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F L O O D  R I S K 
and

 U R B A N  R E S I L I E N C E
Beledweyne, the largest city of Hishabelle Sate of                 
Somalia, has constantly suffered from devastating floods. 
Over the past decade, floods have increased in magnitude 
and recurrence, reaching alarming levels by 2019, where 
68% of the city was flooded.

Students from the Institute for Cooperation in Basic Ha-
bitability (ICHaB-ETSAM) and colleagues from UN-Habitat 
Somalia Programme  have jointly developed this working 
paper. It aims to establish the spatial basis for flood risk 
analysis and urban resilience of Beledweyne. 

ICHaB-ETSAM is an academic institution that belongs to 
the Universidad Politécnica de Madrid (UPM). Since its 
foundation in 1995, ICHAB has continuously carried out 
teaching, research and awareness-raising activities in 
the field of basic habitability with a special focus upon             
informal settlements.

This working paper has been developed under                          
Midnimo II (Unity) project - Support for the Attainment of   
Durable Solutions in Areas Impacted by Displacement and             
Returns in Galmudug and Hirshabelle States, funded by 
United Nations Peacebuilding Fund.

This study has been conceived as a first step to explore 
long-term solutions to make the city  of  Beledweyne,         
including its most vulnerable communities, more resilient 
to floods and other natural hazards. 

Comments and further inputs to consolidate this                  
paper are highly appreciated. Please send feedback to:                           
unhabitat-som@un.org

Photo: Beledweyne. AMISOM 2018

https://www.facebook.com/ichabetsam/
http://www.upm.es/UPM/CompromisoSocial/CooperacionDesarrollo
https://unhabitat.org/
http://www.cuhab-upm.es/#/ms-2/1
https://twitter.com/_ichab
https://www.instagram.com/ichabetsam/
http://www.cuhab-upm.es/#/ms-2/1
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In pre-war Somalia, large-scale irrigation schemes existed along the 
Juba and Shabelle basins. This irrigation system comprised primary, 
secondary canals and numerous tertiary canals. Currently, the 
majority of this infrastructure is not functioning, and the area under 
irrigation has been significantly reduced.
Somalia economy is predominantly agricultural and it depends 
highly on water availability, which in turn is reliant on rainfall. There 
are two types of agriculture in Beledwayne area: Rainfed Agriculture 
characterized by water harvesting, and Irrigated Agriculture.
Land degradation in Somalia is negatively affecting land productivity
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Sources (links):
FAO SWALIM (historical floods, river breakages 2019,) UNOSAT (novem-
ber 2019 flood) Humanitarian response:  UNICEF, health cluster, OCHA)
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The urban form is totally defined by the course of the river Shabe-
lle. In the central part of the city, surrounded almost entirely by the 
meanders of the river, is one of the most dense areas characterized 
by having the main urban services of the city: hospitals, markets and 
government facilities. 

The built-up area in Beledweyne has grown steadily at an avera-
ge rate of 5% per year over the last fifteen years. This growth has 
mainly taken place in two urban villages and towards two directions: 
Howlwadag to the west and southwest, and Hawo Tako to the east 
and northeast.  Most likely the city has grown in these directions by 
fleeing the north and south areas that are prone to continuous floo-
ding. These two urban villages, Kooshin in the north and Bundoweyn 
in the south, are not expected to grow much further in the future as 
they border large areas of crops.

In the last five years, due to the lack of any planning system, a disper-
sed, organic development has sprawled towards the east, along the 
road that connects the city center with the trade corridor that goes 
from Mogadishu to Ethiopia.  The fast urbanisation rates of Beled-
wayne and the lack of proper planning will multiply vulnerability of 
the urban population, its physical assets and its economy because 
of the increasing frequency and intensity of natural hazards.

Sources: Beledweyne Urban Profile (Draflt). UN-Habitat
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Map 03 Historical floods and river breakages analyzes the flooding 
data of the last few years as well as the points of the Shabelle River 
overflow. For this purpose, information layers from different sources  
indicated below have been superimposed.
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https://reliefweb.int/map/somalia/wash-cluster-somalia-2019-deyr-floods-updates-updated-30th-november-2019
https://reliefweb.int/report/somalia/somalia-flood-response-health-cluster-flood-response-14-november-2019
https://reliefweb.int/report/somalia/somalia-humanitarian-snapshot-6-november-2019
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AREA DESCRIPTION AREA (ha)

Urban Flooded 760

Urban Not Flooded 362

Perccentage of Urban Flooded 68%

Reference: MAP 03 - ANALYSIS

Sources (links):
FAO SWALIM (historical floods, river breakages 2019,) UNOSAT (novem-
ber 2019 flood) Humanitarian response:  UNICEF, health cluster, OCHA)

Flood exposure is the situation of people, infrastructure, housing, 
production capacities and other tangible human assets located in 
flood-prone areas.

MAP 04 - ANALYSIS Flood exposure aims to synthesize the different 
parameters analyzed in the previous map to spatially categorize Be-
ledweyne in different areas according to their level of exposure to 
flooding.

Beledweyne town is not only flooded by the river overflows caused 
by rainwater from the highlands of Ethiopia but also flash floods in-
jecting huge amounts of water into the river. The city also rests in a 
huge depression between mountains that supports an easy flow of 
flood water from upstream, descending towards the depression zone 
in the lower stream.

MAP 04 - ANALYSIS Flood exposure
Legend
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https://unhabitat.org/
http://www.cuhab-upm.es/#/ms-2/1
https://www.un.org/peacebuilding/
http://frrims.faoswalim.org/map_layers/index
https://data.humdata.org/dataset/satellite-detected-water-and-idp-distribution-over-belet-weyne-town?force_layout=desktop
https://data.humdata.org/dataset/satellite-detected-water-and-idp-distribution-over-belet-weyne-town?force_layout=desktop
https://reliefweb.int/map/somalia/wash-cluster-somalia-2019-deyr-floods-updates-updated-30th-november-2019
https://reliefweb.int/report/somalia/somalia-flood-response-health-cluster-flood-response-14-november-2019
https://reliefweb.int/report/somalia/somalia-humanitarian-snapshot-6-november-2019
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Sources (links):
CCCM Cluster 2020 IDP data in Beledweyne, and 2017 information.
Political Economy Analysis of Urban Networks and Centres in Soma-
lia. Beledweyne City Report. 2018

Reference: Urban villages and clan distribution
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Vulnerability: the conditions determined by physical, social, eco-
nomic and environmental factors or processes which increase the 
susceptibility of an individual, a community, assets or systems to the 
impacts of hazards.

Vulnerability is multidimensional and cannot be measured simply by 
analyzing a satellite image. 

However, MAP 05 - ANALYSIS Vulnerability attempts to identify two 
settlement types of Beledweyne that are particularly vulnerable to 
flooding:
 
-IDP camps with gender-disaggregated population data and, 
 
-Informal settlements, identified through visual analysis of the density 
and irregularity level of the settlement as well as housing building quality. 
 
A more detailed analysis of the rest of the factors, including data co-
llected on the ground, is necessary to achieve a more accurate and 
comprehensive vulnerability diagnosis of Beledweyne
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MAP 05 - ANALYSIS Vulnerability
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https://unhabitat.org/
http://www.cuhab-upm.es/#/ms-2/1
https://www.un.org/peacebuilding/
https://data2.unhcr.org/es/documents/details/74183
https://cccm-cluster-somalia.github.io/OPSMAP/#moreinfo
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MAP 06 - ANALYSIS Flood Risk
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Reference: Overlay of Map4 Exposure + Map3 Vulnerability

RISK = 
HAZARD x EXPOSURE x VULNERABILITY                              

CAPACITY                          

MAP 06 - ANALYSIS Flood Risk aims to analyse the flood risk levels 
by overlaying the MAP 04 - ANALYSIS Flood exposure and MAP 05 - 
ANALYSIS Vulnerability

The map is complemented by the table below which aims to estimate  
through GIS analysis the population exposed to different levels of risk 
both in IDP camps and informal settlements.

https://unhabitat.org/
http://www.cuhab-upm.es/#/ms-2/1
https://www.un.org/peacebuilding/
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TABLE 01 - ANALYSIS Population at Flood Risk

TABLE 01 - ANALYSIS Population at Flood Risk aims to complement 
the spatial analysis of MAP 06 - ANALYSIS Flood Risk with numbers in 
order to roughly estimate the number of people living in Beledweyne 
under different levels of flood risk.

Sources (links):
CCCM Cluster 2020 IDP data in Beledweyne

IDP sttlements population at risk by neighborhood

Informal sttlements population at risk by neighborhood

IDP settlements 
population

Informal settlements 
population

Beledweyne  population

TOTAL IDPS INDIVIDUALS BY RISK ZONES
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https://unhabitat.org/
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https://www.un.org/peacebuilding/
https://data2.unhcr.org/es/documents/details/74183
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Sources
-City Resilience Action Planning Tool (CityRAP), UN-Habitat

- Beledweyne Urban Profile (Draflt). Working Paper and Spatial 
Analyses for Urban Planning Consultations and Durable Solutions for 
Displacement Crises. UN Habitat

- Post Flood Solutions Assessment. Beledweyne, Somalia. MAY 2020 
Durable Solutions Secretariat. Federal Government of Somalia.

The Beledweyne Urban Resilience Plan is a comprehensive plan that 
presents practical actions to strengthen the flood resilience of the 
city of Beledweyne.

The proposed actions cover a wide range of initiatives from the terri-
torial scale to the scale of construction detail.

This exercise has been carried out through the analysis of secondary 
data without direct field validation and is intended to be a first step in 
exploring long-term solutions to make the city of Beledweyne more 
resilient to floods.

From this point of analysis, a participatory planning process  with the 
local Government and other stakeholders is needed to identify Beled-
weyne’s resilience building priorities and then, transform them into 
bankable projects to mobilise funds form implementation.
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URBAN RESILIENCE
“The ability of any urban system, with its 

inhabitants, to maintain continuity through all 
shocks and stresses, while positively adapting and 

transforming toward sustainability” 
(UN-Habitat)

http://www.cuhab-upm.es/#/ms-2/1
https://www.un.org/peacebuilding/
https://unhabitat.org/
https://unhabitat.org/node/142817


FLOOD RISK ANALYSIS and URBAN RESILIENCE PLAN, Beledweyne

TABLE 02 - RESILIENCE PLAN Actions

RISK = 
HAZARD x    EXPOSURE x    VULNERABILITY                              

CAPACITY                          

2. URBAN RESILIENCE PLAN PROPOSAL

CLOSE RIVER BREAKAGES 
sandbags

 hesco barrier

retaining wall

reinforce embarkment

URBAN PROPOSALS
neiborhood improvement phase 1

neiborhood improvement phase 2

collective center possible locations

GREEN AREAS 
green buffer_conection. no build zones

 green park_infiltration zone phase 1

otheR green areas_ phase 2

GREEN RING - AGRICULTURE

REINTEGRATION

IDPs HOUSEHOLDS (city grow plan)
idps very high risk _ reintegration phase 1

37 - 165

165 - 292

292 - 420

idps high risk _ reintegration phase 2

37 - 165

165 - 292

292 - 420

CITY GROW URBAN PLANNING
proposed arteries to grow

 proposed arteries union

planned city grow area
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IDPs HOUSEHOLDS (city grow plan)
idps very high risk _ reintegration phase 1

37 - 165

165 - 292
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idps high risk _ reintegration phase 2

37 - 165

165 - 292

292 - 420

CITY GROW URBAN PLANNING
proposed arteries to grow

 proposed arteries union

planned city grow area

192

267

443

395

241

133

Reference Map12a:RESILIENCE PLAN Urban planning

(ER = Exposure Reduction / VR = Vulnerability Reduction / CI= Capacity Increase)

SCALE MAP ACTION RISK EQUATION TIME 
Irrigation infrastructure improvement  ER 2-8
Dam rehabilitation ER 1-2
Water reservoirs construction VR + CI 2
Urban and rural wells improvement VR + CI 1-2
Agriculture enhancement ER 4-8
Reforestation ER 8
Sandbags ER 0.5
Hesco barriers ER 0.5-1
Reintaing walls ER 1-2
Desilting. Removal of sand and waste accumulation ER 2

Roads improvement VR + CI 1-5

Drainage system improvement VR + CI 1-5

Green river buffer zone creation ER 4-5

Green areas creation. Infiltration ER 1-2
Green river buffer zone creation ER 4-5
N0-BUILD zones regulation established ER 1-2
Households at very high flood risk reintegration at lower flood risk zones ER 2-5
Urban planning policies creation ER + CI 2-5
Neighbourhood upgrading VR + CI 1-5
Improvement of building construction techniques. Building code VR + CI 1-4
Improvement of access to safe water (water kiosks) VR +CI 1-5
Improvement of solid waste management VR + CI 2-5

MAP 14 - RESILIENCE PLAN 
Market - Collective centre

Construction of collective centres. VR + CI 1-3

Increase the organisational capacity of the different stakeholders CI 1-2
Capacity building on Urban Disaster Risk Management CI 1-3
Development of Flood Preparedness Plan CI 1-2
Community awareness of urban resilience CI 1-2

MAP 11a/10b - RESILIENCE 
PLAN Green infrastructure

MAP 12a/12b - RESILIENCE 
PLAN Urban planning

MAP 13 - RESILIENCE PLAN 
Neighbourhood upgrading

City

Settlement

N/AGovernance

Territorial MAP 08- RESILIENCE PLAN. 
Territorial scale

MAP 09a/09b - RESILIENCE 
PLAN River Management

MAP 10a/10b - RESILIENCE 
PLAN Road network and 

drainage system

http://www.cuhab-upm.es/#/ms-2/1
https://www.un.org/peacebuilding/
https://unhabitat.org/


FLOOD RISK ANALYSIS and URBAN RESILIENCE PLAN, Beledweyne

Sources (links):
FAO SWALIM (water sources, irrigation canals, dams, land degradation)

URBAN RESILIENCE PLAN. PROPOSALS:

Roads 
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Irrigation Canals: restore and improve
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Tertiary

Land Degradation:

Land improvement + reforestation
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Better water management at territorial level will achieve improved 
use of the water and infiltration into the ground, reducing urban floo-
ding. The proposal consists on rehabilitation of existing infrastructu-
res  such as dams,  irrigation channels,  irrigation pumps, wells, as 
well as the analysis of the need for new infrastructure.

Agriculture enhancement, processes of reforestation and soil impro-
vement is needed to increase the water absorption capacity of the 
territory surrounding Beledweyne.  

These actions will not only have an impact on flood mitigation, but 
also on food security, displacement reduction and livelihood oppor-
tunities of vulnerable people.
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ACTION RISK 
EQUATION

TIME
(Years)

Irrigation infrastructure improvement  ER 2-8
Dam rehabilitation ER 1-2
Water reservoirs construction VR + CI 2
Urban and rural wells improvement VR + CI 1-2
Agriculture enhancement ER 4-8

Reforestation ER 8
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MAP 08 - RESILIENCE PLAN Territorial scale

Reference: Satellite image

Legend
Roads
Built-up area
Urban dug well 
Rural well
Dam
Agriculture enhancement
Reforestation

Direct intake
Secondary canal
Tertiary canal

Irrigation infrastructure improvement

http://www.cuhab-upm.es/#/ms-2/1
https://www.un.org/peacebuilding/
https://unhabitat.org/
https://swims.faoswalim.org/livemap/view
https://spatial.faoswalim.org/layers/geonode:SOM_Irrigation_Canals_FAOSWALIM2018#/
https://spatial.faoswalim.org/layers/geonode:Water_Cathments_Phases_2Ato7B_SWS#/ 
https://spatial.faoswalim.org/layers/geonode:SOM_Land_Degradation_FAOSWALIM#/ 


FLOOD RISK ANALYSIS and URBAN RESILIENCE PLAN, Beledweyne

Sources (links):
FAO SWALIM (river breakages, river breakages 2019, River management)

River management include proposals according to the river breaka-
ges points types:
Potential - Sandbags
Open - Hesco Barriers
Overflows - embankment rinforcement 
(definition of open overflow and potential on link below)

EXPOSURE

Very High Exposure

High Exposure

Medium Exposure

Medium Low Exposure

EXPOSURE

Very High Exposure

High Exposure

Medium Exposure

Medium Low Exposure

HISTORICAL FLOODS

FLOODED NOV 19

Flood trace

Flooded area

FLOOD PRONE AREAS

Inundable zone (UN H) 

Inundable zone (FAOSWALIM 2018)

HISTORICAL FLOODS

FLOODED NOV 19

Flood trace

Flooded area

FLOOD PRONE AREAS

Inundable zone (UN H) 

Inundable zone (FAOSWALIM 2018)

RIVER BREAKAGES POINTS

1_ Open (25m/R)

2_ Open (14m/L)

3_ Overflows (280m/L)

4_ Open (11m/L)

5_ Closed

6_ Closed

7_ Pontecial

8_ Pontecial

9_ Pontecial

10_ Overflows (30m/R)

15_ Open (15m/L)

11_ Open (4m/R)

12_ Overflows (103m/R)

17_ Pontecial

18_ Open (6m/R)

19_ Potencial

12_ Open (28m/L)

13_ Open (22m/R)

RIVER BREAKAGES

RIVER BREAKAGES POINTS

1_ Open (25m/R)

2_ Open (14m/L)

3_ Overflows (280m/L)

4_ Open (11m/L)

5_ Closed

6_ Closed

7_ Pontecial

8_ Pontecial

9_ Pontecial

10_ Overflows (30m/R)

15_ Open (15m/L)

11_ Open (4m/R)

12_ Overflows (103m/R)

17_ Pontecial

18_ Open (6m/R)

19_ Potencial

12_ Open (28m/L)

13_ Open (22m/R)

RIVER BREAKAGES

AREA DESCRIPTION AREA (ha)

Urban Flooded 760

Urban Not Flooded 362

Perccentage of Urban Flooded 68%

MAP 09a - RESILIENCE PLAN River Management
ACTION RISK 

EQUATION
TIME

(Years)
Sandbags ER 0.5
Hesco barriers ER 0.5-1
Reintaing walls ER 1-2
Desilting. Removal of sand and waste 
accumulation

ER 2

Legend
Shabelle River

Affluent

Bridge

Very high flood risk

Overflow area

River breakage points

Embankment reinforcement

Sandbags

Hesco barriers

Retaining walls

Proposals

Reference: MAP 03 - ANALYSIS

http://www.cuhab-upm.es/#/ms-2/1
https://www.un.org/peacebuilding/
https://unhabitat.org/
http://frrims.faoswalim.org/rivers/breakages
https://spatial.faoswalim.org/layers/geonode:Shabelle_Juba_River_Breakages_Aug2019#/
http://faoswalim.org/resources/site_files/Flood%20Preparedness%20Leaflets.pdf


FLOOD RISK ANALYSIS and URBAN RESILIENCE PLAN, Beledweyne

BONDING TRENCH 
1 SACK DEEP 
2 SACKS WIDE

FLAPS TUCK UNDER

WATER

HEIGHT

3 TIMES HEIGHT

BONDING TRENCH 
1 SACK DEEP 
2 SACKS WIDE

FLAPS TUCK UNDER

WATER

HEIGHT

3 TIMES HEIGHT

Example of the existing problem: Proposal:

Reference Map: Proposal plan 02a

Links/Sources:
FAO SWALIM (river breakages, river breakages 2019, River management)

Sandbags for potential river breakages points.
They are used to protect against small currents (two feet deep or 
less). Fill the bags halfway through, use sand if available; however, 
any type of soil can serve. To make the sandbags last longer, mix one 
part cement. Place partially filled bags lengthwise and parallel to the 
direction of flow, with the open end facing against the flow of water. 
Tuck in all the smaller flaps, keeping the unfilled portion under the 
weight of the bag to prevent it from opening. This technique has cer-
tain limitations: Sandbags will not completely seal the water passage.
They deteriorate when exposed to rain and sun for several months, so 
if the bags are placed too far in advance, they may not be as effective 
when needed. If it is required that the bags remain for a long time, 
the addition of cement can increase their effectiveness. 

Hesco Barriers for open river breakages points.
Muti-cellular barrier system manufactured from welded zink-alu-
minum coated steel wire mesh and jioned with vertical, helical-coil 
joints. The units are lined with a heavy-duty non-woven geotextile. 
When joined and filled, the system can be used to create barriers of 
exceptional strength and structureal integrity.

Retainig walls for embankment reinforcement.
Take into consideration the conditions of the terrain.

NON-WOVWN GEOTEXTILE 
LINER. UNITS CAN BE 
BOTH LINED OR UNLINED 
ALLLOWING A WIDE 
RANGE OF FILL MATERIAL

SPIRAL HINGED COR-
NERS ALLOWS FLAT 
PACKING FOR EASE OF 
TRANSPORTATION 

GALFAN COATED WELDED 
MESH FRAME HIGHLY DU-
RABLE CONSTRUCTION 
IDEAL FOR CONTAINING 
LARGE AMOUNTS OF THE 
HEAVY FILL MATERIAL 
THAT GIVES THE SYSTEM 
IITS STRENGTH

1. UNPACK 2. PULL OUT AND SET UP 3. CONNECT TOGETHER 4. FILL AND COMPACT 5. ADD LAYERS AS REQUIRED

ACTION RISK 
EQUATION

TIME
(Years)

Sandbags ER 0.5
Hesco barriers ER 0.5-1
Reintaing walls ER 1-2
Desilting. Removal of sand and waste 
accumulation

ER 2
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BONDING TRENCH 
1 SACK DEEP 
2 SACKS WIDE

FLAPS TUCK UNDER

WATER

HEIGHT

3 TIMES HEIGHT

MAP 09b - RESILIENCE PLAN River Management

http://www.cuhab-upm.es/#/ms-2/1
https://www.un.org/peacebuilding/
https://unhabitat.org/
http://frrims.faoswalim.org/rivers/breakages
https://spatial.faoswalim.org/layers/geonode:Shabelle_Juba_River_Breakages_Aug2019#/
http://faoswalim.org/resources/site_files/Flood%20Preparedness%20Leaflets.pdf
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URBAN RESILIENCE PLAN. PROPOSALS:
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URBAN RESILIENCE PLAN. PROPOSALS:
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During November 2019 floods, 50% of the total road network in the 
district was affected and infrastructures such as bridges and culverts 
were also heavily impacted.

MAP 10a - RESILIENCE PLAN Road network and drainage system 
analyses the road sections that are at high and very high risk of floo-
ding and need pavement and drainage improvement to ensure pro-
per mobility for the inhabitants of Beledweyne. 

The road sections length in flood risk within the city of Beledweyne 
are:
-Primary road at very high risk: 1967 metres.
-Primary road at high risk:  8908 metres.
-Secondary road at very high risk: 2990 metres.
-Secondary at high risk: 7030 metres.
  
A community engagement approach through cash for work activities 
for the improvement of road infrastructure can be considered to im-
prove livelihood opportunities for the most vulnerable communities

EXPOSURE

Very High Exposure

High Exposure

Medium Exposure

Medium Low Exposure

EXPOSURE

Very High Exposure

High Exposure

Medium Exposure

Medium Low Exposure

MAP 10a - RESILIENCE PLAN Road network and drainage system
ACTION RISK 

EQUATION
TIME

(Years)
Roads improvement VR + CI 1-5
Drainage system improvement VR + CI 1-5

Legend
Very high flood risk area

High flood risk area

Primary road (9-15 m wide)

Secondary road (6-9 m wide)

Tertiary road (<6 m wide)

http://www.cuhab-upm.es/#/ms-2/1
https://www.un.org/peacebuilding/
https://unhabitat.org/
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URBAN RESILIENCE PLAN. PROPOSALS:
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Example of drainage system for < 6 m wide roads: Example of drainage system for > 6 m wide roads: 

Drainage options: (from more to less infiltration)Pavement options: (from more to less infiltration)

Source: nature.com, Daniel Vázquez Paredes, ETSAC
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ACTION RISK 
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TIME
(Years)

Roads improvement VR + CI 1-5
Drainage system improvement VR + CI 1-5

Reference Map: 10a Road network and drainage system

According to the MAP 10a - RESILIENCE PLAN Road network 
and drainage system, 7 kms of roads and streets in Beled-
weyne are at a very high risk of flooding, while more than 16 
kms are at high risk. Most of these road sections are flooded 
every year for several weeks until the water is pumped out.   
 
A more long-term solution would be to improve the drainage of 
these streets in a sustainable way. To do this, various solutions are 
suggested depending on the width and type of use of each street.  
 
A detailed topographical assessment, the correct choice of pavement 
materials, the connection of the drainage systems of the surrounding 
buildings, and the inclusion of appropriate vegetation for phytoreme-
diation are key to the success and sustainability of a drainage system 
improvement.

Note: Phytoremediation refers to the use of plants and associated 
soil microbes to reduce the concentrations or toxic effects of con-
taminants in the environment. Phytoremediation is  a cost-effective 
environmental restoration alternative to engineering procedures 
that are usually more destructive to the soil. 
 

MAP 10b - RESILIENCE PLAN Road network and drainage system

http://www.cuhab-upm.es/#/ms-2/1
https://www.un.org/peacebuilding/
https://unhabitat.org/
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2. URBAN RESILIENCE PLAN PROPOSAL
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This MAP 11a - RESILIENCE PLAN is based  on the Green infrastruc-
ture concept: a cost-effective approach mitigate the impact of floods. 

The proposal is to establish differents kind of green zones  at different 
locations to infiltrate water from rain and  and overflows of the river:
 
1. Green river buffer zone on both sides of the river and its main 
tributaries with local phytoremediation vegetation or agriculture, wi-
thout creating a visual barrier. This zone should be connected with 
the  “Green ring” creating one integrated water management system. 
 
2. Green areas or parks. the two largest green existing areas should 
be improved increasing their density of the vegetation. Drainage sys-
tem from the streets and roads should end here.

3. Other future green parks should be identified and created, and 
green areas should be incorporated into the streets and roads.
 
These areas should be considered as NO-BUILD ZONES in the local 
regulations and the local authorities should ensure compliance.
 

Reference Map: Proposal plan 01

Links/Sources:
ICLEI.  2018. Sustainable River-Based Urban Planning Guidelines for 
Sub-Saharan Africa. 
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Medium Low Exposure

ACTION RISK 
EQUATION

TIME
(Years)

Green river buffer zone creation ER 4-5
Green areas creation. Infiltration ER 1-2

Legend
Green river buffer zone

Main green areas

Secondary green areas

Green ring: Agriculture

URBAN RESILIENCE PLAN. PROPOSALS:
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URBAN RESILIENCE PLAN. PROPOSALS:

Roads 

BUILD

URBAN DUG WELL 2019 (SWALIM) 

RURAL WELL 

DAM 2019 - in rehabilitation process

CROP - improve agriculture

Irrigation Canals: restore and improve

Direct intake

Secondary

Tertiary

Land Degradation:

Land improvement + reforestation

Reference Map: 08 - RESILIENCE PLAN Territorial scale

MAP 11a - RESILIENCE PLAN Green infrastructure

http://www.cuhab-upm.es/#/ms-2/1
https://www.un.org/peacebuilding/
https://unhabitat.org/
https://africa.iclei.org/iclei_publications/sustainable-river-based-urban-planning-for-sub-saharan-africa/

https://africa.iclei.org/iclei_publications/sustainable-river-based-urban-planning-for-sub-saharan-africa/



FLOOD RISK ANALYSIS and URBAN RESILIENCE PLAN, Beledweyne

Example of  green area and infiltration system

Example of green area and infiltration systemExample of green area in public space
connected to drainage network and 
phytoremediation cleaning system

Reference Map: 11a-RESILIENCE PLAN Green infrastructure

Sources (links):
ICLEI.  2018. Sustainable River-Based Urban Planning Guidelines for 
Sub-Saharan Africa. , Daniel Vázquez Paredes. ETSAC

ACTION RISK 
EQUATION

TIME
(Years)

Green river buffer zone creation ER 4-5
Green areas creation. Infiltration ER 1-2

2. URBAN RESILIENCE PLAN PROPOSAL

URBAN PROPOSALS

GREEN AREAS 

 green park_infiltration zone phase 1

green buffer_conection. no build zones

otheR green areas_ phase 2

GREEN RING - AGRICULTURE

2. URBAN RESILIENCE PLAN PROPOSAL

URBAN PROPOSALS

GREEN AREAS 

 green park_infiltration zone phase 1

green buffer_conection. no build zones

otheR green areas_ phase 2

GREEN RING - AGRICULTURE

MAP 11b - RESILIENCE PLAN Green infrastructure

infiltration
infiltration

green area of public space

dry well

dry well

rock fill

infiltration

infiltration

garden

garden

infiltration

infiltration

rock fill

infiltrationinfiltration

flood prone area garden area vegetation

phytoremediation vegetation

emergency water 
canalization street 

drainage 
system 

connection of street drainage 
to flood prone area

connection to the 
general drainage 

system

maximum slope

max 25%

min 2%

phytoremediation vegetation

phytoremediation 
vegetation

carriagewayfootway

To ensure a successful functioning, the city’s drainage system has to 
be designed in a holistic and integrated manner.  

The drainage systems of the streets and roads explained in the MAP 
10a and 10b- RESILIENCE PLAN Road network and drainage system 
must be properly connected to green spaces of infiltration spatially 
identified in the MAP 11a - RESILIENCE PLAN Green infrastructure

The use of vegetation is key for solving the challenges of soil degra-
dation as well as improving water infiltration and, therefore, mitiga-
ting the impact of flooding in the city. 

http://www.cuhab-upm.es/#/ms-2/1
https://www.un.org/peacebuilding/
https://unhabitat.org/
https://africa.iclei.org/iclei_publications/sustainable-river-based-urban-planning-for-sub-saharan-africa/

https://africa.iclei.org/iclei_publications/sustainable-river-based-urban-planning-for-sub-saharan-africa/



FLOOD RISK ANALYSIS and URBAN RESILIENCE PLAN, Beledweyne

A sustainable urban development plan for the city of Beledweyne 
should include short-term urban actions that address urgent challen-
ges while, at the same time, thinking about long-term strategies that 
guide the city’s growth in a sustainable and resilient way.

One short-term action is to seek solutions for the households that 
are in areas of very high flood risk at this moment. One option to be 
explored is the relocation and reintegration of these households to 
the nearby urban fabric in order to maintain their current livelihoods 
but loacted in areas with less exposure to flooding,.

Sources (links):
Verified IDP sites in Beletweyne. February 2020. CCCM Cluster
Beledweyne Urban Profile. UN Habitat, IOM, Somalia Government.

EXPOSURE

Very High Exposure

High Exposure

Medium Exposure

Medium Low Exposure

EXPOSURE

Very High Exposure

High Exposure

Medium Exposure

Medium Low Exposure

MAP 12a - RESILIENCE PLAN Urban planning
ACTION RISK 

EQUATION
TIME

(Years)
Green river buffer zone creation ER 4-5
N0-BUILD zones regulation established ER 1-2
Households at very high flood risk rein-
tegration at lower flood risk zones 

ER 2-5

Urban planning policies creation ER + CI 2-5

Riverfront enhancement

Tributary

Bridge

Tayeeglow corridor

Mogadisgu / Ethiopia corridor

Very high flood risk zone

High flood risk zone

Green river buffer

Green ring / agriculture

Planned city growth

Main proposed artheries

Secondary proposed arteries

Legend
# IDP households at very high risk

# IDP households at high risk

# households at very  high risk to be 
relocated

 Reintegration areas

Example of possibility of relocation of  8 
households from a very high flood risk  area 
to 8 empty plots nearby in low risk area.

RISK

VERY HIGH RISK

HIGH RISK

MEDIUM-HIGH RISK

MEDIUM LOW RISK

RISK

VERY HIGH RISK

HIGH RISK

MEDIUM-HIGH RISK

MEDIUM LOW RISK

Reference Map06: ANALYSIS Flood Risk

http://www.cuhab-upm.es/#/ms-2/1
https://www.un.org/peacebuilding/
https://unhabitat.org/
https://data2.unhcr.org/es/documents/details/74183


FLOOD RISK ANALYSIS and URBAN RESILIENCE PLAN, Beledweyne

Sources (links):
-Verified IDP sites in Beletweyne. February 2020. CCCM Cluster
-Beledweyne Urban Profile. UN Habitat, IOM, Somalia Government.
-Shelter Cluster documents: Stategic Operating Framework.  A search 
for complementary aproches. + Shelter Cluster Response in Somalia.

Reference Map12a:RESILIENCE PLAN Urban planning
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- FLOOD PLAIN LAYOUT

- FLOOD MITIGATION ELEMENTS ALWAYS
  IN THE DIRECTION OF THE RIVER

- TRY NOT TO LET IT AFFECT OTHER PLOTS

- AVOID ORIENTING THE PLOT AND ITS ACCESS
  TOWARDS THE RIVER

- KEEP THE PLOT AS FAR AWAY FROM THE RIVER 
  AS POSSIBLE 

- IN CASE IT IS NOT POSSIBLE TO ARRANGE THE 
  HOUSING WITHIN THE PLOT AS FAR AS THE 
  F  FLOOD SOURCE

- MAKE PLOTS AS RECTANGULAR AS POSSIBLE 
  AVOIDING NOOKS AND CRANNIES WHERE 
  WATER CAN STAGNATE
 
- DELIMIT THE PLOT WITH SUITABLE MATERIALS 
 
- DIFFERENTI- DIFFERENTIATE THE LIVING AREAS, KITCHEN AND LATRINE

- KEEP IT CLEAN AND WELL DISTRIBUTED 

LATRINE

KITCHEN

STREET

PARCELING / PLOT OF LAND

- FLOOD PLAIN LAYOUT

- FLOOD MITIGATION ELEMENTS ALWAYS
  IN THE DIRECTION OF THE RIVER

- TRY NOT TO LET IT AFFECT OTHER PLOTS

- AVOID ORIENTING THE PLOT AND ITS ACCESS
  TOWARDS THE RIVER

- KEEP THE PLOT AS FAR AWAY FROM THE RIVER 
  AS POSSIBLE 

- IN CASE IT IS NOT POSSIBLE TO ARRANGE THE 
  HOUSING WITHIN THE PLOT AS FAR AS THE 
  F  FLOOD SOURCE

- MAKE PLOTS AS RECTANGULAR AS POSSIBLE 
  AVOIDING NOOKS AND CRANNIES WHERE 
  WATER CAN STAGNATE
 
- DELIMIT THE PLOT WITH SUITABLE MATERIALS 
 
- DIFFERENTI- DIFFERENTIATE THE LIVING AREAS, KITCHEN AND LATRINE

- KEEP IT CLEAN AND WELL DISTRIBUTED 
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PARCELING / PLOT OF LAND
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- FLOOD MITIGATION ELEMENTS ALWAYS
  IN THE DIRECTION OF THE RIVER

- TRY NOT TO LET IT AFFECT OTHER PLOTS

- AVOID ORIENTING THE PLOT AND ITS ACCESS
  TOWARDS THE RIVER

- KEEP THE PLOT AS FAR AWAY FROM THE RIVER 
  AS POSSIBLE 

- IN CASE IT IS NOT POSSIBLE TO ARRANGE THE 
  HOUSING WITHIN THE PLOT AS FAR AS THE 
  F  FLOOD SOURCE

- MAKE PLOTS AS RECTANGULAR AS POSSIBLE 
  AVOIDING NOOKS AND CRANNIES WHERE 
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- DIFFERENTI- DIFFERENTIATE THE LIVING AREAS, KITCHEN AND LATRINE
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URBANIZATION

RESERVE PUBLIC SPACE FOR:
- STREET 
- SQUARE
- AVENUE
- GARDENS 
- FURNITURE AND GARDENING

COASTAL INFRASTRUCTURES
- STABILIZED DIRT ROADS
- ACCESS TO DRINKING WATER 
- ENERGY
- SANITATION AND DRAINAGE 
- GARBAGE COLLECTION AND TREATMENT 
- ACCE- ACCESSIBILITY

BUILDING

- HOUSING CONDITIONS
- ADEQUTE TO THE WAYS OF INHABITING
  AND OCCUPYING THE SPACE OF THE POPULATION 
 

SITE ELECTION: identification of suitable land avoiding flood-prone areas. PLOT DIVISION

SITE PLANNING. BASIC SERVICES

ACTION RISK 
EQUATION

TIME
(Years)

Green river buffer zone creation ER 4-5
N0-BUILD zones regulation established ER 1-2
Households at very high flood risk rein-
tegration at lower flood risk zones 

ER 2-5

Urban planning policies creation ER + CI 2-5

MAP 12b - RESILIENCE PLAN Urban planning

- Flood mitigation elements 
always in the direction of wa-
ter flow

- Do not direct water to others

- Avoid locating the access of 
the plot towards the river

- If the plot has some exposu-
re to flooding, locate the hou-
se as far away from the river 
as possible within the plot

- Make the plots as rectangu-
lar as possible avoiding nooks 
and crannies where water can 
stagnate

- Demarcate the plot with sui-
table materials

- Keep the plot clean and well 
distributed

Services have different catch-
ment distances according to 
the type of service, the need 
for the service and the size of 
the population but the main 
services that have to be con-
sidered are:

-schools
-heath facilities 
-administration
buildings
-markets
-water and sanitation services
-waste management services
-electricity
-telecommunication
-playgrounds and recreation 
facilities
-green areas / public spaces
-community facilities 
-social and religious services

Water kiosk connected to the water ne-
twork and operated and maintained by 
community water committees to provide 
safe and affordable water to the most vul-
nerable of both IDP and host communities.

In flood prone areas it is important to have 
water tanks elevated above the maximum 
water level during the floods to ensure ac-
cess to clean and safe water in any situation 

http://www.cuhab-upm.es/#/ms-2/1
https://www.un.org/peacebuilding/
https://unhabitat.org/
https://data2.unhcr.org/es/documents/details/74183
https://www.sheltercluster.org/sites/default/files/docs/20160106_somalia_shelter_cluster_standard_operating_framework_guide_final_mlr.pdf
https://www.sheltercluster.org/sites/default/files/docs/a_search_for_complementary_approaches.pdf
https://www.sheltercluster.org/sites/default/files/docs/a_search_for_complementary_approaches.pdf
https://www.sheltercluster.org/response/somalia


FLOOD RISK ANALYSIS and URBAN RESILIENCE PLAN, Beledweyne

Acording to the Risk Analisis 1,671 households are living in informal 
settlements at very high flood risk and  7,875 households at high 
flood risk. 

It is not feasible to relocate all these households, almost 60,000 in-
dividuals, therefore,  alternative  neighborhood upgrading actions  
should be explored to make these communities more resilient  to fu-
ture flooding.

MAP 12c - RESILIENCE PLAN Neighbourhood upgrading aims to 
analyse a catalogue of improvement proposals from a settlement 
scale to a building construction scale.

After november 2019 floods, there were 1995 fully damaged and 
6713 partially damaged  houses in Beledweyne. 

A process of repairing and rebuilding these houses should be carried 
out following a Build Back Better approach to avoid similar damage 
in future floods. The house improvement process can be carried out 
in two phases, starting with those houses located in very high flood  
risk areas and continuing with those at high risk  (See map below) 

N. HOUSES TO IMPROVE PHASE 1 / N. HOUSES PHASE 2

Links: CCCM Cluster Somalia /  Shelter cluster Somalia 
Aprender a viver com as cheias, UN-Habitat

URBAN RESILIENCE PLAN. PROPOSALS:

propuestas urbanas

OTHER GREEN AREAS phase 2

GREE PARK - INFILTRATION ZONE phase 1

URBAN RESILIENCE PLAN. PROPOSALS:

propuestas urbanas

OTHER GREEN AREAS phase 2

GREE PARK - INFILTRATION ZONE phase 1

241 

133

192

1700

395

443
95

267

1155

2350

793

260

725

797

Num. FAMILIES HIGH RISK ZONESNum. FAMILIES VERY HIGH RISK ZONES /

IDPs reintegration in no flood-prone areas. 
New free plot for community facility or green area
 

Green area improvement: park (infiltration)

NO BUILD zone: Green buffer

Street improvement: drainage system. Water infiltration  to green 
areas

Agriculture improvement

Free plot: water kioks or community latrines

Reference Map:  

Elevated houses. Build a platform or plinth to raise the floor level 
of the house above the water level during flooding

Slope the plot towards the green area and if there is a drainage 
system in the street, direct the water from the plot towards it.
(See details at MAP 10b - Road network and drainage system)

Similar measures to ensure flood resilience should be considered for public buildings.

Reinforcement of the structural elements of the house, including 
roof and walls, to prevent it from collapsing under the force of 
water.

Protect the walls with waterproof materials to prevent the walls 
from being washed out by water

Elevated latrines. Latrines can cause serious health problems du-
ring floods, so it is important to have elevated latrines and keep 
them closed and clean

Rainwater harvesting can provide access to water which can be 
critical during floods

MAP 13 - RESILIENCE PLAN Neighbourhood upgrading
Examples of upgrading actions of neighbourhood at very high flood risk area 

Flood resilient housing

*

ACTION RISK 
EQUATION

TIME
(Years)

Neighbourhood upgrading VR + CI 1-5
Improvement of building construction 
techniques. Building code

VR + CI 1-4

Improvement of access to safe water 
(water kiosks)

VR +CI 1-5

Improvement of solid waste manage-
ment 

VR + CI 2-5

http://www.cuhab-upm.es/#/ms-2/1
https://www.un.org/peacebuilding/
https://unhabitat.org/
https://cccmcluster.org/operations/somalia
https://www.humanitarianlibrary.org/resource/aprender-viver-com-cheias-0
https://www.humanitarianlibrary.org/resource/aprender-viver-com-cheias-0
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Laura Sánchez - Pablo Sanz - Beatriz Sierra CURSO XXIII - 2019/2020

Links/Sources:
 · CCCM Cluster Somalia. https://data2.unhcr.org/en/situations

 · UNOPS: https://www.unops.org/es/

 · PUNTLANDPOST: https://puntlandpost.net/2017/10/02/

 · Shelter Cluster Somalia: Coordinating Humanitarian Shelter

 · ONU Hábitat: Documentary, Pictures, References & Info

Reference Map_Possible Locations:

Description:
The central proposal, in a particular and constructive scale, for which 
a predetermined initial budget agreed with the UN-Habitat organiza-
tion is destined, consists in the creation of an infrastructure resilient 
to floods in the most favorable area of the city in a social and efficient 
sense, which acts mainly as a market in which the local products of 
the city vendors are sold, a meeting place where the citizens came 
to meet up, and that can also function as a collective center against 
possible emergencies, such as a pandemic, for example.

Factors/ Participation:

PROPOSAL FLOOD RISK 
REDUCTION

TIME
(Years)

INTERNATIONAL 
ALLIANCES

Build a Market-Collective 
Shelter

CA 1 UNDP, UNOPS

Adapt public buildings to 
shelter

CA 1-2 UNDP, UNOPS

Educations: Rehabilitate dama-
ged schools

VR + ER 1 UNICEF + Save the 
Children

Heath: Rehabilitate damaged 
hospital and clinics

VR + ER 1 MSF

Reconstruction of Beledweyne 
local airport

CA 1-2 UNDP, UNOPS

PROPOSALS - PLAN 07a. Access to Shelter During Disaster

FIRST SKECTH PROPOSAL
Therefore, as we see in the image, and based on references such as the 
market run by UNOPS in Bossaso, a single gabled nave was chosen to 
provide shelter and shade for the entire market system and collective 
center in the interior. Being able to expand easily due to its character 
and modular design.

INTERIOR DISTRIBUTION & ROUTES ANALYSIS
From the limits established by the budget, a definition of the plant is reached, consisting of a perimeter transit area and a central 
area where the main activity occurs. Facilitating the appropriate routes avoiding crowds and a good use of the place.

FIRST STEPS
From the previous examples that we study and analyze, a series of common criteria is 
obtained that will serve as a guide for the elaboration of the future proposal in Beled 
Weyne.
The criteria to follow are the following:
1. Location (justification of situation and environment)
2. Dimensions, Geometry (assessment of shape, flows and measurements)
3. Construction Systems (materials and construction techniques used)
4. Installations (sanitation, drainage, lighting, sanitary ...)
5. Involvement of Disadvantaged Groups (Women)

ITEMS DESIGN
In addition to the surrounding infrastructure, possi-
ble multifunctional substructures are designed to be 
installed within the market, which serve as both a 
sales stand and shelter beds.

URBAN RESILIENCE PLAN & PARTICIPATORY MARKET-COLECTIVE SHELTER DESIGN IN BELEDWEYNE, SOMALIA 
Laura Sánchez - Pablo Sanz - Beatriz Sierra CURSO XXIII - 2019/2020

Reference Map_Possible Locations:

Description:
For the definition of the project, due to the changes in location and 
operation that it has undergone, we have taken into account a series 
of preliminaries items to study, with the intention of favoring the 
conditions of the quality of th collective shelter:

- WATER:
All water shall be fresh, clean and pure, free from earthy vegetable or organic matter, 
acid or alkaline substance in solution or suspension.
The Contractor shall provide at their own risk and cost all water for use in connection 
with the Works (including the work of Sub-Contractors). The Contractor shall provide 
ate their own expense all temporary distribution pipes, storage tanks, meters, etc., and 
they shall clear away same upon completion of the Works.

- SAFETY:
In particular there shall  be proper provision of planked footways and guard-rails to 
scaffolding, etc.; protection against falling materials and tools and the Site shall be kept 
tidy and clear of dangerous rubbish.
The Architect shall be empowered to suspend work on the Site should he consider 
these conditions are not being observed, and no claim arising from such a suspension 
will be allowed.

- MATERIALS & WORKMANSHIP:
All materials shall be new unless otherwise directed or permitted by the Engineer and 
in all cases where the quality of goods or materials is not described or otherwise spe-
cified, is to be the best quality obtainable in the ordinary meaning of the word x“best” 
and not merely a trade signification of that word.
The Contractor shall be responsible for and shall replace or make good at their own 
expense any materials lost or damaged.

- PROTECTIVE CLOTHING: 
The Contractor shall provide all protective or any other special  clothing or equipment 
for their employees that may be necessary. 
These shall include, inter-alia, safety helmets, gloves, goggles, earmuffs, gumboots, 
steel toed boots, overalls, etc according to the type of work. The Contractor shall ensu-
re that all safety and protective gear are worn by all staff on site at all times.

PROPOSAL FLOOD RISK 
REDUCTION

TIME
(Years)

INTERNATIONAL 
ALLIANCES

Build a Market-Collective 
Shelter

CA 1 UNDP, UNOPS

Adapt public buildings to 
shelter

CA 1-2 UNDP, UNOPS

Educations: Rehabilitate dama-
ged schools

VR + ER 1 UNICEF + Save the 
Children

Heath: Rehabilitate damaged 
hospital and clinics

VR + ER 1 MSF

Reconstruction of Beledweyne 
local airport

CA 1-2 UNDP, UNOPS

PROPOSALS - PLAN 07b. Access to Shelter During Disaster

URBAN RESILIENCE PLAN & PARTICIPATORY MARKET-COLECTIVE SHELTER DESIGN IN BELEDWEYNE, SOMALIA 
Laura Sánchez - Pablo Sanz - Beatriz Sierra CURSO XXIII - 2019/2020

Reference Map_Possible Locations:

Description:
For the definition of the project, due to the changes in location and 
operation that it has undergone, we have taken into account a series 
of preliminaries items to study, with the intention of favoring the 
conditions of the quality of th collective shelter:

- WATER:
All water shall be fresh, clean and pure, free from earthy vegetable or organic matter, 
acid or alkaline substance in solution or suspension.
The Contractor shall provide at their own risk and cost all water for use in connection 
with the Works (including the work of Sub-Contractors). The Contractor shall provide 
ate their own expense all temporary distribution pipes, storage tanks, meters, etc., and 
they shall clear away same upon completion of the Works.

- SAFETY:
In particular there shall  be proper provision of planked footways and guard-rails to 
scaffolding, etc.; protection against falling materials and tools and the Site shall be kept 
tidy and clear of dangerous rubbish.
The Architect shall be empowered to suspend work on the Site should he consider 
these conditions are not being observed, and no claim arising from such a suspension 
will be allowed.

- MATERIALS & WORKMANSHIP:
All materials shall be new unless otherwise directed or permitted by the Engineer and 
in all cases where the quality of goods or materials is not described or otherwise spe-
cified, is to be the best quality obtainable in the ordinary meaning of the word x“best” 
and not merely a trade signification of that word.
The Contractor shall be responsible for and shall replace or make good at their own 
expense any materials lost or damaged.

- PROTECTIVE CLOTHING: 
The Contractor shall provide all protective or any other special  clothing or equipment 
for their employees that may be necessary. 
These shall include, inter-alia, safety helmets, gloves, goggles, earmuffs, gumboots, 
steel toed boots, overalls, etc according to the type of work. The Contractor shall ensu-
re that all safety and protective gear are worn by all staff on site at all times.

PROPOSAL FLOOD RISK 
REDUCTION

TIME
(Years)

INTERNATIONAL 
ALLIANCES

Build a Market-Collective 
Shelter

CA 1 UNDP, UNOPS

Adapt public buildings to 
shelter

CA 1-2 UNDP, UNOPS

Educations: Rehabilitate dama-
ged schools

VR + ER 1 UNICEF + Save the 
Children

Heath: Rehabilitate damaged 
hospital and clinics

VR + ER 1 MSF

Reconstruction of Beledweyne 
local airport

CA 1-2 UNDP, UNOPS

PROPOSALS - PLAN 07b. Access to Shelter During Disaster
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Reference Map_Possible Locations:

Description:
For the definition of the project, due to the changes in location and 
operation that it has undergone, we have taken into account a series 
of preliminaries items to study, with the intention of favoring the 
conditions of the quality of th collective shelter:

- WATER:
All water shall be fresh, clean and pure, free from earthy vegetable or organic matter, 
acid or alkaline substance in solution or suspension.
The Contractor shall provide at their own risk and cost all water for use in connection 
with the Works (including the work of Sub-Contractors). The Contractor shall provide 
ate their own expense all temporary distribution pipes, storage tanks, meters, etc., and 
they shall clear away same upon completion of the Works.

- SAFETY:
In particular there shall  be proper provision of planked footways and guard-rails to 
scaffolding, etc.; protection against falling materials and tools and the Site shall be kept 
tidy and clear of dangerous rubbish.
The Architect shall be empowered to suspend work on the Site should he consider 
these conditions are not being observed, and no claim arising from such a suspension 
will be allowed.

- MATERIALS & WORKMANSHIP:
All materials shall be new unless otherwise directed or permitted by the Engineer and 
in all cases where the quality of goods or materials is not described or otherwise spe-
cified, is to be the best quality obtainable in the ordinary meaning of the word x“best” 
and not merely a trade signification of that word.
The Contractor shall be responsible for and shall replace or make good at their own 
expense any materials lost or damaged.

- PROTECTIVE CLOTHING: 
The Contractor shall provide all protective or any other special  clothing or equipment 
for their employees that may be necessary. 
These shall include, inter-alia, safety helmets, gloves, goggles, earmuffs, gumboots, 
steel toed boots, overalls, etc according to the type of work. The Contractor shall ensu-
re that all safety and protective gear are worn by all staff on site at all times.

PROPOSAL FLOOD RISK 
REDUCTION

TIME
(Years)

INTERNATIONAL 
ALLIANCES

Build a Market-Collective 
Shelter

CA 1 UNDP, UNOPS

Adapt public buildings to 
shelter

CA 1-2 UNDP, UNOPS

Educations: Rehabilitate dama-
ged schools

VR + ER 1 UNICEF + Save the 
Children

Heath: Rehabilitate damaged 
hospital and clinics

VR + ER 1 MSF

Reconstruction of Beledweyne 
local airport

CA 1-2 UNDP, UNOPS
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URBAN RESILIENCE PLAN & PARTICIPATORY MARKET-COLECTIVE SHELTER DESIGN IN BELEDWEYNE, SOMALIA 
Laura Sánchez - Pablo Sanz - Beatriz Sierra CURSO XXIII - 2019/2020

Reference Map_Possible Locations:

Description:
For the definition of the project, due to the changes in location and 
operation that it has undergone, we have taken into account a series 
of preliminaries items to study, with the intention of favoring the 
conditions of the quality of th collective shelter:

- WATER:
All water shall be fresh, clean and pure, free from earthy vegetable or organic matter, 
acid or alkaline substance in solution or suspension.
The Contractor shall provide at their own risk and cost all water for use in connection 
with the Works (including the work of Sub-Contractors). The Contractor shall provide 
ate their own expense all temporary distribution pipes, storage tanks, meters, etc., and 
they shall clear away same upon completion of the Works.

- SAFETY:
In particular there shall  be proper provision of planked footways and guard-rails to 
scaffolding, etc.; protection against falling materials and tools and the Site shall be kept 
tidy and clear of dangerous rubbish.
The Architect shall be empowered to suspend work on the Site should he consider 
these conditions are not being observed, and no claim arising from such a suspension 
will be allowed.

- MATERIALS & WORKMANSHIP:
All materials shall be new unless otherwise directed or permitted by the Engineer and 
in all cases where the quality of goods or materials is not described or otherwise spe-
cified, is to be the best quality obtainable in the ordinary meaning of the word x“best” 
and not merely a trade signification of that word.
The Contractor shall be responsible for and shall replace or make good at their own 
expense any materials lost or damaged.

- PROTECTIVE CLOTHING: 
The Contractor shall provide all protective or any other special  clothing or equipment 
for their employees that may be necessary. 
These shall include, inter-alia, safety helmets, gloves, goggles, earmuffs, gumboots, 
steel toed boots, overalls, etc according to the type of work. The Contractor shall ensu-
re that all safety and protective gear are worn by all staff on site at all times.
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MAP 14 - RESILIENCE PLAN Market - Collective centre

Aprender a viver com as cheias, UN-Habitat

It is used as a marketplace during normal times It  becomes a collective centre to provide temporary shelter to the most 
affected people during the floods

ACTION RISK 
EQUATION

TIME
(Years)

Construction of collective centres. VR + CI 1-3

In addition to all the measures explained before, it is  advisable to 
have also certain buildings identified in advance that can function as 
a collective center to temporarily shelter the most affected people 
after the floods. 

In places that suffer flooding, public facilities such as schools or sports 
centres are often used as temporary collective centres. However, it 
is recommended that schools resume operation as soon as possible 
since the return of children to school is a clear engine of recovery 
after a disaster. 

For this reason, the identification of possible infrastructures that 
can function as a collective center is needed. However, in case there 
are not enough,  it is recommended to build elevated infrastructu-
re that can be used as a basic service in normal times, like a mar-
ketplace, and to shelter the most vulnerable in times of flooding. 

http://www.cuhab-upm.es/#/ms-2/1
https://www.un.org/peacebuilding/
https://unhabitat.org/
https://www.humanitarianlibrary.org/resource/aprender-viver-com-cheias-0

