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Flooding has been a critical problem in our globe causing huge damage on human lives as well as 
socio-economic and environmental assets. The upper Awash river basin in Ethiopia, which is the target 
of this study, is one such region that is affected by recurrent flooding. Thus, there is a need to develop 
appropriate and sustainable management mechanisms to mitigate flood impacts. An integrated flood 
management approach which accounts for social and stakeholder involvement, as well as 
environmental and economic condition of a basin; in addition to technical flood mitigation options 
(such as structural and/or non-structural measures) can be an alternative. This study emphasized on 
the need  to consider socio-economic-environmental aspects of a basin while proposing IFM options 
considering the upper Awash river basin, Ethiopia. It employed structured and semi-structured 
interviews, field observations, and community and government official consultations to investigate the 
socio-economic and environmental situations of UARB with the underlying objective of examining 
existing flood impacts in the basin. The study formulated the basin current socio-economic and 
environmental baselines. It also pin-pointed the concerned stakeholders in UARB, that shall be 
addressed and consulted during planning and developing of IFM mechanisms. Ultimately, the results 
from the interviews and the surveys were used as an essential input to develop flood risk maps within 
the context of integrated flood management options. 
 
Key words: Awash River Basin, flood impacts, socio-economic baseline, environmental baseline, integrated 
flood management approach, flood risk map. 

 
 
INTRODUCTION 
 
Flooding is one of the many disasters that has caused 
tremendous damages in human lives and social and 
environmental assets. Recent report of the United Nation, 
UN (2015), reveals that flood  affected  2.3  billion  people 

from 1995 to 2015 in the world. This contributes to 56% 
of total affected people by weathered-related disasters. 
The report also states that there were 3062 flood 
disasters    in    those   years    that   shares   47%  of   all   
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Figure 1. Location map of upper Awash River basin. 

 
 
 
geophysical hazards that occurred in our globe. Flood 
events are becoming severe and flood frequency has 
been increasing, resulting to distraction of agricultural 
areas and food supply sectors and leads to malnutrition 
problems (UN, 2015).  

Flood events have been rising due to an expansion of 
human-induced land-use interventions (Chawla and 
Mujumdar, 2015; James and Lecce, 2013; Roggeret al., 
2017; Verburg et al., 2012; Wu et al., 2018) and climate 
change (Didovetsa et al., 2019; Hettiarachchi et al., 2018; 
IPCC, 2007; Maghsood et al., 2019; Sen, 2018). 
Urbanization and industrialization, which are among the 
main factors, have played a major role on globe’s climate 
change. The urbanization usually leads to unprecedented 
deforestation and land use and land type changes. These 
result in decline of land perviousness and increase the 
amount of sunlight reflected back from the earth’s 
surfaces. As a result, the atmosphere warms up; lots of 
water evaporates from seas, oceans, as well as from any 
water resources located on the earth. This creates a 
feedback loop between global climate change and 
extreme hydrological events (that is, flooding and 
drought). Consequently, our globe receives high rainfall 
intensity which leads to disastrous flood events yearly.  

During the last centuries, flooding has also been one of 
the severe national disasters of Ethiopia (EM-DAT, 
2019). It has been anticipated in the areas of a river side 
as well as in areas with low water percolation capacity; 
often seen in southern, north-eastern, and eastern part of 
the country (NDRMC, 2016). Upper Awash river basin 
(Figure 1) is one of the country’s basins which  has  been 

affected by recurrent flood. In the basin, flooding has 
been a critical problem causing thousands of people 
being affected and triggering huge economical losses. 
Flood events of high significance were recorded in 
Sebeta Hawas, Wolmera and Egeria woredas (that is, an 
administrative boundary making up zone) in September 
2017, Liben Chukuala and Bora woredas in the years 
2014, 2016, and 2017, at Fentale in 2012, 2015, and 
2017, and in 2019 at Ilu and Sebeta Hawasa woredas. 

Particularly, in the aforementioned woredas of upper 
Awash basin, flooding has led thousands of households 
to displace from their home and caused for loss of 
thousands of livestock. It also provoked huge economic 
loss and environmental impacts. Infrastructures, health 
and educational institutions deteriorate from year to year; 
schools in the basin often started late because of the 
flooding and health centers are not functional in the rainy 
season of the country. 

However, unlike most types of disasters like volcanoes 
and earthquakes, flood is preventable and manageable 
through proper implementation of integrated flood 
management approach and thus environmental friendly 
and sustainable measures and strategies can be 
achieved. 

An integrated flood management approach deals with 
integrated rather than fragmented approach (Grabs et al., 
2007; Topalovic and Markovic, 2018; WMO, 2017, 2009). 
The traditional approach which is flood prevention mainly 
through structural measures that separate the river from 
flood plain is replaced by an integrated approach in order 
to maximize the net benefits of flood plains and  minimize 



 
 
 
 
the loss of life. An integrated flood management 
approach opens for different stakeholders to actively 
participate in solving flooding problem and achieving 
optimal solutions. Thus, it takes into account social, 
economic and environmental perspectives of both the 
flood and possible flood management measures. WMO 
(2006a) also states that government ministries and 
agencies, government disaster management institutions, 
flood-prone communities, scientific institutes or 
organizations, registered non-governmental organizations, 
voluntary organizations, and private sectors are some of 
the possible stakeholders that shall be taken into account 
while planning and developing flood management 
options. Various studies have been performed confirming 
and supporting IFM approach to attain sustainable 
solutions for alleviating adverse impacts of flooding 
(Ballesteros-Cánovas et al., 2013; Brears, 2015; 
Zlatanovaa et al., 2014).  

Considering socio-environmental-economic studies 
while planning and developing IFM mechanisms is very 
vital as they enhance to choose appropriate flood 
mitigation options. Documents which are jointly prepared 
by WMO, APFM and GWP also clearly stated the need of 
environmental, economic, and social aspects in IFM 
process (WMO, 2006a, b, 2007). Structural and/or non-
structural flood mitigation measures possibly induce 
modification in socio-environment-economic situations of 
the basin resulting either in benefit and/or drawback.  
However, the impacts of those mitigation options shall be 
optimized in order to get maximum benefit from it.  

This paper aims to show the current social, economic 
and environmental status of upper Awash basin as well 
as correspondent flood impacts in the basin and thus it 
indicates and emphasizes the need of integrated flood 
management solutions for the basin. The paper started 
by introducing the topic and gave general overview of 
flood events in our globe as well as in the selected basin. 
Then, it described the basin as well as methods used to 
perform the study. Following, it formulated the socio-
economic and environmental baselines and thus 
examined the flood impacts in upper Awash basin. 
Thereafter, it discussed the need of IFM approach while 
implementing flood management options in the basin, 
such as social, economic and environmental aspects 
besides structural/non-structural measures, and 
consequently developed flood risk map for the basin. 
Finally, it binds up with conclusions. 
 
 
MATERIALS AND METHODS 
 
Descriptions of the study area  
 
The upper Awash River basin is located in between longitude 8° 46' 
24.6" to 9° 3' 18.8" N and latitude 37° 57' 8.45" to 39° 17.24' 92” E 
(Figure 1). The basin has an elevation difference from about 3500 
m at Dendi woreda to about 1500 m at its eventual terminal in Koka 
Dam. It lies on four regional states of the country such as Oromia, 
SNNP and Amhara and  on  Addis  Ababa  city  administration. It  is  
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bounded in the west by the Abbay river basin, in the southwest by 
the Omo-Gibe and Rift Valley lakes basin, and in southeast by 
Wabishebele. The major tributaries include Kebena, Great and 
Little Akaki, Mojo, Holeta, Alito, Teji, Gilo and Kelina rivers. 

The basin has a bi-modal precipitation pattern with double peak 
rainy season. The main rainy season covers from June to 
September and the second minor rainfall occurs from March to 
April. It receives annual rainfall ranging from about 2200 to 400 
mm.The basin is dominantly covered with undulating plain sharing 
41.2% and followed by flat (24.3%) and rolling (18.9%) plains. 
Annual cropland is the dominant land cover of the study area and 
contributes about 71% of the watershed while grassland and 
moderate and spare forest covers a total of 0.8 and 10.2% of the 
watershed respectively. 

 
 
METHODOLOGY 
 
As proposed by WMO (2006a), different stakeholders shall be 
considered in order to develop integrated flood management 
mechanisms. Consequently, concerned stakeholders of upper 
Awash basin were selected which include government offices flood-
prone communities, scientific institutions or organizations such as 
school and health institutions, and non-governmental organizations/ 
private sectors (“The need of integrated flood management 
approach”). The study uses both primary and secondary data to 
formulate the current baseline conditions of upper Awash basin. 
Structured and semi-structured interviews were also used in order 
to collect information. Depending on the level of involvement, the 
aforementioned stakeholders have been communicated, consulted, 
and interviewed. Formal meeting and discussion with woredas’ and 
kebeles’ (that is, administrative boundary making up woreda) 
officials have been performed. Woreda’s disaster risk management 
office as well as the communities living in the basin have been 
interviewed and consulted in order to assess status of socio-
economic assets as well as the extent of flood impacts. On top of 
these, field visit and observation has also been performed in order 
to examine the environmental situation and to assess flood affected 
areas of the basin. 
 
 
RESULTS AND DISCUSSION  
 
Socio-economic and environmental baseline of upper 
Awash basin 
 
As mentioned earlier, concerned stakeholders were 
consulted and interviewed for both socio- economic and 
environmental assessment of the basin. In addition, data 
were also collected from Woredas’ Administrative Offices 
and Woredas’ Disaster Risk Management Offices. Figure 
2 shows sample photos taken during consultation with 
woredas’ and kebeles’ officials as well as with the basin 
communities. 
 
 
Socio-economic status of upper Awash basin 
 
The upper Awash basin covers about 11,400 km

2
 and 

embeds eight flood affected woredas such as Bora, Liben 
Chiquala, Ejere, Ejersa Lefo, Dawo, Ilu, Sebeta Hawas, 
and Welmera as shown in Figure 3. Whereas, Lomme 
and  Tole  woredas  are not flood prone areas. In Table 1,  
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Figure 2. Sample photos showing the consultation process with woredas’ and kebeles’ officials as 
well as with the basin communities: (a) Doda Adera kebele at Bora woreda; (b) Kersa Bombi kebele 
at Dawo woreda; (c) Liben Chiquala woreda; and (d) Ilu woreda. 

 
 
 

 
 

Figure 3. Flood affected woredas and river networks of upper Awash basin. 

 
 
 
the administrative structure of the basin is clearly 
summarized. Welmera and Sebeta Hawas have large 
area coverage with 809.27 and 688.25 km

2
,  respectively; 

followed by and Liben Chiquala (644.22 km
2
), Ejere (569 

km
2
), Bora (487.57 km

2
), Dawo (410.94 km

2
), Ejersa Lefo 

(351.76 km
2
), and Ilu (288.3 km

2
). 

  
(a) (b) 

  
(c) (d) 
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Table 1. Zones, woredas, kebeles, and administrative towns of upper Awash basin. 
 

Zone Woreda 
Administrative 
Town 

Kebeles 

East Shoa 
Bora Boti Gora Lemem, Lefesa Bori, Dodo Adera, Elen, Malima Beri 

Liben  Chiquala Adulala Gobeti Goro, Liben Gadula, Mume Kosoro, Oda Jida 

    

West Shoa 
Ejere Ejere Dibu, Hide, Bolongo, Amero, Arabsa, Telbo, Hora 

Ejersa Lefo Wolonkomi Golele Kiltu 

    

South West Shoa 
Dawo Busa Kersa Bombi, Dima Jeli Wan,  Dimtu Aba 

Ilu Teji Mulu Sate, Amdo Kuncho, Wereso Kelina, Jigdu Meda, Bantu Alito, Tulu Mangura, Tulu Mangura, Alongo Tulu, Bili 

    

Surrounding Addis 
Ababa/Special Zone 

Sebeta Hawas Sebeta Awash Belo, Wele Ina Eka, KelechaKila 

Welmera Holota Nano Kersa, Fale Tulu Rado, Geba Kemisa, Goleliben, Tlu Wato Dalecha 
 

Source: Woredas’ Administration Offices 
 
 
 

Table 2. Population distribution of upper Awash basin projected for 2017. 
 

Woreda 
Total population  Urban population  Rural population Population 

density Male Female Total  Male Female Total  Male Female Total 

Bora 39,926 37,106 77,032  7,071 6,804 13,875  32,855 30,302 63,157 158 

Liben Chiquala 50,869 47,230 98,099  2,325 2,405 4,730  48,544 44,825 93,369 152 

Ejere 57,717 56,292 114,009  8,038 8,217 16,255  49,679 48,075 97,754 200 

EjersaLefo 47,974 46,546 94,520  9,388 9,020 18,408  57,362 55,566 112,928 269 

Dawo 54,908 53,643 108,551  3,094 3,004 6,098  51,814 50,639 102,453 264 

Ilu 41,130 40,265 81,395  5,908 6,174 12,082  35,222 34,091 69,313 282 

Sebeta Hawas 87,520 83,247 170,767  5,608 6,275 11,883  81,912 76,972 158,884 248 

Welmera 55,779 55,239 111,018  1,994 508 2,502  53,785 54,731 108,516 137 

Total 435,823 419,568 855,391  43,426 42,407 85,833  411,173 395,201 806,374 - 
 

Source: Population and Housing Census of CSA August 2013-2017 projection. 

 
 
 

According to CSA (2015), the population of 
upper Awash basin is about 855,391 and out of 
this 435,823 are male and 419,568 are female. 
94% of the pollution  lives  in  rural  area  and  use 

agriculture and livestock production as a main 
source of income. Population density ranges from 
282 persons/km

2
 in the urban area to 137 

persons/km
2
 in the rural  areas  of  the  basin. The 

population distribution of the basin by residence 
area and sex is described in Table 2. 

In the basin, there are about 939,392 cattle, 
351,831  sheep,   190,688   goats,   and   162,615 
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Table 3. Livestock production in upper Awash basin. 
 

Livestock 

Woredas 

Bora 
Liben 

Chiquala 
Sebeta 
Hawas 

Illu Dawo 
Ejersa 
Lefo 

Ejere Welmera Total 

Cattle Cattle 95,825 177,500 155,362 58,195 80,965 86,323 95,786 189,436 939,392 
           

Equines 

Horse 

11,640 

2,500 5,765 3,962 8,291 9,121 9,916 8,115 

162,615 Mule 3,700 3,042 107 207 512 267 229 

Donkey 28,005 26,100 611 10,932 5,428 9,848 14,317 
           

Small 
Ruminants 

Sheep 50,954 29,700 25,109 30,036 29,014 39,731 37,423 109,864 351,831 

Goat 62,489 57,200 20,978 4,984 10,942 6,859 11,600 15,636 190,688 
           

Poultry  Poultry - - 71,101 54,118 65,944 34,182 57,760 365,294 648,399 
           

Beehives  

Modern 236 118 730 118 102 260 509 1,671 3,744 

Transitional 960 547 553 573 205 1,604 3,736 2,064 10,242 

Traditional 2840 3,450 3,533 2,640 3,923 3,136 2,892 1,754 24,168 
 

Source: Woreda’s Socio-Economic Profile (2018). 
 
 
 

Table 4. Educational institutions in upper Awash basin. 
 

Level 

Woredas 

Total 
Bora 

Liben 
Chiquala 

Sebeta 
Hawas 

Illu Dawo 
Ejersa 
Lefo 

Ejere Welmera 

1
st
 Cycle (1-4) 22 19 35 9 4 6 16 - 111 

2
nd

 Cycle (5-8) 19 31 65 17 26 15 40 38 251 

Senior Secondary (9-10) 3 3 4 2 2 1 1 1 17 

Preparatory (11-12) 1 1 - 1 1 - 1 - 5 

Kindergarten 6 - 1 6 - - - 4 17 

Technical/Vocational - 1 - - - - - - 1 
 

Source: Woreda’s Socio-Economic Profile (2018). 
 
 
 

equines (Table 3). The communities mostly practice 
mixed farming system and thus use both agriculture and 
livestock productions for their income generation. They 
use energy from wood (mainly from eucalyptus), dried 
animal manures, and crop residues. 

There exist 2 hospitals, 18 health centers, 66 health 
posts, 36 clinics, 19 rural drug shops and 7 pharmacies. 
In the basin, 17 kindergartens, 362 primary schools, 17 
secondary schools, 5 preparatory schools and 1 TVET 
schools are also found (Table 4). The study also revealed 
that social infrastructures such as road crossing 
structures, bridges, cattle trough, water points, and foot 
paths are not well developed in the basin. 
 
 
Environmental situation of upper Awash basin 
 
Environmental assessment helps to examine the current 
environmental situation of the basin and thus enhances 
to   formulate   sound   environmental   management  and 

planning strategies while keep raising the development of 
the community. In line with this, the study assessed the 
environmental situation of upper Awash basin through 
field visit, observation, and interviews. The assessment 
includes topography, climate, temperature, rainfall, 
regional geology, soil type, water resource, land use-land 
cover, vegetation, and wildlife of the basin. 

The upper Awash basin has an elevation difference 
from 3500 to 1500 m. It has undulating plain with 41.2% 
followed by flat (24.3%) and rolling (18.9%) landforms 
(Figure 4). Steep hills and very steep mountains covered 
about 3.6 and 0.8% of the watershed, respectively. 
Undulating and rolling plains are spatially distributed in 
the lower portion of the basin whereas steep hills and 
very steep landforms are found in the middle and upper 
parts. These situations aggravate the overland flow 
speed as well as trigger flooding and consequently 
erosion. As a result, the overland flow is accumulated in 
middle part of the basin (that is at Ilu, Sebeta Hawasa, 
Liben Chiquala, and Bora  woredas) which  has  relatively 
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Figure 4. Metrological stations and slope of upper Awash basin. 

 
 
 

Table 5. Long term rainfall analysis of the basin. 
  

Metrological 
stations 

Considered time 
span (years) 

Average annual 
rainfall (mm) 

Maximum annual 
rainfall (mm) 

Minimum annual 
rainfall (mm) 

Total rainfall 
(1997-2015) (mm) 

Ginichi 1997 - 2015 1105.9 2152.6 793.3 21012.7 

Addis Alem 1997 - 2017 1107.5 1402.1 767.6 18808.5 

Teji 1997 - 2017 929.2 1225.8 714.2 17583.0 

Boneya 1997 - 2017 1056.0 2205.4 388.4 19736.8 

Bantu Liben 1997 - 2015 1193.4 2025.0 396.0 21480.3 

Chefe Donsa 1997 - 2017 882.4 1320.0 615.4 16986.0 

Ziquala 1997 - 2016 1028.2 1441.8 533.5 18219.7 

 
 
 
flat terrain. 

Moreover, the long term rainfall distribution of the basin 
has been examined. Measured rainfall data from seven 
metrological stations were collected (Figure 4) and the 
time span between 1997 and 2017 was considered for 
the analysis.  The analysis showed that the basin 
receives a maximum of about 2200 mm rainfall annually 
while a minimum of about 400 mm rain per annum. Areas 
near by Ginichi, Boneya, and Bantu Liben metrological 
stations receive high amount of rainfall (Table 5) which 
enhance more overland flow and favors for the 
accumulation of large amount of excess rain at the low 
lands/flat terrain.  

The   basin   situated   in  afro-tropical  highland  having 

wetland systems such as Becho plain areas and Lake 
Ellen. It has bimodal rainy seasons from June to 
September where the basin receives the highest rainfall 
of the year and from March to April with moderate rainfall 
intensity. The basin has various agro-ecological classes 
such as moist Wurch, moist Dega, wet upper Dega, dry 
Dega, moist Weina Dega, wet Weina Dega and dry 
Weina Dega. The mean annual temperature ranges from 
20.8 to 29°C. 

Cultivation is highly practiced in hilly and mountain 
landforms covering 70% of the watershed while 11.4 and 
10.2% of the watershed is covered by open shrub land 
and forest, respectively (Figure 5 and Table 6). 
Pellicvertisols is  the  dominant  soil  type  sharing  47.7%  
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Figure 5. Land use – land cover type of upper Awash basin. 

 
 
 

Table 6. Land use pattern by woredas. 
 

Woreda 
Cultivated 

(ha) 

Grazing 

(ha) 

Forest  
(ha) 

Bush and 
shrubs (ha) 

Others  
(ha) 

Total  
(ha) 

Bora 32,726 9,425 1,043 1,073 4,504 48,756 

Liben Chiquala 43,773 - 6,960 437 13,252 64,422 

Ejere 33,295 4,446 4,865 442 13,870 56,918 

Ejersa Lefo 25,197 4,959 1,653 3,367 - 35,176 

Dawo 32,872 5,740 1,262 - 2,0219 50,092 

Ilu 24,084 760 100 4,761 1,344 31,048 

Sebeta Hawas 60,719 2,254 2,148 - 2,0147 85,768 

Welmera 44,110 9,649 21,267 - 9,876 75,253 
 

Source: Woreda’s Socio-Economic Profile (2018). 
 
 
 
followed by Verticcambisols (12.6%) and Luvicphaeozems 
(7.2%). The average sediment yield was estimated as 1.7 
million m

3
 per year while 12.8% of the watershed 

categorized under high and very high soil loss classes 
(that is, with soil loss rate above 50 t/ha/year). Crop 
production has been practiced in hilly and mountain 
landforms. Areas with high soil loss class are mostly 
found in Dawo and Ejere woredas. Poor land use 
management, overgrazing, and increment of rainfall 
intensity are the main factors  for  high  sediment  loss  as 

well as flooding in the basin. 
Based on woredas’ Water, Mines and Irrigation Office 

data, the mean water supply is very low. The communities 
get their water supply from protected springs, hand 
pumps, and shallow and deep wells. There are also 
expansions of farmland and grazing land in the basin, 
which potentially destroyed wildlife habitat. Despite, in the 
basin, there are still significant number and diversity of 
wildlife species in the area such as fox, ape, monkey, 
dikula, antelope, warthog and rabbit. 
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Figure 6. Flood impacts on cropland of upper Awash basin. 

 
 
 

 
 

Figure 7. Flood impacts on properties and infrastructures. 

 
 
 

Flood impacts in the basin 
 
Flooding has been a critical problem in upper Awash 
basin and its frequency and extent are increasing from 
time to time. In the basin, flooding has frequently 
occurred at Ilu, Sebeta Hawasa, Wolmera, Liben 
Chiquala and Bora woredas (Figures 6 and 7). For 
instance, in 2017, 2018, and 2019 at  Ilu, Sebeta Hawas, 
Wolmera and Egeria woredas; in 2014, 2016, and 2017 
at Liben Chiquala and Bora woredas; and in 2012, 2015, 
and 2017 at Fentale. 

Various studies have been performed  examining  flood  

vulnerability, flood frequency and risk assessment, and 
flood forecast of the basin (Dessu et al., 2016; Getahun 
and Gebre, 2015; Dawit, 2015; Mulu et al., n.p; Tadesse 
et al., 2016). Mulu et al. (n.p) examined flood 
vulnerabilityof upper Awash basin applying different 
approaches and determined flood hazard and risk map of 
the basin. The paper also showed that the assessment 
results match well with manually collected flood marks. It 
clearly showed that Ilu, Sebeta Hawasa, at the upstream 
and Bora and Liben-Chiquala at the downstream of upper 
Awash river are more likely exposed to the recurrent 
flood. Dawit (2015) particularly analyzed flood  risk  at  Ilu 
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Table 7. Flood affected households and livestock population. 
 

Woreda Kebeles 
Human Population 

HHs 
 Livestock Population 

House 
Farming 
Land (ha) M F T  Cattle Shoats Equines 

Bora 

Gora Lemen - - 4,746 856  18 160 4 108 399 

Lefesa - - 787 140  - - - 19 1,061 

Dodo - - 2,799 603  - - - 66 630 

Malima - - 250 52  10 - - 27 380 

Elen - - 222 37  - - - 3 470 
            

Liben  
Chiqula 

Gogeti Goro - - 887 166  - - - - 57 

LibenGadula - - 187 34  - - - 21 12 

Oda Jida - - 478 97  - - - - 32 

Mume Kosor - - 490 93  - - - - 32 
            

Ilu 

Mulo Sate 1,014 216 1,230 

685 

 - - - - 937 

Wererso Keli 604 154 758  - - - - 1021 

Amdo Kunch 256 153 409  - - - - 316 

Bantu Alito 239 33 272  - - - - 164 

Alango Tulu  240 45 285  - - - - 237 

Jigdu Midaa 330 142 472 - - - - - 440 
            

Dawo 
Kersa Bombe 

508 523 1,031 184 
 

- - - - 576 
Chelele Goro  

            

Ejere 

Dibu 1,155 850 2,005 401  802 1,604 - - 1,590 

Hidi 1,790 1,500 3,290 658  1,316 2,332 - - 522 

Bolongo 1,184 901 2,085 417  834 1,668 - - 920 

Amero 200 1,500 3,500 700  1,400 2,800 - - 2,299 

Arabsa 1,035 1,010 2,045 409  818 1,636 - - 923 

Telbo 1,530 1,520 3,250 650  1,300 2,600 - - 1,505 

Hora 1,375 1,125 2,500 500  1,000 2,000 - - 1,468 
            

Sebeta 
Hawas 

Awash Belo 834 857 1,709 402  663 398 - - 826 

Weleyeka 408 48 456 76  532 472 - - 244 

Bonde 215 25 240 48  288 432 - - 170 
            

Ejersa Lefo Golele Kiltu - - - 180  - - - - 520 
            

Wolmera 

Nano Kersa - - - 297  - - - - 343 

Fale Tulu Rado - - - 257  - - - - 257 

Geba Kemisa - - - 177  - - - - 290 

Gole Liben - - - 201  - - - - 200 

Tulu Wato Dalech - - - 157  - - - - 157 

Total 8,477  8,981 16,102 4 244 18,998 
 

HHs: House Holds. 
Source: Woreda Disaster Risk Management Office Reports (2018). 

 
 
 
flood plain. Tadesse et al. (2016) examined and showed 
flood frequency of the upper Awash basin by identifying 
appropriate procedure and considering measured stream 
flow data. 

As mentioned, about 70% of the upper Awash basin is 
used for agriculture production and mostly practiced at 
hilly and mountain areas. Besides climate change (that is, 
increase of  rainfall  intensity),  land  use change  (that  is, 

increase of agricultural production and grazing land) 
aggravates flooding at the downstream and soil erosion 
at the upstream. Thus, relatively flat terrains like Ilu, 
Sebeta Hawasa, Bora, and Liben Chiquala woredas are 
more vulnerable to flood events. Flood affected 
households and livestock population of the basin are 
summarized in Table 7. 

In addition, educational institutions in the upper  Awash 
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Table 8. Top ten water related diseases in the basin. 
 

Bora Woreda Liben Chiquala Woreda Ejere Woreda Ejersa Lefo Woreda Dawo Woreda Ilu Woreda Sebeta Hawas Woreda Welmera Woreda 

AURI Diarrhea (non-Bloody) Urinary infection                                         Violence and injury Malaria Intentional  Injury Fighting case Diarrhea (non-bloody) 

Diarrhea AFI Unspecific disease                                        Acute URTI AFI AURI Diarrhea AURI 

Pneumonia Pneumonia Helminthiasis Helminthisis Diarrhea Diarrhea Internal Parasite Pneumonia 

AFI                                 Malaria Dyspepsia Pneumonia Pneumonia Pneumonia HTN Trauma  

Helmentis AURI Pneumonia Diarrhea URI Helmetiasis Gastritis AFI 

Malaria Diarrhea With Blood Diarrhea none blood Malaria Trauma Skin Infection Anemia Dyspepsia 

Typhoid Typhoid fiver Trauma Gastritis Skin infection AFI AFI infectious and parasitic diseases 

Trauma Diarrhea with dehydration ARI Infection of the skin   Intestinal parasite Disease of connective tissue Pneumonia Urinary track infection 

Typhus Trauma AFI Violence Eye infection Trauma Kidney problem Disease of musculos 

Urinary - - - Ear infection G/U/T/infection Bronchitis Typhoid 
 

Source:  Woreda Socio-Economic Profile (2019). 
 
 
 

river basin often started late because of the 
flooding and health centers are not functional in 
the rainy season of the country. Existing roads 
and infrastructures were damaged with the 
recurrent flood. Flooding in the basin also caused 
water spreading disease. Top ten water related 
disease in the basin are summarized in Table 8. 
The communities also mentioned that the water 
abstraction wells are always flooded during rainy 
season and thus they are highly vulnerable to 
flood caused disease.  
 
 
The need of integrated flood management 
approach 
 
Integrated Flood Management approach 
addresses and integrates legal and institutional 
aspects, social and stakeholders’ involvement, 
environmental aspects, and also economic 
aspects besides flood risk assessment and/or 
flood forecasting system development (Figure 8). 
It also deals with land use management strategies. 
Consequently, works in shaping, developing, 
identifying    and    implementing     optimal    flood  

management solutions and strategies along with 
monitoring and evaluation options.  

As stated earlier, the upper Awash river basin 
has its own social, economic and environmental 
status and has implemented unique legislation 
rules, that is, under laws and rules of the country, 
Ethiopia. The basin accommodates hundred 
thousands of human beings and livestock 
populations. And, it has various vegetation, 
wildlife, and water and natural resources. It 
comprises different developmental structures and 
infrastructures. Therefore, taking into account all 
these aspect, while developing flood management 
option, will enhance to achieve sustainable and 
optimal solutions.  

Stakeholder involvement is very vital on 
developing IFM approach. Thus, potential 
stakeholders which shall be addressed to develop 
IFM mechanisms for upper Awash river basin are: 
 
(1) Government offices (Awash Basin 
Developmental Office, Ministry of Water, Irrigation 
and Electricity of Ethiopia and Legislation offices),  
(2) Government disaster management institutions 
(National Disaster Risk Management Commission 

and Woreda’s Disaster Risk Management Office), 
(3) Flood prone communities such as the 
communities lived in west Shoa zone (Ejere, 
Ejersa Lefo and Welmera), south west Shoa zone 
(Illu and Dawo), surrounding of Addis Ababa 
special zone (Sebeta Hawas) and east Shoa zone 
(Liben Chiquala and Bora) up to immediate 
upstream of Koka Dam,  
(4) Scientific institutes or organizations such as 
school and health institutions, and 
(5) Reregistered non-governmental organizations/ 
private sectors (Luna Farm Export Slaughter 
House Plc and Red Fox Flower industries). 
 

Depending on the level of interest and influence 
of aforementioned stakeholders, they were 
informed, consulted and involved accordingly. 
Awash Basin Developmental Office was informed, 
communicated and consulted as the office is the 
owner of upper Awash integrated flood 
management project. The rest governmental and 
non-governmental offices, flood prone 
communities, and scientific institutions were 
informed, interviewed, and consulted accordingly 
as their input highly  influence the socio-economic 
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Figure 8. Integrated flood management concepts. 

 
 
 
and environmental baselines of the basin and thus flood 
mitigations measures output. As a result, the flood 
management options provider party of Figure 8 (that is, 
flood forecaster/risk analyzer and mitigation developer) 
had information in one-way and/or two-way by receiving 
ideas and comments, as well as through delegation in 
decision-making process of concerned stakeholders. This 
built a consensus and stakeholders commitment. 

Moreover, identifying the potential and extent of the 
stakeholders’ involvement for the implementation of 
integrated flood management approach is also essential 
so that the related cost and sustainability of flood 
mitigation/management options can be distinguished. In 
upper Awash river basin, the government through Awash 
Basin Developmental Office deals with budget 
requirement. The national and woredas' disaster risk 
management offices are aware of the scientific 
researches output regarding to flooding risk in the basin 
and perform research in order to identify flooding risk at 
the basin. Thereby, flooding risk in the basin can be 
minimized or prevented. The communities are willing to 
potentially participate on watershed development tasks 
(that is, soil and land conservation) as well as to 
cooperate on the implementation flood management 
options. In UARB, the communities were very happy 
while they heard about the integrated flood management 
project and showed their willingness to participate in any 
aspect. The scientific institutions shall participate on 
creating awareness on the need of integrated solutions 
and thus on implementation of integrated flood 
management mechanisms. 

These detail assessment on social, economical and 
environmental status of the basin as well as identifying 
historical  flood   impacts  in  the  basin  were  one  of  the 

majors input for upper Awash integrated flood 
management project thence were used to plan and 
develop integrated flood management options for the 
basin. The socio-economic and environmental 
assessments were used as essential inputs for 
determining flood risk map of the basin. For instance, the 
distribution of population density and land use-land cover 
type (that is, grazing, farming, infrastructures, or others) 
was combined with hydrodynamic study results and 
consecutively flood risk map was produced (Figure 9). 
This flood risk map is important to determine appropriate 
flood risk management mechanisms.  

It is very vital to take into account social, economical 
and environmental aspects while developing flood risk 
and hazard map of a basin. It enhances for feasible and 
environmental friendly flood mitigation measures. It also 
supports decision making process. 

Overall, probable flood mitigation measures shall 
consider the social, economic and environmental 
perspectives. And, their pro and cons shall be identified 
before implementation and they shall be optimized in 
order to maximize the benefits delivered. This will also 
ensure equity of among upstream and downstream 
communities of the basin and guarantee the sustainability 
of the proposed flood management options. 
 
 
Conclusions 
 
Flooding has been a critical problem in the upper Awash 
river basin resulting thousands of people being affected 
and huge economical loss was recorded. As mentioned, 
in west Shoa zone of Oromia region, Ethiopia, flood 
usually affects Sebeta Hawas, Ilu, Wolmera, Egeria, Liben 
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Figure 9. Flood Risk Index map of Upper Awash river basin for maximum stream flow. 

 
 
 

Chiquala, and Bora woredas. The flood event has been 
aggravated from year to year. Thus, there is a need for 
integrated and sustainable flood management solutions. 
Consequently, this study emphasized the need of 
integrated flood management approach and its 
implementation in upper Awash basin for achieving 
sustainable solution.   

The study selected the concerned parties/stakeholders 
that shall be considered for IFM and examined the basin 
socio-economic and environmental aspects as well as 
flood impacts. As a result, it assessed that the basin has 
about 855,391 populations where 94% lived in rural 
areas. There exist different types of vegetation, wildlife, 
and water and natural resources. It comprises different 
developmental structures and infrastructures. Agricultural 
and livestock productions are the dominant livelihood 
systems practiced in the basin. The study also examined 
the current educational institution distribution compared 
with the number of student in the study area. It 
discovered that the existing education institutions are not 
balanced with the school age population in majority of the 
woredas.  

Moreover, the schools were deteriorated with the 
recurrent flood and often started late until it became dry 
and cleaned from the siltation. The communities 
mentioned that flooding is becoming a critical problem in 
the educational service of the area. Health centers and 
health posts are not functional during the  rainy  seasons. 

Health institutions are flooded and medicine and medical 
instrument damaged in every year. Contaminated 
diseases are increased due to the toilet filled by the flood. 
Pregnant women are unable to access health institutions. 
The communities are highly exposed to water related 
diseases such as malaria, diarrhea, and skin infection. 
Woredas and kebeles are connected with gravel road 
where their status is declining from time to time due the 
occurrence of recurrent flood in the basin.  

Thereafter, the study combined the existing social, 
economical, and environmental information of the basin 
with hydrodynamic studies (that is, hydrodynamic 
modelling and flood vulnerability assessment) and then 
determined flood risk map of upper Awash river basin 
which further enhances for achieving sustainable flood 
management options.  
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