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. —XeCUTIVE SUMMARY

More than half of Africa’s
freshwater resources lie
within the borders of the DRC
Reference: UNEP (2011) Water Issues

in the Democratic Republic of the Congo

Challenges and Opportunities: A technical Report.
http://postconflict.unep.ch/publications/UNEP_DRC water.pdf
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In 2013-2016, the United Nations Environment Programme (UNEP) and the
European Commission (EC)supported a pilot demonstration project on Ecosystem-
based Disaster Risk Reduction (Eco-DRR) in the Democratic Republic of the Congo
(DRC). Implemented in partnership with the National Government, the Lukaya
River Users Association (AUBR/L), and other local partners, the Eco-DRR project
aimed to reduce flood and gully erosion risks and support community livelihoods
through applying Integrated Water Resource Management (IWRM) in the Lukaya
River basin, located in the outskirts of the capital Kinshasa.

The Eco-DRR project built-on and closely
complemented an integrated catchment
management demonstration project in the same
basin, which was carried out by UNEP with support
from the UN Development Account (2013-2016).
Activities of both projects were implemented in a
joint and integrated manner, although the stress
on specific principles differed based on each
project’s respective aims and plans. It was DRC's first
experience of applying IWRM, which was tailored to
the local needs of the DRC. The project also served
as a model for demonstrating how IWRM provides
an effective framework for promoting Eco-DRR
concepts and measures.

The project had four main components:

(i) Mainstream Eco-DRR in the development
of an IWRM Action Plan for the Lukaya
River basin;

(ii) Undertake field interventions, including
reforestation, agroforestry and gully erosion
control through bioengineering techniques;

(iii) Develop local and national capacities for
implementing Eco-DRR through IWRM;

(iv) Support national advocacy on Eco-DRR
through IWRM.

The project clearly demonstrated that Eco-DRR can
be successfully applied through an IWRM framework.
An IWRM Action Plan for the Lukaya River basin has
been developed that clearly promotes Eco-DRR
measures, including agroforestry, reforestation
and the continuous monitoring of soil erosion,
river flows and flood risks. The overall success of
the field demonstrations is evident by the strong
community up-take of the interventions for their
multiple benefits, including soil stabilization, flood
and gully erosion risk reduction, as well as boosting
agricultural yields and household incomes.

Strengthened collaboration between community-
based organizations and National Government
technical agencies ensure that project processes are

sustained and supported by national institutions.
Enhanced national awareness of the importance
of Eco-DRR and IWRM has resulted in a stronger
national advocacy agenda on both water resource
governance and disaster risk reduction, also giving
greater visibility of DRC's new experience and
capacities on implementing Eco-DRR through
IWRM in various regional and global fora.

PROJECT HIGHLIGHTS

The project promoted ecosystem-based measures
to mitigate hazards, namely gully erosion and
floods and address ecosystem degradation, which
is a driver of disaster risk in the Lukaya River Basin.
The project also served to reduce local vulnerabilities
by implementing measures that:

¢ Diversified local livelihoods and augmented
household incomes;

¢ Developed local and national capacities
to undertake Eco-DRR through IWRM
implementation, including establishing local
risk monitoring systems;

¢ Informed development policies and planning
processes at local and national levels;

e Strengthened partnerships and collaborative
initiatives on Eco-DRR.

By bringing different stakeholders together, the
IWRM planning process openly recognized the
multiple and conflicting priorities for water and
land use, and supported different river users to work
towards a shared development vision for the Lukaya
River basin. Anumberof Eco-DRR interventions, such
as agroforestry, have been replicated independently
in the Basin. A key ingredient of success was the
sustained participation of local river users, through
the AUBR/L. Women, as community leaders, farmers
and income earners, demonstrated high interest
and showed strong engagement throughout the
project. Several women in local leadership positions,
played an influential role in Eco-DRR activities.
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EXECUTIVE SUMMARY

We can reflect on a number of factors that support
long-term outcomes:

established, producing 32,000 vetiver plants per
year.

* The project has developed sufficient local
capacities through the AUBR/L to undertake
and manage agroforestry, reforestation, vetiver
bioengineering systems, so they can continue to
deliver long-term benefits to households;

The IWRM Action Plan provides a clear roadmap
for AUBR/L to initiate new partnerships and
mobilize additional resources;

AUBR/L has now strong ties with National
Government institutions and universities, which
help ensure continued support from multiple
partners;

There is now greater awareness and commitment
from the National Government to promote Eco-
DRR through IWRM, based on national and
regional exchanges and official statements
delivered in various global policy fora, particularly
in the run-up to the Third World Conference on
Disaster Risk Reduction in March 2015, in Sendai,
Japan.

A green buffer zone was established at the
REGIDESO water treatment plant in Kimwenza
to reduce river bank erosion and sedimentation.

Reforestation on slopes (7 ha), as well as green
walls around houses.

71 trainings and workshops on mainstreaming
Eco-DRR through IWRM were delivered
targeting local, national and regional actors.

Local risk monitoring systems were established
and linked to the national monitoring system.
The river gauging stations are reportedly the only
functioning stations in the DRC. Soil erosion
monitoring was pioneered in the Mafumba
sub-watershed. Initial soil erosion and flood risk
modelling have been undertaken. National and
local partners are trained to expand modelling
work with new data being collected locally.

Eco-DRR has been mainstreamed in the IWRM
Action Plan of AUBR/L.

AUBR/L has been strengthened and restructured
into functional sub-committees and has gained

HIGHLIGHTS OF INTERVENTIONS

* Four tree nurseries were established producing
42,000 seedlings (forestry and fruit trees) per year.

« Community agroforestry system was established
on over 15 ha and will be expanded through a
benefit sharing and revolving fund system. This
system was introduced for the first time in DRC
and has unique, innovative features.

legal status, more visibility and legitimacy.

An action plan to formulate the National Policy
for Sustainable Water Resources Management
was developed, which highlights Eco-DRR and
IWRM.

National Government of DRC engaged in
regional and global consultations leading up
to the endorsement of the Sendai Framework
on Disaster Risk Reduction (2015-2030), and
strongly promoted Eco-DRR through IWRM.

* Vetiver bioengineering was pioneered in the
Lukaya River Basin to reduce gully and river
bank erosion. Four vetiver nurseries have been

TREE
NURSERIES
WERE ESTABLISHED
PRODUCING

42,000

SEEDLINGS PER YEAR
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INTRODUCTION TO THE
ECO-DRR PROJECT IN DRC

The DRC's forests play an
important role in regulating
freshwater resources

and mitigating floods
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The European Commission and UNEP collaborated on a four-year project (2012-
2016) to promote, innovate and scale-up ecosystem-based disaster risk reduction
(Eco-DRR) in vulnerable countries and to raise greater recognition of Eco-DRR
globally. While the project was global in scope, it implemented Eco-DRR pilot
demonstrations in four countries: Sudan, Afghanistan, Haiti and the Democratic

Republic of the Congo (DRC).

These four countries were selected because they
presented four distinct ecosystem zones located
in highly vulnerable settings, in which to apply
various Eco-DRR approaches. In addition, UNEP
has established field presence in all four countries,
providing opportunity to leverage resources and
build on UNEP's work in the countries.

In each of the four countries, the project delivered
a common set of interventions, which were then
tailored according to local contexts and national
priorities.

These interventions included:

° National and community baseline assessments
for mapping Eco-DRR opportunities and
challenges;

* Field-based activities to apply and demonstrate
the Eco-DRR approach and provide direct
benefits to local communities, who are vulnerable
to disaster and climate risks;

* Local and national capacity building and training
workshops to support Eco-DRR implementation
and promote replication of similar initiatives
around the country;

* Strengthening partnerships and new collaborations
on Eco-DRR; and

* Policy advocacy to inform national policy and
planning processes and promote risk-informed,
sustainable development.

This case study documents the experience, results
and lessons of the Eco-DRR demonstration project
in the DRC, which was implemented in the Lukaya
River basin (MAP 1). The Eco-DRR project closely
complemented another UNEP demonstration
project on Integrated Water Resource Management
(IWRM), which was implemented in the same
basin and carried out with support from the UN
Development Account (2013-2016).! IWRM, also
referred to as integrated river basin or catchment
management, aims to use water resources in a
way that balances social and economic needs and
protects ecosystems for future generations.’

It has been well-recognized in the global literature
that IWRM provides an effective framework for

promoting and implementing Eco-DRR. Therefore,
this Eco-DRR demonstration project in DRC
provided an excellent opportunity to apply the Eco-
DRR approach within an IWRM framework. Activities
of both projects by UNEP were implemented in a
joint and integrated manner, although the stress on
specific principles differed based on each project’s
respective aims and plans. The IWRM project
provided DRC with its first practical experience of
IWRM in the country. At the same time, it introduced
a number of innovations to the IWRM approach,
including a principal role for local communities,
as well as applications for disaster risk reduction.
As a result, both the IWRM and Eco-DRR projects
mutually supported each other in delivering project
benefits and maximized the use of resources.

A collaboration between the Government of DRC,
UNEP, and local actors and communities, the
Eco-DRR project aimed to reduce flood and gully
erosion risks by promoting improved ecosystem
management within an IWRM framework in the
Lukaya River basin. Over 100 representatives from
the Government, communities and the private
sector engaged in the process, linking upstream
and downstream water users. The project was also
timely because it provided tangible experiences
from the DRC, which helped inform national policy
dialogue on the National Water Policy and the
Sendai Framework for Disaster Risk Reduction (2015-
2030). The IWRM experience in DRC, with its strong
emphasis on Eco-DRR, is now being considered for
replication in other basins in the country, as well as
in the Central African region.

I The UNDA supported project titled ‘Promoting integrated
water catchment management to improve urban drinking
water supply in the DR Congo and the Central African region’
specifically focused on protecting urban drinking water
supply and improving community livelihoods. It also actively
sought to share the project’s lessons and experience in the
sub-region.
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INTRODUCTION TO THE ECO-DRR PROJECT IN DRC

These four countries were selected because they presented four
distinct ecosystem zones located in highly vulnerable settings,
in which to apply various Eco-DRR approaches. In addition,
UNEP has established field presence in all four countries,
providing opportunity to leverage resources and build
on UNEP’s work in the countries.

DEMOCRATIC
REPUBLIC OF THE AFGHANISTAN

HAITI CONGO (DRC)

R VIRONMENT AND DISASTER RISK
REPUBLIC OF THE CONGO

Click above or visit http://bit.ly/2ez99hQ to view a video of the Eco-DRR
project in the Lukaya Basin
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BOX 1. WHAT IS ECOSYSTEM-BASED DISASTER RISK REDUCTION?

Healthy, well-managed ecosystems have long been recognized to deliver multiple services, including
for disaster risk reduction (Renaud et al. 2013). However, it is only over the last decade that the role
of ecosystems in disaster risk reduction (DRR) has received increased global attention. Sustainable
ecosystem management for DRR is now recognized as a priority measure in the Sendai Framework
for Disaster Risk Reduction (2015-2030).

Ecosystem-based approaches to disaster risk reduction (Eco-DRR) have been defined as ‘the
sustainable management, conservation and restoration of ecosystems to reduce disaster risk, with
the aim of achieving sustainable and resilient development” (Estrella and Saalismaa 2013: 30). With
climate change expected to magnify existing disaster risks, Eco-DRR also incorporates climate risk
management and climate change adaptation as a core principle (Ibid) and shares common features
with Ecosystem-based Adaptation (EbA) (UNEP 2015).

Disaster risk is often understood as a composite of three main elements that must be present:
hazards (e.g. flood, storm, landslide), exposure (i.e. people or assets located in hazardous locations)
and vulnerability (i.e. the range of factors - social, physical, economic, environmental, cultural and
political/institutional, etc. - that shape how hazards affect or impact on people and communities)
(UNISDR 20009). Therefore, a reduction in any one of these elements will contribute overall towards
disaster risk reduction (DRR).

If managed wisely, ecosystems, such as wetlands, forests, mangroves, reefs, seagrasses and dunes,
perform important functions that can influence all three elements of the disaster risk equation -
by preventing, mitigating or regulating hazards (e.g. forests can reduce incidence of landslides
and avalanches, wetlands help regulate flooding and droughts), by acting as natural buffers and
thus reducing people’s exposure to hazards (e.g. mangroves, coral reefs and seagrasses protect
coastal areas from storm surge impacts), and by reducing vulnerability to hazard impacts through
supporting livelihoods and basic needs (food, water, shelter, fuel) before, during and after disasters
(PEDRR 2013). In this regard, healthy, well-functioning ecosystems strengthen local resilience against
disasters and climate change.

Eco-DRR builds on existing sustainable ecosystem management principles and approaches and
includes a range of potential measures, such as: environmental impact assessment tools, integrated
water resources management or river basin management, integrated coastal zone management,
ridge-to-reef and other landscape-scale approaches, sustainable dryland management, protected
area management, integrated forest management, among others (see PEDRR 2010). Eco-DRR
should be implemented as part of broader disaster and climate risk management strategies,
together with other measures such as engineered infrastructure when appropriate, risk-informed
land-use planning, early warning and contingency planning.

REFERENCES:
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INTRODUCTION TO THE ECO-DRR PROJECT IN DRC

BOX 2. OVERVIEW OF THE ECO-DRR PROJECT IN DRC

PROJECT AIMS:

- To demonstrate the effectiveness of Eco-DRR through IWRM, in reducing the risks
of floods and gully erosion and providing multiple benefits for local livelihoods;

- To develop local and national capacities for implementing Eco-DRR through
a river basin management approach:;

- To inform national policies and planning on mainstreaming Eco-DRR through IWRM.
ECOSYSTEMS IN FOCUS: River basin, high rainfall savanna with gallery forests
MAIN HAZARDS TARGETED: Floods and soil / gully erosion

TARGET BENEFICIARIES: 1400 inhabitants (Ntampa, Kasangulu, Kimwenza and Mafumba
zones of the Lukaya Watershed) out of a total population of 80,000 in the Lukaya River basin

IMPLEMENTING PARTNERS: the Centre for Integrated Development Support/Mbankana
(CADIM), Association of the Users of the Lukaya River Basin (AUBR/L), The Vetiver Network

OTHER KEY PARTNERS: Technical Directorate of Water Resources (DRE) of the Ministry of
Environment, Nature Conservation and Sustainable Development (MECNDD), the public water
supply company (REGIDESO) of the Ministry of Energy, the Meteorological and Satellite Remote
Sensing Agency (METTELSAT), Network for Natural Resources (RRN), General Commission for
Atomic Energy / Regional Centre for Nuclear Studies in Kinshasa (CGEA/CREN-K), University of
Kinshasa, and the Regional School for Integrated Forest and Land Management (ERAIFT).

DURATION: May 2013 - May 2016
BUDGET:’USD 310,000

OTHER ONGOING PROJECTS/ACTIVITIES LEVERAGED: UN Development Account funding

amounting to USD 390,000 USD (2013-2016); technical assistance provided by UNEP-DHI Centre
for Water and Environment.

2 This does not include UNEP staff and field office costs.

UNEP worked in close collaboration with National and Local Government partners, AUBR/L,
CADIM and other NGOs and local community representatives to implement the Eco-DRR project
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MAP 1. Lukaya River Basin is located southwest of the capital, Kinshasa, in the Democratic Republic of the Congo
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LOCAL CONTEXT

The Lukaya River basin is located southwest of
Kinshasa, the capital, and is a vital source of
drinking water for approximately 400,000 of its
10 million inhabitants. With a surface area of 355
km?, the river basin straddles two provinces: the
Central Kongo Province in the upstream (south)
and Kinshasa Province in the downstream
section (north). The basin is a sub-catchment
of the N'Djili River, which flows into the Congo
River. From its source near the village of Ntampa,
the Lukaya River traverses nearly 55 kilometres to
its confluence with N'Djili River.

Precipitation in the Lukaya basin (1400 mm/year
on average), as in the rest of western DRC, shows
strong seasonality. The wet season lasts from
October to May; the dry season is from June
to September, during which the basin hardly
receives any precipitation.

INTRODUCTION TO THE ECO-DRR PROJECT IN DRC

The catchment is divided into two zones:
an upstream section centred on the town
of Kasangulu (MAP 2), which is mainly rural,
and a downstream zone located around the
densely urbanized Kinshasa neighbourhood
of Kimwenza, where a large part of the
anthropogenic pressure is concentrated. The
national road (RN1) which traverses the western
ridge of the basin connects the Central Kongo
Province to the capital.

Almost half (46%) of the area of the basin is
being used for agriculture (FIGURE 1). Primary
and secondary forest together make up 26% of
the land cover, while grassland and woodland
savanna cover another 26%. At least 2% of the
land cover is now completely bare of vegetation
as a result of deforestation. The downstream
area of the watershed is undergoing rapid and
unplanned urbanization, as the capital expands
horizontally.

FIGURE 1. Land cover distribution in the Lukaya River Basin based on analysis of the Landsat 8 image
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MAP 2. Lukaya River Basin and locations of target areas in the Eco-DRR project
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MAP 3. Land use and land cover map based on satellite image (LANDSAT 8; 28 July 2013). The most significant
land use types observed in the Lukaya River basin were (secondary) forest, agriculture, savannah and bare soils,
with some urban land close to Kinshasa in the north’
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3 A series of thematic maps were developed in order to provide information on physical and hydrological characteristics of the
watershed (geology, topography, drainage network, etc.). A land use/land cover (LULC) map was developed based on a Landsat 8

INTRODUCTION TO THE ECO-DRR PROJECT IN DRC

image acquired on 28 July 2013. The original map of 30-meter resolution was filtered and downscaled to 90 m per pixel. LULC was

classified through supervised classification (Maximum Likelihood) using ENVI 4.6.1 software.
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The upper catchment of the
Lukaya Basin is mainly rural

In the peri-urban lower
catchment houses are built
on deforested slopes

Charcoal production is an
important source of
livelihoods in the Lukaya
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In the rural upper catchment, such as Kasangulu
and Ntampa, rain-fed subsistence agriculture (often
as slash and burn) is the principal activity for 85% of
the population, with both men (46.1%) and women
(39.5%) involved. Field cultivation is at a very localized
scale, which takes place mostly around houses and
includes annual crops (e.g. cassava, corn), fruit trees
(e.9. banana, avocado, mango, mangosteen) and
horticulture (i.e. small scale gardening of eggplant,
red pepper, tomato, celery etc.). Poultry, goats,
pigs and sheep constitute the main livestock. In
Kimwenza and other peri-urban (i.e. a hybrid space
with both urban and rural characteristics) areas of the
lower catchment, artisanal quarrying and industrial
extraction of sand and stone are some of the main
activities, alongside agriculture, horticulture and
livestock keeping.

Other livelihood activities include tree cutting and
charcoal production, which is a major driver of
deforestation, given that the basin is a major supplier
of charcoal to meet the energy needs of Kinshasa.

INTRODUCTION TO THE ECO-DRR PROJECT IN DRC

Other activities directly linked to natural resources
include production of palm wine (a local artisanal
drink), fishing and bee-keeping. Brick production
is also common across the watershed and is partly
responsible for the high demand for fuelwood. A
number of large-scale timber concessions also exist,
whose deforestation footprint is visible on the hills.

Tourism is another source of revenue, particularly
in the lower watershed, and gandas (local bars and
restaurants) along the river attract many visitors
from Kinshasa over weekends and holidays. The Lola
ya Bonobo, a sanctuary for bonobos (an endangered
great ape species), and the Lac Ma Vallée are
important tourist attractions for Kinshasa residents.

The challenge of land tenure is not limited to
urbanizing areas of the lower watershed. A detailed
socio-economic survey in the upper watershed
found that 23% of the population of Kasangulu is
landless due to sale of land to concessioners, eviction
and conflicts over land tenure /i

Click above (or visit http://bit.ly/25tttTD) to view a video
of Lola ya Bonobo sanctuary.
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MAIN HAZARDS, DEVELOPMENT
2 TRENDS & CHALLENGES IN
THE LUKAYA RIVER BASIN

Slash and burn agriculture
in the Lukaya River Basin
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Community and national baseline assessments, including 3D land-use and risk
mapping (described further in SECTION 3) and multi-stakeholder consultations,
provided the primary basis for obtaining information on the major development
trends and challenges related to land use, ecosystem degradation and disaster
risk in the Lukaya River basin. The baseline assessments also served as a basis
for project design and defining the key components of the Eco-DRR intervention
in DRC. Moreover, the project drew upon UNEP’s assessments conducted in 2011:
“The Democratic Republic of the Congo: Post-Conflict Environmental

Assessment””
and Opportunities”.”

The Lukaya River Basin faces many challenges.
Unplanned and rapid urbanization, slash and
burn agriculture, quarrying, charcoal production
and horticulture along the river have resulted in
deforestation, excessive sedimentation, and high
incidence of flooding. Heavy sedimentation in the
Lukaya River reduces water quality, blocks river flow,
affects local fisheries and increases water production
costs at the water treatment plant in Kimwenza,
which is one of the four centers supplying drinking
water to Kinshasa.

Water resource management in Lukaya - and in the
country - remains a challenge. Many of the problems
stem from unplanned and uncoordinated land use
across the basin. Without a common land use plan
for the Lukaya River basin, reconciling the needs

and “Water issues in the Democratic Republic of Congo: Challenges

of diverse resource users is a difficult task. There is
no water- and land-use management plan at the
provincial level much less at the catchment-scale.
In addition, regulating land and water resources
across the entire basin is beyond the capacity or
jurisdiction of local government authorities, i.e.
territorial administrators, sector managers or village
chiefs* This further makes it difficult to tackle
disaster and climate risks linked to water related
hazards. As part of a regional policy of Central
African states, the Government of DRC has initiated
a national transition towards IWRM, which provides
an opportunity to integrate disaster and climate
risks in water catchment management.

4 Administrative structures in the DRC are divided into

territo