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ABSTRACT

Wetland protection and creation is a major concern for today`s
current development of human settlements. Developing cities are facing
challenges when seeking for wealth and safety, in the context of both climate change and thrive for economic independence. The wetlands within
Kigali contain precious biodiversity and in same time they provide an
important feature to ecosystem services. Having such precious
asset, the city can offer an important balance of biodiversity and human
activities, if designed and managed properly. Meanwhile, the
ecosystems provided by the wetland are as well challenged by settlements
expansion and in same time the settlements are threaten by flood and
landslide In this thesis, the current city development strategy and current
physical structure are investigated with the aim of providing guidelines
for including protection and creation of an urban wetland park as an
important asset of future developments. The design prospects address the
adaptability of spaces, highly important for future development; and
landscape services to assure productivity and meaning of the
landscape nearby the human settlements. The design regards urban
development bonding with wetlands biodiversity, in order to stabilize a
certain environmental balance of dwellings, human activities and natural
ecosystems. The systematic design focus firstly on risk reduction
approaching wetlands as defence system against landslide and
minimising the risk of flooding, secondly on the productivity of the
landscape services with a clear division between human touch and
natural ecosystems, integrated in a green public space in the core of the city.
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INTRODUCTION

2014 is a time like never seen or never felt. 2014 counted years
of evolution of all surfaces on this planet. We advance in technology, we
advance in knowledge and understanding of matter, we advance in interpersonal
relationships becoming, or aiming to become, more civilized. A 2014 in
which we pretend to be smarter, more and more all-knowing, aiming to give
explanations, to provide theories of all we aim to label as science. And yet,
there are phenomena that regard solely ourselves, as human kind in its
self-evolution, that neither teach us from the past nor show us the guide
for leading our futures. We settle, we build and expand, we increase
numbers of heads and money, we want more: to owe more, to live more. This
in a world in continuous movement, from rural to urban, from developing to
developed, from year to year . We live a paradigm of fast growing population,
fast growing cities and fast degradation of natural assets. With the current
thesis I aim to acknowledge the risks we put ourselves in and how to protect
and enhance the small pieces of nature that kept their place in the core of the
coty. In this thesis I aim to create a tool for mainstreaming the urban green,
neither for myself, nor for the tax payers, but for the legacy of the current
urban landscape as a sight to be the view, as air to be the breath, as memory
to be kept. This project is about a world that wants to be what we all call
“civilized”, where the word civilized is layered horizontally in infrastructures,
vertically in heights and culturally in meanings. Yet, is looking up a more
reasonable way of growing when all the beauty is on the ground?
The biodiversity and the diversity of cultures are more important assets rather
than the elevation of concrete.

Image above: sculpture by Maya Linn, Here
and There 2013
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I. Urban Wetlands in the core of Africa
I.1. Wetlands

Source: The wetlands Handbook

The focus of the current research is wetlands issue by its continuous
state of degradation in worldwide sites. However, in advance we must give a clear
contour of the wetland as functional concept. The wetland is the name of that
specific area whereby the ecosystems rely mainly on the resources and benefits
that water provides (Denny, 1985). Strongly related to the quality of life, human,
flora and fauna, wetlands are divided into several categories as exemplified
in the image above. Wetlands are important ecosystems being most rich and
productive habitats on earth. They are live nurseries for large animal habitats,
such as fish, birds and mammals but are also an important support in human
welfare through the services they provide, such as water storage, natural
cleaning water system, and agriculture ground and carbon storage system.
Wetlands can be divided in many ways. By their formation wetlands
constitute different types of landscapes, functions and services. Different
countries and societies aim an evolution that sometimes forgets to be
sustainable, frequently thriving though strengthening the economical pillar
with priority within society`s development. By topography and water fluctuation
there are risks of landslide and intensive land use, as the formal and informal
settlements tend to expand deeper in the core of the wetland ecosystems.
Africa has a large number of permanent and seasonal wetlands. The overall
inventory of wetlands can be divided in three major categories: floodplains of
major rivers, coastal riverine floodplains and mountain wetlands [Denny, 1985].

Due to human activity, the worldwide network of wetland is half
sized only since 1900 [Global Biodiversity Outlook 3]. Although many parties
have been launched in order to prevent biodiversity loss, with all the
available evidence the rate of biodiversity loss has not been reduced. Moreover,
the threats of biodiversity are intensifying. With the fast urbanization, increasing temperature and sea levels, in addition to unexpected weather effects.
We need to protect the existing wetlands and to contribute to
creation of many others not only for the landscape provided throughout
touristic reasoning but for their main importance as water treatment, flood
prevention nearby formal or informal settlements, displacement or disparities of
animals, disrupted livelihoods. The whole planet is made up of an ecology based
series of connections, visible or not, that relay on the biodiversity for survival,
weather we refer to the water drank by the whole population or the rice locally
consumed.
Cities depend on wider ecosystem for their energy production, organic
materials and water provision. The traditional nature conservancy has failed
to protect the benefits of urban ecosystems, in particular where those were
supporting the urban poor (UN-Habitat, 2013). A good understanding of the
connectivity between ecosystems and human welfare can easily predict
the fatalities that wetland loss lead to. Despite the high importance of
wetlands, most of the threats come from human activities. The protection
and creation of the wetlands and their benefits is highlighted by the United
Nations’ Millennium Development Goals, targeting the achievement
of improved sanitation of slum dwellers, and by 2015 to reduce to half
the amount of people suffering from hunger. On the target list are also
the reduction of biodiversity loss and protection of water resources.

“In just over 100 years we have managed to
destroy 50 percent of the world’s wetlands”
Achim Steiner, executive director of the
United Nations Environment Programme
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DISTRIBUTION OF WETLANDS

Rwanda

Source: U.S. Dept of Agriculture
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I.2. Urban wetlands
Wetlands in urban development have an historical contribution on how
settlements were build. The relation between the geographic situation and
urban development was strongly influenced, among the time, by human and
industrial development. In developing countries, water is most important for
human settlements as provider of agricultural means and often transports way
[Kaufman et al., 2011]. Thus, major cities and industrial centers are located
nearby streams, thus they have roughly changed the landscape of waterways.
With urban growth, multiple division of land arose and urban population was
forced to build suburbs, often with declining acknowledgement of the risks of
mismanagement of water features when living nearby easily flooding areas.
Urban development is not the only threat over the ecosystems
of urban wetlands. The natural geological processes are also a factor that
shapes in time the landscape and the functioning of wetlands as ecosystems.
Processes as gravity, tectonic activity or rainwater drainage contribute to
sedimentary deposits that occur over certain period of time [Kaufman et al.,
2011]. More than natural sedimentation and erosion processes, are concerns
regarding any urban waterbody and wetland affected by climate change such
as extensive rainfall. Thus casualties provoked by landfill may occur, where
settlements are places with no proper planning and management.
Urban wetlands have a slightly different system of functioning than
those in natural areas. If in the case of natural wetlands the water level does
not change rapidly unless natural events occur, in urban areas there are
several variables that influence the catchment of water as well as its discharge.
In urban context the water level of wetlands can fluctuate more rapidly due to
anthropic environment, with instant effect over the ecosystems the wetland
provides. However, the processes though which the water is received and
discharged may vary according to the topography of the areas, but it mainly
relies on the connection with the groundwater regardless the human intervention. Wetlands receive water from the inland areas preventing a rapid
drainage in the canals or rivers. In urban areas, the inland water is directed towards the main watershed. The watershed has an important role in accumulating
the water, but as well important are the functions of providing a green balance
to constructed areas within cities. The landscape of urban wetlands does not
only have the role of carbon sink, water accumulation, cleaning and drainage,

but it is binding the nature with city dwellers.
The landscape features are shaped by the water flow as well as by
the soil and vegetation that occurs. Moreover, the vegetation provided
stabilizes the soil and provides habitat for different organisms, having also
an important role in regulating the local microclimate. The protection and
creation of urban wetlands is nevertheless an important strategy for
sustainable urban development. Cities that benefit of water have to enhance
the environmental benefit of their precious presence. Despite the high
importance of urban wetland in the image and life of the cities, many human
activities are threatening the urban wetland ecosystems. In addition to that,
urban expansion and climate change decrease the state of wetlands within
cities, leading not only to wetland ecosystem loss but also endangering
livelihoods.
As in many countries urbanization processes lead to degradation of
wetlands, in 2010, the RAMSAR Conference was recognized that wetlands
can provide valuable ecosystem services in urban and per-urban areas.
A wetland, even in urban areas, should support vulnerable ecosystems
and contributes to global biological diversity. The main concern of today’s
urban development is proper management of such areas in order to offer
equity on all three pillars of sustainability, including protection and creation
of wetland as tools for sustainable urbanization.

a. Wetland receiving water
b. Wetland discharging water

Source: Urban Watersheds,
Kaufman&co, 2011, p 100

4

Urban wetland Waiatarua

in Auckland, New Zeeland, is the largest urban constructed wetland. The wetland covers 57 ha of which more than 6
ha had to be depolluted and restored. The area faced high erosion and contamination due to intensive urban activities.
The wetland restoration and creation was constrained by the need of protection against flood. It took 16 years for the project to
be complete. Since its completion, the wetland has a very detailed monitoring and clear maintenance as keys of its functioning.

Source: www.beca.com
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I.3. Wetlands and urban development in Central Africa
Urbanization is one of the main drivers of life-changing events and
situations within a culture, especially one that forces its developments toward
high urban structures with a strong emphasis on economic growth. Within a
developing country, the city life is the major attractor in the social development.
The comfort and life quality are strongly related to education, job opportunities
and business development. The continuous measurement from 1950 until
1990 and projected to 2050 shows an immense evolution of the will of “living
in the city”. In Africa, in 1950, 16.8% people were living in the cities and in 2020
is estimated that 66.2% of the population will live in cities (Manirakiza, 2011).
City expansion and densification is a continuous challenge of modern world
considering climate change, energy consumption and social impact of the new
generation of inhabitants. In Africa, 95% of the land receives less than 500mm
of rain per year [Denny, 1985]. Surprisingly, the sum of wetland areas reach 1%
of the continent`s surface (30miliom km²) without counting the lakes. The largest wetland on the African continent of the Upper Nile Swamp in Sudan with
40 000 km² of permanent wetland, and the second large African wetland is
Okavango Delta in Botswana (16000km²) of rich natural landscapes with enormous variety of ecosystems. The calculation of wetland areas is most likely considering only the natural wetlands. However, with a high importance in urban
development are the wetlands nearby human settlements located in mountain
areas as well as man-made wetlands.
Urban development, in Africa in particular, deals with water in terms
of flood prevention as key strategy in planning a resilient city development,
weather the reshaping waterways is a desirable solution from the ecological
point of view or not. The wetlands of Africa pose an intensive scheme of
issue in urban development concerning land use regardless the many ways
that wetland areas can be beneficial to human welfare rather than intensive
preservation of areas such. Undoubtedly the mountain wetlands within urban centers are considered mostly an obstacle in urban development, whereby a structure water drainage system and industrial cleaning technology can
be implemented while reconverting a wetland in a densely urbanized valley
The protection, creation and management and wetlands in Africa
depend pretty much on the context of individual countries, their economies
and sadly their political system also. As many wetlands are commonly

associated with environment favorable diseases as malaria or schistosomiasis, they are instead a place for animal breeding and agricultural production.
The functions of urban wetlands is that of natural water storage, traps
preventing erosion having in most of cases a significant contribution to human
thrive by food supplies and tourism [Denny, 1985]. Urban development implies
an increasing demand of living space and food supplies, thus many urban
settlements are most likely to adopt a flood control system in their development planning.
African wetlands have an important economic value and the strategy
of most governments is multiple use of it. There are many articles that reveal
a rage of various insights of ecological engineering techniques based on great
knowledge on how wetlands function and benefits they ultimately provide to
society. The current project aims to suggest techniques and prospects applied to
the capital of one of the African countries with highest population growth rate,
in advocating more precise ways of dealing with urban wetlands in the context of
fast developing countries and more precise ways of dealing with urban wetlands.

“The best strategy to manage the African wetlands
at their natural level of productivity is to leave them
alone.”

Patrick Denny, The Ecology and management of African
wetland vegetation, 1985, Dr. W. Junk Publishers, p221
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Source: UN- United Nations
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II. Kigali, Rwanda

II.1. The land of thousand hills
The East African Union is a regional organisation for
intergovernamental cooperation formed by the governements of
Rwanda, Burundi, Uganda, Kenya and Tanzania. The treatment
was signed in 1999 starting a joint for a thriving East African
region (Ntagaramba, 2008).

Source: Johnson Funga Ntagaramba, 2008 , Atlas de Géográphie, 2nd Edition
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Rwanda is a country with many different geographical
structures. Situated on the Rift Valley, the topography was shaped by tectonic
movement of the valies who raised giving shape to high mountains in
the north east of the country. The country has decrescent attitudes
from north to south and from west to east. The highest attitudes are the
Virunga Mountains, currently volcanic active, and the lowest in the east
throughout the country`s savannah, Akagera National Park. Rwanda is a
landlocked country in East Africa, currently facing a rapid economic growth
supported by the political stability and progressive development policies.
The country is crossed by numerous lakes and rivers. 80%
of the rivers flow into Nile`s basin, while 20 percent drains towards
Congo into Rusizu River and Tanganyika lake (Adekunle, 2007). The
country`s longest river is Nyabarongo with a north-south/ east-west flow,
meeting the river Rubuvu and eventually drains into lake Victoria. Due to its
various topography, within the country are located many wetlands with
specific ecosystems that ultimately form a network of wetlands, disposed
by Rwandan Environmental Authority under different degrees of protection.
Rwanda has a temperate tropical highland climate due to its
high elevation. Rwanda has two rainy seasons from February to May and
September to December, and two dry seasons January-February and JuneAugust. The country benefits of an average temperature of 12-27 °C throughout
the year, and an average rainfall varying with the altitudes by on an average
of 100 mm during wet seasons to 18 mm in the dry season (Adekunle, 2007).
The type of landscapes, vegetation and ecosystems differ from
one area to another, being strongly influenced by the topography, climate
and land use.From dense mountain forests hosting gorillas, to rainfall forest
hosting many species of primates, to savannah hosting many species of animals as
giraffes and elephants. Rwanda is a place of high importance for its various
biodiversity and ecosystems, endangered due to intensive land usage and
expansion of urban facilities. The Rwandan population is expected to double its
number to 16 million people until 2020 (Rwanda Vision, 2020).
Rwanda has 6 large towns, most of the population currently living in
rural area, but with an intense tendency of moving in urban areas mostly for
jobs and services.

Kigali

Kigali
Source: Johnson Funga Ntagaramba, 2008 , Atlas de Géográphie, 2nd Edition
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Being already among the densest populated countries
in Africa, Rwanda has to consider in its fast development the necessities and values of its society, and nevertheless the natural
resources. Rwanda has a very well connected hydrologic system
and a fortunate climate and topography for wetlands and lakes
in the lower attitudes from south-east.
The country`s development relies on tourism but as
well on agricultural practices, industries and services. The main
development driver is the infrastructure, the country being the
transitory land from west to east of the continent as well as
from north to south. Rwanda took its position as a hub of trade
routes and transport infrastructure into developing itself using
its geographical position as a development opportunity aspiring
to achieve the status of a middle income country. However, the
economic growth is not enough for the country to be prosperous.
Education, services provision, transportation, energy independency, adequate housing and public space are only several croscutting areas of economical, social and environmental
perspectives.

3

2

Kigali

1

Map source: Rwanda Environmental Management Authority
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2

3

Nyungwe Forest, cca 2600 m
Source: developmentsafari.wordpress.com

Kibuye, Lake Kivu

Akagera National Park, cca 2600 m
Source: www.jirehtoursandtravel.com
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Water supply
In 2008, 73% of the population had access to water supply through
standpipes in rural areas and private connections in Kigali, the capital city and
Butare, the second largest city. One of the Millennium Development Goals is to
cover 85% water supply across the country (IDA, Rural Water Supply and Sanitation, August 2009). Despite the large amount of rainwater, it is not harvested
into a certain usage. Most of the rainwater drains into valleys and swamps. In
urban area, the rainwater is directed through sewage systems to assure the
minimum of safety against landslide.
Economic aspect
The country’s economy is no longer corresponding with the demands of such a large number of inhabitants (Adekunle, 2007). The rapport
between the societal needs and requirements impose a major problem for the
government. Rwanda`s agriculture is challenged by numerous factors among
which most important are the multiple land division and intensive agricultural practices. The country`s main agricultural product is coffee, orientated
mainly towards export. Other products are beans, peas, sorghum, maize and
bananas. In 1986, 96% of the food needs were satisfied through agricultural
practices. Due to a long draught period, in 1995, only 50% of the food supply
demand was provided by agriculture (IDA, Rural Water Supply and Sanitation,
August 2009). In 2006 there was a food shortage due to the extensive drought
when water-sensitive crops as maize or beans experiences shortfalls. Thus
there was insufficient maize, palm oil and passion fruit to meet the demand
which lead to increase the market price of imported food products (Drought –
Appeal, 2006).
One of most important assets of Rwanda is the natural environment.
With the increase of the number of inhabitants, the demand for land, food
and water grows, leading to an acute environmental degradation. The country
is facing constrains as structural planning due to inappropriate resource management, land tenure practices of over exploitation with low productivity and
insufficient diversity of crops. Many ecological valuable areas and fertile land
wetlands are in an irreversible decline increasing the country`s vulnerability
facing climate change . The national parks in Rwanda are under jurisdiction of

Rwandan Office for Tourism and National Parks (Tourism and Conservation Department, 2013), while the protected areas are under the jurisdiction of National Forestry Authority (REMA, 2013). The urban green is planned and regulated
by One Stop Centre Urban Planning and Construction of Municipality of Kigali.
Land ownership
There are two ways through which the land, including the areas
within wetland areas, is owned in Rwanda. The first case is the individual
ownership of marshlands where rules of land transfer through successive
inheritance (National Land policy, 2004). The land suffers multiple division and
thus more and more intensive agricultural practice in order to satisfy needs
of food and income of the owners. The agriculture practices is mediocre,
unstructured and it hinders all forms of implementing large scale water
management and innovative techniques. The second case is temporary
ownership of land, whereby the land administration distributes the plots
(National Land Policy, 2004). Having the uncertainty that the following year they
can cultivate the plot, the farmer will not invest in its land. The temporary ownership of land also facilitates the apparition of vernacular usages of land and marshland, such as using sandpits and brickyards, affecting the natural ecosystems.
Another form of ownership is the agreement under which an institution or
authority related to land gives the right of land use and occupation to a
person or company. The lease process can be on a determined number of years
and leaves the opportunity of investment in land from both contracting parties
(Law Governing Urban Planning and Building in Rwanda Official Gazette, 2012).
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Environment
The environmental situation of the country is instable due to
widespread forest degradation, soil erosion and water pollution
(Institute for Environmental Security, 2013). The forest degradation is not
caused only for the purpose of agricultural practices, but as well as mining
activities and fire damage. Mining has a big influence in biodiversity loss by both
deforestation and water pollution, while fire damage affects intensively the
ecosystems when produced by human activity (Progress Report African Lakes
Region, 2006). The hydrological situation needs also a careful monitoring. The
water used for irrigation can cause a threat to wetland ecosystems in the dry
season.
The soils of Rwanda are naturally fragile being a result of a
series of chemical alterations of schistose, quartzite, gneiss, granite, and
volcanic rocks (National Land P olicy, 2004). The intensive agriculture and
the steep slopes alternate the quality and productivity of the soils and the
agricultural production. The ecology of the wetland area has been heavily
affected with the expansion of the human settlements. The services provided by
marshlands are currently serving the needs for the people that live in the
proximity of such spaces. The wetlands value needs to be directed towards
an optimal ecologic and socio-economic benefit from which many can benefit
(REMA, 2010).
Images Source: Rwanda Environmental Management Authority (REMA)

Ibidukikije = [in kyniarwanda] all the things
surrounding us in reference to humanity
= environment
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II.2. Rwanda’s history
Rwanda faced many challenges during the time, reflecting lack of
overall picture of most important assets of their culture: their land
and their culture. Unlike other African countries, Rwanda has 3 ethnic groups.
Nowadays 64% are Hutu, 15% Tutsi and 1% Twa. In 1994 due to a high pressure caused by strong differentiation between ethnicities in terms of power and
wealth, genocide occurred, in which 1 million people were murdered and many
others were injured. More than one million of people were refugees abroad.
Due to the unfortunate events, the average population is
rather young. The event has an enormous impact over the society, but also
a point of restart. The country has faced ever since a rapid economic growth
aiming towards being a strong economic anchor in the Central-East of
Africa. However, the genocide is not the only historic event that has influenced
the development of the country. Hereby is a chronology of events that have
influenced, directly or indirectly, the land use and landscape of Rwanda.

15

1899
The
White
Fathers

After the 1994 events Kigali met a fast development with the
support of many counties, with the main focus on developing Kigali as the core
of economic progress. Despite the foreign aid received, the city persuades
towards having its own identity in matter of development of places and shapes.
Although important landmarks have been built as gift from different countries
(e.g. the National Library from USA, the building of The Ministry of Foreign
Affairs by China), Rwanda aims to embark on a path towards being an economic
role-model, self-reliant and based on entrepreneurship (CNN interview with
president Paul Kagame, 2009). Rwanda is embracing a socio-economic transformation towards achieving a certain status of reliable business partner through
its accurate system of internal and foreign policies. The high development
objective is reflected in the image of the city. Kigali city is currently developed
as a metropolis with skyscrapers and infrastructure works.. Kigali City Tower
and the new Kigali Convention Centre are only 2 examples of the luxurious
hi-tech path that architecture in Kigali moves forward to. On the other extreme,
Kigali is rapidly vernacularly expanding with new installations of informal huts
as more and more people move in the city seeking for a way to get an income.

Source: www.heindorffhus.motivsamler.dk
1980
Lake Kivu

1994
Genocide
Refugees

Source: www.storicamente.org

Source: www.mtholyoke.edu
2013
Kigali
Nouveau
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II.3. Current city development
Rwanda`s has a rate of urbanization of 16.89%, the urban population
increasing with a rate of 5.5% per year (National Land Policy, 2004). The capital
city has a growth rate of 10.4% per year (National Land policy, 2004). Half of the
houses in Kigali have been developed vernacularly, leading to degradation of areas, landslide risks due to rough slopes within the city and a costly expansion of the
urban infrastructure (Kigali Housing Study, 2013). The informal huts (utujagari)
lack the minimum facilities and services due to the fact that with no ownership,
the inhabitants have no will of improving the urban settlements. They will be
replaced or displaced, by case, until the year 2022 (Kigali Housing Study, 2013).
Kigali is the largest urban area where the number of inhabitants is
expected to double in less than 10 years. The infrastructure of Kigali assures a
good access to main urban facilities and it also encourages further developments
(Official Gazette nº 04, 2012). Although since its rebirth (1994) Kigali
has persuade many operations to improve the living conditions in urban
areas (Human Habitation Official Gazette, 2011), nowadays, Kigali`s landscape
is much about static objects building the image of the city, for example
the disposition of housing according to the topography: higher class and
institutions on higher altitudes, middle class on lower attitudes and low
income and informal housing on low lands, of which many on the wetlad area.
According to the policy for protection of green areas and other spaces
of public interest, the vernacular development of squatter areas has affected
the implementation of lands master plans. (National Land Policy, 2004). The fast
densification and unplanned expansion of the city led to lack of minimum of basic services, infrastructure in informal development areas, but as well the lack
for adequate public space due to unproper city planning. The same policy that
regulates the protection of green spaces, the wood reserves nearby the city, aims
to promote creation of parks as touristic attraction within the towns (National
Land Policy, 2004). However the city parks, although considered public spaces
do not have a social or economic value as they are used only as transitory spaces

Muhima area
bordering
the central
wetland

1

2

Central Business
District
view from
Kigali Genocide
Memorial
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Kigali is currently expanding towards the north, where the topography has higher attitudes. In seeking for safer areas for planning city extensions, the municipality must provide not only safe and serviced ground for new housing facilities but as well good connectivity with the city. The south-east boundary of the city
is represented by one of most important ecosystems in the region, Nyabarongo river with his surrounding areas protected under RAMSAR convention The current
city development is consiering the need to protect the wetland of the river, but not to the extent of is own water systems that eventually drain in the river. In terms
of infrastructure, the city is transited by important routes making direct connection with all surrounding countries. What is specific for the area is that the landmarks, as well as the topography, are orientation guidelines as much as the infrastructure. The city streets are well maintained, illuminated, guarded and cleaned.
The public transport in intensively used and very efficient. However in the central area traffic jams are usually expected when working hours are ending, mostly
because commuters working in Central Business District use personal vehicles for commuting, while there is the same one route also for those who transit the city.

2
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Nyabarongo
river
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Kigali today
Remera Area:
- glass architecture
- street advertising
- multiple stores buildings

Boublevard de LÒua
- massive architecture on top of hills
- visible green network

Remera Area:
- public park

Nyarutarama Area:
- high-class area
- informal housing in the wetland

informal shortcut

goats

football field
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II.4. Kigali in 2030
The Municipality of Kigali, via One Stop Centre for Urban Planning and Construction, is targeting a thriving city, a Kigali
Nouveau. The aimed development reflects economic stability, social welfare and biodiversity enhancement. Moreover, the new
image of the city, as envisioned by One Stop Centre for Development and Construction together with the consultants from Surbana Consultancy Singapore, is meeting the prospected housing
needs brining new opportunities for city development in matter of aesthetics, services and mobility. According to the housing
study “Housing Market Demand, Housing Finance and Housing
Preferences for the City of Kigali” of Planet Consortium, 2012, by
2022, the housing demand will double the current housing stock.
Of the total housing stock, half is in poor conditions and needs
to be replaced. The Municipality focuses on building new affordable and mid-range housing, but as well social housing for meeting the housing needs in Kigali. Together with the housing, new
urban services and infrastructure has to be developed, but also a
proper public space and construction for an urban area that offers
safety, comfort and with increased resilience to climate changes.
The city is implementing a master plan focusing on
developing adequate housing, education and workspace
spaces, infrastructure and transport, and quality of life (KMP,
2010) in order to provide specific guidelines for reorganizing
the urban agglomeration of Kigali by modifying the composition and arrangements existent on land (Law Governing Urban Planning and Building in Rwanda Official Gazette,
2012). It contains a medium and long term plans for the
development of the city. The master plan directs specific
land development plan and urban planning operations.
Kigali Nouveau gives alternatives to public space development,
infrastructure and green infrastructure (Kigali Nouveau, 2013)
Images: Kigali Master Plan.
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Sustainable Housing – The Singapore Way
Source: City of Kigali and Surbana International Consultants
Consulting services for design of detailed district physiscal
plans for Kicukiro & Gasabo , Kigali

The public space queries are a relatively sensitive subject in Kigali, as
it is a concept that has to have a meaning, before having a shape. The interpersonal communication is very important in everyday life, which is a main aspect
of social activity that the city aims to be supportive to (Kigali Nouveau, 2013).
The master plan enhances the opportunities for economic development and services provision, together with a strong architectural
development. Despite the highlight over services and architecture,
the human eye perception is also important in designing process and human
social needs are very important in terms of function.

II.5. Wetland park assignment
Kigali Central Business Development Wetland Park
The wetland are along Boulevard de l’OUA, north of Muhima District
are proposed to be developed as a Wetland Park with recreational, educational
and environmental purposes (Appendix 4, 2010).
The Kigali Municipality`s department of Land-Use and Management has been processing the possibilities of development and densification of the city, following steps of development in which the central area is
prioritized. Within it, the wetland area has a major importance in establishing
the connections between the central districts of the city. The wetlands between
Muhima Sector and Kimicanga have been selected to form the Kigali Central
Business Development Wetland Park, in order to complement the new developments in the CBD and to provide attractive recreational activities within the
City of Kigali.
The settlements of Kigali are placed mostly uphill; on the lower lands
the land is used for agriculture or not used on the wetland surface (Municipality
Assessment, Appendix 2). For each dwellings sector of the urban area,
there is the obligation of designing and placing water collection and drainage systems with the purpose of environmental protection (Article 11, Law
governing Human Habitation Official Gazette no Special of 12 07 2011).
: Kigali CBD – Key Feature Areas in Muhima Sector.Source: Surbana
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During the rainy season the rainwater flows has to be collected in wetlands
through a system of pipes and ditches (Governing Roads in Rwanda, 2012). The
wetlands are expected to be developed as public green spaces with strong aesthetical and sustainable features, as an important social bond of the surrounding districts
The area assigned for designing a wetland park is a vulnerable area in
which both ecosystems and human settlements are in a risk to be affected by
the direct and indirect effects of climate change, such as flooding and landslide.
In Rwanda, 1.4 million tones of soil are lost and more is losing fertility due to
erosion (REMA, 2013). The wetland park assigned has the purpose of upgrading the green network into a land use alternative that can bring the nature and
people together and reduce the risk of endangering any of them
The assigned park area is in the proximity of Central Business District,
and is naturally shaped by the valley. The valley is crossed in some points by
streets and boulevards; but the pedestrian connection between districts is
impossible apart from walking on the roads sides. During wet season the
amount of water is increasing significantly, therefore the wetland has to be able
to retain and drain it. Unfortunately due to both formal and informal expansion
for buildings there are high risk areas along the wetland boundary. Locally,
the wetland is used for agricultural practices, fishery and reed harvest. In
several zones, women do their laundry or collect water for domestic use.
The water is drained from the hills of Kigali in the wetland network
that directs it towards Nyabarongo, the main river surrounding the city. The
biodiversity created within the wetland consists from a variety of sudd and
reed that are reducing the speed of water flow and have an important role
in cleaning the water, building a precious biodiversity in inaccessible areas.
The wetland area is aimed to be reshaped in a city park that combines the vision of Kigali Nouveau developed by One Stop Centre and Surbana, keeping as much as possible the ecological values provided by the
wetland. However, the Environmental Authority (REMA) states that the
urban wetland is an important link the green network of the city, and requires specific planning, design and maintenance. The wetland park is
aimed to be an attractive landmark of the city, designed to bring closer people and nature, by aesthetics, attractions points and educational activities.
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III. THEORETICAL FRAMEWORK

III.1. Theoretical framework
The research focus addresses the concern of wetland loss, strongly related to
its causes and possible solutions in urban context. According to the joint vision of
Surbana and One Stop Centre for Urban Planning and Construction, the wetland has to
be integrated in the image of the city. Adapting to in situ situation, a selection of the
theoretical publications related to urban wetland ecology and landscape services
needs a closer look:
Wetlands protection and design
The literature regarding wetland conservation, development and design is
quite vast and consist in many research papers. However, focusing on the involvement
of a landscape architectural work in protection and creation of urban wetlands narrows
the literature study to a selection of papers explaining opportunities for integrating the
wetland in the image of the city. An important discussion in the selected literature is
designing wetland not only for ecological concerns, but as well for the people living in
the surrounding area. The urban wetland can shape an efficient water system achieving
important functions for everyday city life as clean water provider and, recreation
(Elmgvist et al, 2013), as well as energy provider using the dynamics of the drainage
water flow (Adams, 1999). All of the above can prove the wetland design functional,
serving the needs of a developed city. The wetland has an important role in storing and
cleaning the domestic and rain water. The water is cached, stored and drained, in a
process that can provide a natural cycle of water from land cover, to evapotranspiration
and water provision (Brown, 2010). The wetland is not solely to be used into urban
practices and design, but it has to be preserved as much as possible, with its biophysical setting encouraging biodiversity development. The functionality and the design of
wetland meet necessities in protection, creation and management of wetland (France,
2003).
Reviewed literature:
Elmgvist et al, 2013, Urbanization, Biodiversity and Ecosystem Services: Challenges and Opportunities : A Global Assessment)
John Adams, 1999, Managing Water Supply and Sanitation in Emergencies, Information Press,
Oxford
Robert L. France, 2003, Wetland Design: principles and practices for landscape architects and
land-use planners, Norton& Company Inc.
Robert D. Brown, 2010, Designing with microclimate, Island press

Landscape Services:
Since ancient times the cities were developed according to the geographical and ecological setting. Cities and agriculture grew together. With the
industrialization, modernization and corporatization, the city developed itself
from an organic system with sustainable circle of services towards a man made
system able to model the ground and the culture, into depreciation of natural
surrounding areas, enough for the messy ecosystems to be perceived as anesthetic, unpleasant to sight and experience (Steel, 2013). In areas such as Kigali,
the urban landscape is defined by the topography, and thus by the possibility
of building settlements on the hills and practicing agriculture along the wetland. With the expansion and intensification of city, the benefits of the urban
wetland have been covered by other urban development alternatives such as
placement of functions of industry, education and services in the already vulnerable ground of the wetland. The importance of the aesthetics of the urban
landscape in city development is not restricted to the functionality of wetland,
but as well as the physical outcomes that the wetland can provide, in order to
satisfy at least the needs for food and safety, especially in an areas endangered
by heavy flooding and famine.
The wetland is a fertile ground for food production, but not only agricultural practices can be supported. Activities as fishery, organic matter production and nevertheless conservation of water, soil and biodiversity (Campbell at
al., 1999) can also provide benefits of protection, creation and maintenance
of urban wetlands. In all households and livelihoods there are components
regulated and supported by biodiversity, such as food, water and fuel. One of
important drivers of services exploitation is biodiversity itself, and despite its
contribution it is irreversibly decreasing (McDonald et al., 2013). The landscape
services have to be the objective of wetland protection and creation, not solely
for their function as urban water system but for their ecological value and importance in balancing urban environment.
Reviewed literature:
Craig S. Campbell, Michael Ogden, 1999, Constructed wetlands in Sustainable Landscape, John Wiley & Sons, Inc.
Robert I. McDonald , Peter J. Marcotullio , Burak Güneralp, 2013, Urbanization and
Global Trends in Biodiversity and Ecosystem Services, Chapter 3 of T. Elmqvist et al., Urbanization, Biodiversity and Ecosystem Services: Challenges and Opportunities: A Global
Assessment Springer Science+Business Media
Carolyn Steel, 2013, Hungry City: How Food Shapes Our Lives, Vintage, London
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III.2.Wetland design principles
In the urban context, designing a wetland park has a more complex
process due to its overall spatial context, involving safety for human settlements and the protection of ecosystems within the urban area. The fact that
wetlands bring numerous benefits to people is commonly recognized, thus the
local governments and stakeholders should become also more aware of the
value of wetlands as the current city developments eventually lead to more
wetland loss (Torres and Tucker, 2003). An urban wetland park is part of a wider
network of wetlands. Particularly in Kigali, the assigned urban park area is an
important part of the green network of the city, completed by the important
wetland of the river Nyabarongo, as RAMSAR protected wetland.
Context

Understanding both the biophysical and social context of an area
are essential in the design process. The landscape architect has to phrase the
proper answer to what people demand from their everyday landscape. Each
area is conditioned by its neighboring lands (Dee, 2012) with their own social
construct, perception and usage of the surrounding land. When it comes to
specific design of wetlands, is very important to understand the biodiversity
processes that are happening in the microenvironments aquatic, terrestrial
and their connection. There are particular systems that correlate the aquatic and terrestrial environments, most of which have to be maintained undisturbed by human intervention due to their sesnsivity to interventions, such
as reeds that stabilize the soil, while providing livelihood for aquatic fauna.

Good agriculture practice
In the paper Good Wetland Agricultural Practices, Huib Hengsdijk
and Henk Zingstra describe manuals on principles facilitating good practices
according the specific context of the wetland. By categorizing the importance
of different farming systems there has to be studied the current nature and
magnitude of agricultural production in the wetland (Hengsdijk and Zingstra,
2009). The good agricultural practice has to prove the efficiency of the practices; the functions in regulating the climate, hydrology and pollution control;
considering biodiversity and nutrient cycling (Hengsdijk and Zingstra ,2009).
Urban Water System
The watershed has proved to be of high usage for energy production,
and water supply (Kaufman et al, 2011). The urban environment can be disconnected from the natural water systems while drains, soil terracing and vertical
construction reshape the landscape. However, the planning and designing decisions have to be based on the relationship between science and natural hydrologic cycle. The urban watershed focuses on the water ways not only through their
modified course in order to adapt water to urban development, but also through
their functions as improve the quality of the water cycle in nature (Kaufman et al,
2011), wildlife centre (ecosystem centre), and human amenities (France, 2003).

Vernacularism
There is much to be learned from the traditional land use and the
patterns of the current development as driven by culture and topography
(Brown, 2010). In time, locals have developed their own way to deal with water issues, to use the floodplains in a productive way, but as well to occupy
and inhabit wetland areas. In designing a wetland park the most important
consideration is the functionality and microclimate, allowing gaps in which
the locals can apply their innovation in land use (Brown, 2010).
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Ecosystem center
habitat complexity

Hydrology Modifiers
flood reduction

size-diversity relationship

landscape influence

Figures after Primary Principles, Wetland Design, Roberst L. France, 2003, page 18 - 23
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IV. PROBLEM DEFINITION

IV.1. Problem definition
Kigali is the Rwanda`s largest urban area. The infrastructure of Kigali
assures a good access to main urban facilities and it also encourages further
developments (Official Gazette nº 04, 2012). Kigali has persuaded many operations to improve the living conditions in urban areas (Human Habitation Official
Gazette, 2011) and the image of the city is now dominated by impressive landmarks mainly consisting by high buildings. Kigali is focused on economic driven
developments as well as satisfying the increasing housing needs, However the
balance with urban green and natural areas is not yet approached from any
direction.
According to the policy for protection of green areas and other spaces
of public interest, the vernacular development of squatter areas has affected
the implementation of land master plans thus the city is lacking public space
(National Land policy, 2004). Within city development, the biodiversity and the
human activity are likely to be directly or indirectly influenced by the cultural,
aesthetic and scientific factors (Organic law n° 04/2005). The city development
has much focus on rehabilitating the ecosystems and to assure an income for
the people living nearby the valleys. Preserving, conserving and managing in a
sustainable way the ecological, economic and socio-cultural services can bring
valuable outputs of the urban development (REMA, 2010).
The Rwandan landscape has valuable assets as its soils, air quality,
water and biodiversity, nevertheless the culture and customs it carries along
the time. The valleys across Kigali are considered green public spaces that have
to be developed against uncontrolled development to avoid landslide risks
and soil erosion on slopes (National Land policy, 2004). The main water source
is the rainwater, but there are also several springs that drain in the valleys.
The wetlands consist mainly from plain lands used for intensive agriculture
and swamps with high ecological value. The plain lands are flat areas with little
water during the dry season and they also have less biodiversity than the areas
with permanent water. In contrast to plain lands, the swamps have much
stagnant water and large habitats of papyrus, cypress and birds occur.
Kigali is a prosperous city. Its fast development is reflected in the
aesthetics, with new developments contrasting the traditional architecture,
land use and activities. However, the vision of Nouveau Kigali is currently lacking

the connection with the natural assets the region has, in particular the wetland
network. Moreover, the continuous and intensive expansion of the city, as well
as the challenges occurring due to climate change is a treat to the wetland
ecologies. The geographical location and the city development depend on
wetland ecologies, facilitating integration of achievement of social needs as
well as biodiversity enhancement. Despite the fortunate geographical position
and the value of the wetland, there is not yet achieved a clear structure of
bringing the nature and the people together instead of fighting for territory.
One of main challenges is now to make sure that the contribution
of urban wetland to human well being delivered with its role of biodiversity
and ecosystem services in all levels of decision making and implementation.

“There is no escaping the fact that we live off the
environment – however, the downside of this dependency is that as a continent, we are extremely vulnerable to sudden changes the environment – particularly climate change
resulting in rising sea levels and the destruction of fragile ecosystems.”
President Paul Kagame, Address to the African Ministers of Finance and Environment,
Kigali, May 21, 2009. (Source: Environment Sub-Sector Strategic Plan 2010–2015,
REMA 2010, Page 1)
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IV.2.Knowledge Gap
The city of Kigali is developing, expanding and intensifying, and it is
doing it fast. Kigali Nouveau vision concerns housing and services adapting Kigali
to an increasing number of inhabitants and with this, increasing demands from
the people who are and will live there. However the “economic” and “social”
are only two of the three pillars of sustainability, thus the planning of city
development is not yet concerned about (re)integration of nature in human
habitat.
The urban wetland is an important asset of Kigali, an important
threat to the safety of inhabitants due to flooding and landslide, but in the
same time it is an important tool in city development. Thus, the exploration
of the potential of the wetland into connecting the natural biophysical system
and human settlements is a key in developing alternatives for a sustainable
development of the city, planned and designed from regional to local level.

The gap between real landscape and the vision
developed needs to be fulfilled by a close investigation of both
ecology of the wetland and its position as a resource feeding
the city development process. More than a border, the wetland
may be a connector between people and nature, between
surrounding districts and between old and new developments
if analyzed and explored to its best potential as urban green
network.
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IV.3.Hypothesis
On one hand, the wetland ecology is the victim of anthropic
development, but that is not the only threat in wetland loss. The climate change is
a major factor influencing directly the amount and quality of water leaked in the
wetland. The city is a cause for increasing the already growing amount of
water. On the other hand, the city is victim of floods, landslide and
other natural answers to human installations and climate changes.
The assignment given by the municipality, to design an urban wetland
park for social, touristic and environmental balance meets the need for public
space and the water management queries. Thus, it is supporting a safe
housing development along the wetland. In an area as Kigali, with its fortunate geographical position, the approach in city development has to first
consider the local resources regarding landscape ecology and biodiversity.
The wetland is an important asset to complete the sustainability balance in
city development and its potential has to be analyzed and explored in order
to deliver a design that will shape the wetland ecology and the human
settlements as strengths, changing the direction of current urbanization
process into a sustainable one.

IV.4.Research Questions
What is the potential of the Kigali`s urban wetland landscape to reintegrate
human-nature contact?
Sub Research questions:
How can the urban wetland be used as a city strategy in adapting to climate
changes?
To what extent can the human impact be guided in order to protect wetland
ecosystems?
To what extent can the assigned wetland urban park design enhance public
space public space consumption?
To what extend can Kigali`s urban wetland park deliver landscape services in
the central area of the city?
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V. RESEARCH DESIGN

V.1. Goals and Objectives
Goals

The purpose of the thesis is investigating the potential of urban
wetland in developing alternatives for city development to enhance its response
to climate change, with a focus on locally applied solutions for public space
design, household`s safety and nevertheless protection of ecological
systems. The research outcome has to give solutions to missing pieces of the
city development structure, by putting light on the uncontoured strategy
for urban green. Nevertheless, the research is a statement of the importance
of wetlands, globally and locally, for the benefit of the worldwide wetlands
system and for the people living in the study area.
Objectives
- analyzing the relation between urban wetland and surrounding areas
- provision of empiric data regarding potential of urban wetland protection and
creation strategies in climate change adaptation
The intended results of the project are exploring the extent of fast
urban development with respect to the natural assets that the city has for both
environmental and social reasons. Furthermore, the assignment received shows
a clear interest in upgrading the urban green system and it as well confirm the
need of public space development. However, the research aims not only to certify the need of design and construction of an urban park, but exploring the
full capacity of the urban wetland as an asset to provide social, economic and
environmental benefits, enhancing the city`s adaptability to densification and
climate changes.

V.2. Research design
The research is investigating the natural setting of the wetland as
well as the urban landscape of Kigali, in particular along the wetlands. The
city grew together with the natural environment, but currently it is growing
alone. In order to re-establish the ties between man and nature in the spatial planning of Kigali, the data has to be collected from the field, from the
policy makers, from the inhabitants and from the evidence assembled by the
researcher.
Based on the knowledge achieved during studies, and on the published literature about the wetlands function and functioning, a series of
methods followed exploring the potential of the wetland landscape. Living
in the area, the researcher had the opportunity of applying several research
methods in order to achieve a good understanding of everyday life.

V.3. Research process
The research process went slightly different than a linear process of
research design. The starting point was identifying world saving tools to fit the
researcher expertise. There is much landscape architectural work to do in developing countries, and even more to improve the developed ones. However,
following the concerns in urban development and water related issues Kigali
has offered a thick fabric of resources to be converted in empirical material. A
zoom out on the regional scale had to be made, for a holistic understanding of
how the wetland works as a complex system, specific in and around fast developing Kigali. Biophysical data have been joined in order to provide a design that
fits the natural environment and shapes the future spatial urban planning with
consideration to nature.
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VI. METHODS

VI.1. Landscape Architect`s position

VI.2. Methods used

For the current research, as researcher I position myself within the
social constructivist worldview. This worldview refers to assumptions that individuals want to understand how the world is functioning and what everyday
life means for them (Creswell, 2009). This worldview is an approach to qualitative research; I identify myself seeking to understand the broad topic of the
assignment – designing a public accessible green space in Kigali`s wetland area.
Thus, is important to as multiple participant meanings, the social and historical
construction in order to generate theory.
As a constructivist researcher, I assume that the respondents of the
research seek to understand the world in which they live and its development.
Each person sees, feels and understands differently the physical world, giving
individual meaning to moments and places. However, is my own academic
background and professional experience that shapes interpretation of the data
gathered. Spending time together with respondents helped me understanding
the meanings that they give to the world they live in searching to develop a
theory or pattern of their everyday experiences in urban landscape (Croswell,
2009).
The live interaction with people from Rwandan communities can only
generate social meaning transited into research data (Croswell, 2009). The
meaning that each responded gives to the aspects of different public spaces,
their perceived importance and utility – got me to understand the world seen
through the eyes of the respondents, narrowing the research towards alternatives as solution in the query of accessible green areas within Kigali city. The
research is relied both on empirical data as well as on to rely on participant`s
view of the Kigali`s green spaces situation (Croswell, 2009).
Urban wetlands depend on their ecological function but as well have
a specific aesthetical form. There is much about the biophysical setting of a
wetland area, from the abiotic, to biotic, to cultural layer of the environment
created. Reflecting upon the general everyday life in the context of Kigali, was
important to understand the way people make sense of life and the environment they live in. In order to deliver a complete explanation of how a place
should be designed, I first wanted to make clear for myself, as a researcher, why
I am doing it and for whom.
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VI.3. Site analysis
Wetlands and water resources are a dense drainage network being
one of the main natural assets that sustain Rwanda’s economy. With a sum
of 278,536 ha of marshlands (10.6% of the country’s surface area), close to
150,000 ha of lakes and 6,462 km of rivers and streams (SoER 2009), Rwanda is
well endowed with water resources. These water resources have been utilized
naturally with little technological application and limited industrial use, until
recently. But in the recent past, as land degradation has increased, the pressure on water catchments and watersheds –hillside forests, wetlands, and river
banks, has increased, which has resulted in reduced quality and quantity of
water.

Factors as climate and geology are being influenced the evolution of
biophysical system. The annual temperatures in Kigali vary around 20⁰C (Figure
VI.3.a.), favoring processes and evaporation of water in plain surfaces. The geology facilitate an efficient infiltration, however the exploitation of the surface
in urban areas is affecting their capacity of absorption.

Figure VI.3.a. Annual Temperature in
Rwanda

Rwanda hydrological system
Source: KCMP

Figure VI.3.b. Geology
of Rwanda

Images source:
Johnson Funga Ntagaramba, 2008 , Atlas de
Géográphie
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VI.3.1. Physical structure and land use
Kigali is in a mountain area with altitude varying from 1300 to 1600
which facilitates a fast water drainage sliding from hills into the valleys. The
water is drained into the river Nyabarongo which shapes the south west administrative boundary. The topographical setting facilitates a good connectivity of
urban watershed, as well as a city development driven by agricultural practices
related to water. Kigali is fortunate to be having its climate, geographical position and specific elevation in a complete set of nature guided usage of land.
However, the connection with nature is now exploited regarding land use and
occupancy.
The land use and occupancy are being developed with concern to
maintain a certain degree of safety, when related to human settlements regardless the natural ecosystems and the balance required (Annex 1). Moreover,
the high density livelihoods are positioned in the highest topographic attitude;
therefore the drains retain domestic water transporting it on long distances
towards the wetland. The areas in the proximity of the wetland are plain fields
and swamps that collect the drained water from uphill settlements.

The city is positioned in the Plateau Central of Rwanda, with altitudes
between 1300 and 1600 m. The main driver is the infrastructure that follows
the topographic lines, but also the topography itself, regarding expansion of urban land. The eastern and southern border of the administrative area of Kigali
is Nyabarongo River and its wetland, a large area with numerous ecosystems
and protected as RAMSAR site. Currently, the urban area is expanding towards
north. One of the main reasoning is possible expansion of the city of higher
altitudes, in areas with lower flood risks. However, the expansion involves deforestation and terrain leveling, for implementing of adequate urban services
of the new districts.
The city is divided in three main districts: Gasabo, Nyarugenge and
Kicukiro, ran each by its own administration. The districts are bordered by main
transport infrastructure and wetland network. The main infrastructure is transitory throughout the city, making the connection from east to west and and
noth to south of the country. As the main national routes cross the city, the
transport brings a high level of transit, emissions and affects commuting within
the city. The main roads connect Kigali also with the secondary cities and with
the new airport that will be build in Burgesera, 40 km in the south of Kigali.

Watershed Network
Source: KCMP
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The urban fabric shows gradually increasing densities from the perurban areas to the city centre. In the per-urban areas the settlements are traditionally build along the roads, surrounded by private land for agricultural practices and grazing, the new peri-urban settlements are congested for a more
efficient implementation of basic services infrastructure. The streets in periurban areas follow the topography, and the land is used with respect to the
natural areas.
The areas within the administrative borer of Kigali are better served
by infrastructure and public transport. The densities of human settlements are
increased suddenly, avoiding the risk-prone areas such as abrupt valleys and
wetlands. However, with a high grade of concrete land cover, the rain water
is not able in infiltrate, thus it is directed toward the lower areas. The risk of
dense uncontrolled development can lead to landslide and a high amount of
water brought to lower lands. The planned development is staged in building
the infrastructure of streets, drainage and electricity, yet providing areas to be
further designed as public spaces.
In the city centre, the landscape is dominated by the constructed environment, in particular by buildings. The urban fabric is shaped by infrastructure, and planned with a fair ratio of constructed-empty space. However there
are areas that are developed or have initially been developed vernacularly.
Those areas currently have very high densities and the basic services are not
adequate, which frequently led to landslides, collapsing of houses, host a high
number of people, with lack of jobs or land for providing resources. The main
landmarks in the city are the City Tower (the first skyscraper build in Kigali),
Nyabugogo transport hub, Kigali Business Centre, Amahoro stadium, the Ministries and the current Kigali International Airport. The current infrastructure
connects the districts with the landmarks. However, due to high transit, the
existing main roads crossing the city will be upgraded as regional highways, and
the current roads within the city will be upgraded to boulevards. Moreover the
infrastructure plans will develop new avenues and boulevard, along with paving
the existing ones and implement lightning system. The current infrastructure
to be upgraded, but also the new boulevards and avenues to be build are tangent or crossing the urban wetland, influencing both access and construction in
wetland areas, endangering ecosystems and exposing new construction to risks
such as flooding and collapsing.
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The proposed land-use plan in the city
of Kigali aims to integrate different grades of
densification and land usage. Acknowledging the
importance and necessity of water catchment of
clean water, the water cleaning and waste management are solved through numerous environmental treatment zones, and land-fill areas for collection and separation of waste. Overlapping the
land use plan proposed by the municipality with
the topographical situation, is noticeable that the
housing densities are developing according to the
topography, but reverses the current situation:
high densities uphill and low densities in the low
lands, facilitation land use for food production and
environmental purposes. Moreover, the municipality aims to develop urban centers, apart from
the already developed Kacyru and Kigali Business
District.

Land Use Plan
Support map: Land Use Plan, KCMP
36

Land Use Plan
Source: Land Use Plan, KCMP
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IV.3.2. Green Infrastructure
Kigali is a city with a dynamic ascension towards sustainable development. The goals of the municipality can not only develop a strong economic
core of Africa, but they can also maintain a fair equilibrium of green areas within the city, contrasting with the build clusters downtown. As the main economic
opportunities lie in activities within the city, the number of inhabitants of Kigali
is growing fast. Until year 2020, the municipality of Kigali has set Millennium
Development Goals in which the city will be “a model of prosperity, environmental sustainability, and social harmony for all its citizens” (KCMP, 2005).
Rwanda faces one of the highest rates of migration to urban areas and Kigali is
the primary destination. One of the challenges is answering to the risk of being over-populated and the balance of build-vs. green environments. The main
concept of development is that all elements within the image of the city to
not be treated individually but together. Kigali is a city that is developed with a
“modernistic” approach (New Kigali, “Quick View”) dealing with flooding risks,
overpopulation and sustainability issues.
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Land Use Plan
Support map: Land Use
Plan, KCMP
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VI.3.3. SWOT
Strengths
- Nyabarongo river – the drainage capacity and biodiversity of the river bed
consist in a very strong ecosystem contouring the city;
- The wetland shaped by Nyabarongo river has a soft buffer area towards the
build environment within the city. The existing buffer area consists of touristic
areas, agricultural practices and dense tall vegetation borders;
- The infrastructure across Kigali is an important asset as it facilitates quick
access in the city;
- The man-made landmarks (buildings) are defining the routes across the city;
- The sceneries are the guides for the routes within the city.
Weaknesses
- During the dry season, the wetland was a clear boundary shapedby the
vegetation. The dried plain fields used for agriculture change the consistency of
soil misbalancing the ecologies during the wet season when the plains are
flooded;
- The infrastructure development and the increasing number of inhabitants led
to an expansion of the city both in horizontal and vertical dimension;
- The traditional use of land is replaced with modern technologies and services
providing inequality of nature and men, in the urban context.
Opportunities
- The city is expanding towards the Northern side of Kigali, where the altitude
is highter. Thus the wetland can be well protected from human interference;
- The city expansion implies moddeling the terrain in order to facilitate housing
development, contributing to decreasing landslide risk;
- The infrastructure development facilitates a mobility flow for a less congested
Kigali;
- The topography can facilitate a coherent future development of infrastructure,
architecture and sceneries.
Threats
- The increasing amount of water collected throughout the urban watershed
drains in the river, regardless of its cleanness;
- The land use and occupancy threaten the biodiversity of both wetland and
forest ecology.
- Informal housing and land use is breaking the links within the urban wetland
network, facilitating risk exposure

Strenghts and opportunities

Weaknesses and threats
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IV.1.4. Conclusions
The wetland network across Kigali is mainly formed by rainwater
marshland draining in a constant canal, directed towards Nyabarongo River.
The disposition of land bases along the hills imposes specific identity as the
attitude decrease towards the valley. If in the top of the hills there are many
of wealthy group settlements sites, institutions and public facilities, down by
the river there are many informal human settlements and bare sites commonly
used for agriculture. Within the city, can be noticed many areas on a steep
slope, unsuitable for (planned) construction. In both urban and peri-urban
area, the slopes are reserved for farming, forestry, grazing and green spaces
(Rwanda Official Gazette, 2012). The slopes along the valley are locally used
for production and human food supply, which is a great value but as well a
threat caused by overexploitation and invasion of natural biophysical system.
The wetland functions normally when having seasonal flooding (Denny, 1985).
However, by shaping the natural topography in order to assure the accessibility
in landscape services it is required as well a flood control system. In order to
meet the food and living requirements, the buffer area between the congested
livelihoods and the wetland itself has to be designed using specific framework
guiding the spatial planning, providing space for vernacularism in land usage.

Nyabarogo River
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VI.4. Design Research
VI.4.1. Traditional use of space
Traditionally the land was the source of the family autonomy. The
plain fields and slopes were support for intensive policuture and in some cases
animal husbandry, sufficient to providing the sufficient amount of food required
by a household. The areas used as a pasture for animals were occupied with
species as Pennisetum purpureum, Panicum maximum, while plain fields
were cultivated with maize, sweet potato, beans and yam (Roose,1996).
A common practice is using fire to clean the land and to renew the
fodder. Another practice in cleaning the land and renewing the fodder is by
animal husbandry for the soil to maintain a certain level of fertility(Denny, 1985).
The areas nearby the water drains are used for Raphia farinifera
(raphia palms) separating areas of tuber crops as yautia, taro, yam, cassava, from
areas with banana trees and various vegetables.

VI.4.2. Current use of space
With the increasing number of inhabitants the multiple division and
intensive usage of land became more harmful for the ecology of Kigali.
Although the city has grown together with agricultural practices, now Kigali is a
services based society, despite the important role agriculture for both provision
of food products and environmental benefits.
Kigali Master Plan was developed by One Stop Centre for Urban Planning
and Construction together with OZ Architects (KMP, 2010) in order to provide
specific guidelines for reorganizing the urban agglomeration of Kigali by
modifying the composition and arrangements existent on land (Rwanda Official
Gazette, 2012). It contains a medium and long term plans for the development
of the city. The master plan directs specific land development plan and urban
planning operations that have already been proceed.
The master plan aims to maximize the environmental benefits
and resources of Kigali and protect human health and the environment to
the highest degree possible by administration of urban growth, reforestation
strategies, urban agriculture programs, and water management through
environmental treatment zones. However, in the real situation social
and economic pillars have been included in a strategy plan of developing
Kigali Nouveau losing the link to environmental benefits.
The current use of space is guided by the infrastructure, architecture
and services. The agricultural practice is losing its status as the urban
green and brown fields are desired to achieve an aesthetical value.
Remera City Park

Nyabugogo bridge

Roose,1996
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VI.4.3.Prospected use of space
The analysis of prospected designs for city development has been
made in order to identify weather of not the green infrastructure network
is upgraded integrating the predicted need of public space. In the directions
established by the Millennium Development Goals, Ramsar, Kigali Master
Plan and REMA, the wetlands are important to be preserved, protected
where possible and the creation of setups for biodiversity enhancement is encouraged.
Looking further into the concepts of how to apply the desired sustainablity,
the link to the wetland`s ecology is being lost in favour of modern approach
in using the wetland area for creating a city park. Despite the high aesthetical
value the design provide, it might highlight the current ecosystems and
opportunities to create space for nature to develop its ecosystems.

Neighborhood Blocks proposed in KMP
Source: One Stop Centre for Construction and Development

Kigali Master Plan - Central Business District; Source: Surbana
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V.2.4. Laws and policies
The national and policy refers to restructuring informal housing by
expropriation of land rights, clearing the houses and other instalations, and
displacement of communities (MINELA, 2009, Five-Year Sector Strategic Plan,
page 37). The re-ocupation of land is restricted by expropriation in public interest, and proceedings with the execution of planned projects to prevent expropriated people to resettle(Law governing Human Habitation Official Gazette
nSpecial od 12 07 2011, Article 17). According to the Law Governing Urban
Planning and Building in Rwanda (Official Gazette n Special of 30 05 2012) the
master plan determines the general land use and the areas needing protection (Article 43), but it also determines future infrastructure developments, and
with infrastructure, inevitable new architectural developments.
The national land policy statement is approaching the public green
spaces and valleys to be protected and designed in order to provide touristic
attraction, provision of wood reserve and limiting factor of urbanization process (MINELA, 2009, Five-Year Sector Strategic Plan, page 38). Infrastructure
and public buldings will be constructed in residential areas with no prejudice
to agricultural, livestock and environmental protection (Law governing Human
Habitation Official Gazette nSpecial od 12 07 2011, Article 13). However, concerning the current developments, according to the current law, many of the
developments have replaced postential publc green areas, with constructed
developments.
The strategic objectives of environmental plan are rehabilitation of
ecosystems for income generation, sustained provision of ecological, economic
and socio-cultural services (Environment Sub Sector Plan 2012-2015, REMA
,2010, page IV). However, the aims of the sector plan is an economic-ecologic
balance, which does not guarantees ecosystem rehabilitation (Environment
Sub Sector Plan 2012-2015, REMA ,2010, page 18). Therefore the administration of environmental management is conflicting to building and construction
plans. The urban wetland is a middle ground, which agreed to be maintained/
designed as green space and protected by future settlements occupancy.

VI.5. The voice of Kigali
Method and process
The socio-anthropologic research aimed to identify an image of
the city as perceived, imagined and wished by the ordinary youth of Kigali.
The respondents are a group of teenagers with different backgrounds and financial situation, following a secondary education.
VI.5.1. Research by perfomance
- Discussions
- Poetry
- Expression workshop
- Drawing workshop
- Painting workshop
- Performance
VI.5.2. One to one interviews
King David Academy is one of the best secondary schools in Kigali, according to the performances on the Scholastic Aptitude Test 2013. Although
private, within the school there is a fair ballance between students supported
by their families and students with a finance. The school`s schedule is very
strict. As a boarding school, the students are not allowed to go outside without
permission, apart from the holiday weeks. Moreover the objects/clothes/goods
brought from the outside are forbidden. There is a strict separation of sexes after class, there is a strict uniform regulation, class and preparatory schedule, as
well as a strict schedule of spending the spare time (limited TV program in the
main hall, compulsory sports day, cleaning and laundry, church services and
library time).
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VI.5.1. Research by perfomance
The research process is a craft itself having as components various
art-based tools as qualitative techniques in collecting data and analyzing them
by objective interpretation of the outcomes of each stage of the research.
The research by performance is particularly used as an approach of qualitative
research in exploring, discovering and describing how the respondents make
sense of the world they live in. The research method had an important
input of data, and it is as well an excellent tool for both raising consciousness over
the everyday landscape and expressing an opinion about it. The method used
promotes verbal and visual dialogue, leading to a better communication and
understanding of everyday life.
Rwanda is a country in which the free expression was limited by law,
in order to prevent the rage among the citizens. Moreover, within a boarding
school where students spend at least 6 years of their life, the discipline is highly
important in matter of appearance and interaction with others, the freedom of
speech is a special treat and this limitation gets deeply embodied in the way the
new generation makes sense of life.
The method of research by performance enables the students to
express themselves, their thoughts and expectations from the urban
environment they will (most probably) live in. Although a social research tool,
the method is focusing not on the behaviour of the respondent related to
their everyday environment but to the perception of the environment and its
image as they remember it. The method is a tool in which the respondents
get to the degree of comfort in which they feel free to express their thoughts.
The respondents are 40 students of King David Academy, in the last
two years of secondary school, with ages between 16 and 22. The students were
part of an extra-curricular program with the officieal purpose of assembling a
theatre play adapted and interpreted by the students. The activity was
structured in order to encourage the students of expressing themselves in
different ways, and to comprehend the storyline of a literature work while
translating it on their own thinking. The theatre play, as an umbrella of the
socio-anthropological research, with the purpose of triggering insights of the
perceived image of the city, the public space and the desired landscape of
greenery within the city.
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Group discussion
The educational system has a deep footprint in the way students’ asses their answer to a question, some of them being afraid
that they can give a wrong answer to an open question. Within the
group discussions, a very important aspect was to understand the
storyline and applying it to the contemporary Rwandan culture. The
way the students approached the group discussions reflected the
need of guidance. The questions, although open, needed guidelines
for answers, moreover, a lot of patience was necessary as many of
the students were less daring to answer.
Poetry

We have called it poetry writing, taking the story line and
putting in not only in words but in expression. The script writing
and was a very interesting process of putting the story in words. The
difficulty was choosing the right words for expression, words that
have been shaped in order to transmit feeling, more than facts.
“I will raise a statue
A statue in pure gold;
As mark of love, and peace, good
feelings
Between us all”
(Montague, Act 5, Scene III, rewrote by a student)

Background drawing
The drawings had double purpose: for the
students - understanding better the scenes and the
scenery of the play; for the researcher, a way to understand how the students visualize an imaginary
outside world. Many of the drawings have shown
similarities with Rwandan landscape: big houses of
rich people, the nicely-curved hills, and the red soil
of the unpaved streets, big cars, and people smiling.
Expression exercise
The expression exercise was an experiment
over the behavior when outside the school`s
gate. There was a clear curiosity over the
sights, and a highlighted pleasure of using the open
space for games, a preference for the shadow and
walking on the existent paths.
Painting workshop
The students have explained the importance of the social aspect of the streets, the cultural
aspect of the graveyards and the preference of hills,
greenery and sunlight by the window of any chamber.
Thus, the social importance of the public space
has been acknowledged keeping attention over
the sights offered by the landscape around.
The performance
In the performance day the experiment was based on the assumption that is easy
to express ourselves when the story is clear and we have all means to do it. The relation
of the performance with the environment reflected a strong cultural aspect: the delay, the
restriction to usage of public goods/ public space and the need of a treat for respecting the
rules.
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VI.5.2. One to one interviews
The interviews started when the students were already inside
the school for 2 months, without going outside the school meanwhile.
Thus, the answers reflect more of the image of the city as remembered
and the meaning of the landscape as perceived by the respondents. The
questions (Appendix 2) helped the researched to develop a broader image of the city as perceived by the students, with equal focus on the
meaningful public space and their wished from the green public space.
Kigali City
Most of the respondents spend their time outside visiting friends
and family, having walks on the streets or some drinks on the terraces. What
is most attractive at the city is that it is clean, safe, beautiful sceneries among
which are specified the topography of the city, the greenery, the hills and the
lights by night. The majority of the respondents would recommend the city
for its infrastructure, hills, attractions (jobs, restaurants, hotels) cleanness
and for being lively and with nice people. The respondents found as less
attractive points of the city the fact that the regulations are too strict, there
are many cars and there is no freedom of expression. They have noticed as
well that there are not many recreational opportunities apart from those that
you have to pay for. Also, among the weaknesses of the city are the lack of
pavement on many of the streets and the fact that all attractions of the city
centre are closed by night. The students have expressed a concern over the
systematization of everyday life, in which, runninng for jobs, shops and venues,
people tend to lose tradition and values, even if is about having a quiet walk.
Public Space
The public space is defined by the interviewed students as everything outside
the school, where everyone is allowed, quote “Somewhere when you can
be freely with anyone, but under the rules of the country” (referring to the
streets), “all you can see and you can reach by foot, that doesn’t belong to
one person”. The public places are exemplifies as the market, bars, theatres,
salons, restaurants, roads, stadium, library, public schools, quote “Everything
that doesn’t have a wall or a fence is public “.

The overall cathegiries of public space, according to the respondents are:
Places to buy things/ to buy services/ to meet people
Outside/ inside
With people/ with cars
Green/ red
To sell/ to show off
Educational/ shopping/ entertainment
Empty/ Crowded
The image of the public space as the students remember it is more focused
in classifying the space where everyone is allowed in everyone is allowed
as long as it buys, sells, as long as someone wants to meet someone, to get
educated or entertained. Regarding the aspect of the public space, it is
divided in in outdoor and indoor, with the reference that the exemplified
indoor public spaces are actually in public-private regime. However the
public space’s aesthetics is also names and divided in green – referring to the
greenery, and red – referring to the main colour of the unpaved roads, the
dominant colour of the vernacular architecture. The public space, as the
students remembered (after more than 2 months of staying inside the
boarding school) is meant for people to meet, to shop, to relax and to exercise.
Nevertheless, the perception over the public space is that it has “makeup”
(decorations), is crowded, having many colours from the advisement of different
companies or with clothes hanging – either from shops or people putting them
in the sun to get dry; public space is organized, with many trees, streets having
pavement and light during night time; the public space has fences around the
greenery, many cars and many people. The overall image of the public space is
a positive one, with plenty of places in which people can go freely, for a certain
activity. The perception of public space although embodies in activities, reflects
appreciated aesthetic valences of the landscape, as the colours and the crowds.
City centre
The centre of the city is a landmark different then as named by the municipality.
Some of the respondents call city centre other urban hubs that provides transport,
services and attractions more than the city centre itself as Kacyru and Remera.
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The center of Kigali, as known by the locals and as claimed by the municipality representatives is the “roundabout” (Image VI.5.2.a.), a landmark of the Kigali Business District. Another important landmark of the city centre is the city
tower (Image VI.5.2.b.) the tallest skyscraper in Kigali by now. Asked why is the
specified place the city centre, the respondents answered that the reason of
calling it city centre is that all the local and national roads meet in that specific
point and there are many shops and institutions in that area (KBD). However
the local and national roads no not lead straight to KBD and the shopping area
is not larger than average. The reasoning for naming other hubs as city centre
is (Image VI.5.2.c.) that is they are transport hub within the city - making the
public-transport connection with all the districts of Kigali; and Kacyru district
is named city centre due to the presence of the ministries and other national
authorities. When describing Kigali Business District, the respondents named
that there are there many services, shops, a fountain, a flag, statues, banks and
job opportunities.

Image VI.5.2.b. KBD “City Tower“

Source: www.skyscrapercity.com

Image VI.5.2.a Kigali ““Roundabout”
Image VI.5.2.c. Remera Area

Source: www.mytropicalvisions.com

Source: rw.worldmapz.com
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Urban wetland
Nearby KBD is the wetland area, separated by CBD by Avenue des
Poids Lourds. The respondents perceive the valley as having mainly slums,
garages, industry, free land and plantations. Asked about the attractions of
the valley, the respondents referred to people living in poorly maintained
houses and doing land-works. As most of the descriptions of the area included the term “slums”, the respondents were asked the reason for the
presence of the slums – that is the cheap life build within the city. One of
the students argued that the rich people live on the hill, and the poor ones
downhill, where the ground is very risky. The un-build area in the valley
is reasoned as unsafe due to the landslide, flood risk, but also due to the
necessity of having un-build areas to separate busy areas within the city.
“No one goes there, there are no streets”
“Why is the free land there?
Because is a border between busy areas, to cool it off”
Regarding the aesthetics of the wetland, referred to as “the KBD valley”,
the respondents described it as both green and crowded with houses,
congested, and most of the respondents stated that they don`t like it because it
is dirty, shrubby and disorganized. The positive appreciation of the valley is that
is green and nice to look at. No responded mentioned the presence of water.

If I were a mayor
Focusing on the wetland (“KBD valley”), the respondents were asked
what would they do in the area to improve its state, usage and aesthetics. The
answers, although reflecting both economic and social aspect, focused on
changing the “bad” image of the area towards an organized image of the city.
Building safe housing, a church, shops, cinema, improving the sanitation are
some of the examples of works to be done in improving not only the area itself
but integrating it in the city life and image. Apart from the physical
interventions aiming to bring a system of safe housing and jobs, several
respondents had the idea of moving the people “to a better place” and
to “establish something like a park”, for entertainment, relaxation, for
socialising, In Kigali the respondents described the parks as green places along
the streets.
A park

A park as used in common language is a “tax park” (transport hub)
or a natural park as the safari and the rainforest. A “park in a city” was
mostly explained as a green place where people gather and offers attractions
and nice sceneries. The green parks of Kigali are known for their inaccessibility.
Many of the students answered that Kigali has no green park. A separate case
is Kayire, a public garden, known by a small part of the respondents, that have
been there once, but never returned due to the fact that there were not many
people, no benches and no other attraction apart from the sceneries.
“A big garden, with flowers, with butterflies, with trees, with sun, with
fountains, with families taking a walk in it”
“I have never been in one. I know is a public space. People go there, meditate,
there is nature, sunsets, ice-cream shops..”
A nice park is understood by most of the respondents as a place
where people have fun, where people meet, talk, kiss, admire the sceneries,
read a book, have a picnic. Special preferences for a park have been counted
as benches, and clean pathways, big trees and flowers, ice-cream shops,
fountains, swings, small shops and a lot of greenery. Asking for a special
advice for having the best park, some of the respondents gave tips as a
swimming pool, doves, water jets, elevators and “many high-tech gadgets”.
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VI.6. The color of Kigali
A short analysis of the contemporary fine art developed in Kigali showed a detailed description of the public space
in the city, as well as the importance of the streets and greenery in vizual representation. Culture of today, more than in
physical setting, is transmitted by behaviors and activities. As beautifully represented in paintings, the streets of Kigali are
a chromatic chaos. Decorations, fabrics, adverts, walls, labels, screens, everything is color. All, in addition to of a lack if
(public accessible) green areas, making the predominance of public-seen spare a colorful pattern. The aesthetics of the city
reflects the culture of the place, by activities, people the colors and the atmosphere created in the limited public space.
Canvas Paintings in oil
City Tower (left); Nyabugogo Market)
(right)
Ivuka Art Centre, Kacyru, Kigali (2013)
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VI.7. Observations from the field
City centre.
The centre of the city is landmarked in the common language “to
town” or “at the roundabout”. Kigali has many roundabouts, “the roundabout”
is not special by its dimension, nor the roads it combines; but due its position at the entrance in Kigali Business District. The centre of the city, as
known by the locals, is not more crowded nor more good maintained
than any other district. It has skyscrapers, cafes and restaurants, shops
and many cars. Although the roundabout did not seemed special, after 3
months of using public transport as mobility means, I understood that the
reference point of KBD is the roundabout due to the fact that it makes
connections and gives easy access to many of interest points such as the City
Tower, the shopping mall and the restaurants. The city centre is, as observed,
a place wherefrom the economy and businesses flourish; thus, plenty of jobs,
people and cars. However, if the city centre aims to provide a social bond between permanent and temporary inhabitants, KBD does not offer an interaction apart of those based on exchange (buying services, products, information).
Public space.
Other areas within the city are developed towards the social interaction, but more often used by inhabitants. The large roads are used for leisure,
and commuting, (for example the reason for walking is to go to
someplace, but the walk is enjoyed). Mainly all streets with light
during the night time are used for “promenades” (Image VI.7.a), but larger
groups of people walk on Boulevard le l`Oua, between “the roundabout” and
Pèage (for getting a seat in the bus one station ahead), and Remera, where
are many attractions as shops, terraces, the stadium and youth centres. Overcrowded urban poles are areas offering specific facilities like transport hubs
and the markets, like Nyabugogo, Remera,and Kimironko. The public space is
determined by exact locations of various facilities and activities (Image VI.7.b).
In 2004, with the 5 year sector plan of the Environment and Natural
Resources, the strategic plan admitted that Kigali is lacking public space, following that parks and touristic attraction to be crated inner city (National Land
policy, 2004, MINELA, 2009). However, yet no public space has been developed

considering the necessity of public space consumption for other meaning then
having an economic venue. On the 12th of March, One stop Centre for Urban
Planning and Construction had presented the future of Kigali, clearly
specifying that with the increasing number on inhabitants, Kigali is under the
pressure of creating and developing public spaces for the people (Enrico
Morriello, Surbana, April 2013).
Green public spaces.
In 2011, the sustainable public space was stated (Carey, 2011) as the
spaces that using the natural curves of the terrain uses natural water flows,
wetlands and marchlands, that can provide features of green public space for
leisure. Moreover, brownfields and wastelands can be used increasing the size
of the agricultural plots, planned as bordering areas with high density. The
current state of the green public spaces is to be open to the sight, but not to
a particular usage. The green spaces within cities are designed for visual access only, not many of them providing mobility within. Even when the access
is possible, the only motivation of using a public green area is as shortcut to
the other side of it (Image VI.7.c). Kigali is not lacking public spaces, or green
public spaces, but there is needed a strategic plan for the public spaces that
attract people and you don`t need to pay for, spaces that make the people aware
that the city is theirs, neither to the economic actors nor to the political ones.
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Image VI.7.a. Bulevard de L`Oua, promenade by night

Image VI.7.b. Marking Public Space in Kigali

Image VI.7.c. Public Park in Kigali
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VII. RESERACH FINDINGS

VII.1. Research findings
Theoretical framework
The urban wetland can be included in the spatial planning aiming to
raise a sustainable Kigali. The urban wetland can shape an efficient watershed
achieving important functions for everyday city life, such as clean water provider, recreation and transportation. Moreover, it serves aesthetic, educational
and ecological purposes in bringing people closer to the natural assets of their
city, being an important body of the city`s green infrastructure. The spatial
planning and design of the city can make smart use of the sewage system into
water cleaning, directing but as well facilitating infiltration through a proper
design and technologies implemented in situ. The trend of high rising building
on the upper topographical levels will bring more water on the ground surface,
that has to be eventually directed towards the valley, thus, the wetland has to
retain and drain a larger amount of water.
Current situation
From the current situation of the city expansion both on horizontal
and vertical architectonic dimensions, is not only the issue of the image of the
city but also its ecology have to be considered. The city extension, often in
vulnerable areas such as steep slopes and exposed to temporary flooding areas
is also an issue that the municipality has to deal with. As the infrastructure is
being developed facilitating a fast transition through the city, the individuals
seeking fast access to infrastructure set their huts, informally, despite the
topography limitation. The intensive land occupation affects the ecological
urban environment, either being in the un-build pockets of the city, or occupation of the wetland area. Although the city has gown following the pattern of the
wetland, nowadays is the wetland itself threaten to be occupied by concrete.
An important activity taking place in the public space is commuting,
walking around for “doing business”. Weather the transit takes place via
mortised vehicles, bicycle or foot; the dynamics of the public space is related
to activities within or around it. The function for public space is of supporting
various activities such as selling, buying, transporting, everything that
involves movement and exchange. The public space, as mainly represented
by streets and un-build pockets, represent weather a boundary between
districts and cells, a direction of enjoying the landscape (promenades).

Despite the fact that the main economic activities are being developed
around Kigali Business District, there are other urban hubs perceived as “city
center”. This, due to their commercial activities and human-eye architectural
development, as well as the type of activities developed: retail venders,
tailors, fruit market, terraces, etc. The official city center however has none of
the above, thus is currently attracting people seeking solely services (banking,
telecommunication, pharmacy, etc.). The architectural predominance of the
city center is represented by skyscrapers and concrete pavement, yet facing
challenges such as lacking parking areas, improper rainwater drainage and so on.
The current urban wetland is a inaccessible valley, but along and across
which many informal pathways have been shaped. However the ecosystems
formed with the presence of water are divided, disconnected and threaten
by the continuous expansion of human influence (build environment,
GHGs emissions, un-proper urban services), but also by factors directly or
indirectly caused by climate change (temperature, drought or high amount
of rainwater). The most vulnerable settlements at city level are the informal
huts in risk areas, such as slopes or on wetlands boundary. The informal
huts are developed along a main or secondary road, but the point informal
infrastructure is getting shaped. The infrastructure, build environment
and human activities challenge, threaten and disconsider any ecological
importance that the wetland might have in urban environmental balance.
The perception of the green urban infrastructure has a deep
connection with the state of inaccessibility, chaos and landscape with
less pleasant aesthetical appearance when regarding the open areas
such as valleys, brown fields and other unbuild spaces. Regarding the city
parks, they are perceived as very safe, clean and good maintained, due
to the security and control that are practices in the designed parks within
the city. However while in time, the parks are being constructed and
consumed as green areas, surrounded by fences, where none can step or
the grass, in which there sis no bench or any means of stopping; the education or understanding of a public green space is being limited to the
lack of accessibility, possibility of enjoying and understanding green areas.
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Prospected landscapes
The main focus of the new image of Kigali is focused on
developing the Business District, but as well other urban centers for economic
purposes, with respect to human activities, comfort and prosperity. In addition
of creating jobs and improving the living conditions, the new city vision aims
to marketize Kigali for touristic purposes. While Kigali is being developed as an
urban pole, the secondary cities are facing shrinkage. Kigali is being more accessible as the infrastructure drives as well real estate development, but a concern
unanswered is the polarity that is being created within an unequal development focus in national policies and strategies.
The new vision over the public space embodies the westernized type
of public space consumption via creating squares, streets trees alignments,
patterns of planted flowers and artistic street lightning. Whether the new
prospected typology of public space will be accepted or not by those living in
Kigali, is a matter of habit and acceptance that is either way achieved in time.
The urban wetlands are admitted as important body of the urban green
infrastructure; moreover, the new vision of the city promotes them
into assets for the touristic potential of Kigali. A landmark to be, the
urban wetland has more than ecological purposes, being integrated in a
coherent plan of urban green. According the to the new vision, the public
green spaces, such as the wetlands can be connected to other potential
green spaces such are landfill areas with reconversion potential, or
brownfields with potential for tree planting or agricultural practices.
Connecting the new vision of the city with the wetland park design,
one of the images envisioned in Kigali Nouveau is to shape a “valley of flowers”
where planting flowers will change the perception of the wetland and as well
its attractiveness. In addition to the colors brought by the flowers, the valleys can get more attractive by building lakes and facilitating the consumption
of open space by placing attractions such as statues and bars.
If being sustainable regards assuring a proper livelihood for future
generation, then the legacy stands in both material and immaterial impact
that we lay in the city image and functioning. With respect to education and
community building, the material world has to commit to integrate sustainability
not only for the current development but for a long term strategic planning

in spatial, cultural and ecological settings that the planners are currently
preparing. The city is hosting more and more people, as its attractiveness is
increasing (in terms of services and infrastructure). Attractiveness is a very
important characteristic that increases the attachment and the meaning
of the city in the pride of its inhabitants. The topographical position
of the city, follows the valleys facilitating the sceneries to be embodies
in the landscape experience of the inhabitants, commuters or tourists.
According to the small sample of the young generation, what makes
the city attractive for the people that inhabit it, are not the parks, valleys or
buildings, but the streets. That is due to the importance of activities that
happen everywhere where one has easy visual and physical access. The most
active public spaces are the markets and transport hubs, during the day,
but the main streets during the evening, when people use them as promenades, enjoying the sceneries.
The urban wetland can be provider of various benefits for the city of
Kigali and its dwellers. The wetland can be a tool in water pollution reduction
but also in absorbing the GHGs emissions from the air. By its protection and
further creation of wetland areas in suitable urban areas, the wetland is an
efficient tool in reducing flood risks, purification of water and provider of ecosystem services.
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VII.2. Research Matrix
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VIII. DESIGN PROPOSAL

VIII.1. Regional Design
On a national and regional level, Rwandans need not
only knowledge, but technique and skills into incorporating green solution in society`s development. One
of the aims of the country is to achieve a superior
status of economy. The administration and government
facilitate creation of jobs and encourages investors to
take part in the economical activity of the country focusing on provision of services, but also important is
that the inhabitants acquire a good overview of the
prospects of the city development by being involved in
consultations and actions regarding physical intervention in urban design.
Kigali benefits of a series of assets that
can ease its response to climate change, turning its
vulnerabilities in keypoints for action. The high slopes
currently occupied by forests and agricultural practices,
provide a green belt into capturing the GHG emissions
as well as matter for production of wood and
agricultural products. By practicing a proper land-use the
steep slopes will no longer present landslide and erosion
risk. A good administration and management of the periurban areas can lead to provision of needed products
nearby the city, reducing the transport needs, thus reducing the emissions produced by long route transport.
With respect to the natural area along the
River Nyabarongo, the infrastructure can be developed
without opening access in the zones with high ecological
importance. The protected area along the river can
connect the city through maintained wetlands shaped
in the favour of both agricultural practices but as well
for enhancing the capacity of capturing, retaining
and draining the water, reducing the flooding risk.
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VIII.2. Urban Wetland Network
As the city is continuously
developing and more settlements are
being build, the higher land as well as
the valleys are being occupied. An affordable city is the one that provide
its inhabitants not only with less
pricy housing but as well with safety,
especially regarding the challenges
that any city in development is facing:
economics, transport and climate
change. The networks of wetlands
within the city are a strength in
city`s spatial planning, being the key
of answering to threats as floods,
landslide, erosion and also drought.
If the urban wetland
network is being explored with
respect to the ecological purposes,
the city is better prepared to face
challenges and the inhabitants having
a safe living on upper hills. As being
a city with high aspiration from its
economy, aesthetics and citizen’s
wealth, the connections between
wetlands can be designed as public
green spaces, and the central
wetland, transiting the city from
west to east, along the main traffic flow, can be designed to restore
the nature closer in the city core,
acting as a green capturer of carbon,
bringing with it ecological, touristic
and educational achievements.
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VIII.3. Design principles
The wetland landscape can integrate the human
-nature contact serving both the call for public space
and in same time serving the wetland functions for
ecological purposes. The urban wetland is an important green network, not only for its aesthetical
appearance, but for its very important function of catching, retaining and draining the water. Along the time
the infrastructure was developed according to the topographical setting of the area. The life of the city was developed along main transit routes, and today, the street
represents the public space in people`s perception and
usage as observed in situ. Thus, individuals are still very
connected to the wetland as defining the landscape and
the route.
The lack of accessibility is an impertinent in
integration of nature in individual`s perception of nature
as being part of the city. The human perception is both
inherited and educated. By promoting city parks with
lack of access and inadapted to the cultural aspect of the
area, the city park is not appreciated or used for its highest
value. Therefore, in time, the concept of public green park as
being solely art of scenery or used as a shortcut will
embody in people’s appreciation of a public space as a
plate of transit.
A public space becomes public by its unrestricted
accessibility, or, when the case, its guided accessibility. When
considering the option of creation of a wetland park the
accessibility will allow individuals to access the wetland,
but it as well has to bring more attractions, adapted to the
local socio-cultural life.
The design principles developed consider the potential of the urban wetland to serve safety, productivity
and aesthetics. They consider the insights received from the
methods used as well as the opinion of the new generation
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VIII.3.1. Buffer zone
Wetland creation
1ha

3ha

traditional wetland creation - 3years
recommended wetland creation - 10 years

Image X.2.a. Wetland
creation; after France,
2003

A buffer zone of an ecological reserve commonly allows active usage,
such as agriculture practices or orchards (Palomo at al., 2012) but it as well is
used for activities as education, recreation and ecotourism (UNESCO, Zoning
schemes). Adapted to the constructed profile of the surroundings, the buffer
zones have the main function of connectivity within a larger spatial context
(UNESCO, Zoning schemes). In addition, they can develop as well functions for
maintaining the anthropogenic and cultural diversity.
The buffer zone acts as an introductory field from a congested
settlements area towards the ecosystems within the wetland (Image X.2.a.).
The aim of the buffer zone is to enhance the protection of the ecosystems
placing restrictions in land usage, customized according to the type of occupancy
and activities in the neighboring districts. Particularly in the study area, the
buffer zone is defined by the topography. However, the design of buffer
zone aims to place restrictions upon the usage of resources in order to
avoid any negative impact over the ecology of the wetland. Focusing on the
wetland in the proximity of central wetland there are several different
categories of buffer zones that can be applied according to the type of land
occupancy and usage. The categories are punctual restrictions and connectors,
guided agricultural activities, vegetation occupancy and recreation activities.
Punctual restrictions and connectors consist in specific limitation of
activities and connection of pedestrian circulation with the urban fabric. The
limitation of activities concerns the services clusters (services such as tailoring,
commercial, alimentaire) within specific activities areas that function as a stopplace to be connectors between the stop points and city build up area. By the
fortunate topographic condition, the access to the wetland park can be highlighted. Example: The Central Business District (currently Muhima area) had a

predominance of congested formal and informal settlements. In those specific
areas the land use is less related to the resources, being more oriented towards
services provided by people for people. A buffer zone in this area can be represented by landmarks announcing connection and accessibility to the wetland
park.
The agricultural activities can be part of a buffer zone with the specification of achieving a proper management and usage plan. The slopes around
the wetland are suitable for agricultural practices. However, in order to avoid
ownership conflicts and overexploitation the plots have to be well defined, as
well as the access and circulation within agriculture area. Moreover, the transition from this zone to the wetland has to be clearly defined in order to prevent
their expansion of informal settlments.
The vegetation occupancy can be a healthy buffer zone providing both
protection of wetland and a considerable ecological system by itself. The usage
of tall vegetation as part of the buffer zone is as well a soil stabilizer, especially
in areas of landslide risk.
Recreation activities are a lively approach to buffer zones, yet managed through guided usage of open space. In areas where landmarks are attractors by themselves (ministries, educational institutions, museums, and
cultural centres) are opportunities of guiding their users towards the wetland
park through activities and stand-by places that aim to offer space to enjoy and
understand nature.
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VIII.3.2. Border
The biophysical setting of the valley has to be protected by limiting the access
towards the wetland. The wetland is developed on a fortunate
topography with a natural border
represented by steep slopes.
The slope is a border that allows
visual acess but retsricts physical
access. Other way to protect the
wetland are vegetation clusters
and water drainage systems. The
borders of the wetland park have
to adapt to the neighboring setting as well as the specific ecological activities within the park.
The borders can be designed following opportunities that will allow accessibility in the park, whether they are visual or physical. Following the geographical disposition there can be highlighted
three border categories: slopes, vegetation clusters and water limit.
The slopes along the wetland represent a natural border that
can limit accessibility to visual perspective towards the wetland. The
slopes can be used as natural ground for enhancing the biodiversity of
the wetland. The mobility along the slopes is made by disposition of
boulevards, streets and paths following the natural topographical setting.
Vegetation clusters along the wetland consist of dense plantations of tall and medium vegetation. The vegetation enhance the ecological value of the wetland, it provides a clear border and as well contribute
to upgrading urban green within the city centre. Following the existing pattern along the existing infrastructure, the vegetation can be represented
by street alignment of trees or hedges, or combined vegetative clusters.

Water drainage is not only the core of the urban wetland flourishing but it
can as well be a border of physical access. The water is drained in the valley
through covered and uncovered drains. However, in the proximity of the wetland the water can be designed towards a regular flow and used as a border
of the wetland park. Furthermore, the formation of ponds and lakes can as
well limit human accessibility, encouraging sightseeing and understanding of
the ecosystems.
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VIII.3.3. Retaining water
Rretaining water alternatives decreases considerable the runoff
surface. Rwanda has an average rainfall of 1028 mm. The annual runoff can
be reduced from 76,65mm to 3mm if the swamp will increase its catchment area with 1-10 % (calculation based on Denny, 1985, page 212). However, for enhancement of the biodiversity and natural systems within, the
optimum management of the wetland is to leave it in its natural state.

There are three retaining water alternatives provided, for specific purposes according to the cultural landscape and the needs of nearby inhabitants:
swamp, multifunctional pond and lake.

Sudd swamps of the Nile consumes 50% of the river flow.

Image X.4.a. Village in the swamps of the White Nile near
Bor, Jonglei, South Sudan
Source: www.amusingplanet.com

In creation of such water sources is important in considering the local
usage of water. In the specific case of Kigali the water ponds have to be
designed in a way to allow people collecting water for household usage and
irrigation of urban agricultural practices. The wetland itself is a major water
retaining cluster serving not only environmental purposes but social as well.
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The swamp is the catchment area slowly crossed by the water drained
into the main river flow. The existing and designed swamp is a measure of
water retention during heavy rains. The swamp has a high ecological value due to its specific biodiversity and the impact on water quality, water storage and water evaporation. An important aspect of the swamp is
that it provides services by reed harvesting. Same importance however
has the planted biomass, with an important nutrients base for the
ecosystem, activating as well in low drainage in the soil.
Lake area consists of a series of important processes in biodiversity
enhancement and carbon release. There is much to be done in improving the
quality of retained water. The most effective solution is the protection of
water in natural or designed ponds, enhancing a natural process of cleaning
with the presence of aquatic and terrestrial vegetation. The vegetation within
and around the water has an important role in destroying pathogens in the
water. Example: Nearby CBD, people can get close to the water, without stepping in it. Areas in which touching the water is allowed, are specifically marked.
The pond water can be used for biomass production, agriculture and
fishery, if the water basin is designed as a proper retaining and management of
the water. Although the city`s water supplement is being tanked there are water supply long term requirements concerning both drinking water but as well
its usage for everyday activities (Adams, 1999). The water retained should be
planned for retention raw, without treatment when considering human
consumption. Following the hydrological data available and the local information, water catchment is a balanced solution in catchment, cleaning and storing
the seasonal water supply.
VIII.3.4. Cruising (promenades)
Cruising is an important part of the social everyday life of Rwandans.
The walking is a way of enjoying everyday life, but more specific to the men.
The cruising is a walk with high social value by the interaction of people that
one walks with or meets with when walking. The current relation between
the wetland and cruising is that this authentic activity is placed on boulevards
limiting the wetland park. By designing access points and specific paths with

the park the commuters will discover the wetland and will have many options
of cruising around in addition to the congested boulevards.
The city environment is experienced through its structure towards understanding the setting and contributing to identity development through the
cultural activities along the wetland park. The infrastructure plays an important
role in the cultural activities as it is the driver for people moving around, for
their interaction with each other and with the environment. There are three
main prospects in supporting cruising approach to experience the wetland
park: the route, the direction and connections.
The route refers to both accessibility and circulation towards and
within the wetland. As defined above, the wetland has to provide well defined
access areas and inaccessible areas. The route within the wetland park consists
of pathways alternatives for sightseeing, discovery and social enjoyment.
Currently, the Boulevard de Lòua in Muhima is a very strong barrier, but yet is
the main cruising route.
The direction of moving around is adapted to the observed social
interest activities within Kigali. People like walking on distances from which
they can easily return or have a quick access to public transport to. As observed
in the current wetland usage, the valley is informally crossed by paths for fast
transit from one point to another. In informal ways are making an obvious
need for following the specific direction whether it is a bus station, shop or bar.
The connection between different interests areas are the main reasoning of cruising. However in order to avoid designing pathways that divide
zones functioning as a whole, the cruising will be made on lines that connect different activities and land use areas. Different routes following different directions meet in nodes that can be extended linear shapes, a place for a
break, a place of observation (Lynch, 1960). The principle of connection refers
to defining specific zones and connecting them, yet designing the connection
attractive by itself adapting its aesthetics and usage to the zones it transits.
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VIII.3.5. Wetland production
The floodplain consist of two specific areas: the aquatic part with
the submerging ecosystems and the terrestrial one – seasonally flooded.
The aquatic zone can have a considerable production of animal crops
whereby the plants up to two meters, such as Phragmatites australis and
Echinochloa stagina can be an important nutritional base for animal consumption (Denny, 1985). The terrestrial zone of the floodplain can enhance
grazing on the wetland surface. Thus, the nutrient cycling is considerably
speeded up. The species supporting grazing can be Phragmites spp., Echinochloa spp., Vossia cuspidata, Vetiveria nigritana, Panicum repens, Paspalidium geminatum (Denny, 1985). Considering the temporality of the
floods and the various time frame of evaporation, the aquatic and terrestrial zones can complement each other in matter of production, for example by fish production in wet season and controlled grazing the dry season
– in order to avoid overgrazing.
A specific way of services provided by the wetland can be the production of biomass energy based on ethanol. The ethanol can be obtained
from indigenous vegetal material. Ethanol can be obtained through fermentation of the cellulose obtained from Phragmatites harvest. Moreover,
the harvest cultures of Nypa in aquatic environment/Borrasus in terrestrial
environment can be used in production of sugar that will ultimately ferment into ethanol.
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VIII.3.5. Urban Wetland Park Prospect
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The west area of the central wetland of Kigali is the
area that collects the water draned from the entire surface
of the city. Thus it has to retain a large amount of water,
most of which falls during the heavy rain during the wet season.The area is sourrounded in South-West by Central Business District, in North-East by Kacyru - the area where many
ministeries and organizations are placed, while the other
areas are planned mainly as housing.
The design prospected is shaped acoding to the
principles developed above and yet offering a structure of
attractions that will represent a reason of stepping closer
to the nature. The proposed intervention protect the ecosystem already existent in the wetland, but also provide
space for creation of new wet areas for both ecological
purposes as well as education - wetland discovery being
a possible important attraction of the wetland park. What
is most important is that the structure provided is shaped
focusing the safety, attractivity and productivity of the area.
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The water catchment system is adapted to the
topography, allowing water retention and infiltration in the
ground. During the rainy season, the lowest area is capturing,
retaining and slowly draining the water towards the river
Nyabarongo. During the process, the water is cleaned by the
high amount of vegetation that will multiply with the presence of rainwater. The water and vegetation of the wetland
will then attract bird species, and will host fish species. When
the created wetland will host 1% of a specie or subspecie of
fish or birds will be nominated as RAMSAR site. Furthermore,
according to the site`s structure, accessibility and current
resources (streets, trees and wetland vegetation) the wetland
area can be further designed as an acessible urban park,
with the purpose not only as leisure but as well for education
and mainstreaming of the importance of the environmental
design. Although close to the city centre, the urban wetland
can be a proper urban park, while serving wetland functions,
such as water cleaning, flood prevention system, carbon sink
and ecosystem services
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The urban wetland is a complex system of water catchment,
holding and drainage. The system provides a base of ecosystems
that can enhance the biophysical system under the water, above
the water, and on its sides, despite the seasonality of the rainfall.
The wetland area consists of permanent swamp, temporary
swamp and grassland. As the sewage system of the city drains entirely in
the valleys, the amount of drained water adds an considerable quantity
of flood into the area around the permanent springs. The main water
body is a permanent swamp, with water provided by the natural
springs. The seasonal swamp consists of vegetal mass resistant to
flooding, that are currently spread in the upper floodplain.
The permanent wetland consists from a biomass system of
underwater plant communities and surface plant communities. Of each,
the biomass sources of nutritional components are the floating sudd plant
communities and the reed swamp plant communities. The floating plant
communities act as an organic component for the water, and an important
factor for lowering the water flow enhancing the sediments deposition.
The plants that resist being seasonally inundated are composed by
reed swamps and grass and in isolated areas by higher vegetation.

N

Example wetland vegetation, Lake Victoria, Denny, 1985
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IX. DISCUSSION

The new city development must provide a complete circle of services,
products and green environment as integrated in a strategy that prevents
increase of greenhouse gas emissions (facilitating public transport, green
building and energy saving) and serves to climate change adaptation (clean
and functional drainage and sewage systems, proper green public areas
and nevertheless, adequate wetland maintenance).
In the case of Kigali, the terrain has different types of slopes, therefore
is prone to different types of risks that can be answered with specific measures.
The flood prone areas are located mainly in lower areas of the wetland, and
those affected are mostly dwellers of informal settlements. The landslide prone
areas are placed on slopes that are either steep or receive a large amout of
rainwater at once. The erosion areas are areas with intensive land-use practices
such as agriculture, with no proper techniques for preserving land fertility.
By designing the central wetland area as a city park, the ecology of the
wetland is integrated in a coherent public space, achieving an important role
in the image of the city as a touristic attraction, but as well as open area with
no restricted access, where people can walk, play, talk and live closer to nature.
By making the wetland more accessible, the contact between park visitors and
the wetland is encouraged. However, as in other city park cases, the access and
circulations are limited and directed towards transiting the park, not towards
enjoying the landscape. Thus, the pitfall of designing a urban wetland city park
may be its usage as a transition territory from one neighbourhood to another.
The guidance of human impact is important in the protection of the
wetland ecologies, the safety of the human settlements and the usage of the
wetland park, thus the design must be based on specific principles of spatial
planning that meet the necessary safety requirements, and provide instruments
for and aesthetical experience for locals and tourists.
The wetland urban park if planned, designed, implemented
and managed properly can be a public space that serves equally and
safely the tourists and inhabitants. However, the balance between human access and wetland ecosystem has to be well defined, with respect to the functions of the build areas bordering the wetland (housing, industry, education). An urban wetland, designed as a beautiful city
park can be a landmark for the city and for its visitors, which is a service

desired and prospected the local authorities. However, according to the site
analysis the urban wetland has much potential in aesthetical and functional
dimensions, with a primary focus on solving the issues of safety rather than
the desire of city beautification. As proven with the current green public spaces
within the city, the solely purpose is to create a scenery, while the wetland itself
is an asset that can deliver not only scenery but safety to flooding, landslide
and erosion, increasing the adaptability of Kigali in front of climate changes.
In order to reach a stability of the identity building process, there
are systems that have to be not only visible, but also understood. The ecosystems of wetland development; the social system in relation to public
space; and the relation between large and small scale spatial planning have to
be translated simultaneously in the site.
The wetland has to recover from the disturbance caused by the city
expansion, and in same time has to facilitate development of new ecological
processes in order to function in a state of heath. However, for underlying
the ecological design, the strategy proposed aims to connect the ecology with
decision making, for a design open to unpredictable change, dynamic, holistic,
self-organizing and divers (Czweniak & Harhreaves, 2007). The design process
has to clarify the reasoning of choices based on research and exploration of
alternatives. Important filters in choosing the optimal solution is the audience
of the wetland park design, the motivation for the audience to use the designed
area and the means to do it.
The documented design reflects the propriety of integrating the wetland in the concern of city development as an important asset for enhancing
the ecologies network within the city. Thus the design serves in identity formation, biodiversity improvement as well as in providing safety measures in the
contact with human settlements.
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X. CONCLUSIONS

Creation of a wetland park is highly recommended due to ecological as well as
economical factors. The river Nyabarongo has to collect all drained water. As being RAMSAR site, the river area has to be protected from receiving the polluted
water, or with unexpected flow. In addition to the importance of the quality of
the water collected, retained and drained from the city area, the urban wetland
network itself carries a responsibility for protecting the current biosytems and
enhancing creation of others. By increasing the capacity of temporary water
retaining in the urban area, the wetland`s productivity is enhanced, as well as
biodiversity and attractiveness.
From the economical perspective, the urban wetland as a qualified
ecological field is enriching its attractiveness by its position close to the urban
core dominated by skyscrapers and paved surfaces, thus, in can be a touristic
attraction by itself. Among the tourism, other economic activities can rise in the
buffer zone of the wetland park, such as institutions (art, education), services
and supplies (terraces, shops, market). Moreover, many venues can be located
in the proximity of the buffer zone.
The city of Kigali is dependent on the benefits of its urban wetland network, such as protection from flooding, landslide and erosion, water cleaning,
drainage and infiltration, regulation of local climate and provision of cultural
and recreational venues.
How can the urban wetland be used as a city strategy in adapting to climate
changes?
The sustainability of the environment is a critical area of concern for
city development. The city consumes a high amount of energy and it also produces a high amount of waste, and greenhouse gasses the can cause an environmental crisis. The urban wetland can mitigate the causes of local and global
climate change being a carbon sink at the city level. The inclusion of wetland
as an asset on city development is a disaster risk reduction strategy that works
with nature with co benefits such as climate adaptation and protection of urban poor, increasing the drained water quality and providing food products.
Social and environmental sustainability in cities can be achieved only when biodiversity and its benefits are promoted within the human settlements context.

What is the potential of the wetland landscape to reintegrate human-nature
contact within the city?
The city was developed along the natural curves of the topography,
serving means of living, opportunities for land cultivation and transport,
facilitation human settlements expansion and urbanization of the area. The
natural topography and the wetland area are now not assets, but impertinent
weaknesses in city expansion and concrete development. As changing
the meaning of everyday life towards a “developed” vision, together with
the switch to service-based society, many of the individuals, planners and
decision makers tend to disconsider the ecological importance of the wetland. Moreover, the vulnerability of the fast expanding and developing city to
climate change challenges certainly requires a concrete plan for adaptation. The
urban wetland is an enormous asset that can not only bring benefits to urban
poor through practicing agriculture, but acts also in lowering the greenhouse gas
emissions acting as a carbon sink, and it as well serves in collecting and
directing the rainwater, facilitating infiltration and lowering the speed of the
water flow. In addition, the urban wetland can serve gratefully to
mainstreaming the importance of ecosystems and wetland in vulnerable
areas, through education, but nevertheless through enjoyment of an urban
wetland as an asset of the city.
The potential of the wetland landscape to reintegrate human-nature
contact within the city stands in its function and aesthetics. It is an important tool
of urban planning and design into reviving attributes such as offering protection
from floods, facilitating farming and absorbing CO2; as well as reintegration of
the urban green in everyday life of the individuals for leisure and discovery.
To what extent can the human impact be guided in order to protect wetland
ecosystems?
The human impact can be guided in both vertical directions in
order to protect the ecosystem. Firstly the key is the education with regards to
wetland ecosystems and city development needs. The educational approach
can be achieved by formal information to individuals, using means such as
mainstreaming the urban ecology, but as well mainstreaming good worldwide
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practices and their impact over the human safety and everyday aesthetics of
the city. Moreover, an education by practice can bring people to an understanding of nature, e.g. by designing areas for wetland observation and discovery.
Secondly, there is a need of education on vertical level, that through adopting
and implementing policies that serve to enhancing the green areas in all livelihoods. The wetland is a vulnerable case to abiotic factors, yet, most efficient
solution in city resilience. A proper planning and implementing of policies and
actions will surely led to a successful management of urban wetland, with large
possibility of collaboration regarding land-use and resources that the wetland
can provide. Thirdly, the wetland park design plays an equally important role in
prospected protection of the wetland. By limiting the human impact and guidance of the water flow, the ecosystems already existing can be protected, and
the wetland ecologies can be expanded leading to the protection of wetland
flora and attraction of birds in completing the wetland cycle.
To what extent can a wetland urban park design enhance public space public
space consumption?
The locals of Kigali know what a public space is and they also know that for
using it they have to have a reason. The policy makers know that Kigali needs
public spaces and they have already made steps in providing the city with green
spaces, which are unfortunately inaccessible or they don`t attract people to
use them. The issue of green public space is that are known for their values
of “being beautiful” and “just there”. The city is becoming more and more
crowded, the public spaces more and more focused on gaining’s; yet, green
public space more and more occupied by vernacular constructions. The preference for a public space, from both young generation and policy makers states
the need of attraction points, where attraction point is generally not related
to consumerism. Kigali has no clear inventory of its green infrastructure, but
it has a good development strategy of developing a “green image” in the close
future. However, the young generation seems to not use the existing green
public spaces in Kigali, as they wish for the new image of the city to include
elements such a green park which they can access. The urban wetland park
can easily enhance the public space consumption being presented as a public
space and more important by designing it in an accessible way. Accessibility and

attractiveness are keys of wetland park creation, by allowing individuals to walk,
see, enjoy and discover the wetland. By creation of a buffer zone the boundary
of the wetland can bring people in the zone where the transition for city to
natural area is made gradually, designed for guided public usage. By constructed
elements to wetland discovery (decks, pathways, observations points) the
wetland park visitors can be introduced deeper in the wetland while keeping
their urban anchor in the urban landscape kept uphill in the nature`s background.
To what extend can an urban wetland park deliver landscape services in the
central area of the city?
As the wetland area has already been locally occupied by informal settlement
of urban poor, the relocation of their settlements does not solve their primary
needs or keeping them away. The informal formal and informal huts of urban
poor are mainly places on steep slopes or on floodable zones of the wetland.
There are options of protecting the settlements and encouraging the urban
poor into producing their own way of living. The temporary floodable areas
can be used for cultivation and grazing; while the permanently floodable area
needs periodic collection for reed for maintaining the infiltration capacity and
water flow. Used properly, the areas can provide minimum means to sustain
living demands. In areas where huts are at high risk of landslide or flooding, implementation of “learning by doing” activities using principled as dam construction, planting or terracing can literally save lives, while by implementing activities the awareness over the climate and anthropic risks as well as the meaning
of the landscape are increased.
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(Rwanda Environmental Management Authority)
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Appendix 2. Questionaire
(research by performance)

1.
Theatre: discussions, poetry, expression exercises, drawing exercises,
painting exercises
2.
Interviews when in school
3.
Observations and general discussions (respondents: teachers and
students of KDA, random young people around the study area)
Questionnaire when inside the school
The Respondent
S1. Name, class, age
S2. When and where were you born?
S3. Where does your family live?
S4. Outside school, who do you live with?
S5. Do you have any siblings, friends?
S6. What do you do in your spare time at school?
S7. What do you do in holiday?
S8. What are your hobbies?
Kigali City
S9. When at home, do you spend time outside? How?
S10. Where “outside” do you spend time when in holiday?
S11. What are most attractive points of Kigali?
S12. How would you recommend the city?
S13. What are the less attractive points of Kigali?
S14. What other things you don`t like about Kigali?
Public Space
S15. What is a public space?
S16. Where are public spaces in Kigali?
S17. What types of public spaces are in Kigali?
S18. What do people do in public spaces?
S19. How do public spaces look like in Kigali?

City Centre
S20. Where is the centre of the city?
S21. Why is there the centre of the city?
S22. What can you find in the centre of the city?
S23. What is downhill CBD?
S24. What do people do in the valley/green area/nothing/slums?
S25. Why is the valley/green area/nothing/slums there?
S26. How does it look like?
S27. Do you like it? Why?
S28. What would you do there if you were a mayor?
A Park
S29. What is a park?
S30. Are they any parks in Kigali?
S31. Do you go there?
S32. How does t look like?
S33. What do you do there?
S34. What do you want to do in a park?
S35. How would you want a park to look like?
The researcher had meetings and discussions with the students also when they were
back at home. Talking much freely, some of the students had a very positive attitude
towards using the wetland for protecting the nature and in the same time themselves
having a public space.
Wetland
“No one goes there, there are no streets”
“Why is the free land there?
Because is a border between busy areas, to cool it off”
A Park
“A big garden, with flowers, with butterflies, with trees, with sun, with fountains, with
families taking a walk in it”
“I have never been in one. I know is a public space. People go there, meditate, there is
nature, sunsets, ice-cream shops..”
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