparison of satellite images of Lake Baringo
from 2015 and 2021 shows that the area covered
by the lake has increased 29 𝐾𝑀2 .
Satellite images of lake Turkana in 2015 vs 2021
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The image above shows the difference in water
level in the Lake Victoria between the years 2013 to
2021. The lake has extended by 700𝐾𝑚2 .

Aerial Seeding for Restoration of Degraded Forestlands and Landscapes in Kenya
Stephen M. Kiama, Jane W. Njuguna, James O. Maua, Magrate M. Kaigongi, Stanley Nadir, John N. Kigomo, Charles
Koech and Michael M. Muganda.

This research focuses
on Forest and land
degradation being
a
threat
to
ecological integrity,
food
security,
biodiversity and a
contributor
to
climate
change.
Kenya’s forest cover
is
approximately
7.4% of the total land area, which is below the
recommended global minimum of 10%. The
researchers thereby propose aerial seeding to help
restore degraded forest using GIS and Earth
Observation methods. The research was conducted
in Maasai Mau Forest (MMF) in Kenya. The Maasai
Mau Forest forms the southern part of the Mau
Forests Complex, Kenya’s largest closed-canopy
forest area and a critical water catchment under

the Kenya Water Towers Agency Order of 20th April
2012. GIS and remote sensing tools and data were
used in the mapping exercise. The Forest Area
Reclamation Phase 2 in Maasai Mau Forest was
delineated for piloting aerial seeding. Ineligible
patches eliminated using Sentinel 2 images.15
species of seedlings were procured from Kenya
forestry seed center. While airborne, the aircraft
automatically recorded SATLOCK data as evidence
of the seeded area.
Application of aerial seeding technology in
restoration of degraded forestlands is significantly
cheaper compared to manual planting of seedlings.
Using actual figures, aerial seeding technology
costed about USD 30/ha per hectare in comparison
to conventional seedlings planting which costed
USD 800 per hectare (assuming 1600 seedlings/ha x
USD 0.50 per seedling). The technology is also faster
and effective in rehabilitating inaccessible and
difficult terrain and fire ravaged areas.

Mapped Maasai Mau forest.

Area of Maasai Mau where aerial seeding took
place (green legend) and flight paths (red)
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APPLICATION OF GIS &EO TOOLS IN SUPPORTING WATER RESOURCES ASSESSMENT
Showcasing the Effectiveness of Earth Observation Technologies & GIS Applications in
Groundwater Investigations
Dan Odero-Georama Engineering Services Ltd
The practice at Georama Engineering Services Ltd
integrates EO data such as Shuttle Radar
Topography Mission (SRTM), Digital Elevation Models
and GIS data in its groundwater resource surveys.
Conducting fracture trace and landform analysis on
SRTM imagery enables identification of target
borehole locations to an accuracy of within 0-10m.
Once the point is geo-referenced, it is identified in
the field and a short geophysical profile covering 1015m on either side of the point is conducted, which
reduces the profile length to 30m or less. A profile
without EO study is typically more than 100 metres
long and is only terminated when a chance
anomaly is located or when abandoned. Another
important element of the fracture trace analysis is
that it ensures that the layout and orientation of field
survey is done correctly. With a wrong orientation, a
profile can be conducted for several hundred
metres parallel to the target hence a futile process
Identification of the target feature by geophysical
profiling adds a second layer of confidence on the
viability of the site under investigation. The study can
stop here if 2D tomography is used for the profiling
(resistivity, SP, IP, MT), or a third layer of confidence
can be added by conducting 1D sounding
(resistivity, TEM, IP, SP) on the site.
Using this method, the time for profiling is cut by 67%
to 75%, overall field time by at least 50% and
borehole yields obtained are above local aquifer
average obtained through geophysical equipment

Area Of Study

Airborne location of client preferences & consultant
selections
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and field observation alone. The advantage is
magnified when surveying for water in large areas
like parks or ranches or planned estate
developments.
THABAGUNJI BOREHOLE IN TSAVO EAST NATIONAL
PARK
Step 1: Review area of interest land sat\Copernicus
Step 2: Fracture Trace Analysis
Step 3: Airborne Reconnaissance survey
Step 4: Selection of suitable site
Step 5: Field Geophysical Survey then drilling result
AFRICA LOGISTICS PARK-WEST WATER SUPPLY –
RIRONI
Step 1: Fracture Trace Analysis
Step 2: Overlay of Site Plan on Fractures
Step 3: Locate Suitable Borehole Sites
Step 4: Conduct Confirmatory Geophysics then
drilling result
Use of EO & GIS approaches:
• Significantly reduces the time taken to locate
groundwater sources, by as much as 50% or
higher when working in expansive spaces.
• Ensures correct orientation of traverses/ profiles
necessary for lineament identification in the field.
• Increases the probability of high discharge
boreholes.
• Ensures well-planned on-site water supply
systems in large estate developments.
• Enables location of wildlife water sources within
their habitat with minimum disruption to their
migratory routes

Site plan with overlaid on DEM with traced
lineaments
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Flash flooding and Monitoring Using Open Source Earth Observation Data with Regionalized
EF5 Hydrological Model for East Africa
Calvince Wara
Eastern Africa is one of the most vulnerable regions
to extreme weather events such as flood and
drought. Flash Flood is one of the most common
weather-related disasters in the region. It impacts on
the lives and livelihood of many communities hence
reversing their economic and social gains. Frequent
rainfall-triggered landslides often associated with
flash flood causes additional loss of life and property.
Forecasting, monitoring and management response
to flood disasters in the face of climate change and
variability has been challenging due to the small
space-time scale of occurrence and low
technological uptake. To reduce the risk of human
and economic losses due to flash flood in the region,
the University of Oklahoma (UO) and the Regional
Center for Mapping of Resources for Development
(RCMRD) collaborated under the SERVIR Eastern and
Southern Africa (SERVIR E&A) project, supported by
NASA Science Coordination Office, to develop and
test a robust regional flash flood forecasting and
monitoring system using Ensemble Framework For
Flash Flood Forecasting (EF5) model, for Eastern
Africa. The model is driven by freely available Earth
Observation data such as Multi-Radar Multi-Sensor
(MRMS) rainfall forecasts and open sources
hydrological model providing near -real-time and
forecast runoff-streamflow and soil moisture
saturation. The model is calibrated with global flood
information from Dartmouth Flood Observatory and
regionalized observed streamflow data and
validated with local flood events reported from
humanitarian agencies such as Red Cross Society
and media reports. The framework has a user-friendly
and robust system is generally capable of providing
reliable flash flood forecasts events in terms of their
location, magnitude and time of occurrence with
adequate lead time to necessitate early warning
and disaster response plan. The model and the
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Rainfall-Run-Off modelling

framework reliably simulated the occurrence of flash
flood that triggered massive landslide in West Pokot
County, Kenya on the 23 November 2019. Overlying
the model output with bio-physical information such
as roads, hospital and schools and community water
points important for early action and emergency
preparedness plan. Capacity building and
comments from the relevant institutions on the
model was undertaken in Kenya and Uganda. Other
ongoing improvement on the model framework
include linking the EF5 model output with forecast
communication framework based on Amazon
Simple Alert Notification System (ASANS) to
communicate the flood exceedance limit of the
flood level in a given locality and the elements at risk
to aid in disaster risk reductions.

Map of the study area.

Mapping Potential High Quantity of Fluoride in Syokimau.
Emily Nanjala

The constant increase in demand for water
necessitates comprehensive research on water
resources groundwater being the best alternative
thanks to the scares availability of surface water.
Syokimau region has gained a lot of popularity since
the construction of Syokimau railway station thereby
attracting drastic population growth.
The World Health Organization (WHO) has
recommended fluoride guideline value for drink
water of 1.5ppm.
Consuming water that exceeds the recommended
fluoride levels causes Dental fluorosis.

Figure 2Picture showing different levels of dental fluorosis.

High levels of dental fluorosis are seen among
children mostly between 1-16 yrs. old within the
region region.
This therefore prompted this research in a bid to
identify the cause of high fluoride levels and also
identify alternative regions that could be exploited
to provide water to area residents.According to the
researcher most People are familiar with dental
fluorosis and may tend to down play the disease
since apart from appearance there is no pain or
serious danger to human life that comes with the
disease. What most people do not understand
however, is that your teeth are a representation of
all bones. Over time this could graduate to disability

due

to

bone

fluorosis.

Image displaying physical disability as a result
fluorosis
This study aimed at:
• Reviewing the geology of the area with the aim
of establishing the relationship between fluoride
concentration and geological formations.
• Understanding the effects of depth of boreholes
on fluoride concentration in the area’s
groundwater.
• Outlining Syokimau spatial distribution of fluoride
ions in groundwater in relation to geologic
setting of the region of the area.
Borehole data was acquired from WARMA. This data
was the mapped on to a geological map of the
area using Qgis.

The geology of Mavoko constituency and spatial distribution of
the boreholes.

Aquifers found within the Kapiti phonolite basement
system which is represented by the brown color were
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found to have high fluoride levels with an average of
11.3ppm, while those on the Athi tuffs represented by
the blue color had the lowest and in certain
instances were as low as 0.1ppm which is below the
recommended value of 1.5ppm. Most borehole dug
on the Nairobi phonolites originates from the Kapiti
basements therefore having high fluoride levels.
From research the main source of fluoride ions in the
Kapiti phonolite basement aquifer is lake sediments
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intercalated within and below the Kapiti phonolites
according to (Sagggerson 1961).
Recommendation.
❖ Area residents are recommended to treat
water in order to reduce fluoride levels.
❖ Alternatively, water can be abstracted from
areas with Athi tuffs as they are most likely to
have safe drinking water.

Study of Reservoir Sedimentation Using GIS and Remote Sensing: A Case Study of Kalundu
Dam, Kitui County, Kenya
Margaret Kasuki, Kenya Water Institute

This
research
project
focuses
on
sedimentation problem in Kalundu dam, Kitui
County using GIS and Earth Observation
methods. The siltation in many dams
constructed in arid and semi-arid lands in
Kenya poses severe challenges on:
Water management
Flood control
Production of energy
Kalundu dam was constructed in the 1950’s
with a capacity of 300,000m3. The dam silted
up in 1970s it was later rehabilitated in 2013
and its capacity increased to 500,000 m3.
Currently it is silting up at a faster rate and
there is need to determine the causes.
Data Collection methods used:Digital
Elevation
Model
(DEM)
https://lta.cr.usgs.gov
Land
use/cover
datawww.http://earth.explorer.usgs.gov
obtained from Landsat 8 pperiod 1999-2019
LULC determined by image classification
tools using landsat images obtained from
USGS website
Data
Analysis
The Water Observation and Information
Methods
System (WOIS) is designed around QGIS.It
Kalundu
river
was used as an open-source software tool for
sub-basin area is
monitoring, assessing and inventorying water
approximately
resources in a cost-effective manner using
24 km2 (Small
Earth Observation (EO) data
catchment).
The following methods were used to establish
the main sources of sediments:
Equation for the mean soil loss in the basin (A)
𝑨𝑴𝑼𝑺𝑳𝑬 = 𝟏𝟏. 𝟖(𝑸 × 𝒒𝒑 )𝟎.𝟓𝟔 × 𝑲 × 𝑳𝑺 × 𝑪 × 𝑷
Computation of the six MUSLE factors- ArcGIS
software
Q-Volume of the flood, Qp -Peak discharge
of the flood
K - Erodibility of the soil factor, S -index slope
factor,

L -slope length factor, C -vegetation cover
factor,P - Cultural practices factor

Kalundu dam sub-basin showing the
Dendritic Drainage Pattern and Sampling
points1 and 2 (Source: Margaret Kasuki, 2019)

Land degradation index map done using
WOIS

Location of Kalundu dam in Kitui County,
Kenya (Margaret Kasuki, 2019)

Distribution of different types of soils in
Kalundu river sub-basin (Source: Margaret
Kasuki, 2019
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CAPACITY DEVELOPMENT IN GIS & EO
Approaches for Capacity Building in GIS and Remote Sensing Technologies in Kenya
Auka Vincent Ondieki – EKERUBO GIETAI T.T.I

GIS and remote sensing can be used in many
disciplines including hydrology, oceanology among
others. These technologies use maps and other
geographical outputs hence giving timely and
accurate information
What is water resource management? Water
resource management is directed at optimizing
the use
of
water and
in
minimizing
the environmental impact of water use on the
natural environment
Organizations involved in capacity building in GIS
Africa are UN Economic Commission for Africa (ECA)
institutions and networks including;
 Regional Center for Mapping Resources for
Development (RCMRD)
 The Regional Center for Training in
Aerospace Surveys (RECTAS)
 The African Centre for Meteorological
Applications and Development (ACMAD)
How GIS and EO can be applied in water resource
management
Water resource management requires a number of
time consuming steps, including collection,
compilation, storage, retrieval and manipulation of
spatial data.
GIS can be used to make things easy in every step
in the following ways;
Field data gathering e.g. to obtain ground control.
Acquiring locations and attributes e.g. manholes
and valves documentation, management, storage
and visualization of spatial data.
Surface water hydrologic and groundwater
modeling

REGIONAL CENTRE FOR MAPPING
RESOURCE DEVELOPMENT (RCMRD)

Established in Nairobi – Kenya in 1975 under the

umbrella of the United Nations Economic
Commission for Africa (UNECA).Currently has 20
Contracting Member States in the Eastern and
Southern Africa including Kenya.Geo-information
technologies promoted by the Centre are
Geographic Information System (GIS), Satellite
Remote Sensing, Global Positioning System (GPS)
and Information Technology (IT).
Projects done by RCMRD using GIS:
i.
Lake Victoria Water Quality and Ecosystem
Management.
ii.
Coupled Routing and Excess Storage
iii.
Drought and early warning systems
iv.
Sondu River Catchment 3D Image Mapping
Project
v.
Flood Mapping tool
vi.
Ground
water
management
and
development at the Merti Aquifer
GIS related courses offered at RCMRD
• Application of Remote Sensing and GIS in
Natural
Resources
Assessment
and
Management
• Geo Spatial Database Development and
Management for use in planning process
and decision making
• Introduction to the principles of Geomatics
• GIS and Digital Cartography
• Maintenance of electronic and optical
mechanical surveying instruments
Upcoming events
RCMRD in collaboration with other stakeholders like
the Water Fund and MWS&I are organizing a
symposium to showcase presentations and
exhibitions in the water industry

The RCMRD has regular intakes for courses in Geographic Information System (GIS) and Remote Sensing
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Kobotoolbox: An Open-Source Mobile GIS Tool For Water Access Points Collection, Mapping
And Planning Or Not?
Dr Samuel Ouma Nyangueso, PhD-Jaramogi Oginga Odinga University of Science and Technology
KoBoToolbox is an open
source software, comprising
of a suite of tools, for field
data
collection
using
Pocket PCs or smartphones.
Mobile GIS is a proprietary
GIS technology for fieldbased data captureediting, analysis and display in
near real time using specific vendor mobile devices
Kobotool box Calls for Mobile GISDay
1
for field-based data capture,
Education
store,
update,
manipulate,
25
facilities
analyze, and display geographic
Health
information.
3
Facilities
Mobile GIS integrates one or more
Water
of the following technologies:
5
points
❖ Mobile
devices
(PDAs)
Urban
4
❖ Global positioning
Areas
system (GPS)
Markets
6
❖ Wireless
Hotels
4
communications
Financial
for Internet GIS
2
Institutions
access
abettor
2
Kobo toolbox is used in; Field
Tourist
mapping,
Asset
0
sites
Inventory/maintenance,
Bridges
0
inspections, incident reporting, GIS
Analysis and Decision making
Total
51
Conclusion
i. KoBoCollect App and
Mobile
devices
in
KoBoToolbox
technology
are
designed for mobile
data
collection,
therefore
lacks
mapping, data editing
KoBoCollect User Surface
and analysis capabilities of Mobile GIS
technology at field
ii.
Can be leveraged to as Mobile GIS tool to
collect point-based data, such as WAPs, and
attributes for desktop GIS mapping in office
iii.
Can creatively and innovatively collect linear
and polygon data, why?
•
Linear data is simply a series of
interconnected vertices and Nodes
(Points) that doesn’t close

Linear data is simply a series of
interconnected vertices and a Node
(Points) that close
iv.
KoBoToolbox is readily and freely available
Mobile GIS technology for locating and
mapping Water Access Points.
1807 Point-based GIS data were collected within 10
days using 15-18 Smartphones Daily
•
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1807

Siaya County Spatial Plan 2018-2028

Water accessibility in
Siaya County

Studies show learning environment can affect learning either positively or negatively (Usman and
Madudili, 2019)
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Learning environment is conceived as the “social, physical, psychological, and pedagogical contexts
in which learning occurs and which affect student achievement and attitudes” (Close, Mahat and
Imms, 2021)

GIS and Earth Observation Training with Existing and Emerging Challenges
Dr. Lorna-Grace Okotto & Dr. Samuel Ouma Nyangueso–Jaramogi Oginga Odinga University of Science &
Technology

This research seeks to unravel challenges and
coping mechanisms adopted by students taking GIS
and earth observation courses virtually
The formative phases of GIS and EO training to
students has been face-to-face, in classrooms
and/or GIS labs. Studies show learning environment
can affect learning either positively or negatively
(Usman and Madudili, 2019.

Virtual GIS and EO Virtual Training Challenges
(Ranked experiences from Y3S1 student, JOOUST,
Spatial data analysis course)
This research involves a typical case study of a class
of 30 students at Jaramogi Oginga Odinga University
of Science and Technology. Taking a Spatial data
Analysis Course that began face-to-face but ended
virtually after closure of institutions due to COVID-19.
Ranked experiences from Y3S1 student, JOOUST,
Spatial data analysis course. Poor internet
connectivity (93%) and Lack of money for bundles
(93%) were ranked the highest by the students.
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Findings and Analysis
The study confirmed that unconducive learning
environment has become an overriding challenge“out there” not set as “classroom/lab” a learning
concentration environment (Usman, Y.D., and
Madudili, C. G. (2019). The problems including a high
cancellation rate and can delay completion of GIS
program
(SA
experience)
Virtual
learning
environments in uneven for students based on
geography, living environment and ability to access
personal learning devices and bundles.

Coping Mechanisms (Ranked experiences from
Y3S1 student, JOOUST, Spatial data analysis course)
Conclusion
Virtual GIS and EO training faces litany of equity
challenges, over and above historical challenges of
GIS adoption, lack of hardware/software, few
technical staff, and lack of data
Virtual learning environments in uneven for students
based on geography, living environment and ability
to access personal learning devices and bundles
Skipping some lectures (73%) or partially attending
them, owing to virtual learning environment
challenges, undermine universal access to GIS
education in Kenya and perhaps globally

Use of Cloud Facilities and Big Data in the EO of Water.
GIS as a Tool to Support Rainwater Harvesting in Kiambu County
Everlyne .A. Orwa, Kenya Water Institute
The research focused on identification of potential
sites for rain water retention in the entire Kiambu
County using GIS and Earth Observation methods.
Several products were combined in a multicretrion
method to develop a retention suitability Map. These
included digital elevation map, rainfall depth maps,
soil maps and Land use land cover maps.
Steps used in The identification of suitable sites for
rain water retention.
I.
Selection of appropriate criteria
II.
Classification of suitability for each criterion
III.
GIS analysis and generation of suitability
maps
IV.
Site identification.
Slope map is reclassified in to percentage classes
relative to runoff generation and retention capacity.
Land cover is correlated with the runoff produced for
each rain season in a given area. For example,

Land use/landcover
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denser vegetation is correlated with higher rates of
interception and infiltration and thus lower runoff
(Kahinda et al., 2008). The TRMM data is processed
for analysis in the ArcGIS environment.
Runoff process is generally governed by; land use,
soil types and rainfall. The magnitude of the actual
runoff depends on these among other hydrologic
and structural factors not only on the amount of
rainfall.
Conclusion
It is evident that GIS can be used as a tool to support
rainwater harvesting.
The suitability models combines biophysical factors
such as; slope, runoff depth, rainfall, land use, soil
texture and stream order.
The suitability map is useful to hydrologists, decisionmakers, and planners for quickly determining areas
that have RWH potential in order to solve water crisis.

Annual average rainfall

Real-Time flood Monitoring using remote sensing on Shebelle River in Ethiopia
Betty Barasa & Pauline Nyamu – Water Resources Authority (Kenya), Irene Kathambi- University of Avignon (France)

The research focused on the Shebelle River, a transboundary river in Ethiopia which flows in the North
southern direction towards Somalia.
The rive
catchment is located both on the North and partly
south of the Equator and has sub catchments both
in Ethiopia and Somalia. The river has a history of
flooding with most of the floods experienced along
the river line. The researchers used threshold
classification method on MODIS using NDVI, LSWI
and MLSWI products to develop an Inundation Map
and compared it using a by using a mike basin
hydrological modelling GIS flood tool (GFT) tool to
map the extent of inundation

Different
inundation
depths were
observed at
different
locations on
the basin. At
Beledweyne
town,
inundation
depths
of
between
1.5m to 3.0m
were
observed.
Towns
between
Beledweyne
town
and
Xuddur Boor
MODIS image of Beledweyne flooding
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had inundation depths of between 1.5m to 3.0m,
while those towns between Hilo Bacaad and Baac
Yar2 experienced inundation of between 0.5m to
1.5m.
MODIS image for Beledweyne flooding on the
(24/10/2019)

±
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The result showed that 30% of the area was
inundated by GFT, 33% by MODIS and 37% both
MODIS and GFT showed inundation

Symposium Posters

MODIS
inundation
Beledweyne - Ethiopia
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AN ANALYSIS OF THE RESILIENCE OF THE VOLTHERBEEK TO
FLOODING DURING EXTREME RAIN EVENTS
A Flood Modelling Approach That Can Be Adopted to Simulate Floods in Kenya by Simon Ndeweni

INTRODUCTION
Flooding is a global phenomenon that causes casualties and property
loss on every inhabited continent. The ongoing development of lowlying flood-prone areas increases exposure of lands to flood risks. The
main objective of this research is to assess the resilience of the
Voltherbeek, a tributary of the Dinkel, to flooding during extreme rain
events by assessing the catchment’s response to rainfall and
determining the flood extents and depths. The Limburg Soil Erosion
Model (LISEM) is used in this research to simulate the catchment’s

infiltration and stream discharge for extreme rain events.

OBJECTIVES
1. To design an application of LISEM for the Voltherbeek that
includes parameterization of the stream cross-section, land use,
topography, and soils;

RESEARCH METHODOLOGY

2. To calibrate and validate the LISEM for the Voltherbeek using
independent storm events
3. To design storm events applicable to the catchment and
determine their rainfall depths;
4. To generate and evaluate flood maps for extreme rain events for
dry, wet and saturated soil conditions showing flood-prone areas
and depths.

RESULTS

CONCLUSIONS
1.

The research findings show that the model simulations can be
reliably applied in the Voltherbeek catchment for identification of
flood-prone areas on condition that the model parameterization is
objectively undertaken and the sensitive parameters are
optimized.

2.

The Research approach was adopted by the Dutch Regional Water
Authorities to simulate flood scenarios for other Beeks (rivers).

3. LISEM has been extensively used in Kampala, Uganda and Kigali
Rwanda for simulating flood scenarios hence can be adopted in
Kenya for flood forecasting and disaster preparedness.
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USE OF REMOTE SENSING IN WATER BODIES MAPPING
Jane Wanjara
Method

Introduction

Software

Results

Discussion of the Results

QGIS software used for

What are Waterbodies?

classification and Analysis,

Waterbodies are areas of ocean, rivers, whether natural or
artificial, permanent or temporary, with water that is static or
flowing, fresh, brackish or salt, including areas of marine water
with the depth of as low as 0 meters above and below see lever"

QGIS.
Data

Remote sensing and Water bodies

Landsat7-TM of 30m

Over the years, remote sensing has been used as a tool to map
large areas of water bodies and success stories have been
reported of using the Landsat-TM data for the purpose of
identification, delineation and measurement of spatial extent of
water bodies. In this case Landsat-tm 2000 was used

resolution for the year 2000

Kenya water bodies

were acquired from USGS

Comparison with supervised result using Fischer
algorithm

map (2010) was obtained
Flow diagram showing the steps

According to Water Resource Management Authority (WRMA)
which is a state corporation under the Ministry of Environment,
Water and Natural Resources established under the Water Act
2002 and charged with being the lead agency in water resources
management, all matters concerning water is under them and is
the source of all the ecosystem.

Cluster Analysis result using Broad generalization level

website. The Land use

from ICRAF Databases

Water but classified as woodland

Image Enhancement
Combining bands 4,3 and
2 to get a false colour
composite enhanced the

Study Area: Part of Central Rift Valley, Kenya

Conclusions

image for easy
interpretation.
Water bodies with classified Landuse
cover.

Image Classification
Classified image showing
different landuse classes

Unsupervised classification
approach was preferred
because no visit was done
to the area for ground

Study Area shown in false colour composite

Map of Kenya showing the study area

truthing.

The area includes Mau forest which provide critical
environmental services to the country: freshwater provisioning,
river flow regulation, flood mitigation, recharge of ground water,
erosion control, water purification, biodiversity conservation and
micro-climate regulation. It support a range of economic sectors
including agriculture and tourism.

which was done in QGIS

Pie Chart showing coverage for lake, fresh water &
alkaline/salty water

References

A land use map of the area
was acquired to enable

Objectives

comparison with the
unsupervised classification
to aid in accuracy
assessment.
Validation
This was necessary to be
Classification of rivers in QGIS-SCP

able to assess accuracy of
Rivers were digitized from
the imagery.
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Water bodies continue to play remarkable roles
in the lives of mankind and other species.
Environmental managers need current,
accurate information upon which to base
decisions. Satellite remote sensing is an
appropriate and effective data source for
mapping the surface of the earth, including
water bodies. Remote-sensing-derived
information can be enhanced by integrating the
data within a geographic information system
(GIS). These techniques can be employed to
study and manage water bodies for sound
decision making and sustainable development.

Need for post classification

Post classification done in QGIS

• To demonstrate the use of remote sensing
in waterbodies mapping.
• To carry out image classification on areas
occupied by water
• To prepare a waterbodies map of part of
Central Lift Valley.

The accuracy of the classification of the
Landsat 5-TM data was assessed using
Fischer as reference image and the result was
94%. A separately acquired same period land
use map was used, thus ensuring identical
wetland conditions as shown by the Normalized
Difference Water Index (NDW) analysis.
Overlaying the wetlands on the land use map
gave good results (accuracy of about 98%).The
study revealed that the highest percentage of
water bodies is fresh water (65.74%), followed
by lakes (31.53%) and the least being the
saline/salty water (2.73%) (see pie chart). The
land use overlay revealed that there is a lot of
interferences of water bodies and environs with
human activities like agriculture and plantations
bush land due to deforestation.

the classification
algorithms used.

Water bodies on a DEM

• Eshiamwata, G. W. (2012) Monitoring habitats at Key
Biodiversity Sites in Africa using remote sensing: land
cover change at Important Bird Areas in Eastern Africa.
University of Nairobi (PhD thesis)- Checked 18/12/2015
• BirdLife International (2013) Deforestation in the Mau
Forest, Kenya, is impacting wildlife and people.
Presented as part of the BirdLife State of the world's
birds website. Available from:
http://www.birdlife.org/datazone/sowb/casestudy/566.
Checked: 18/12/2015
• National Museums of Kenya Biodiversity Team (2009)
Report submitted to the Prime Minister’s Task Force on
the Conservation of the Mau Forest Complex. Checked
18/12/2015

THEME: SUPPORTING WATER SERVICE PROVISION AND WATER RESOURCE MANAGEMENT THROUGH
UUTILISATION OF GIS AND EARTH OBSERVATION TECGNOLOGIES
TOPIC: APPLICATION OF GIS IN MAPPING WATER INFRASTRUCTURE
NAME: ABDINASIR AHMED
PETER KIPCHIRCHIR

REG NO: DWE1/M07559/2018
REG NO: DWE1/M07567/2018

AERIAL VIEW OF MOMBASA TOWN
INTRODUCTION
Mombasa water has a mandate to
providing cost effective and
affordable quality water to the
residents of Mombasa .Efficiency
of the supply is achieved through
main water supply, water
distribution, metering and storage
RESULTS
An interactive GIS PROJECT for the
MOMBASA TOWN water distribution
system has been created showing
A MAP SHOWING MOMBASA TOWN WATER DISTRIBUTION SYSTEM
both the current and the future
expectation in designing advance
METHODOLOGY;
future distribution systems. This
CONCLUSION
1. Earth map extraction.
project include types of pipes I.e.
GIS allows users to create, collect, analyze and visualize data in an integrated database for use
in apipes
wide, array
of displays
main
distribution
pipes, sub
2. Surveying.
.community based planners can utilize GIS along
its contemporary data and local knowledgemain
for capacity
building
and
pipes, with different mode of
identities,
year of installation,
3. Georefrencing.
meters, types of meters, water tanks
4. Digitizing.
and valves. Playing fields, residences,
roads and buildings are also captured
5. Administering Questionnaires.
in the geospatial though the of the
entire Mombasa town.
6. Geographic positioning system.
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THEME :
THEME :SUPPORTING WATER SERVICE PROVISION AND WATER RESOURCES ,MANAGEMENT THROUGH UTILIZATION OF
GIS AND EARTH OBSERVATION TECHNOLOGIES
TOPIC :APPLICATION OF GIS IN MAPPING WATER SANITATION INFRUSTRUCTURE [ WATER MAIN SECTION]
AUTHOR NAME:: RENNEY JOHN GICHOHI
ADMISSION::DWE1/M08669/19
INTRODUCTION; This is a representation of a water supply system through GIS (geographic information system) software
use in digitization of pipelines and its appurtenances whereby one is able to show the key features and an illustration of
whether the pipeline is a main supply line or submain also shows the system flow which in this case it is a gravity system.

METHODOLOGY
1. OBSERVATION AND FIELD VISIT
2. USE OF GOOGLE EARTH
3. USE OF GIS SOFTWARE
4. GEOREFERENCING
5. DIGITIZING
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RESULTS:
One is also able to show the location of every feature
of the system where by the help of the G.P.S
(GEOGRAPHIC POSITIONING SYSTEM) you locate the
specific item that you need to digitize e.g. (WASHOUT)
(36.6885E 65.67758N) this shows that the washout is
located at 36.6885degrees east and 65. 67758 degree
north

THEME : SUPPORTING WATER SERVICE PROVISION AND WATER RESOURCES MANAGEMENT THROUGH
UTILIZATION OF GIS AND EARTH OBSERVATION TECHNOLOGIES.
TOPIC : APPLICATION OF GIS IN MAPPING WATER SANITATION INFRASTRUCTURE

AUTHOR NAME: NKAYIVU KUTEESA SOLOMON

ADMISSION-NO:
DWE1/M07507/2018

INTRODUCTION
Piped water supply refers to the distribution of water through pressurized pipe networks. Studies done by the World
Health Organization (WHO) have indicated that pressurized pipe networks provide the best protection against water
contamination. However, due to limited water resources worldwide and the growing human populations, water
service providers are facing challenges in the provision of adequate quantities of piped water for human use. The
problem of inadequate supply of piped water to meet basic human needs forces people to resort to open channel water
supply networks like rivers, dams and boreholes. This leads to many water-related diseases which impact negatively
on human health and development. One of the approaches of ensuring equity and fairness in the distribution of the
scarce water resource is to base the supply of water on the available water volumes and existing population figures.
Such a water per capita supply model can be mapped by use of GIS to visualize the fairness and adequacy of supply.

A figure showing an image of Malindi town
A map showing the distribution of water mains in Malindi
town
SOURCES OF DATA
(i).
(ii).

QUESTIONARE
OBSERVATIONS

RESULTS
According to the digitized information, the areas with old
piping systems, were experiencing a lot of leakages hence
generating a lot of non-revenue water to the water service
provider.
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METHODOLOGY
1. Downloading relevant images
2. Geo-referencing
3. Digitizing
CONCLUSION
In conclusion, using the modern techniques of
GIS, pipe network systems can easily be identified
and monitored that incase of any leakages due to
old age of the pipes, they are easily detected and
repaired hence a reduction in non-revenue water
and hence an increase in the revenue generated
to the water service provider.

PICTURES TAKEN DURING GIS AND EARTH OBSERVATION SYMPOSIUM
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Kenya Water Institute Partnerships

Esri East Africa

Kenya Water Institute

Educational Licence Agreement
Between Kenya Water Institute and Esri Eastern Africa
This Agreement details the obligations and areas in which Esri and Kenya Water Institute will partner in the
field of geospatial technologies in teaching and research. This Agreement is a bona fide intent of the Parties and
sets forth a general understanding of the Parties in respect of the collaboration considered. This agreement shall
be in force for two years. The Director/CEO, KEWI shall be responsible for steering and implementing the
Agreement on behalf of KEWI and the Chief Executive Officer/Director on behalf of Esri EA. The Parties herein
agree to act in good faith in respect to each other’s rights and obligations stipulated under this Agreement.
Esri ArcGIS software enables geospatial data collection, management, analysis and dissemination. Through
developer GIS Esri software is customizable and also provides a platform for desktop, web and mobile
application development. The Large Educational Academic Departmental License Agreement allows use of Esri
ArcGIS software for instructional and research purposes throughout the licensed Institute at locations specified
by the License contract. Esri has offered to train the trainers annually. This agreement will allow Kenya Water
Institute to train its students in the field of geographic information systems and produce competent students
into the water sector who can resolve existing and emerging issues by incorporating as a tool for resource
management.
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Esri Eastern Africa CLEAN WATER, CLEAN ENERGY AND WASTE
MANAGEMENT AGREEMENT Between Kenya Water Institute And Keilot Kenya
Ltd.
The agreement details the obligations and areas in which the Parties will collaborate in the fields of
clean water, clean energy and waste management. The Agreement is a bona fide intent of the Parties
and sets forth a general understanding of the Parties in respect of the collaboration considered. This
agreement shall be in force for Two years.
Responsibilities of Keilot;
• To recognize the Institute as a Technology Partner for the duration of the cooperation.
• To name a staff member responsible for steering and implementing the Agreement between
Kenya Water Institute and Keilot Kenya Ltd
• To make available demonstrations of clean water, clean energy and waste management
products and systems for use in the Institute and in its training, research, consultancy and
outreach programs.
• To provide technical support, maintenance and product/system upgrades.
• To invite staff and students of the Institute to its conferences and seminars both local and
international.
• To provide opportunities for attachment and internship for students of the Institute.
• To support and participate in the Institute’s training, research, consultancy and outreach
programs.
• To support and participate in the Institute’s seminars, workshops, conferences and symposia.
Responsibilities of KEWI:
• To recognize Keilot as a Technology Partner of the Institute for the duration of the cooperation.
• To name a staff member responsible for steering and implementing the Agreement.
• To identify, avail and do everything possible to motivate a good number ofstaff members and
students of the Institute to participate in the trainings, the on-site-support sessions and
conferences and seminars offered by Keilot.
• To instigate projects applying clean water, clean energy and waste management as relevant
research topics and publish and present these papers about the achieved results in
conferences.
• To provide academic leadership in projects of mutual benefit such as peer review of research
papers.
• To allow Keilot to present and demonstrate its services, products and systems on the Institute
premises
• To preferably use and promote Keilot services, products and systems in the fields of clean water,
clean energy and waste management within teaching, research and training activities
performed by the staff and students of the Institute for the duration of the cooperation.

48

South African Weather Service

Kenya Water Institute

Collaboration Agreement between South African Weather Service and Kenya Water
Institute.
This is an agreement between Kenya Water institute and South African Weather Service the
Collaborating Institution recognizes that it is the SAWS`s intention to use and disseminate all materials
created by the Collaborating Institution in terms of this Agreement in order to further the SAWS`s aims
within the broader community within which it operates. The Collaborating Institution agrees irrevocably
to such use and dissemination of all materials, whether under the SAWS`s control or not, and whether
supplied to or developed by the Collaborating Institution or not. The Collaborating Institution
undertakes:
• That in providing the Services to the SAWS, it will achieve the required service levels.
• To have in its service or to procure the services of, suitably qualified and adequately trained
personnel, in order to render the Services of a high standard and otherwise to comply with its
obligations in terms of this agreement.
• To ensure that it has or procures insurance cover this is in accordance with good industry
standards and Practice, to fully cover its potential liability.
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AFRICAN DEVELOPMENT BANK

REPUBLIC OF KENYA

KENYA WATER INSTITUTE

SUMMARY OF THE AfDB PROJECT
PROJECT: IMPROVING PUBLIC HEALTH AND ENHANCING TECHNICAL SKILLS OF YOUTH IN
KENYA THROUGH SANITATION TECHNOLOGY TRANSFER
KEWI through the Ministry was funded for the project subject above by African Development Bank
(AfDB) after a successful submission of a funding proposal. The project was funded up to USD 960,800
by the Human Resource Development Grant (PHRDG) which is administered by AfDB.
The main objective of the project is to improve sanitation services and promote water saving
technologies in peri-urban and rural areas of Kenya at community, school and household level. This will
be done through enhancing technical skills of youth and women with an aim to create job
opportunities. The project has five components which are;
1. Training of Trainers and Development of Training Materials,
2. Training of Women and Youth,
3. Implementation of Pilot Projects,
4. Knowledge Management and Publicity and
5. Project Management.
Outcomes:
1. Increased uptake of new sanitation technologies and on health and hygiene
2. Women and youth equipped to roll out sanitation technologies as entrepreneurs
3. Manual septage empties equipped with knowledge of the GTS in readiness for technology
upscaling
The project benefits
The project will be implemented in the following Counties; Tharaka Nithi, Kitui, Kisumu and Kajiado
Counties.
The project benefits will include;
(a) Sanitation technology enhancement of KEWI and Oloolaiser Water and Sewerage Company
Limited staff, women and youth;
(b) Improved sanitation services and reduced water pollution leading to improvement of the public
health in pilot project areas;
(c) Increased job opportunities/ income generation for women and youth; and
(d) Increased knowledge on implementation of sanitation projects in peri-urban and rural areas.
1000 persons will directly benefit from the project while the communities in the project area of
operation will be indirect beneficiaries of the project.
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