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FOREWORD

This is the second activity report about the planned nomination of Lake Victoria also known as
Nalubaale or Victoria Nyanza to UNESCO for designation as a Transboundary Biosphere Reserve.
The first work on this single most important unifying ecosystem that stretches across the five East
African Community Countries was in the 2018-2019 biennium and reported on in August 2020. As
one of the African Great Lakes, Lake Victoria is the continent's largest lake, the largest tropical lake
in the world, and the second largest freshwater lake in the world in terms of its surface area. It is also
most well known as the source of the White Nile, the longest branch of the Nile River that also has
an extensive river basin stretching right from its headwaters, the Kagera providing water to all the
countries it passes through enroute to the Mediterranean Sea. Lake Victoria is therefore a critical
determinant of weather and climate in the region. This and many other attributes make the Lake
Victora Basin Ecosystem (LVBE) a huge resource which, if well utilized, could bring about major
progress to the region. This project is meant to respond to the problems that affect the LVBE in terms
of major threats including depletion of natural resources due to over-exploitation, increasing
population pressure, unsustainable agricultural practices, over-fishing, pollution, rampant conversion
and destruction of the wetlands in the ecosystem.

The decision taken in 2017 by the East African National Commissions for UNESCO
(EANATCOMs) for a common regional project that supported Uganda’s proposal for the nomination
of the Lake Victoria Basin Ecosystem as a transboundary biosphere reserve was a great turning point
in terms of the huge benefits that will accrue to the region. This report is a documentation of the
work so far done on the topographic mapping and zonation of the individual intra-country potential
Biosphere Reserve sites and other inter-country transboundary ones as components of the planned
Transboundary Biosphere Reserve. Together with the Baseline Report mentioned earlier, the two
reports are key documents that will form the basis for preparation of the nomination dossier for the
transboundary biosphere reserve designation.

I therefore recommend it as a reference material for the remaining task ahead in the nomination
process.

0%

Rosie Agoi
Secretary General,
Uganda National Commission for UNESCO
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EXECUTIVE SUMMARY

This report is an account of work accomplished towards the planned nomination of Lake Victoria
also known as Nalubaale or Victoria Nyanza to UNESCO for designation as a Transboundary
Biosphere Reserve (TBR). This lake which is Africa’s largest lake, the world’s largest tropical lake
and also the world’s second largest freshwater lake in terms of its surface area has a unifying basin
ecosystem stretching across the five East African Community Countries. The planned nomination
when successfully designated will make Lake Victoria the first penta-state TBR in the world. This
project implemented under the 2020/2021 biennium aimed to achieve detailed topographic mapping
and zonation of Lake Victoria Basin Ecosystem (LVBE) as a trans-boundary biosphere reserve. The
LVB falls under the institutional umbrella of the East African Community (“EAC”), a regional
intergovernmental organization comprising Kenya, Uganda, Tanzania, Rwanda and Burundi. The
Lake Victoria Baisn Commission (LVBC) under the East African Community holds the key position
for policy making for the management of the LVB resources. The LVB is a Transboundary entity
and needs a framework, which transcends national boundaries, for joint management as a shared
resource. This undertaking is under UNESCO’s Major Programme 11, Strategic objective 5, focusing
on promoting (international) scientific cooperation on critical challenges to sustainable development.
The National Scientific Committees of the Intergovernmental Hydrological Programme (IHP), the
Man and the Biosphere Programme (MAB) and the International Geoscience Programme (IGCP)
were involved in the project.

The project targets addressing the key threats affecting the lake like declining water levels and
degradation of the surrounding wetlands, which have both ecological and hydrological functions,
intensively cultivated and overgrazed, the degradation and inability to perform their ecological and
hydrological function such as trapping of sediments and biodiversity conservation.

The consultants of the baseline survey in their report recommend that sixteen (16) zones of the
ecosystem be demarcated for designation with detailed zonation as per the requirements of biosphere
reserves. The recommended zones cover the five riparian countries and they have the following
common attributes: they are representative of typical key areas of the lake in the riparian countries,
carry many of the endemic fish species, face heavy intensive fishing pressure, some have a few
representatives of endangered fish species, are important as breeding or nursery grounds for both
commercial and threatened fish species, some form refugia for surviving non-target fish species, they
contain a variety of habitats including riverine habitats, wetlands, sheltered littoral zones, variety of
substrates such as muddy, sandy, and rocky bottoms and are accessible to researchers either by road
or through water.

The mapping and zonation activities on the sixteen (16) sites that had been earlier identified across
the five countries as potential Biosphere Reserves were conducted by GIS experts in each of the five
countries. In Uganda, there are five sites namely Sango Bay, Sesse Islands, Murchison Bay,
Napoleon Gulf and Macdonald Berkely Bays. In Kenya, there are three (3) sites namely Kakamega
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Forest, Ndere and Ruma. In Tanzania, there are five sites namely Mara-Shirati Bay, Speke Gulf,
Mwanza Gulf, Emin Pasha Gulf and Kagera-Rubafu Bay. In Rwanda the sites are Kagera-Rubafu
Bay shared with Tanzania, Rusumo and Nyabarongo River Basin considered as part of the upper
headwaters of the river Nile. In Burundi the only site is Ruvubu river valley.

The mapping and zonation involved a total of 170 local communities across all the sites. Later,
validation and consensus meetings were held attended by 137 participants consisting of
representatives of government ministries agencies, civil society organizations, the Regional Agency
Lake Victoria Basin Commission, the National Commissions for UNESCO and the specialized
National Committees of MAB, IHP and IGCP. Proposals were also shared about management
structure and activity plans. The participants that made commitments towards ensuring the
nomination is successfully achieved included Uganda’s Deputy Prime Minister and Minister for East
African Community, Rwanda’s representative of the Ministry of Environment, Uganda’s
representative of the Ministry of Tourism, Wildlife and Antiquities, Tanzania’s National
Commission for UNESCO, Kenya’s representatives of the Forest Services, Wildlife Services and
National Commission for UNESCO. Among the United Nations Agencies, the UNDP Country
representative and UNESCO Regional Office, Nairobi made commitments of support.

Two consultative meetings were held one of which served as validation and another as dissemination
and consensus building. The meetings welcomed the initiative observing the importance of all
stakeholders joining hands to make the nomination process a success. The representative of LVBC
pledged to take up the matter of TBR nomination and promised to talk to the various development
partners that LVBC is working with as well as present the matter to the Sectoral meeting.
Stakeholders recommended that all areas protected by legislation including fish breeding areas and
other fragile locations be zoned as the core zone while other activity areas like small-scale agriculture
areas be zoned in the transitional zone. It was recommended that the management structure presented
in the meeting be adopted subject to being inclusive of relevant stakeholders and in compliance with
UNESCO guidelines for BRs and TBRs with leadership provided by government not Civil Society
Organization. It was further recommended that the LVBC appoints a focal point officer dedicated
to Biosphere Reserve issues as it takes lead of the nomination process by tabling before the sectoral
committee and the EAC Council of Ministers with the support of the National Commissions for
UNESCO. That the resource book being developed for community sensitization and capacity
building be translated into other languages such as Kiswahili and French for easy information sharing
with communities. It was also proposed to have an emailing list of all experts and all participants to
enable continuous engagements on the Lake Victoria basin and after the GIS experts have refined
the zonation areas as recommended with complete information and the final report prepared, work
on the compilation of the nomination dossier begins immediately.
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SUPPORT FOR DETAILED TOPOGRAPHIC MAPPING AND ZONATION
OF LAKE VICTORIA BASIN ECOSYSTEM AS A TRANS-BOUNDARY
BIOSPHERE RESERVE.

1.0. INTRODUCTION

1.1. Background

Lake Victoria or Victoria Nyanza also called Nalubale is one of the African Great Lakes that has a
Basin Ecosystem stretching across the five East African Community Countries. Lake Victoria is
the continent's largest lake, the largest tropical lake in the world, and the second largest freshwater
lake in the world in terms of its surface area of 26,560 square miles (68,800sq. Km. Its maximum
depth is 276feet (84m) and mean depth is 131feet (40 m) with water volume of 2,750cubic kilometers
(2.2million acre-feet) and water catchment area of 71,040 square miles (184,000 square kilometers).
It is also most well known as the source of the White Nile, the longest branch of the Nile River (
http://www.newworldencyclopedia.org/entry/Lake Victoria). 1t has a basin area of 193,000 km2
with Tanzania occupying 44 per cent, Kenya 22 per cent, Uganda 16 per cent, Burundi 7 per cent
and Rwanda 11 per cent. Geographically, the lake lies within an elevated plateau in the western part
of Africa’s Great Rift Valley. The lake has a shoreline of 2,138 miles (3,440 km) and has more than
three thousand islands, many of which are inhabited. Geologically, the lake is approximately
255miles (410km) long and 155miles (250km) wide, occupying a shallow depression 250ft or 75m
deep) on the Equatorial Plateau(alt.3,725ft/1,135) between the two arms of the Great Rift Valley,
confirming that it was formed during the upheavals that created the Great Rift Valley about 12
million years ago.

Lake Victoria’s importance to the region and globally is related to its being the largest inland water
fishing sanctuary, a major inland water transport linkage for the three East Africa countries; a source
of water for domestic, industrial and commercial purposes and a major reservoir for hydroelectric
power generation. It is rich in biodiversity; and a major source of livelihood to people in and around
its basin (LVB). This makes the LVB a huge resource which, if conserved and well utilized, could
bring about major progress to the region.
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Left: Map 1: Lake Victoria and the Great Rift Valley. ight: Map 2: Lake Victoria seen f;”om space (an arc)
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The Lake Victoria shoreline is irregular with the many islands. The Lake Victoria plays a vital role
in supporting the millions of people the millions of people living around its shores, in one of the most
densely populated regions on earth.

The cities of Mwanza, Kampala and Kisumu as well as several major towns like Bukoba, Entebbe,
Jinja and various urban centers within the basin with a total population of nearly 5 million receive
their water supply directly from the lake. Besides the cities, towns and urban centres, several rural
villages get their water supply from the lake and rivers within the basin. Lake Victoria and the rivers
flowing into it form a major reservoir for hydroelectric power.

As the LVB falls under the institutional umbrella of the East African Community (“EAC”), a regional
intergovernmental organization comprising Kenya, Uganda, Tanzania, Rwanda and Burundi, the
East African Community holds the key position for policy making for the management of the LVB
resources. The objectives of the EAC are to “develop policies and programmes aimed at widening
and deepening co-operation among the Partner States in political, economic, social and cultural
fields, research and technology, defence, security and legal and judicial affairs, for mutual benefit.”
This is because the LVB is a Transboundary entity and needs a framework, which transcends national
boundaries, for joint management as a shared resource. So far the programme has developed a
regional vision for the development of the LVB. The vision is: “A prosperous population that lives
in a healthy and sustainably managed environment providing equitable opportunities and benefits”.

1.2. Context and Justification of the Project

The LVB alone is estimated to have around 30 million people in all the five Countries including
Kenya, Uganda, Tanzania, Rwanda and Burundi. Wildlife is abundant and the southern side of the
basin has several national parks and game reserves widely used for tourism and as a source of
livelihood for those living around wildlife areas. The main rivers in the Lake Victoria basin are
important for lake fisheries by providing spawning grounds for some types of fish, and by
replenishing the lake with water and nutrients (Odida et al, 20006)
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The EAC has an Environment Agenda: “A Healthy Natural Environment for Present and Future
Generations” The objective of the Environment and Natural Resources Management sector is to
promote sustainable use and management of natural resources and promote adaptation to climate
change. Articles 111, 112 and 114 of the EAC Treaty provide for co-operation in environment and
natural resources. The five Partner States of the EAC namely, Kenya, Rwanda, Burundi, Uganda and
Tanzania have agreed to take joint effort to co-operate in efficient management of these resources.
The partner states designated Lake Victoria and its Basin as an area of common economic interest
and a regional economic growth zone to be developed by the Member States.
These Partner States share many terrestrial and aquatic ecosystems which are primary assets and a
store of wealth - wildlife, flora and fauna, which if well managed, could contribute to poverty
alleviation.

The African Union Agenda 2063, first ten-year implementation plan 2014-2023 lists seven
aspirations. Of importance to this project is the first aspiration: “A Prosperous Africa, based on
Inclusive Growth and Sustainable Development” and goal (7) aimed at environmentally sustainable
and climate resilient economies and communities. The priority areas under this goal include: Bio-
diversity, conservation and sustainable natural resource management, Water security, Climate
resilience and natural disasters preparedness and prevention, Renewable energy™

Under UNESCO’s Major Programme II, Strategic objective 5, focus is on promoting (international)
scientific cooperation on critical challenges to sustainable development. This involves generation
and sharing of knowledge in relation to the natural resources, and capacity development through
scientific collaboration for the protection and sustainable management of terrestrial ecosystems,
biodiversity, freshwater security. The National Scientific Committees of the International
Hydrological Programme (IHP), the Man and the Biosphere Programme (MAB) and the International
Geoscience Programme (IGCP) will strengthen scientific cooperation and bring knowledge and
evidence on freshwater, biodiversity, ecosystem services, earth sciences and Disaster Risk Reduction
into the policy mix. Through the MAB, IHP, IGGP as well as Local Indigenous Knowledge (LINKS),
the science-policy interface concerning natural resources will be strengthened and linkages
established with various stakeholders. During implementation, disciplines like sustainability science
under the Major Programme III will also be applied including the 2030 Agenda, the Addis Ababa
Action Agenda, the 2011 Aichi Biodiversity targets of the Convention on Biological Diversity, the
Sendai Framework for Disaster Risk Reduction 2015-2030, and the United Nations Framework
Convention on Climate Change (UNFCCC) Paris Agreement. UNESCO is uniquely positioned to
demonstrate that economic development can be reconciled with sustainable management of national
resources. Under the Main Lines of Action 2 and 3, through its [HP, MAB and IGGP, this project
will improve the lives of millions of people and help in scaling-up innovative scientific approaches
and good practices progressing towards the Sustainable Development Goals. This project will
conclude the process already began in the last biennium that has already gathered the baseline
information and received widespread endorsement.

1.3. Problem Statement

In the course of the 2018-2019 biennium, the pressure on Lake Victoria became a matter of concern.
This was against the background that the lake has dynamically fragile ecosystems, its relatively
shallow depth with limited inflow and the large surface area relative to its volume, all of which make

2. (http://www.eac.int/sectors/environment-and-natural-resources/nrm/environment-nrm-protocol).
3. The African Union Commission, 2015
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it vulnerable to climate changes. The ecosystems of the lake basin face major threats, which include
depletion of natural resources due to the rising population pressure, expansion in human activities;
over-exploitation, unsustainable agricultural practices, over-fishing, pollution, rampant conversion
and destruction of wetlands in ecosystems such as Lake Victoria. The extensive resource
exploitation, which has constrained its productivity, has resulted in drastic decline of biodiversity in
general and fisheries in particular. Among the factors that have led to the destruction of the native
and endemic components of the lake included intensive nonselective fishing, extreme change in the
drainage basin vegetation, pollution due to industrialization and agricultural development and the
introduction and invasion of exotic species. Currently the basin is experiencing severe threats
contributing to losses amounting to millions of dollars annually. Key among the threats is the
declining water levels with the surrounding wetlands, which have both ecological and hydrological
functions, intensively cultivated and overgrazed. This has resulted in their degradation and inability
to perform their ecological and hydrological function such as trapping of sediments and biodiversity
conservation. The ecosystem of LVB has also been badly affected by the population in the area with
increased from less than 25 inhabitants per square kilometer in 1960s to over 100 persons per square
kilometer by 2015. The Lake Victoria Environmental Management Project (LVEMP) under the Lake
Victoria Basin Commission of the EAC was intended to be a comprehensive regional development
programme covering the whole of Lake Victoria and its catchment areas. Unfortunately, it has
insufficient coverage to the various parts of the basin. Worse still, it does not address the problems
of the lake in a sustainable ecosystem-based approach.

The interventions in addressing the problems of the lake had so far been implemented in two phases.
The first phase was a participatory project in 2018-2019, during which a baseline survey was
conducted by consultants. Over 200 Communities in the Lake Basin were interviewed and over 20
Officials from the riparian countries’ ministries responsible for water and environment, Fisheries,
Tourism and Lands, about 10 officials of the regional bodies like Lake Victoria Basin Commission
and the Lake Victoria Fisheries Organization, representatives of Lake Victoria Fish processors and
63 members of the Lake Victoria Region Local Authorities Cooperation. A number of options of
sustainable management schemes under UNESCO’s networks were presented to the participants for
consideration. These included: World Heritage facility, Wetlands Convention Facility (Ramsar sites),
Geopark Facility or Biosphere Reserve facility. The most appropriate scheme endorsed by the
communities was that of designation under a scheme that ensures a balance between resource
exploitation for development, Research and Conservation. This was the Biosphere Reserves Scheme.
When subjected to further validation, all endorsed the decision to nominate the Lake for designation
as Transboundary Biosphere Reserve.

However, as shown in the map 4 below, the Lake Victoria Basin is a very large area. The consultants
of the baseline survey report recommended that sixteen (16) zones of the ecosystem be demarcated
for designation with detailed zonation as per the requirements of biosphere reserves. The zones
recommended cover the five riparian countries and they have the following common attributes: they
are representative of typical key areas of the lake in the riparian countries, carry many of the endemic
fish species, face heavy intensive fishing pressure, some have a few representatives of endangered
fish species, are important as breeding or nursery grounds for both commercial and threatened fish
species, some form refugia for surviving non-target fish species, they contain a variety of habitats
including riverine habitats, wetlands, sheltered littoral zones, variety of substrates such as muddy,
sandy, and rocky bottoms and are accessible to researchers either by road or through water. The
communities living around these zones are homogeneous many being traditional fishermen who are
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keen about the future of the lake which they would like preserved for posterity. Some of the rivers
flowing into the selected zones are the main conduits of non-point pollution into the lake and some
of the zones have a history of earlier studies and there is therefore some baseline data for cooperative
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Map 4: Showing the area coverage of the Lake Victoria Basin Ecosystem.

On the basis of the above criteria, the following sixteen (16) zones have been identified and
provisionally selected in Burundi (1), Kenya (3), Ruanda (2), Tanzania (5), and Uganda (5). Ten
(10) of the zoned sites are national while six (6) zones are transboundary to 3 countries with each
zoned site shared by two (2) countries. The selected Zones as Biosphere Reserve are shown as oval
shapes on the maps. These zones are named below and shown in the subsequent maps 5, 6, 7.

1. Uganda
Five (5) zones have been identified as both national and trans-boundary Biosphere Reserves in
Ugandan side of the basin of the lake as:

(a) The Sango Bay (Trans-boundary) 9584 km?.

(b) The Sesse Islands: 80 islands and measuring 4842 km?2.

(c) Murchison Bay: 991 km?

(d) Napoleon Gulf

(e) Macdonald Berkely Bays (Trans-boundary): 5125 km?.

2. Kenya
Three (3) zones have been identified in Kenya side of the basin of the lake with two being
transboundary and one being a national Biosphere Reserve namely:
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(a) The Berkley Bay Biosphere Reserve Zone (Trans-boundary)- 5125 km?*was
(b) The Nyakach Bay Biosphere Reserve Zone-7254
(c) Karungu/Mara Shirati Bay Biosphere Reserve Zone (Trans-boundary)-11,774 km?

Later, during the mapping in the second phase, the Kenyan MAB National Committee substituted
Kakamega Forest, Ndere and Ruma for the three sites of Berkeley Bay, Nyakach Bay and
Karungu/Mara Shirati Bay sites.

3. Tanzania
Five (5) zones have been identified as Biosphere Reserves in Tanzanian basin of the lake consisting
of two transboundary and three as national reserves as below:

(a) The Mara-Shirati Bay Biosphere Reserve (Trans-boundary)

(b) Speke Gulf Biosphere Reserve Zone

(c) Mwanza Gulf Biosphere Reserve Zone (4610 km?)

(d) Emin Pasha Gulf Biosphere Reserve Zone (9795 km?)

(e) Kagera-Rubafu Bay Biosphere Reserve (Trans-boundary) (9584 km?)

(a) Kagera-Rubafu Bay Biosphere Reserve (Trans-boundary) (9584 km?)

This is trans-border Zone which is continued northward into Ugandan side by the Sango Bay Zone.

4. Special Case of River Kagera Basin (Burundi, Rwanda, Tanzania, and Uganda)
The Kagera River Basin (KRB) is spread over Burundi, Rwanda, Tanzania and Uganda with a total
area of 59,800 km?. Four (4) zones have been identified as Biosphere Reserve sites in Kagera River
Basin within the Lake Victoria Basin ecosystem as:

(a) Kagera-Rubafu Bay Biosphere Reserve (Trans-boundary) (9584 km?)
(b) Rusumo Falls Biosphere Reserve (Trans-boundary involving Four Countries)
(c) Ruvubu Biosphere Reserve (Burundi)

(i) Rwanda

(a) Kagera-Rubafu Bay Biosphere Reserve
One of the Zones is Kagera-Rubafu Bay Biosphere Reserve that has been described under
Tanzania, but embraces Uganda and Rwanda. The other three are:

(b) Rusumo Falls Biosphere Reserve (Trans-boundary involving Four Countries)
Rusumo Falls is where the two head-streams of Ruvubu from Burundi and Nyabarongo in Rwanda
converge close to Rwanda/Tanzania border, from where River Kagera flows North into the border
with Uganda. This trans-boundary Zone is ideal as a Biosphere Reserve.

(c) Upper Nyabarongo River Basin Biosphere Reserve (Rwanda)
The Nyabarongo (or Nyawarungu) is a major river in Rwanda, part of the upper headwaters of the
Nile. At 297 km (184 miles), it is the longest river entirely in Rwanda. It is considered ideal for the
choice of Upper Nyabarongo River Basin (Fig. 5) as a Biosphere Reserve (demarcated with green
oval in the Map):
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(i)  Burundi

(a) Ruvubu Biosphere Reserve in Burundi

The main Ruvubu Stream rises in several branches east of Bujumbura in Burundi to form the upper
Kagera River complex of waters. It flows first south and then north-northeast to form a part of the
Tanzania-Burundi border. It eventually joins the Kagera River in southern Rwanda, some 30 km
southeast of the town of Kibungu, Rwanda. The Ruvubu Stream is approximately 480 km in length,
and its longest headstream, the Ruvyironza, with which it joins near Gitega Town, is considered the
remotest source of River Nile in the Lake Victoria Basin. The area demarcated in Green on the map
7 (below) has been identified as Biosphere Reserve. This Zone is ideal as a Biosphere Reserve for
the reasons that River Ruvubu is the remotest extension of River Kagera and is the most remote head
stream of River Nile as River Kagera is formed at the confluence of two rivers: Nyabarongo
(Rwanda) and Ruvubu (Burundi). These include: The Kagera River Basin that lies in the South-
Western part of Lake Victoria Basin and makes up 75% of its basin. It forms the western border
between Rwanda and Tanzania and encloses a total area of 59,700km?2 spread over four countries:
Burundi (23%), Rwanda (34%), Tanzania (35%, 20,765km2) and Uganda (8%).

These sites are indicated in the maps 5, 6, 7, below.
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Map 5: Proposed Sites to be zoned for designation in the multi-zoned LVB Ecosystem as TBR.
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Map 6: Upper River Nyabarongo Basin (Marked Green). Map 7: Ruvubu Biosphere Reserve (Marked Green)

1.4. Justification for the Project

Having identified the sites outlined and marked on the maps above, the key interest was to map them
by way of detailed topographic maps with co-ordinates to provide zonation that are in line with the
UNESCO Statutory requirements of the World Network of Biosphere Reserves.

In addition, during the baseline survey, a number of concerns and proposals were made with regard
to the multiplicity of stakeholders whose roles need to be clearly defined, structured and an
appropriate Organogram drawn that needs to be established and oriented in the principles of
management of a transboundary biosphere reserve. Conflicts have also raged on between the Army
that has taken over enforcement of good fishing practices and the fishermen on the lakes. All these
conflicts could be resolved by strong orientation of all stakeholders in their roles and assigning
appropriate tasks. Hence, the initiative taken with this project majorly to support the detailed
topographic mapping and zonation of the Lake Victoria Basin Ecosystem as a trans-boundary
biosphere reserve.

1.5. Objectives of the Project

1.5.1. Overall Objective
The main aim of the project is to support the nomination of the Lake Victoria Basin Ecosystem for
designation as a Trans-boundary Biosphere Reserve,

1.5.2. Specific Objectives
Specifically, the project is aimed to:
1. develop a detailed topographic map with coordinates and proposed zonation of Lake Victoria
Basin Ecosystem as a trans-boundary Biosphere Reserve;
2. establish a comprehensive mechanism for coordination of stakeholders including legal,
policy and institutional frameworks;
3. build the capacity of the stakeholders associated with the Lake Victoria ecosystem to ensure
effective and sustainable management of the Lake Victoria Ecosystem Basin in manner
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consistent with the Sustainable Development Goals (SDGs) or Agenda 2030 and in particular
and the 2016 Lima Action Plan of Biosphere Reserves;

4. develop an Action Plan for each of the sites to be zoned as BR;

5. develop a reference manual on BR Management.
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2.0. METHODOLOGY AND APPROACHES

2.1. Literature Review

This project being the second phase of the initiative to nominate the Lake Victoria Basin Ecosystem
as a Transboundary Biosphere Reserve (TBR) was implemented based on the foundations laid in the
first phase. Work started with deskwork on the review of the baseline data and information generated
in the first phase of the 2018-2019 biennium as a basis for embarking on this project phase.

Information was also generated through a review of other relevant literature, interviews of key
stakeholders, from focus group discussions with resident communities. The literature reviewed
included among others the following:

1. Published journal articles and reports on water and land resources especially in Lake Victoria
basin in Tanzania
Government Reports from Fisheries, Forestry, Wildlife and Tourism in Tanzania
Government Policies, legal and institutional frameworks in Kenya and Tanzania
TANAPA reports on National Parks in Tanzania
Baseline report for promoting the nomination of Lake Victoria basin ecosystem as a
transboundary biosphere reserve in all the five countries.

AN e

2.2. Fieldwork by Geographic Information System (GIS) Experts
Whereas in the initial project proposal write up, one Geographic Information System (GIS) expert
based in Kenya who also doubles as the Man and Biosphere Programme Chairman had been
proposed to UNESCO, it became necessary after stakeholder consultations to get separate GIS
experts for each country. Accordingly, letters were written to the Secretaries General of the
National Commissions in each Country to identify experts to undertake the work in each country
in line with the terms of reference specified to them. Five GIS experts were nominated and each
of them conducted the work in the respective countries. The tasks given to each GIS expert
included preparing an inception report on the implementation of the assignment, creating and/or
increasing awareness of the communities in and around the lake basin, and other partners on the
need for designation of the basin, conducting consultations and building consensus on the
appropriate zonation for the sites to be designated as individual Biosphere Reserves (BRs) and
using the opportunity of the topographic mapping to build capacity of the residents and other
stakeholders in the development of all-inclusive and engendered management and conservation
plans. The expected output was detailed topographic maps with accurate graphic representations
of features that appear on the Lake’s surface clearly indicates the three biosphere reserve zones:
Core, Buffer and Transitional (Manipulation) Zones. The features include, but not be limited to
the following:

o Cultural features: Any developments by humans like buildings, names of places and

geographic features, administrative boundaries, state and international borders, reserves
o hydrography: lakes, rivers, streams, swamps, coastal flats
o relief features: contours, depressions etc
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o vegetation: water plants, wooded and cleared areas.

During the fieldwork survey activities, observation was a very important method.
The following steps were used by the consultants during preparation and planning processes:

"1 Reconnaissance,

] Carrying out field inspection, verify information and validation,

7 Gathering all existing information on ground

1 providing detailed topographic maps

GIS model has used during this services and active involvement of all stakeholders in the
formulation of development policies and strategies and in the analysis, planning and details
topographic map.

Site Surveys:
1. Details of topographic survey on site,
2. Historical background on sites of interest

Data used:
e Topographic data from topographic survey,
e National Land Use & Development Master Plan (NLUDMP)
e Capturing of Aerial photography
e Country Base map

Softwares used:

1 ArcGISPro for analyzing and demonstrating the site plans of different purpose
requirement and also to make buffer zone map, providing current ortho image
through ArcGIS Online;

"1 Auto CAD2018&CAVADIS16 was used in the topographic surveying reporting to make
details of topographic map and mapping of existing features;

'l Terravision 3D 3.0 for 3D visualization and exporting Topographic details;

71 ERDAS IMAGINE 9.2.2 for image visualization and interpretation, classification also
change detection;

1 Excel used in data management and in the reporting;

1 Microsoft word was used in writing and combining the layout from other softwares.
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In detailed description, the materials and tools used in the production of the project results included
but not limited to satellite images for 2022 from sentinel 2 sensor, Onscreen Digitizing of the zones
and field mapping using Global Positioning Systems, field maps, cameras and Tablets with
Computers and an assortment of office hardware and software for data preparation and analysis.

Data
The activity required combining together several GIS layer to analyse the Biosphere reserves and
generate the different zones of the proposed biosphere reserves. The datasets used in the analysis of
the zones and deriving the topographic maps include.

e Land cover data to identify different types of land uses and ecosystems

e Rivers and Lakes for hydrology and water reservoirs

o Contours, digital elevation Model for terrain

¢ Administrative units for location

o Forest Reserve boundaries and other protected areas

e Roads networks for accessibility

Acquisition and preparation of satellite imagery

For this project, Sentinel-2A satellite imagery were acquired for the year 2022. The Sentinel-2A
Images were selected taking into consideration the high spatial resolution of 10m that could easily
guide the delineation and mapping of zones for each of the ecosystems. The sensor was considered
the most suitable for this project work due to the readily available cloud free images for the five
zones, the satellite imagery is captured frequently by the European Space Agency (ESA). All the
images with less than 30% cloud cover were obtained from the ESA Copernicus data hub for 2022.

Data preparation and image pre-processing

Data preparation involved unzipping of the downloaded images and combining selected bands (2, 3,
4,5, 6, and 7) and stacking them to create multi-band images. Image stacking is the process of
merging two or more co-registered images together in order to enhance detail, suppress noise and
leverage on data contained across multiple exposures of the same scene. The satellite images guided
the delineation of the different zones and assessing the vegetation of the project areas.

Digitizing of the zones

The zones were digitized using GIS software’s, onscreen digitizaton was done and subjected to
field visits to ascertain the zone status. This was guided by natural features such as drainage (rivers
and streams), wetlands, forests, open water bodies, elevation (contours) and components of human
development and infrastructure.

Field Data collection and Ground Truthing

Field data collection through ground-truthing was carried out as a standard procedure in assessing
the biosphere reserve vegetation cover, topographic features and drainage of the zones. Field checks
were done to ascertain important sites in the ecosystem that form part of key hotspots in the Lake
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Victoria basin. Emphasis was put on checking sensitive ecosystems, vegetation cover types,
biodiversity and land uses whose signatures were ambiguous and areas of high human activity.
Coordinates of the sample sites were collected using GPS to ease access and analysis of the areas.

2.3. Stakeholders Consultation Meeting

Stakeholder consultation was one of the key methods used to collect information and views regarding
the proposed zonation, protected areas as well as the willingness of the stakeholders to engage in
protection of the biosphere zones proposed. Stakeholders resdident in the LVBC area were
consulted. The rest of the stakeholders were consulted onsite where the proposed sites are located.
Others that include the government Ministries, Agencies, CSOs, NatCom officials across East Africa
and developners partner. This was done in hybrid sessions of physical and virtual meetings.

2.4. Dissemination of the Mapping Results and Consensus on the nomination process.
The dissemination meeting was aimed at sharing the validated results and building consensus on the
roles of stakeholders and responsibility centers, achieve a broader buy-in from various Ministries,
Departments and Agencies within the East African Community (EAC) as the Regional Economic
Cooperation (REC) Structure and other structures set up within the EAC for managing regional
interests including inter-territorial and inter-governmental sectoral arrangements and systems.
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3.0. RESULTS OF THE LITERATURE REVIEW, MAPPING,
STAKEHOLDERS’ CONSULTATIONS AND CONSENSUS BUILDING P
ROCESSES.

3.1. Literature Review

This project being in the second phase of the initiative to nominate the Lake Victoria Basin
Ecosystem as a Transboundary Biosphere Reserve (TBR) relied most on the work done in the first
phase. Therefore, work started with deskwork on the review of the baseline data and information
generated in the first phase of the 2018-2019 biennium was carried out as a basis for embarking on
this project phase. Information was also generated through a review of relevant literature, interviews
of key stakeholders, from focus group discussions with resident communities. The literature
reviewed included among others the following: Published journal articles and reports on water and
land resources especially in Lake Victoria basin in Tanzania, Government Reports from Fisheries,
Forestry, Wildlife and Tourism in Tanzania, Government Policies, legal and institutional frameworks
in Kenya and Tanzania TANAPA reports on National Parks in Tanzania and Baseline report for
promoting the nomination of Lake Victoria basin ecosystem as a transboundary biosphere reserve in
all the five countries.

Additional information not documented in the introductory part of the project documents is that Lake
Victoria is a transboundary water body lying between Tanzania and Uganda and Kenya. It is the
second largest freshwater body in the World with an area of 68,800 km?. It is exceeded in size only
by Lake Superior in North America. The lake is situated at latitude 0 © 21N and 3° 0S and longitude
31° 39 E and 34° 53E at an elevation level of 1,134 m above sea level. The lake also has more than
200 fish species of which the Tilapia and Nile perch are the most economically important. There are
a number of rivers draining into Lake Victoria but the Nile River is the only outlet draining away
towards the Red Sea. In recent years, Lake Victoria Basin has witnessed the rampant influx of human
population looking for livelihood opportunities around its catchments and bays. Unfortunately, some
of the human activities carried out are threatening the sustainability of the lake, wetlands and bays
to offer various ecosystem services and perform various ecological functions. Unsustainable
agriculture, overfishing and growth of water hyacinth are among the problems associated with human
population influx in this vital fresh water ecosystem. The distribution of the lake basin across the
coutries in the region as presented by the East African Community (EAC) Lake Victoria Basin
Management Agency, the Lake Victoria Basin Commission (LVBC) as shown in Table 1 next page.
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LVBC DESCRIPTION OF LAKE VICTORIA ( ))
.A-.u..-.l“'
Country Lake Surface Catchment Lake Shoreline | Population
Area Area (4828 Km)
Sq Km % SqKm % % {million)
Tanzania 7- 35124 | 51 | 79,570 | 44 33 74
Uganda | e | 29613 | 43 | 28857 | 159 50 75
Kenya | “ 413 | 6 | 38913 | 215 17 15.9
Rwanda | NN 20,550 | 11.4 0 8.8
.1}

Burundi - 13060 | 7.2 0 -
Total 68,870 180,950 100 449

Table 1: Showing catchment, area, shoreline and population of the Lake Victoria Basin Ecosystem (Adapted
from LVBC).

The literature quoted in the Baseline Report (UNATCOM, 2020) reported four broad types of
Ecosystems:

(a) The Lake’s Ecosystem comprising Lake Victoria and the 50 or so satellite lakes in the basin
that are geologically and ecologically related to the main lake. These include the Koki and
Nabugabo lakes in Uganda (Wakwabi, Balirwa & Ntiba, 2006), the Kanyaboli, Sare, Nambayo,
and Simbi (Masai, Ojuok & Ojwang, 2005). In addition to large reservoirs in Kenya, the Kagera
lakes in Rwanda and Burundi, and Lakes Bisongo, Kajumbura, Lwelo, Mujunju, Rushwa, Burigi,
and Ikimba in Tanzania (Wakwabi, Balirwa & Ntiba, 2006).

(b) The Riverine Ecosystem comprising all the rivers and shore streams that drain into the satellite
lakes and subsequently into Lake Victoria. The main rivers from the Kenyan catchments are Njoia,
Sio, Yala, Nyando, Kibos, Sondu-Miriu, Kuja, Migori, Riaria, and Mawa in addition to the eastern
shore streams; those from Tanzania side include Mara, Kagera, Mirongo, Grumeti, Mbalangeti,
Simiyu, and Mori and the southern shore streams; and Uganda has Bukora, Katonga, and Kagera
as major rivers, in addition to the northern shore streams (UNEP, 2006; USAID, 2016). The rivers
from Rwanda and Burundi all drain into River Kagera that ultimately flows into the main lake
through Tanzania and Uganda.

(c) The Wetlands Ecosystem that includes all the wetlands found along the shorelines of lakes and
rivers and in floodplains. Sango Bay, Nabugabo Lake, Sio/Malaba, Mara, Kagera, and Winam
Gulf wetlands are the major ones (UNEP 2006).
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(d) The Catchments Ecosystem includes the terrestrial areas occupied by upland vegetation and
land used for productive activities like agriculture, forestry, mining, settlements, etc.Ecological
diversity is used here to refer to the variation in the ecosystems found in the Lake Victoria basin
including both terrestrial and aquatic ecosystems.

The land resources in the basin were reported to be used for various activities that include
production of crops and livestock products for food security, development of human settlements,
reclamation of dry lands and marginal lands for expanded economic land use as well as other
purposes like ecotourism, urban development and transport. The existing forests and woodlands
in the basin reduce soil erosion rate, impede surface run-off and control its release into rivers,
lakes and wetlands within the basin. The forest and woodland resources have experienced large,
rapid and adverse changes due to rapid population increase, commercialization of timber and fish
processing industries, need for agricultural land, unsustainable agricultural practices, increased
energy demand, introduction of terrestrial invasive species and lack of appropriate technologies
for forests and woodland conservation (UNEP, 2006).

A healthy resource base depends on the preservation of the existing forests and woodland reserves.
Forests and woodlands play important roles in livelihood strategies of the people of the Lake
Victoria basin. They provide resources for use as energy, food, timber and non-timber products.
They also sustain many cultural and religious values and the socioeconomic development of local
industries.

The Biosphere Reserve Zones and functions

The three zones of the core zone, buffer zone and the transition area were adopted following the set
criteria by UNESCO for creating zones based on sensitivity and human intervention and the
baseline report for promoting the nomination of Lake Victoria basin ecosystem as a transboundary
biosphere reserve.

P rEra—

| e
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. Corearea
. Rufferzones

(_\] Transition area

N

Figure 1. The Zonation of Biosphere Reserves
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The Core Zones
These zones comprise at least 5 % of the total BR area and include sites that represent characteristic
ecosystems or habitats which are near natural or relatively undisturbed by humans. Their
conservation is of paramount significance in maintaining unique biodiversity, genetic resources and
ecological integrity. As strictly protected no-use zones, they will be legally protected by a special
legislation, which could be enacted under national and EAC regulations for national and regional
parks development and protection and the fishery regulations. The specific objectives of a Core Zone
are to:
e Protect representative sections of natural and near-natural ecosystems entirely committed to
the natural dynamics of strictly protected zones;
e Promote maximum protection and conservation of those habitats and ecosystems important
for maintaining genetic pool variation, species and populations, and ecological integrity;
e Provide opportunities for basic and applied scientific researches and long term ecological
monitoring;
e Provide ecologically acceptable/comparable models of land use changes occurring outside
the zone;
e Provide a minimum critical area for dynamic fluctuations of wetland habitats with dispersal
corridors to conserve viable populations of the endangered Papyrus species.

The Buffer Zones

Peripheral to the Core Zones are the Buffer Zones that comprise at least 10 % of the total BR area
where restrictions are placed upon resource use or special socio-economic development activities,
which are undertaken to enhance their conservation value. Within these zones traditional land-use
practices and commercial activities, which are compatible with the objectives of the Core Zones will
be allowed to generate tangible benefits for the communities. These activities require a management
plan to guarantee the long-term production of resources without significant impacts on them or their
adjacent ecosystems. These Buffer Zones may include seasonally closed sites and habitats, e.g.
important breeding grounds of animals and corridors for riverine spawning fish stocks.

The specific objectives of the Buffer Zones are to:

o Allow only activities compatible with the Core Zones;

o Safeguard the integrity of the Core Zones by reducing the pressure on their resources;

e Maintain and develop cultural landscapes with use-contingent biological and landscape
diversity;

e Develop ecologically, economically and socio-culturally acceptable models of land use,
which ensure sustained livelihoods for local people and conserve the functional capacity of
natural systems and processes;

e Provide subsistence and commercial fisheries for those local people who are resource use
dependents with contemporary cultures (fishermen and marginal groups whose life is relied
on the resources) in a sustainable way;
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e Promote ecologically sound activities including environmental education, training and public
awareness raising, recreation and ecotourism;

e Permit controlled utilization of natural resources based on the ecological situations of the
area;

e Strengthen traditional knowledge and practices in cultural and natural resources conservation
and management.

The Transition area

Sustainable resource management practices are promoted in the Transition or Development Zone.
This includes the whole of Lake Victoria Basin. As the largest zone of a BR it encompasses
settlements, urban areas, industries, cultural landscapes, arable lands and other surrounding areas of
influence. The human activities are based on appropriate use of resources through a harmonized
interaction between Man and the Biosphere (MAB). The specific objectives of this area are to:

* Maintain and develop cultural landscapes with uthe sustainable use
of biological and landscape diversity in order to sustain long-term
agricultural production;
* Develop, ecologically, economically and socio-culturally acceptable land-use
models and practices, which ensure sustained livelihoods for local people and
conserve the functional capacity of natural systems and processes;
* Conserve, develop and manage agro-ecological systems important for agrobiodiversity;
* Provide significant contribution to integrated ecosystem management approaches
» with appropriate ecological development through demonstrating the harmonized

» relationship between Man and the Biosphere;

* Provide opportunities for integrated ecosystem management research and
long-termecologically oriented environmental monitoring;

» Contribute to water quality management of the water bodies of the lake
and thevarious tributaries.

Ecosystems forming the different zones

The proposal of the total basin of Lake Victoria as the BR is a crucial question for the zonation
because it influences the minimum required area proportions of the Core and Buffer Zones and
the balance as Transition Zone. To start with, the whole of Lake Victoria Basin has been identified
as BR. From the ecosystem point of view this can be seen as one landscape unit, in which
hydrological and geomorphological processes like siltation occur. In order to conserve fish breeding
habitats and fishstock, places like river mouths have been included in the Core or Buffer Zones where
management plan will be necessary to prohibit destructive fishing gears and methods. The Core and
Buffer Zones include some primary wetlands and forests which are bird breeding sites and fish
spawning grounds, as well as river mouths and shore areas that are important wildlife habitats.
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Zone within a BR Proposed areas and land-cover types

Core Zones + Forest remnants including church forests

* Primary Wetlands

* Primary river systems

« Shore areas and open waters in the lake

 River mouths as seasonal closures (fish breeding)
 Important Bird Areas (IBAs)

+ Breeding and roosting sites (Crowned Crane)

+ Wildlife Sites: crocodile, hippopotamus, etc.

Buffer Zones + Participatory Forest Management Areas

« Small Islands

+ Secondary Wetlands (seasonally flooded agricultural lands
and wetlands Plains)

+ Secondary River Systems and river banks

« Gulfs in Bays

* Priority areas for afforestation and soil and water
conservation (SWC) measures

« Dams and the surrounding areas up to the two dams

* Degraded shore land areas

Transition Zone « Agriculturally used areas

« Urban Areas and Settlements

* Industrial areas

« Surface infrastructure and buildings
* Peri-urban areas

3.2. Fieldwork by Geographic Information System (GIS) Experts

The tasks given to each GIS expert included preparing an inception report on the implementation of
the assignment, creating and/or increasing awareness of the communities in and around the lake
basin, and other partners on the need for designation of the basin, conducting consultations and
building consensus on the appropriate zonation for the sites to be designated as individual Biosphere
Reserves (BRs) and using the opportunity of the topographic mapping to build capacity of the
residents and other stakeholders in the development of all-inclusive and engendered management
and conservation plans. In terms of numbers, more than one hundred and thirty residents and
stakeholders were met, sensitized and consulted across the region. Fourteen in Burundi, twenty-nine
in Kenya, forty-three in Rwanda, twenty-nine in United Republic of Tanzania and over twenty in
Uganda. The list of the stakeholders is in the Annexes 1-4 of the report.
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The conceptual approach adopted here is the one by the Kenyan GIS Expert
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Figure 2: Flow diagram for developing zonation map (Hongo and Mulako, 2020)

3.3. Stakeholders Consultation Meeting

Stakeholder consultation targeted key informants/respondents consisting of diversity of stakeholders
including environment officers, forestry officers, water resource engineers, wildlife officers, local
government chairman and other government officials who have direct link with the basin activities.
Discussions with the residents in proposed zones were conducted (see photos in the relevant places
in the texts below). The discussions targeted selected people such as farmers, fishermen and livestock
keepers whose interest is directly linked to the basin but also experiences the importance of
conservation of the resources. Some villages in the ecosystem were visited in each zone for the
discussions. Due to limited time the consultants had to find these people in their localities at the time
of the mapping exercise. During consultations stakeholder were asked to identify the protected areas
(core) in the google maps but also areas that are not protected but not yet utilized which they agree
should be left unutilized for the purpose of conservation. They were also asked about their
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willingness to participate in conservation activities in the biosphere reserves as the immediate
residents close to the core and buffer zones.

Later, a hybrid physical and online meeting was convened for consultations and validation of the
results of the mapping and zonation. The Programme for this meeting is in Annex 2.

This was also an opportunity for sensitization and awareness creation about the project and the
funding Agency, UNESCO as well as the operations of the Man and the Biosphere Programme. It
was also meant to build partnership and ownership of the project and agree on the appropriate
management structures and systems for realization of the objectives of the project. An overview and
objectives of the Workshop and the Project were presented by the Project Team Leader, who also
holds the position of the Assistant Secretary General (ASG). Having outlined the background and
overview of the meeting, he presented the planned objective as aimed at receiving the progress
reports from the work in the field, sharing information on successes and challenges and proposing
a way forward in supporting the nomination process. Specific objectives included receiving drafts
of detailed topographic maps and proposed zonation of LVBE as a TBR from the GIS experts,
sharing ideas on the proposals for establishing a comprehensive mechanism for coordination of
stakeholders including legal, policy and institutional frameworks, sharing a draft Reference/Training
Manual for building the capacity of the stakeholders associated with the Lake Victoria ecosystem to
ensure effective and sustainable management and learning from the stakeholders about any existing
action plans for any of the sites or organizations in the ecosystem with view to benchmarking on it
to plan for each of the sites zoned/to be zoned as BR.

In her welcoming and official opening remarks, the Secretary General of UNATCOM as host and
representing the colleagues in the region sensitised the participants about UNESCO, its foundation
in 1945, its four fields of competence namely Education, Sciences, Culture and Communication &
Information as its fields of competence and its five Programmes of Education, Natural Sciences,
Social and Human Sciences, Culture and; Communication and Information. She fur