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Abstract 

Climate change is causing the greatest environmental, social and economic threats to all of 
mankind and across borders in many nalio17s. Perception aboul the causes, impacts and the 
necesswy reJpol1se mechanisms 10 cope with climate calamilies is important.!or any popula/ion 
in a g iven community. In view of this fact therejore, this study considers local coml1lunity 
understanding of and response to climate change, foc using mainly on insight of Ihe local 
community 011 weather change, climate change, causes and the impacts of climate change, 
underslClnding of local community lowards flood risk. local cOlJl/llunily concern and personal 
imporlance o.lrhe climate change issue and perception of the local community on controlling or 
adapling 10 Climate Change. 

The sludy was canducled in four kebeles' of Dire Dawa Adminislralive Council as one ~llhe 
flood prone area in the country. Allhough Ihis study explores a variety of palenlially salient 
influences on percepliol1s Clnd re~ponses fo C/imale change, one faCial' Ihal is g iven par/icular 
allel1lion is experience and understanding afflooding. 

The silidy relied on bOlh qualilalive and quautilalive melhods oldala colleclion and analysis. 7i,e 
primw)' claw were collecled by using qualilalive daw galhering fOols sllch as FGDs ami key 
in/ormanl inlerviews. Accordingly. /11'0 FGDs, were held wilh local people purposivelv ,I'e!ecled 
.f;~om Iwo kebeles. Int erviews were done with eight purposively selec(ed individuals. With (he view 
of supplemenling (he qualilalive data, Ihe sludy employed a ljueSlionnaire survey wilh 10 7 
sampled heads ofhou.l·eholds selecledji'om four keheles of Dire Dawa. 

1i,e/indings ollhe s"fdy showed Ihallemperailires had increased, rain/all levels had decreased 
and Ihe liming of rain/ all had undergone changes and Ihe region is gelling drier and drier in Dire 
Dmva. 717e findings also confirmed lital weather is changing solely due to al1lhropogenic (humall 
aCliviry; callses. The finding also showed I/-WI. Ihe locet! comllnmily awareness (aud 
underslanding) of C/imale change does not seem 10 have advanced in recel1l years and hence, 
Ihere is li/fle awareness oflhe issue ofclimale change. The Jinding soughllhat wifh regard 10 Ihe 
connection belweenjlooding and c/imale change, Ihe respondents do nol al all see (he connec/;on 
belween dimale change and flooding. Masl people Ihink Ihal climale change hm begun ({nd a 
grelt/ many acknowledge Ihal il is a serious problem. lIawever, compared 10 olher problems, Ihe 
cOIJIJ/1unily has not ranked clilJ1clle change among lIS lOp cOl1cerns.. A10st respondenls blame 
government and businesses maslfor not doing more to combat clima!e change. They (hink these 
institutions - e5pecially governmenl - should do more. MOSf people recognize !hal Ihey, as 
individuals, and their local c0ll11l11ll1ity also make some c011ll'ibllliol1 to climate change and many 
jeellmea.\y aboUllheir o wn role. 

Fil1a/~y, {he study slIggesls, creating a wareness among the population and po/icyl11akers abou( 
climate change. its callses and ils co}}sequences is needed. Information needs (0 he provided {o 
the CUl1IlIIlfIlily in order for {hem 10 lake appropriale adaplive measlIre.'}· and cOI'I\'ince INople of 
the greal seriousness (~r the prohlem (l clilllate change by making clear Ihe mogl/illldf! (l the 
possible lusses ;ulloll'ed. 

VllJ 



Chapter One 

Introduction 

J.J Background of the Study 

Climate change in IPCC usage refers to a change in the state of the climate that can be 

identified (e.g. using statistical tests) by changes in the mean andlor the variability of its 

properties and that persists for an extended period, typically decades or longer. It refers to 

any change in climate over time, whether due to natural variability or as a resu lt of 

human activity. This usage differs from that in the United Nations Framework 

Convention on Climate Change (UNFCCC), where climate change refers to a change of 

climate that is attributed directly or indirectly to human activity that alters the 

composition of the global atmosphere and that is in addition to natural cl imate variability 

observed over comparable time periods OPCC, 2007:30). 

The earth's climate is changing and is projected to continue to change under a vari ety of 

emissions scenarios. It is projected that average temperature will continue to increase, 

rainfall patterns wi ll change, and as a result sea levels will ri se. Extreme weather events 

(hulTicanes, storms, flooding, drought, heat waves) are likely to become more common 

(i.e., increased frequency), more widespread spatially, and of increased severity. Melting 

glaciers wil l increase flood ri sk during the wet season and reduce dry season water 

supply. Ocean acidification will have major effects on marine ecosystems and fish stocks 

could decrease. Crop and li vestock production patterns and productiv ity will be impacted 

by changing climate and expected changes in pests and di seases. Human mortality and 

morbidity from malnutrition, heat stress, and vector borne diseases are expected to 

lI1crease. As ecosystems change a growing number of plant and animal species wi ll 

probably face extinction, and some eco-systems might di sappear or rad ically transform 

(Rasmus r-Ieltberg et a!., 2008:6) 

In the theoretical debates over the ro le of perception in human behavior and its effect on 

decision-making, it has been generall y noted that if a community or government 

perceives a problem to be a very serious threat , as in the case of HIV and AIDS, then it is 

) 



likeljLI{) initiate appropri ate intervention measures (S hisanya & M. Khayesi, 2007:272). 

Weber, Lorenzoni and Pidgeon (2006:56) have shown that the perception of the risk of 

climate change on the part of a society may influence its decis ion as to whether it should 

do someth ing about it, and subsequently how to adapt to the perceived threat. 

The vital question, which has yet to be adequate ly addressed in cl imate change research, 

is: Do communities in the developing world in general and in Eth iopia in particular 

perceive climate change as being a significant threat when compared to other 

deve lopmental and environmenta l problems? !PCC has made an effo rt to address this 

lack by devoting its .July 2006 issue (volume 77, numbers 1- 2) to research on psychology 

of global warming (IPCC, 2006). 

An article by Weber (2006) in this issue indicates that people must clearly percei ve ri sks 

in order to take act ions to manage them. This tinding supports earlier studies by 

Halloway and I1bery (1996: 161 ) who fo und significant vari ations in perception of cl imate 

change between the professional community and the general local community. 

The importance of perception assessment is also noted in suggestions made by Parry 

(2001 :258) on research priorities for the fourth Intergovernmental Panel on Climate 

Change (lPCC) assessment report, which is due in 2007. Parry' s suggest ions, however, 

place emphasis on stati stical modeling rather than on a more qualitative analysis of the 

social contex t, which would include study of the perception of the threat of climate 

change by the comm unity. Whi le different studies are not negating the need for good 

quantitative research, they are, nonetheless, arguing that qualitative research focu sed on 

the perception of the problem should be a necessary complement to the ex isting 

quantitati ve research on the issue. A meaningfu l assessment of the percepti on of the 

problem of climate change must be founded in an understanding of the likely level of 

priority and response that may be given to it by individuals, communities and 

governments (Bord et aI. , 1998:79). 
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An environmentall y info rmed global populati on is essential to addressing and copmg 

with climate change. Throughout the world in whatever the sphere of human activity, or 

exchange, there is now ignorance, apprehension, and confusion about climate change. For 

some individual s, groups and organi zations, the problem is unknown, irrelevant or 

remote . For others, it is devastating the population. Few bring to the world fo rum a 

workable grasp of the issue and the potential adverse consequence of climate change 

(Brechin, 2003: 11 2). 

Ethiopia is highly vulnerable to climate change due to its low level of economic and 

soc ial development, low levels of income per cap ita, limited disaster management ski lls, 

and weak institutional capacity. Climate change impact is of major concern for Eth iopia 

as related particularl y to human hea lth , water resources, wildlife, and most importantly, 

rain- fed agricul ture. The Ethiopian agri cu ltural system is very sensitive to cl imate 

changes due to the ri sky envirorunent and a lso due to the intra-seasonal and inter-annual 

vari ability of rainfall. Drought is the dominant climate-related di saster in Ethiopia. Food 

insecurity arising fro m occurrences of drought may wo rsen with climate change. 

Unrel iable and declining rainfall will lead to crop failure. Though not pronounced as 

drought in their impact and publicity, floods have al so increasingly caused disasters in 

Ethiopia. In addition, soil erosion could become more frequent and severe under c limate 

change (Asefa & Berhanu, 2007:2). 

Thus cl imate change is an issue that demands a role for sc ientific experti se, along with 

di verse perspectives fro m other areas of society. Local community awareness (and 

understanding) of climate change does not seem to have advanced in recent years and 

hence, there is li ttl e awareness of the contri bution of everyday individual actions to the 

problem, and a tendency to place responsibility fo r tackling cli mate change with 

internati onal organi zati ons rather than at the leve l of the indi vidual. Therefore, thi s thesis 

investi gates the local community understandi ng of and response to cl imate change. 
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1.2. Statement of the Problem 

In recent years environment has become a key issue in Ethiopia. The main environmental 

problems in the country include land degradation, soi l erosion, deforestation, loss of 

biodiversity, desertification , recurrent drought, nood and water and air pollution (NAPA, 

2007: I). According to case studies made by Abebe, head of research at the National 

Meteorological Agency in Addis Ababa there have been signs of climate change in 

Ethiopia now and even before (Abebe, 2006:71). 

There was also a general observation from the regional consultative meeting that 

temperature has increased over the country and recurrent drought and nood are the most 

severe problems that affected millions of the country 's population almost every year. 

This perception of change in temperature and in the frequency of drought could be linked 

to a changing climate. Climate change may also impact the land resources of the country 

by exacerbating desertification and its consequences (NAPA, 2007:30). 

Ethiopian farmers are already being affected from the erratic rainfall patterns, the 

di stribution of wh ich is becoming increasingly unpredictable. Some reports suggest that 

both intensity and di stribution of rainfall has significantly changed in the last couple of 

years. This is attributable to the resu ltant effect of the change in the climate system. 

Among other factors , the country has been impacted with consistent crop fai lu res and 

drought (Abebe, 2006:71). 

Meanwhile 2006 saw some of the worst floods in Ethiopia's hi story, displacing people in 

the country. Areas in the Alar Region along the Awash River, in the Somali Region along 

the Wabi Shebele River and in the Gambela Region along the Baro-Akobo River, in the 

Southern Region along the Oomo-Gibe River, Bahirdar Zuria and Foge ra areas along the 

Abbay Ri ver in the Amhara Region are prone to seasonal river noods (Endalkachew, et 

aI., 2004:24). Flash noods in Dire Dawa, the second largest city after Addis Ababa, ki lled 

nearl y 250 people and displaced thousands (NMA, 2006:26). 
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According to (NAPA, 2007:25) current and future impacts of climate change on Ethiopia 

include : 

• Increasing temperatures will reduce agricultural production and li festyles of many 

Eth iopians. 

• Increasing climate variability and changing rainfall patterns will threaten the 

li velihood of local communities. 

• Diseases such as malaria will spread further and threaten the li ves of millions in 

the highlands. 

• Biodiversity and associated cultures wi ll be substantially reduced. 

• Drying wetlands and lakes and declining water resources will threaten water 

availability for millions of people . 

Despite the environmental problems in the country which include land degradation, soil 

erosion, and deforestation, loss of biodiversity, desertification, recurrent drought, flood 

and water and ai r pollution, loca l community awareness (and understanding) of climate 

change in Ethiopia does not seem to have advanced in recent years and hence, there is 

little awareness of the contribution of everyday individual actions to the problem (Asefa 

& Berhanu, 2007:3). 

Worldwide, people may be concerned about the potential impacts of climate change on 

human health, followed by water shortages, species loss, or extreme weather events. 

Many individ ual s in Ethiopia, however, do not personally worry that much about the 

issue (NAPA, 2007:34) . There are also a number of other significant discrepancies 

between official governmental information about cl imate change and local community 

understanding of the issue. The evidence suggests that there is much that needs to be 

done to ensure that everyo ne understands the evidence fo r [climate change], its causes, 

the di stributi on of its impacts and the action that can be taken to alleviate them 

(Houghton , 2004: 14). Given thi s apparent lack of engagement in the issue of climate 

change, it is, therefore, unsurprising that there has been little change in behav ior. 
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Perception about climate changes, its causes, impacts and the necessary response 

mechanisms to cope with climate calamities are important for any population in a given 

community. Level of awareness determines the scope of implementation that needs to be 

taken to tackle the problem. Lower perception will make local intervention mechanisms 

to be very slow and untargeted. 

This paper attempted to determine awareness level of the people, feeling of the people on 

who is responsible for tackling climate change, and how should it be tackled; and the 

extent climate change is perceived as a personal risk, whether it is a priority 

environmental concern, or an issue of personal importance in four selected kebeles of 

Dire Dawa Administrative Council. 

1.3 Research Objectives 

1.3.1 General Objective 

To investigate the general perception and responses of local communities in four selected 

Kebeles of Dire Dawa on climate change. 

1.3.2 Specific Objectives 

I. To assess the awareness and knowledge of local community towards climate 

change, its causes and impacts; 

2. To assess perception of people in Dire Dawa towards flooding; 

3. To assess the relative importance of climate change issues as compared to other 

environmental problems; 

4. To determine feeling of the people in the stud y area on who is respons ible for 

tackling climate change, and how should it be tackled. 
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1.4 Research Questions 

In order to meet the study objectives the following questi ons were addressed In this 

study: 

I. Do local community In Dire Dawa perceIve that the whether and hence the 

climate has changed? 

2. What are the main environmental problems that have been observed In Dire 

Dawa? 

3. Was flooding in Dire Dawa due to climate change? 

4. To what extent is climate change perce ived as a personal ri sk, a priori ty 

environmental concern , or an issue of personal importance? 

5. Does local community perceive that it is possible to avel1 or adapt to the impacts 

of climate change by actions in their locality? 

1.5 Research Design 

The study was primarily a descripti ve type which used quanti tati ve approaches of data 

gathering and analys is. However, focusing on the study obj ectives and the major study 

questions, the study also devised qualitative research methods to examine local 

community understanding of and response to climate change. Although thi s study 

explores a vari ety o f potentiall y sali ent influences on perceptions and behav ioral 

responses to climate change, one factor that is given particular attention is experience and 

understanding of flooding. The relationship of their ex periencc o f flooding and 

knowledge of climate change is given due emphas is. 

1.5.1 Study Population and Study Unit 

The peop le li ving in Dire Dawa City are the study population. The study units fo r the 

household survey wcre sample households . For the focus group di scussion (FGD) and 

key in fo rmant interview, the people selected were those individuals li ving in the sampled 

kebeles which are bel ieved to represent the opinion of the community. 
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1.5.2 Site Selection 

Dire Dawa is commonl y known for its di sastrous flooding with the root causes being land 

degradation, physiographic condition, and intensive nature of rainfall with short duration. 

In Dire Dawa the flood is mainly associated with the major wadis crossing the city such 

as Dechatu, Goro, Butij i, Lega Hare and Melka Jebdu. According to the new 

administrati ve arrangement, the fonner 25 urban kebeles of the City are regrouped into 

nine kebeles of which 6 are prone to flooding. Kebele 09, 07, 06, OS , 03 and 0 I were hit 

by the flood in 2006. Kebele 09, 06, 05 and 03 were affected by the flood seriously 

(DDAC, 2007). The severity of flood disaster was used as a criterion to select the kebeles 

considered for the study. Beside these, the study area has a warm dry cl imate, wh ich is a 

characteristic of semi-desert climate. Thus, four kebe le's of Dire Dawa Administrative 

Council namely kebe le 05 and 09 which were flood victims and kebele 02 and 04 the non 

flood victims were purposive ly se lected to asses the local community understanding of 

and response to climate change. 

1.5.3 Sampling Design and Sample Size Determination 

The combination o[two stage stratified sampli ng, purposive sampling and simple random 

sampling techniques were used in the se lection of study site and sample households. 

By using stratified sampling technique the nine kebeles were stratified into two strata, 

namely Kebe le 09, 07, 06, OS, 03 and 0 I which were hit by the flood and Kebelcs 02, 04 

and 05 those kebel s that are the non victims of flooding. Then among the six kebeles 

which are the victims of flooding, kebeles l 09 and 05 were purposely selected. This is 

due to the reason that they wnc severely affected by the of tl oodi ng. Using simple 

random sampl ing technique two kebeles namely kebele 02 ancl 04 were se lected fi 'om the 

remain ing three kebe les which are the non- victims or 1l00Jing. Howeve r. neighborhood 

of kebcle 09 and 05 were not equa ll y afl'ected by the Il oodin g. Then, again using 

stratili ed sampling "cdlllique, the ne ighborhoods were stralilied based on the severity or 

fl ooding. Places li~ Biherc Tsige and Gandn l Garada or kcbele 09 and Add is kctcma, 

I Kebe le refers to the fifth ticr of government admini stration unit, which is also referred to us sub-district 
admin istrat ion . 

2 Ganda is a local language ref cITing to places or neighborhood in kebelcs of Dire Dawa City. 
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Dachatu, Ashawa. Cob Cola and Ganda Gara of kebele 05 were highly affected by the 

flood. Thus, ne ighborhood of Bihere Tsige and Ganda Gat'ada from kebe le 09 and 

neighborhood of Addis Ketema and Ganda Gam of kebele 05 were again purposive ly 

selec ted. 

Also, there are some parts of kebe le 02 and 04 which were affected by thc floodin g. 

Thus, using strati ned sampling tec hnique, the neighborhoods of kebele 02 und 04 were 

again strati li ed based on thei r experi ence of tlood ing. Thus, the resea rchcr ident ilicd 

places which were not affected by the tlooding. Places like Ganda Kore . Ganda Lonii , 

Greek Camp. Mebrat Hail. Ganda Boyye of kebele 04 and Goro, Sabiyan. Memriya Serer 

or kebele 02 were the non- victims of tlooding. Aga in using purpos ive sampling 

tech inique Ganda Qore and Greek Camp of kebel e 04 and Goro and Memriya serer of 

kebe le 02 were selec ted. 

Finally, after selecting the four kebeles, a list of households for residents of Bihere Tsige, 

Ganda Gm'ada, Addis Ketema, Ganda Gara, Ganda Qore, Greek Camp, Goro and 

Memriya Serer was recompiled in collaboration with the kebele officials, particularly the 

Dembi Askebaris Jand used as a sampling frame to select the households for the study. 

Concerning the sample sIze determination among different methods developed by 

different researchers, the one which has been developed by Bart lett et aI. , (200 J :45) 

sample size formulas and procedures were used. This method is selected because of the 

fact that it provides the sample size values that will be appropriate for many common 

sampling problems (Bartiett, 200 1:47). The detail s of sample size value determined for 

different population size, is portrayed in (annex 7). 

As the total population of the household heads in the se lected areas is approximately 

1,028 and the sample size for continuous data (the case for thi s stud y), as shown in 

(annex 7) is nearl y 77 for low, J 06 for medium and J 73 for high, a medium sample size is 

applied for th is stud y. With the li st, a simple random sampling technique was used to 

J Dembi Askebari refers to kebele officials responsi ble for code enforcement. 
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select 107 sample household. Table I presents the sample size di stribution among the 

neighborhood proportionately. 

Table 1: Total number of sample households 

Name of Flooding Name of Number Sample 
Sampled experience Selected of HHs in size 
Kebeles Areas/Neighborhoods sample areas 

09 Flood Bihere Tsige 136 14 

victims Ganda Garada 134 13 

05 Flood Addis Ketema 142 17 

victims Ganda Gara 118 12 

02 Non Goro 122 13 

flood victims Memriya 112 1 I 

04 Non Ganda Qore 138 14 

flood victims Greek Camp 126 13 

Total 1,028 107 

1.5.4 Selection of Focus Group Participants and Key Informants 

FocliS Group Disclission 

Two focus Group Discussion each containing 9 and "\2 participants was established for 

discuss ion. From the selected four kebeles, two kebeles were purpos ively selected among 

different groups. The first group of FGD pm1icipants was drawn from the victims of 

flooding and the other group was from the non-victims. The people participated in the 

FGD are believed to represent and reflect the opinion of the community members. 
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Key illformant interview 

A total of eight interviewees were purposive ly se lected. Four interviewees were those 

who directly experienced flooding, and four had not. All these interviewees were se lected 

through contact with the kebele official s. Also, interviewees from diverse backgrounds 

were selected. 

1.6 Data Source 

Both primary and secondary data were gathered and used in thi s thesis. 

1.6.1 Primary Data 

Three groups of respondents were utilized as a primary source of data. The first groups 

were se lected households from the study area. The second group of data source was key 

informant interviewees compri ses of people that are believed to represent and reflect the 

opinion of the community members. The third source of primary data was participants of 

FGD. It is composed of individuals with the experience of flooding and the non victims 

of flooding. 

1.6.2 Secondary Data 

Different literatures that are relevant for the research were reviewed. These include 

books, research works, Journals, discussion papers, reports and others. In addition 

secondary data from DDAC and NMA were used in thi s study. They are meant (0 

augment the data to be collected fro m primary sources. 

1.7 Data Collection 

1.7.1 Data Collection Instruments 

As to data collection instruments structured and semi-structured questionnaire that 

contains open and closed-ended questions, checklists and interview guide line were 

employed. The questionnaires were made to generate data on: 

• Demographic characteri st ics; 
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• General environmental concerns and experiences; 

• Environmental issues that most concern them; 

• About their perceptions of changing weather patterns, and about experiences of 

flooding; 

• Awareness and knowledge in relation to climate change; 

Check li sts were prepared aImlllg at eliciting the required information through FGD. 

Every effort had been made to create a favo rable condition in which participants could 

feel free and full y participate during the discussion. The discussion points were largely 

focused on issues about their perceptions of changing weather patterns, and about 

expenences of fl ooding, awareness, knowledge, and impacts in relation to climate 

change. 

An interview guide was deve loped for the purpose of conducting the interview. The 

broad topics that were covered in the interviews were: 

• Understanding of climate change (including causes and impacts); 

• Responsibility for tack ling climate change; 

• Actions taken to mitigate climate change. 

In add ition, flood victims were asked about their: 

• Experiences of flooding and what they had learnt from it; 

• Acti ons they had taken as a result of being fl ooded, on an indi vidual or 

community basis. 

1.7.2 Data Collection Procedure 

First, contact was made wi th the concerned Dire Dawa Administrative Council officials 

to get permission and support for the research. Then, a visit to the selected kebeles was 

made to establi sh a common understanding wi th the officials. Furthermore, during the 

visit, informal discussion was conducted with representatives of kebele briefing them on 

the objecti ves of the study, and building trust and confidence so that they wou ld 

cooperate and provide informat ion. 
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Prior to undettaking the actual data gathering activities, the draft questionnai re were pre­

tested taking four respondents from sample population. After completion of the pre-test, 

the responses were checked whether the respondents understand the questionnaire 

properly. On the basis of the feed back from the pre-test, some amendments were made 

prior to duplication. Finally, the adj usted questionnaires were distributed among sample 

respondents. 

Enumerators were se lected and trained on how to fill the developed questionnaire. This 

had enabled the enumerators to have a clear idea of what is required from households and 

how to efficiently administer the questionnaire at the household leve l and generate the 

required information. 

1.8 Data Analysis 

r 

The anal ysis of the quantitative data gathered through household survey was coded and 

entered into a computer for analysis for the software program, SPSS . The specific 

methocls of data ana lysis invo lved the use of descriptive statistics such as frequencies , 

percentages of computations and cross tabulation. 

The analysis of qualitative data went along side with the data gathering process in the 

fi eld , this procedure helped to accomplish data reduction and preparation by way of 

verbatim transcriptions of an audio tape and organization of notes taken from the fi eld. 

1.9 Significance of the Study 

Perception of local communities towards climate change in Ethiopia has not been 

systematically studied and documented so far. However, the impacts of climate change in 

the country seems to be on the increase and associated with land degradation, soi l 

erosion, deforestation, loss of biodiversity, desertificati on, recurrent drought , flooding, 

water shortage , and air pollution. Therefore, thi s assessment of local community's 

understanding of climate change could be used to inform and indicate policy makers to 
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take possible intervention methods in order to raIse the awareness of the community 

towards implementing local solutions to climate change. 

The study also gives a bird's eye view to researchers, development practitioners and local 

development actors. 

Finally, an obvious path to take in relation to further research is to implement and test the 

findings and recommendations forwarded in this thesis. 

1.10 Scope of the study 

This study attempted to assess local community understanding of and response to climate 

change in four kebeles of Dire Dawa Administrative Council. Despite the wide-ranging 

use of climate change perception in fields like Metrology, the study only focused on the 

perception of households with due emphasis on the major factors such as temperature 

change, precipitation change, causes of climate change, impacts of climate change, 

responsibility to tackling climate change, etc. Moreover, the analysis of the nature of 

temperature and rainfall variability using different models is beyond the scope of the 

study. As a result, the study relied mainly on the perceptions of local people towards 

weather change and hence climate change in the study area. Since there are a number of 

difficulties in developing a framework for exploring local community understanding of 

and response to rapid climate change, the research was not designed around any 

particular theory or theories. 

1.11 Limitations of the Study 

The current study has faced the following limitations: 

First, to the researcher's knowledge, the research undertaken in Dire Dawa is limited to 

107 sample size and focused on four kebele residents of Dire Dawa which might affect 

the applicability of the findings to a wider contexts. Future research should extend an in-
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depth analysis of loca l community understanding and response to climate change to a 

representative nation-wide study. 

Second, while the number of studies on the perception of and impacts of cl imate change 

in the world is growing, not much has been done in Ethiopia. So far, there has not been 

any major study to add ress the awareness, social, economic and environmental impact of 

climate change in Ethiopia and analyze the adaptati on measures that communities 

implement to mitigate the potential adverse impact of cl imate change. Thus, there is very 

limited literature to cite with respect to the problem under investigation. As a result , the 

study was forced to rely more on empirical findings obtained from abroad. 

1.12 Organization of the Thesis 

The study is organized in five chapters. The first chapter deals with some backgrounds of 

the stud y and stud y design. Chapter 2 reviews the research that has been conducted to 

date on the local communities understanding of and response to climate change. 

Chapters 3 describe the socio economic and geographical location of the study area. 

Chapter 4 di scusses the findings from this study. Finally, Chapter 5 summarizes the key 

findings and arguments of thi s thesis, and offers recommendations. 
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Chapter Two 

Review of Related Literatures 

2.1 Global Trends of Climate Change 

Climate change refers to a change in the state of the climate that can be identified (e,g, 

using statistical tests) by changes in the mean annual temperature and/or the variability of 

its properties and that persists for an extended period, typically decades or longer. 

Climate change may be due to natural internal processes or external forces, or it may be 

due to persistent anthropogenic (due to human activities) changes in the composition of 

the atmosphere, C limate change has been defined as: 

"a change of climate which is attributed directly or indirectly to human 
activity that alters the composition of the global atmosphere and which is 
in addition to natural climate variability observed over comparable time 
periods" (UNFCCC, 2007: 13 ), 

There is now scientific consensus that the global climate is changing, Global mean 

temperature increased by 0,6 °c in the last century, with the hottest years ever in record 

OCCUlTing after 1990, The JPCC, in its 1995 report, projected an increase in global surface 

temperature of I to 3.5 degrees Celsius over the next century, which compares with the 

observed increase of 0,3 to 0,6 DC over the past 100 years, This warming of the world 

climates has been linked to a higher concentration of greenhouse gases in the atmosphere, 

the consequence of which can be manifested in the higher frequency of extremes, such as 

floods, droughts and cyc lones (WHO, 2003:3) , 

The latest Intergovernmental Panel on Climate Change (lPCC) report suggests that the 

increase in temperatures over the next century could be between 1.4 and 5,8 DC. Patterns 

of precipitation wi ll also change, affecting the hydro logical cycle, Sea levels wi ll ri se by 

9cm to 88cm, mainly through the thermal expansion of the ocean, Sea leve l is ri sing and 

ex treme climatic events, such as floods, droughts, heat waves etc, are becoming frequent , 

extensive and intensive , There is no doubt that nations have become more vu lnerab le to 

extreme climatic events li'om time to time (fPCC, 2007), But what is causing the wo rld to 

heat up? The following section di scusses the cause of climate change, 
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2.2 Causes of Climate Change 

Earth 's climate is the result of complex interaction between the sun 's rad iat ion and the 

atmosphere surrounding the earth, oceans, cry-sphere (e.g. sea ice, ice sheets), land 

surface and biosphere. Em1h ' s surface absorbs a portion of the sunlight and reradiates it 

as long-wave (infrared) radiation. Some of thi s infrared radiation is absorbed by 

atmospheri c green house gasses (Gl-IGs)4 and reradiated back to earth, thereby warming 

the surface of the eat1h by more than would be achieved by incoming solar rad iation 

alone. The gasses, acting like the glass of a green house, trap some of the heat of the sun 

and warm the earth. The greenhouse effect produced by the gasses insulates our earth, 

resulting in the mild temperature that we are accustomed to, at least up until the recent 

changes in the cl imate system (UNEP, 2006a: III ). It is thi s warming process that raises 

the average temperature of the earth to its present IS°C. Without thi s warming, earth' s 

diurnal temperature range would increase dramati ca lly and the average temperature 

wo uld be about 33°C colder (WHO, 2003: 19). 

It therefore fo llows that, as much as these gases play a vital role in mak ing our planet 

habi table, increasing concentration of GHGs duc to natural andlor anthropogenic causes 

will end up in an un favorable condition in the cli mate system. At a balanced state the 

gasses are vital for the sustenance of all forms of life on em1h. On the contrary a change 

in the de licate ba lance of the concentration of these gasses in the atmosphere brings about 

the phenomenon that is commonl y referred to as c limate change (UNEP, 2006a: 11 2). 

Cli mate change occurs as a result of both internal vari ability within the cl imate system 

and external fac tors. The external causes may be natural or induced by human activity 

(WHO, 2003:2 1). Anthropogenic fo rcing results from the gases and aeroso ls produced by 

foss il file I burning and other GHG emiss ion sources, and from alterations in the earth 's 

surface from vari ous changes in land use, such as the conversion of forests into 

agri cultural land . In addition, regional temperature and prec ipitation can be influenced 

because of changes in vegetat ion cover (WHO, 2003 :2 1). Increases in the concentration 

·1 GHGs are a collection ora thin layer of gasses covering the eal1h, bas ically composed of carbon dioxide, 
water vapor, ozone, sulFur hexafl uoride, methane, nitrous ox ide, chloroOuorocarbons, per Ouorocarbons 
and hydro Ouorocarbons. 
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of GHGs will increase the amount of heat in the atmosphere. The major contributors, 

amongst the green house gasses, for the change in climate are: water vapour5, carbon 

dioxide6
, methane (CI-I4) 7, nitrous ox ide8

, Ozone (OJ) 9 and Aerosols In 

Most of the observed wanmng of the past 50 years is attributable to human activities 

OPCC, 200 I). The Third Assessment Report (TAR) of the (JPCC, 200 I) report gave 

ev idence that a substanti al part of the emiss ions of the gasses (about y,. of the tota l 

concentration) of the anthropogenic emissions of C02 during the past 20 years is due to 

fossi l fue l burning, mainly for industrial and household purposes. This has been the 

si tuation since the dawn of the industrial revo lution some ISO years ago. The atmospheric 

carbon diox ide concentration has since increased by about 35% and the global average 

5 Water vapour is the major GHG, contributing a positive forc ing ten times greater than that of the other 
gases (O I-l Os). Clouds (condensed water) produce both positive and negative forcing: positive by trapping 
earth 's outgo ing radiation at night, and negative by reflect ing sunlight during the day. Understanding how 
to measure accurately and simulate cloud effects rema ins one of the most difficult tasks for climate sc ience. 
6 Carbon dioxide, which is released when foss il fue ls such as coal, oil and gas are burnt, currently 
contributes the largest portion of anthropogenic posit ive forcing. Most of climate's change is directly 
attr ibuted to our fossi l energy consumpti on. A major rcmova l process of atmospheric CO~ depends on the 
transfer of the carbon content of near- surface waters to the deep ocean, on a century time scale, with fina l 
removal stretch ing over hundreds and thousands of years. Natural processes cUlTently remove about half 
the incremental man-made CO2 added to the atmosphere each year; the balance can remain in the 
atmosphere for more than 100 years. 

7 Methane (C1-I4) contributes a positive forcin g and is esti mated to contribute about half the emission 
compared to that of CO2. It is re leased from acti vities such as rice cultivation; rais ing domestic animals 
(such as cows, pigs, sheep); disposing waste and sewage in landfills; burning biomass; and operating 
leaking gas pipelines. It is estimated that the atmospheri c concentration of methane has increased 15 1 % 
since 1970. 
8 Nitrous oxide is emitted by both natural and anthropogenic sources. The atmospheric concentrati on of 
nitrous ox ide has increased steadil y since the Industrial Revo lut ion and is now about 16% larger than in 
1970. Nitrous oxide has a long atmospheric li fet ime . 
9 Ozone (0]) is not emitted directly but formed from photochemical processes involving both nalural and 
anthropogenic causations. Ozone rema in s in the atmosphere for weeks to months. Its role in climate forcing 
depends on alti tude: in the upper troposphere (Troposphere is part of the atmosphere surrounding Ihe earth 
and extends up to about ten kilometers from the earth 's surface) it contributes a small positive forcing, 
while in the stratosphere it caused negati ve forcing over the past two decades. Based on limited 
observat ions, globa l tropospheric ozone has --increased by about 35% since pre-industria l times. 
10 Aeroso ls are microscopic particles or droplets in air. Their major anthropogen ic sources are fossil fue l 
and biomass burning. They can re fl ect solar radiation and can alter cloud properties. Depend ing on their 
size and chcmist'ry, aerosols contribute either positi ve or negative forcing. For example. sulphate particles 
seatler sunlight and calise coo li ng. Soot (black carbon particles) can warm the climate system by absorbing 
solar rad iation. Aerosols have a lifetime of days to weeks and so respond fairly quickly to changes in 
emiss ions. They are less wellmcasured than GI-IGs. 
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temperature has risen by about 0.6°C (lPCC, 200 I). The following section summarizes 

key findings regarding the impacts of climate change on systems, sectors and regions. 

2.3 Current and Projected Impacts of Climate Change 

Impacts of climate change are visible in many parts of the world. The last two decades of 

the 20th century were the hottest in 400 years and possibly the warmest for several 

millennia (Daniel, 2007:9). It is reported that 10 of the hottest years on record occurred in 

the last 14 years. It is predicted that in 2100, the rise in temperature could be as much as 

5°C (AI gore, 2003). 

Though, the like ly effects of climate change are diverse and complex, they are 

summarized in the following manner: 

I. The world's coasts will face increasingly severe storms and floods , with the 

inundation of coastal areas displacing millions of people, 

2. Salt-water intrusion from rising sea levels will impact the quality and availability 

of freshwater, worsening the world's growing water crisis, 

3. As warmer conditions alter forests, wetlands and rangelands, the damage to the 

Em1h's ecosystem will be far reaching and irreversible. Some 25 % of mammals 

and 12 % of birds could become extinct over the next few decades, 

4. Shif1ing agricultural lands and creeping desertification will leave many areas unfit 

for crops or grazing, 

5. Warmer and wetter conditions may accelerate the spread of new varieties of 

infectious diseases such as malaria and yellow fever (UNEP, 2006b). 

Future scenanos, based on different economIC, social and technological development 

paths, suggest that annual emissions of carbon dioxide could be as much as fi ve times 

their current level by 2100, resulting in a global temperature rise of IAOC to 5.8°C 

(lPCC, 200 I). Recentl y, more comprehensive analysis of a range of climate change 

scenarios has indicated this figure may be as hi gh as 11 °C globally. The effects of this 

global warming encompass social and economic as well as environmental impacts, 

including more extreme weather events, rising sea levels, droughts, flooding, extinction 
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of species, and impacts on agriculture and human health. Some benefic ial impacts from 

climate change may also occur in some regions, such as increased crop yield and reduced 

winter mortality. More disastrous scenarios have also been suggested, where the planet 

soon becomes uninhabitable. Given that climate systems often do not respond to change 

in predictable ways, it is also possible that unexpected events (such as releases of 

methane stored under the Arctic) may trigger a sudden and uncontrollable acceleration of 

climate change (Hillman, 2004a). In fact, the urgency of the issue has recentl y been 

emphasized by European scienti sts, who warn that action must be taken now to stabili ze 

climate if catastrophe is to be avoided (Meinshausen, 2005). 

There is considerable variation regionally in terms of the nature and severity of projected 

impacts, and of the vu lnerability of species and human communiti es to these impacts. 

AIi·ica is one of the most vulnerable continents to climate change and climate variability, 

a situation aggravated by the interact ion of ' multiple stresses', occurring at various levels, 

and low adaptive capacity. Africa' s major economic sectors are vulnerable to current 

climate sensi ti vity, with huge economic impacts, and this vulnerability is exacerbated by 

ex isting developmental challenges such as endemic poverty, complex governance and 

institutional dimensions; limited access to capital , including markets, infrastructure and 

technology; ecosystem degradation; and complex disasters and conflicts. These in turn 

have contributed to Africa 's weak adaptive capacity, increasing the continent's 

vu lnerability to projected climate change (JPCC, 2007). In the Fourth Assessment Report 

of the Intergovernmental Panel on Climate Change on Africa (lPCC, 2007), it is reported 

that: 

• A number of countries in Africa already face semi-arid conditions that make 

agriculture challenging, and climate change will be likely to reduce the length of 

growing season as well as force large regions of marginal agriculture out of 

production. Projected reductions in yie ld in some countries could be as much as 

50% by 2020, and crop net re venues could fall by as much as 90% by 2100, with 

small -scale fanners being the most affected. Thi s would adversely affect food 

sccurity in the continent (lPCC, 2007). 
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• Climate change and variability are likely to impose additional pressures on water 

availabi lity, water accessibility and water demand in Africa. Even without climate 

change, several countries in Africa, particularl y in northern Africa, will exceed 

the limits of their economically usable land-based water resources before 2025 . 

About 25% of Africa ' s population (about 200 million people) currently 

experience high water stress. The population at ri sk of increased water stress in 

Africa is projected to be between 75-250 million and 350-600 million people by 

the 2020s and 2050s, respectively. 

• Climate change, interacting with human drivers such as deforestation and forest 

fires, are a threat to Africa's forest ecosystems. Changes in grasslands and marine 

ecosystems are also noticeable. It is estimated that , by the 2080s, the proportion of 

arid and semi-arid lands in Africa is likely to increase by 5-8%. Climate change 

impacts on Af!-ica's ecosystems will probably have a negative effect on touri sm 

as, according to one study, between 25 and 40% of mammal species in national 

parks in sub-Saharan Africa will become endangered. 

• [t is likely that climate change will alter the ecology of some disease vectors in 

Africa, and consequentl y the spatial and temporal transmission of such di seases. 

Most assessments of health have concentrated on malaria and there are sti ll 

debates on the attribution of malaria resurgence in some African areas. The need 

ex ists to examine the vulnerabilities and impacts of future climate change on other 

infectious di seases such as dengue fever, meningiti s and cholera, among others. 

Societies can respond to climate change by adapting to its impacts and by reducing GHG 

emissions (mitigation), thereby reducing threat and magnitude of change. The following 

topic focuses on global response to climate change. 
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2.4 Global Response to Climate Change 

Scientists began to attract the attention of policy-makers' to the global warming issue as 

an emerging global threat in the early 1970s. However their appeals were initially 

ignored. And, as economies grew, more fossil fuels were burnt, more forested areas were 

cleared for agriculture and more halocarbons were produced. It took a further 20 years of 

continuous effort by scientists, non-governmental organizations (NGOs), international 

organizations and several governments to get the international community agree on a 

coordinated action to address climate change (UNEP, 2006b). 

The Stockholm Conference is generally regarded as the starting point for international 

efforts on climate variations and climate change. This Conference was a meeting of the 

international community that was convened in Stockholm, Sweden in the year 1972 with 

a vIew to resolving the alarming environmental issues of the time. In 1979, the first 

World Climate Conference in Geneva expressed concern about the atmospheric 

commons. This event was reportedly attended primarily by scientists and received little 

attention from policy-makers. In the 1980s, a series of conferences and workshops were 

held in Villach, Austria, where scenarios for future emissions of all of the significant 

greenhouse gases were considered. At the 1985 Villach meeting, an international group 

of scientific experts reached a consensus on the seriousness of the problem and the 

danger of significant warming (UNEP, 2006). 

As a result of growmg public pressure and the implications of the rep0l1 by the 

Brundtland Commission I J, the problem of global climate change moved onto the political 

agenda of several governments. A m,~or event was the 1988 UN Toronto Conference on 

the Changing Atmosphere which culminated in bringing about a recommendation calling 

on developed nations to reduce their CO2 emissions by 20% from 1988 levels by the year 

2005. The UN General Assembly determined that "climate change is a common concern 

of mankind which required urgent action by all states" opening the door for an 

11 The Brundtland Comm ission was formed to figure out the essential relationships between environment 
and development. It brought about the report commonly refen"ed to as 'our common future' in 1987 
wherein it gave the authoritative derinitioll of the new term - 'sustainable deve lopment' . The commiss ion 
was referred to as the 'Brundtland 's Com mi ssion' because orthe person that led the commission. 
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international regime to address the climate change issue (UNEP, 2006). The year also 

saw the formation of an international group of scientists to record and continuously 

monitor the developmental changes in the climate system. This team, known as the 

Intergovernmental Panel on Climate Change (TPCC), was established and cosponsored by 

the World Meteorological Organization (WMO) and the United Nations Environment 

Program (UNEP, 2006b). 

The [PCC consists of over 2000 scientific and technical experts. However, it does not 

conduct new research. Instead, its mandate is to assess published scientific literature on 

how human-induced changes to the atmosphere, caused by an increase in the emission of 

greenhouse gases, are likely to inf1uence world climatic patterns; how this in turn would 

affect a range of systems and processes important to human societies; and what range of 

economic and social response options exists (WHO, 2003). 

The [PCC has prod uced a series of assessment reports, special reports, technical papers 

and methodologies that have become standard works of reference for climate change 

policymakers, experts, and students. The Panel is organized into three Working Groups: 

• Working Group I (WG I) focuses on the scientific information on climate change; 

• Working Group II (WG II) focuses on impacts, vulnerability and adaptation; and 

• Working Group III (WG III) focuses on formulation of response strategies 

including mitigation measures. 12 

The [PCC's First Assessment Report (FAR) was completed in 1990. The FAR described 

the likely threats of climate change and helped to inspire the deliberations between states 

that led to the adoption of the 1992 United Nations Framework Convention on Climate 

Change (UNFCCC). It dealt with the anthropogenic alteration of the climate system 

through CO2 emissions, potential impacts and available cost-effective response measures 

12 Mitigation is a term used to describe human intervention s to reduce greenhouse gas em iss ion s and to 
enhance "sink s" (forests , oceans and other natural systems that can absorb carbon dioxide from the 
atmosphere and store it). 
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in terms of mitigation, mainly in the form of carbon taxes without much concern for 

equity issues (lPCC, 200 I). 

Its Second Assessment Rep0l1 (SAR) was published in 1996 and played a rol e in the 

Kyoto Protocol negotiations. A move was also made to reorgani ze Working Groups II 

and Ill. WG II dealt with adaptation and mitigati on, and WG 1II dealt with the socio­

economic cross-cutting issues related to costing climate change's impacts and providing 

cost-benefit ana lys is (CBA) for use in deci sion-making. The socio-institutional context 

was emphasized as well as the issues of equity, development, and sustainabi lity (IPCC, 

2001) . 

The 200 1 Third Assessment Report (TAR) was published in 200 1 and concentrated on 

new findings s ince 1995 and paid special attention to what is known about climate 

change at the regional level. Working Groups II and III were again reorgani zed to deal 

with adaptation and mitigation, respective ly. The concept of mitigating capacity was 

introduced, and the focus attention was shifted to sustainability concerns. Four cross­

cutting issues were identified: costing methods, uncertainties, deci sion anal ysis 

frameworks, and development, equity and sustainability (IPCC, 2001). 

The Fourth Assessment Report (FAR) summari zes the information contained in previous 

IPCC reports - including the [PCC special reports on Carbon Dioxide Capture and 

storage, on safeguarding the Ozone Layer and on the Global Climate System published 

since TAR - and assesses the scientific literature published since 2000. Although the 

structure of FAR resembles the macro-outline of the TAR, there are di stinct differences 

between them. The FAR assigns greater we ight to: -

( I) A more detailed resolution of sectoral mitigation options and costs; 

(2) Regional differenti ation ; 

(3) Emphasizing previolls and new cross-cutting Issues, such as ri sks and 

uncertainties, decision- and policy-making, costs and potential s and the 

relationships between mitigation, adaptation and sustainable development , 
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air po ll ution and cl imate, regional aspects and the Issues related to the 

implementation of Article 2 of the UNFCCC; and 

(4) The integration of all these aspects. 

2.4.1 The UN Framework Convention on Climate Change 

The United Nations Framework Convention on Climate Change (UNFCCC) was adopted 

in May 1992 in New York as a response to the worldwide concern over the climate 

change issue. It is supposed to be the main vehicl e fo r promoting international responses 

to cl imate change. It entered into force in March 1994 and has achieved near uni versal 

ratification by more than 190 countries of the UN member states (UNFCCC, 200 I). 

The convent ion has set the objecti ve of preventing dangerous interference with the 

climate system and hence the stabilization of atmospheric GHG concentrations at leve ls 

that would prevent dangerous anthropogenic interfe rence with the climate system and 

within a time frame that would achieve this objecti ve . The criteria that spec ify the ri sk of 

dangerous anthropogenic climate change include: food security, protection of ecosystems 

and sustai nable economic development (UNFCCC, 200 1). 

In ach ieving thi s aim, parties to the convention are to be guided by a range of pri nciples 

that re fl ect the understanding of global environmental responsibility, includ ing principles 

of intergenerational equity, the precaut ionary approach, I3 the right to sustai nable 

deve lopment and the principle of common but di ffe rent iated responsibili ties (UNFCCC, 

200 I). 

The convention provides that all parti es make general commitments regarding: 

• The establi shment of nati onal inventori es ofGHG emissions and sinks; 

• The promotion of scientific and technical cooperation; 

• The sustainable management of fo rests; oceans and ecosystems; and 

13 UN fCCC, al1 icle 3.3. The Precautionary Princ iple under th is Article is based on Princ iple 15 or the Rio 
Dec laration on Environment and Development. It states that ·'where there arc threats of serious or 
irreversible damage, lack of full sc ientific certainty should not be used as a reason for postponing such 
measures, laking into account that policies and measures to deal with climate change should be cost 
effective so as to ensure global benefits at the lowest possible cost." 
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• The integration of climate change considerations in national social , economic and 

environmental policies. 

The convention has also classified certain pat1ies as Annex I countries and give them 

additional commitments to return their anthropogenic emissions to 1990 levels by 2000,to 

fulfill this objective, Annex I (developing countries) are required to adopt national 

policies and measures to mitigate the negative effects of GI-IGs and by protecting GHG 

sinks (UNFCCC, 2001). Being a framework treaty, the UNFCCC contained only a non­

binding recommendation for industrialized countries to return to the 1990 emission leve ls 

of CO2 and other greenhouse gases by the year 2000. However, most of them have not 

returned anthropogenic emissions of greenhouse gases to 1990 levels. In general, global 

emissions of almost all anthropogenic greenhouse gases, paI1icuiarly CO2, continue to 

increase. This reflects the inadequacy of national and international policies and measures 

to address climate change (UNEP, 2006b). 

The Conference of the Parties (COP) to the UNFCCC serves as the principal supervisory 

institution for the Convention, and meets regularly to review the adequacy and 

implementation and effectiveness of the Convention and other legal instruments initiated 

based on the convention (UNEP, 2006a). 

2.4.2 The Kyoto Protocol to the UNFCCC 

In its Second Assessment Report (SAR), the IPCC stated that the 'balance of evidence 

suggests that there is a discernible human influence on global climate' (lPCC, 1996). 

This unequivocal statement provided the scientific basis for the adoption of the Kyoto 

Protocol , the first addition to the United Nations Framework Convention on Climate 

Change (UNFCCC), in December 1997. 

The protocol contains, for the first time, greenhouse gas reduction targets for most 

industrialized countries. The targets, however, range from an obligation to reduce 

emissions by 8% (for the European Union and many Central European countries) to a 

permi ss ion to increase emissions by 10% (Iceland) and 8% (Australia). Overall , 

industrialized countries are required to reduce their aggregated emissions to at least 5 per 
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cent below the 1990 level in the period 2008-12. No new obligations were introduced for 

developing countries (UNEP, 2006a). 

The pivotal point In the global discussion occurred in March 2001 when the US 

government decided not to introduce any legal restrictions, as implied by the Kyoto 

Protocol, on anthropogenic emissions of greenhouse gases. The US administration thus 

declared its opposition to the Protocol, stating that it believed it to be 'lethally flawed ' as 

it would damage the US economy and it exempted developing countries from fully 

participating. This decision meant that the United States a major emitter of CO2 would 

not ratify the Kyoto Protocol (UNEP, 2006a). 

The Protocol was negotiated and adopted by consensus at COP3, in Kyoto l4 in 1997, and 

entered into force on 16 February 2005. This was preceded by the detailed negotiation of 

the implementing rules and agreements for the Protocol - the Marrakech Accords - that 

were concluded at COP-7 held October-November 2001 in Marrakesh, n,IMororcco and 

adopted in Montreal at COPII. The climate change negotiators in Marrakesh, Morocco 

(COP-7 held October- November 200 I) finalized outstanding issues such as a compliance 

system, the' Kyoto mechanisms', accounting, reporting and review of information under 

the Kyoto Protocol, and others (the so-called 'Marrakesh Accords'). 

The Marrakesh Accords contain extensive and complex provisions to guide the practical 

implementation of the 1997 Kyoto Protocol. These provisions cover the ' flexible 

mechanisms', the establishment of the compliance mechanism among others. 

Meeting the Kyoto targets will be just a first step in coping with the problem of climate 

change. It has been calculated that even if the Protocol were ratified and fully 

implemented, it will not moderate an expected warming trend of lAo C by 2050 by more 

than 0.05° C. [n contrast, an immediate reduction of 60-80% below the leve l of carbon 

dioxide emissions in 1990 is needed just to stabil ize atmospheric greenhouse gases 

concentrations at a safe level. Even if, in the long-term, a stabilization of atmospheric 

14 Kyoto is a city in Japan where the final round of negotiations for the Kyoto Protocol took place. 
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greenhouse gases concentrations is achieved, warming wi ll continue for severa l decades , 

and sea levels wi ll continue to rise for centuries with serious consequences for millions of 

people (lPCC, 200 I). 

As of December 2006, the Protocol has been ratified by 165 countries. While Australia 

and the United States, both parties to UNFCCC, signed the protocol , both have stated an 

intention not to ratify. The Kyoto Protocol would never have come into force if other 

developed countries had adopted the same position (lPCC, 2007). 

Developing countries (e.g., Brazil , China, India and Mexico) that have undertaken efforts 

for reasons other than climate change have reduced their emissions growth over the past 

three decades by approximately 500 million tones CO2 per year; that is, more than the 

reductions required from Annex I countries by the Kyoto Protocol. Many of these efforts 

are motivated by economic development and povel1y allev iation, energy security and 

local environmental protection (lPCC, 2007) . 

Perception about the causes, impacts and the necessary response mechanisms to cope 

with climate calamities is important for any population in a given community. The 

general awareness of such communities wi ll determine the extent of implementation 

mechanisms that needs to be taken to tackle the problem. Lower perception will make 

local intervention mechanisms to be very slow and untargeted. The following section 

presents local community understanding of climate change. 

2.5. Local Community Understandings of Climate Change 

Despite the sc ientific warnmgs of earlier decades , climate change did not become a 

significan t public issue until 1988 - at that time the hottest year since the middle of the 

nineteenth century and the year in which Dr. James Hansen, director of the NASA 

Goddard Institute of Space Studies and a leading climate modeler, testified before the 

U.S. Congress that " the greenhouse effect has been detected and it is changing our 

cl imate now" (Chri stianson, 1999). Hansen 's testimony became front-page news around 
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the world. Since 1988, numerous public opinIon polls have found that Americans, 

Europeans, and Japanese are increasingly aware of and concerned about global climate 

change and supporti ve of a wide range of mitigation and adaptati on policies . 

Regular assessment of loca l community atti tudes on genera l environmental concern 

began, both in the United States and other countri es, in the 1970s. These surveys 

demonstrated increasing loca l community knowledge and concern towards the 

environ ment (Dunlap & Scarce, 1998). Many social analysts argue that there has been a 

world-wide revolution in environmental awareness to the degree that trad itional ways of 

understandi ng the world have been replaced by a 'New Enviro nmental Parad igm ' 

(Dunlap & Van Liere, 1978). Interest in and concern for the specific issue of cl imate 

change (' the greenhouse effect') is a relati ve latecomer as a survey topic . Surveys 

including climate change items surfaced in the early 1980s and full -blown interest 

emerged in the late 1980s and continue~ Questi ons generall y foc us on some or all of the 

fo llowing: levels of awareness, actual knowledge, degrees of concern, perceived ri sk, and 

will ingness to payor sacri fice to mi tigate and adapt to potential negative impacts. 

To date, however, there have been only a few in depth stud ies of local community 

climate change ri sk perceptions (Bostrom et ai. , 1994:959). Unfo rtunately, v<,;ry li tt le is 

known about international local community op inion or behavior regarding cl imate 

change, in large part because onl y a few multi -national surveys have included even a 

single question on the issue (Leiserowitz, 2005: 1433). Local community opinion is 

criti cal because it is a key component of the socio-political contex t within which po li cy 

makers operate. Loca l community opinion can fund amentall y compel or constrain 

po litical, economic and social acti on to address particular risks. For example, local 

community support or opposition to climate policies (e.g. , treaties, regulations, taxes, 

subsidies, etc.) will be greatly influenced by local community perceptions of the ri sks and 

dangers o f cli mate change. Further, successfull y mitigating or adapting to cl imate change 

will require changes in the behav ior of bi llions of human beings, who each day make 

indi vidual choices that co ll ecti ve ly have enormous impacts on the Earth 's climate 

(Brechin, 2003: 1 06). 
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2.5.1 Beliefs and Knowledge about Climate Change 

[n 1999, Globe Scan asked respondents, "How convinced are you that human activities 

are significant causes of changes to the earth's climate and long-term weather patterns?" 

They found that a large majority of respondents around the world were somewhat to 

totally convinced. However, the United States, the dominant emitter of greenhouse gases, 

was relatively less convinced with 21 % of respondents saying they were either not very 

(14%) or not at all (7%) convinced. This is because acceptance of this fact is likely a 

critical determinant of support for mitigation policies and wi llingness to engage in 

individual emissions reduction. 

By comparison, a number of developing countries , including Argentina, Egypt, 

Kazakhstan, India, and China were all much more likely to say they we re totally 

convinced (Leiserowitz, 2007a: 14). The preliminary evidence from a number of African 

countries also revealed that large numbers of agriculturalists already perceive that the 

climate has become hotter and the rains less predictable and shorter in duration. The data 

indicate that across the countries studied significant numbers of farmers believed average 

temperatures had increased. The majority of farmers also believed that rainfall levels had 

decreased. They also witnessed a change in the timing of the rains (Maddison, 2006). 

2.5.2 Knowledge on Climate Change Causes 

A 2002 national survey (Leiserowitz, 2003) asked Americans to identify the pnmary 

cause of climate change. A large plurality (47%) said that damage to the ozone layer is 

the primary cause, confirming that many Americans (and others around the world) 

continue to confuse and conflate these two different environmental issues. By contrast, 

only 23% of Americans correctly identified the burning of fossil fuels as the primary 

cause of climate change. Fortunately, relatively few identified nuclear power plants, toxic 

waste, or aerosol spray cans as the (incorrect) primary cause, yet a separate question in 

this same study found that many Americans incorrectly believe that these also contribute 

to climate change (50%, 66%, and 70% respectively). According to this study the 

understanding of the causes of climate change remains quite limited in the Un ited States. 
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2.5.3 Seriousness of Climate Change Issues 

Awareness of the problem is a necessary, but insuffi cient condition to moti vate an 

individual or co llecti ve response. Meanwhi le, soc ial science research has demonstrated 

that ri sk perceptions are critical components of local community and soc ial responses to 

hazards. In-depth studies often assess local communi ty perceptions of the likelihood and 

severity of potential consequences. Unfortunately , no in-depth study on international ri sk 

perceptions of climate change has yet been conducted, so very little is known about how 

the globa l or di verse national local communities percei ve this issue (Brechin, 2003: I 07). 

There are, however, limited data on the perceived seriousness of climate change. In a 

2000 survey of 34 countries, Globe Scan asked respondents, how much climate change is 

perceived as a serious a problem. They found that majorities in each country said that 

climate change was a somewhat to very serious problem. It is interesting to note that 

many developing countries viewed this global risk as more serious than most developed 

countri es (Le iserowitz, 2007b:45). Global concerns about climate change, however, may 

be increasing. 
r-

In 2006, Globe Scan resurveyed many of these same countries and found that the percent 

of respondents saying climate change was a "very serious problem" had increased 

significantly in many countri es. This may be for a variety of reasons, ranging from 

increased scientific certainty, media and po licymaker attention, observed impacts around 

the world , or the diffusion of bas ic awareness of the problem wo rldwide. However, 

stating that a problem is "very serious" is not the same as stati ng that it is an urgent or 

high priority, as di scussed below. Based on the limited data currentl y available, it appears 

that climate change remains a relat ive ly low priority globally, compared to other, more 

press ing issues /war, poverty, unemployment, etc . (Leiserowitz, 2007b:47). 

In 200 1, Globe Scan asked respondents how be lievable they found the fo llowing 

statement: "Climate change will pose a direct threat to me and my fa mily over the next 

decade. " Respondents fro m deve loping countri es tended to be much more convinced that 

climate change wou ld be a direct threat than respondents from deve loped countries. Over 
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the long term this perception may be accurate, as many developing countries are likely to 

suffer greater impacts of climate change, in part because they often lack the adaptive 

capacity of developed countries. At the same time, the perception of many deve loped 

country respondents that they are not personall y vulnerable in turn contributes to the 

perception that climate change is a geographically distant threat that will primarily impact 

people and places far away (Leiserowitz, 2005: 1433). Thus climate change may remain a 

relati ve ly low priority for many in developed countries until they understand or begin to 

witness climate change impacts closer to home. 

The 2006 Pew Global Attitudes Survey asked respondents " How much do yo u personally 

worry about cl imate change?" and found levels of worry generally lower than perceived 

seriousness and greatly varying across countries. The greatest leve ls of worry were found 

in Japan, India, and Spain, whi le the United States, China and Egypt reported the lowest 

levels of worry. The United States in particular also had the largest proportion of 

respondents who said they don't worry at all about climate change (21 %). These results 

may help explain, among many other reasons, why many political leaders in the United 

States have not fe lt compelled to address the issue (Le iserowitz, 2007b:7). 

Beyond these genera l measures of perceived seriousness and worry, in 200 I , Globe Scan 

asked respondents in 30 countries the possible impacts of climate change that most 

concerns them personally, if any. Worldwide, the potential impacts of climate change on 

human health were the single most cited, followed by drought and water shortages, 

species loss, and extreme weather events (Leiserowitz, 2007b: II). 

Developed countries, however, were generally less concerned about the human health 

impacts than developing countries. Meanwhile, substantial numbers of respondents from 

Brazil (45%), China (29%), and South Korea (26%) were concerned primarily about 

drought and water shortages, while many from India (28%), Argentina (26%), Chile 

(22%), and Canada (22%) were primaril y concerned about spec ies loss. By contrast, 

many Japanese (31 %) and Thai respondents (23%) were most concerned about extreme 

weather events, while many Nigerian respondents (26%) were concerned about the 
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potential economic impacts. Interestingly, however, sea level rise, wh ich recei ves a great 

amount of media atte ntion, was rarely se lected, with the slight exceptions of Great Britain 

(15%) and Germany (12%). As the impacts of climate change wi ll be geographical ly 

heterogeneous, these results at least suggest that different national local communities are 

beginning to think about how climate change may specifically impact them (Leiserowitz, 

.2007b: II) . 

2.5.4 Concern about Climate Change 

Previous international studies demonstrate that concern for climate change has, over the 

past two decades, become widespread (Thompson & Rayner, 1998). Yet while most 

people in England (80%), Scotland (67%) and Wales (66%) say they are fairl y or very 

worried about climate change, thi s issuc is not one of the local community's main 

environmental concerns (Poortinga & Pidgeon, 2003). Even in terms of future 

environmental issues, traffic and air pollution are rated more concerning than climate 

change (OEFRA, 2002). In Scotland , concern about climate change has dropped 

significantly over the last ten years relative to other environmental concerns (Hinds et aI. , 

2002). 

Furthermore, concern varies amongst different demographic groups. Women and middle­

aged people tend to be more concerned about climate change. More women than men are 

convinced that climate change is happening, is caused by human activities (O'Connor et 

aI. , 2002). Women are also more likely to be 'very worri ed' about climate change 

(OEFRA, 2002; Bibbings, 2004a), and to see it as a serious threat (Norton & Leaman, 

2004). These gender differences may be a result of soc iali zation, in which contextual 

awareness tends to be fostered more amongst females than males (Stern et a I. , 1993). 

Gender differences may also arise from differences in power relations with , and trust in, 

ri sk-producers and ri sk-handlers (Gustafson, 1993). The variation in concern by age is 

more ambiguous. Recent studies indicate that younger people are less concerned than 

o lder age groups about climate change (Bibbings, 2004a). These apparent incongruities 

suggest a need for more qualitati ve approaches to explore concern fo r climate change 

amongst differen t age groups. 
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2.5.5 Priority of Climate Change 

Overall , the world local community appears largely aware of and concerned about 

climate change. Whi le many view it as a critical threat, how does it compare to the many 

other pressing issues vy ing for world attention and action? Unfortunately, we have very 

limited data about how climate change ranks compared to other issues. 

[n a 2005 survey of 22 countries, however, Globe Scan asked respondents to volunteer 

answers to the question, "What do you think is the most impoliant problem facing the 

world today?" After grouping similar answers, they found that war and conflict led the 

list, followed by poverty, economic issues, tenorism, unemployment and then general 

concerns about the environment. On average, only 1 % of respondents spec ifically 

mentioned climate change, or the greenhouse effect as the world 's most important 

problem. While thi s question did not allow people to directl y rank climate change relative 

to other issues, it does demonstrate that climate change is not an issue that comes readily 

or immediately to mind and strongly suggests that it remains a relatively low global 

priority compared to many other world Issues. But how does climate change rank 

compared to other environmental issues? Again, no one has ever asked multinational 

respondents to direct ly rank environmental issues by priority. [n a 2000 survey of 34 

countries, however, Globe Scan asked respondents to rate the seriousness of several 

envirOlunental problems. Large majorities worldwide se lected the strongest response 

possible ("very serious") for seven of the eight problems measured (Leiserowitz, 

2007a:28). 

The results of the study conducted in Kenya also lead us to conclude that the respondents 

do not perceive climate change to be a very significant problem in relation to other 

threats to socioeconomic security in Nairobi. This perception is not limited to the 

ord inary citi zens but is also reflected in the priorities delineated by the new government , 

which is focllsing primarily on poverty a ll eviation, fightin g graft, improving education 

and fighting crime. The issue of climate change therefore looks like a mere drop in the 

oceanic context of llnemployment, poverty, corru ption, insecurity, street children and a 

generall y degraded human condition in the city of Nairobi , Kenya (Shisanya & Khayesi, 
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2007:28 1). Worldwide, people may be concerned about the potentia l impacts of climate 

change on human health , fo llowed by water shortages, species loss, or extreme weather 

events. Many individuals in Ethiopia, however, do not personall y worry that much about 

the issue. The fo llowing two sect ions di scuss the cl imate of Ethiopia and its potential 

impacts on different systems. 

2.6 The Climate of Ethiopia 

Climate is often described by the statistica l interpretation of precipitation and temperature 

data recorded over a long period of time for a given region or location. Mean annual 

rain fa ll di stribution over the country is characterized by large spatial variation which 

ranges from about 2000 mm over some pocket areas in the Southwest to less than 250mm 

over the Afar and Ogadenlow lands (NMSA, 1996; NMSA 200 1). 

In Ethiopia, during the last 50 years the annual average mIlllmum temperature has 

increased by about 0.2°C every decade. The phenomenon is a major concern for Ethiopia 

since its economy depends on rain fed agri culture, which is highl y sensitive to climate 

variations. Unfavo rable shifts in rain fa ll belts caused series of droughts, which nowadays 

recur every two years especiall y in the lowlands of Ethiopia. Errati c rainfall and 

excessive evapotranspiration due to extended drought season is causing drastic crop yield 

reductions, or crop fai lures, decreased biomass yield and carrying capacity of grazing 

lands and loss of biodiversity. Consequently, food shortage and associated health 

problems, climate induced di sruption of agri cultural systems, migration of people to 

urban areas, flooding and siltation of lakes and watercourses have become the common 

scenarios of recent years in Ethiopia (NAPA, 2007:28). 

Causes for vulnerabil ity of Ethiopia to climate variability and change include very high 

dependence on rain fed agri culture which is very sensitive to climate variability and 

change, under-development of water resources, low health service coverage, high 

population growth rate, low economic development leve l, low adaptive capacity, 

inadequate road infrastructure in drought prone areas, weak institutions, lack of 

awareness, etc (NAPA, 2007:29). 
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2.7 Impacts of Climate Change in Ethiopia. 

2.7.1 Impacts on the Ethiopian Weather Condition 

One of the direct impacts of global climate change on Ethiopia is the change in loca l 

weather condition. Having significant proportion of its population dependant on 

agriculture and below poverty line, even a little alteration in the local weather condition, 

would resu lt in unimaginable repercuss ions on the biophysical and socioeconomic 

environment of the country (Daniel , 2007:9). 

The primary impact of global warming, proven by many research centers, is the ri se in 

minimum, maximum and mean temperature coupled with an increase or decrease in the 

amount of rai nfal l. This, in turn, would exert great pressure on the fu nctioning of various 

ecosystems, making the environment more vulnerable to degradation and expose it to 

various forms of natural hazards (Daniel , 2007:9). Studies show that Ethiopia ranks 7th 

among countries in Africa in terms of vulnerability to impacts of cl imate change 

(Vincent, K 2004). Another study has revealed that 25% of Africa's total area would be 

the most affected by climate change and Ethiopia, as a country located in the Afri can 

continent, is most li kely to be affected (Thornton et aI. , 2006). 

2.7.1.1 Impacts on Rainfall 

The Initial National Communication of Ethiop ia, probably the first comprehensive report 

on the impact of cl imate, rather than its future change pattern, has undertaken a 

retrospect ive assessment of rainfa ll and temperature in the country. It is stated that, 

averaged nationally, the amount of rai nfa ll in Ethiopia has been constant for over five 

decades (UNFCCC, 200 1). However, there were diverse patterns between different agro­

ecological regions of the country, such as, a declining trend of rainfall in the northern 

parts of Ethiopia, an area corresponding to massive degradation of environmental 

resources and disrupted ecological balance. This area already has envirol'Ullental 

problems such as expans ion of aridity, abandonment of farmlands due to losses in the 

productivity of lands, enhancement of food insecurity problems, triggering o f 
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environmental refugees and creation of tension among competing societies for limited 

natural resources, etc . Further decline of rainfall in thi s region would only exacerbate the 

aforementioned existing problems (Daniel, 2007 :5). It was also noted that there is a 

declining trend of rain fa ll in the southeast and northeast Ethiopia, locations where water 

insecurity exists (Funk et aI. , 2005). 

On the contrary, the central parts of Ethiopia have experienced an increasing trend of 

rainfall. This part of the country is characteri zed by its very dense population, both 

human and li vestock. Its land resources have been subjected to intense degradation due to 

inappropriate land management practices; up to 150 tones of topsoi l are lost per hectare 

of a farmland. If the amount of rainfall continues to increase, a chain of repercuss ion are 

likel y to follow. For example, the amount of rainwater stored in the soil profile would be 

very li tt le which would enhance surface runoff, fo llowed by further so il losses. This in 

turn would increase the seasonality of streams, with increased chances of river outburst in 

the rainy season. Such phenomena would li ke ly trigger flooding hazards, especiall y in the 

lowland parts of the country (Daniel, 2007:6). 

Apart from changes in the rainfa ll amount , significant negative impacts could resu lt due 

to high variability of rainfall distribution. Surveys conducted in the central and north­

central Ethiopia demonstrated that about three to four decades ago, distribution of rainfal l 

was less vari able especia lly during the crop growing period. Such di stribution pattern was 

considered very su itable for dependable crop production in those parts. However, 

recently, farmers have wi tnessed signifi cant increase in the intensity and vari ability of 

rainfa ll , affecting the predictability of the onset and cessation of the rainy seasons. 

Besides, as water shortage is already the major problem of pastoral areas in the lowlands 

of Ethiopia, the declining of rainfall amount in those areas would exacerbate the ex isting 

challenge (Daniel , 2006). Baseline climate was deve loped using hi stori cal data of 

temperature and precipitation from 195 1- 2005 for selec ted stations. Fi gure I shows the 

year-to-year variation of rainfa ll over the country expressed in terms of normalized 

rainfal l anomaly averaged for 42, stations. As it can be seen from the figures, the country 

has experi enced both dry and wet years over the last fifty fi ve 55 years. Years like 1952, 
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1959, 1965,1972,1973,1978,1984,1991, 1994, 1999 and 2002 were dry while 1958, 

1961, 1964, 1967, 1968, 1977, 1993, 1996, 1998 and 2006 were wet years (Figure I). 

Figure 1: Year to Year Variabi lity of Annual Rainfall and trend over Ethiopia expressed 

in Normalized Deviation. 
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2.7.1.2 Impacts on Temperature 

Studies show that there has been a genera l trend of atmospheric warming in Ethiopia. 

Average annual minimum and max imum temperatures have been increasing at 0.25 DC 

and 0.1 DC per decade, respecti ve ly (UNFCCC, 200 I). In connection with thi s, another 

study also reported an increasing trend of OJDC per decade for the mean minimum and 

maximum temperature in the Ethiopian highlands (Muna, 2006). The continuing increase 

of temperature has implications especially in the low- lying areas of the country, Coupled 

with the declini ng rainfall amount in those parts, the increasing trend of temperature 

wou ld exacerbate the ex isting level of water stress which in turn leads to the dep letion of 

grazing lands and desertification. The year to year variation of annual minimum 

temperatures expressed in terms of temperature differences from the mean and averaged 

over 40 stations is shown in Figure 2. As it can be seen from the Figure, the country has 

experienced both warm and cool years over the last 55 years. However, the recent years 

are the warmest compared to the earl y years. Figure 2 clearly reveals that there has been a 
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warming trend in the annual minimum temperature over the past 55 years, It has been 

increasing by about 0,37 °c every ten years, 

Figu,'c 2: Year to Year Variability of Annual mllllmum Temperatme over Ethiopia 

expressed in temperature difference, 

1,5 
1 

0,5 

° -0 ,5 
-1 

-1,5 
-2 

-

National average annual minimum temperature differences compared to 1951 ~2005 

normal 

+--_____________ ~y. = ° 0372x - 1 2835 

.n.n n n 1'1 H I·n-II 
-

-
nil _n 1IIIlllllnllllllllllllii 

li ~ lJ.J!.Illil U I 1111 '11 
UU-

-

ull UU 
u 

-

1951 1954 1957 1960 1963 1966 1969 1972 1975 1978 1981 1984 1987 1990 1993 1996 1999 2002 2005 

(Source NMA, 2007:3) 

2.7.2 Impacts on Ecosystems 

Changes in climate are reported to significantly affect the already sensitive global 

ecosystem (fPCC, 2002), Among several, wetlands are the prime susceptible ecosystems 

to be affected by climate change, Other than providing fundamental ecological functions 

and harboring signi (icant varieties of biological di versity, wetland function as water 

storage, groundwater recharge, storm protection, flood mitigation, shoreline stabilization, 

erosion control, and retention of carbon, nutrients, sediments and pollutants (Dugan, 

1990:95), Wetlands also act as hydrological buffer as in floodplain wetlands store water 

when rivers over-top their banks, reducing flood ri sk downstream (lPCC, 2002), 

In Ethiopia wetlands cover about 2% of the total area, They are found mainly in the 

south-western parts of the country, where head waters of several ri vers are found (Abebe 

& Kim, 2003), The predicted increase in temperature would ultimately enhance the 

amount of evaporation from these wetlands affecting their existence, Such trend would 

also likely affect the various ecological functions of wetlands and exacerbate the 

envirorunental degradation of the country, 
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The high mountain ecosystem is the next sensitive area to be affected by climate change. 

Because of their shape and size, mountains support a wide range of climatic conditions. 

Every rise in altitude generates different climatic conditions, supporting many varieties of 

ecosystems with some of the world's unique variety of plant and animal life. In Eth iopia, 

mountain ecosystems (above 1,500 m) make up 40% of the total land mass. It makes 

Africa's largest mountain complex, distinguished by a divers ity of climatic conditions of 

both natura l and cultivated plant life. As the world heats up, the conditions on the 

mountains wou ld change. Especially in the recent decades, there has been an upward 

advance of tree lines in response to ri sing temperatures allover the world. Consequently, 

many species of plants are potentially affected (Nkomo et al. , 2006). 

Many of the endemic mammals of Ethiopia are found in mountainous areas . These 

endemic species have specific habitat requirements which could significantly shrink if 

warming continues. The change in the temperature of the mountains has twofold 

implications. First, it would enable the cropping of several crops which were not possible 

before due to the low temperature conditions. Second, the process wou ld significantly 

shrink the size of habitat suitable for highland plant and animal species (Puff, 2003). 

Whi le the former is the pos iti ve implication of climate change, the later implication is a 

loss to the ecosystem . 

2.7.3 Impacts on Water Bodies 

The likely impact of climate change on water bodies (their use potenti al, flow 

characteristics, vo lume, etc) located in Ethiopia is an area where adequate studies have 

not been made upon. Ethiopia is rich in water resources having both local and 

international significance. Abay and Awash Rivers are among the water bodies upon 

which assessment has been made. While the study made on A wash Ri ver reveal s the fact 

that the river is high ly sensitive to the cl imate change (Kinfe, 1999), runoff in Abay bas in 

is predicted to decrease up to 33.6% due to climate change (Deksiyos , 2000). Such 

predictions warrant the sustainability of the hydropower resources of the country since it 

is predictable that several small streams would disappear while bigger rivers are likely to 

shrink. Such phenomena would also have repercussions on the security of the Horn of 

40 



African countri es since the impact of declining water resources in Ethiopia affects the 

ex istence o f nations downstream. 

Climate change al so affects the availabi lity of water resources by depleting underground 

and surface water potential. Water availability is changing fas t in Ethiopia. Some areas 

that used to be covered by water have now become grazing areas due to climate change. 

The water level has been seriously depleted and rivers are now drying up because of 

metrological droughts thereby affecting the economy. For example, the Tis lssat waterfall 

(a spectacular waterfa ll on the Blue Nile River), which was an attracti ve tourist site on 

the Blue Nile River, has been significantly affected partl y due to climate change. In 

addition, many ri ft valley lakes are drying up fast as a result of climate change, the 

consequences of which are depleted fi shery resources (Abebe and Kim, 2003). 

The other problem is deviation in the onset of rainy seasons. This phenomenon has a 

great effect especially on water bodies. There are ri ver areas where flood is a seasonal 

phenomenon and the people were we ll aware of the timing and prepare for it. However, 

flood incidences are increasing in different areas of the country li ke Tigray (Central and 

Western), Amhara (North Gondar, North Showa), Oromia (North West Showa and 

Hararge zones, SNNPR (North Omo, Gurage, Sidama and Had iya zones) and other urban 

centers like Dire Oawa because of the deviation of the rainy season where the 

surrounding people were not prepared (OPPC. 1997:29). Such type of flooding is a typical 

characteri stic of the local impacts o f climate change (Endalkchew et aI. , 2004). 

2.7.4 Impacts on Agriculture 

Agriculture is the main pillar of the Ethiopian economy. 85% of the population is 

dependant on the sec tor in terms of employment and li ve lihood. It also contributes about 

50% of the country' s gross domesti c product (GOP); generates about 88% of the export 

earnings; and supplies around 73% of the raw material requirement of agro-based 

domestic industries. However, the sector, due to many factors , has fail ed to bring about 

the desired effect on the economic development of the country (MoFEO, 2006). 
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The output of the agri cultural sector is most likely to be affected by the impacts of 

climate change, mainl y, due to increased temperature and reduced rainfa ll. The study 

made at Debrezeit, and Addis Ababa from Central Ethiopia and Kulumsa from 

Southeast, which are considered as major wheat producing areas in the country indicated 

that crop maturity period wo uld decrease (ranging from - 10.6% to-I 8.5'%) under climate 

change scenari os. A decrease in maturity period by about 16% at Debrezeit and 17% at 

Kulumsa and Addis Ababa was observed (NMSA, 1996). 

2.7.5 Impacts on Biodiversity 

Biodi versity in Ethiopia is parti cularly high and unique. However, its gradual degradation 

has become a threat. The genetic di versity of Ethiopia's unique flora and fa una are 

increas ingly eroded because of the long hi story of di srupti ve interventions by the state 

coupled with increas ing population. Adding to these, the impact of cli mate change will 

make the pace of biodiversity erosion wo uld be phenomenal (EPA, I 997a). This does not 

mean that climate change directl y poses extinction to the biodiversity but it rather forces 

species to migrate. If migration is, for whatever reason, not poss ible, the species will get 

extinct. Accordi ng to the studies made by (Negash, 2000), under changed climate 

scenarios, changes of fo rests from one type to another, shi fting of forests h om old to new 

habitat, reduction of areas of forest coverage, fragmentation of fo rest life zones, 

di sappearance of montane and lower montane wet fo rest and subtropical desert scrub are 

expected (Negash, 2000). 

2.7.6 Impacts on Health 

Change in worl d climate wo uld influence the functioning of many ecosystems and the 

bio logical health of plants and animals. Likewise, there wo uld be health impacts on 

human populations. As a resu lt of climate change, the increment in temperature and an 

increased amount of rainfall , di seases such as malari a, dengue feve r, cholera, dysentery 

and respiratory d iseases are expected to be more pronounced due to climate change 

(Lindsay and Martens, 1998:33). According to reports, the most prevalent illness in 

Eth iopia is malari a, followed by diarrhea (MoFED, 2006) . These two di seases are 

directly rela ted to cl imate change. There is a signi ficant increase in the occurrence of 
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malaria in Africa, particularl y in areas that did not have previous incidences of malaria, 

such as the east African highlands (Githeko and Ndegwa, 200 1 :54). Due to climate 

change impacts, a ratio of 109.4 deaths/ mill ion over the last years was computed out of 

which climate change killed over 50,000 people in Ethiopia alone between 2000 and 

2006 (Mcmichael et aI., 2004: 1543). 

The impact of climate change on the biodiversi ty would also have indi rect implicat ions 

on health . The majority of rural population in Eth iopia, wh ich makes up 85% of the total 

population, uses medicinal plants as the primary sources of health care. The gradual 

depletion of biodiversity resources would reduce the availabi lity of medicinal plants, 

putting the health condition of rural population at a precarious situation where modern 

medicines are inaccessible (Mcmichael et aI. , 2004: 1544). 

Recognizing that climate change and its impacts are real , Ethiopia has attempted to set up 

the possible mechanisms, in order to cope with the likely consequences. The following 

topic discusses the national response to climate change. 

2.8 National Responses to Climate Change 

The amount of GHGs emissions contributed by Ethiopia is quite negligible . The li ttle 

amount of emission from the country is identified to be linked to agricu ltural practices l
'. 

Thus, the sector being the most dominant in the country is identi fied to account for a 

major portion of national anthropogenic gas emissions in Ethiop ia (NAPA, 2007). 

Despite the low national emiss ion, the country has demonstrated its alliance in the global 

combat against climate change. This is done through incorporating policy provisions with 

directions on concrete steps. Besides this, the country has ratifi ed both the UNFCCC and 

the Kyoto Protocol. 

15 Acording to the GI-I G inventory undertaken in 1994, the agri cultural sector accounted for 80%, ortolal 
CO2 equ ivalent emi ss ions in Ethiopia. 
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2.8.1 Environment Policy of Ethiopia 

Thi s is a policy document adopted by the Council of Ministers in April 1997 . One of the 

10 sectoral po li cies adopted within th is government document focuses on "Atmospheri c 

Pollution and Climate Change". It states that the Ethiopian government fo resees to: 

a. promote a climate monitoring program as the country is highl y sensitive to 

climatic vari ability; 

b. recognize that even at an insignificant leve l of contribution to atmospheri c 

greenhouse gases, a firm and visible commitment to the principle of 

contain ing climate change is essential and to take the appropriate contro l 

measures fo r a moral pos ition fro m which to deal with the rest of the world in 

a struggle to bring about its containment by those countries which produce 

large quantities of greenhouse gases (EPA, 1997b). 

2.8.2 Ratification of the Climate Regime 

This expressed will is fu rther substantiated by the ratification of the United Nations 

Framework Convention on Climate Change and its Kyoto Protocol16 These instruments 

were ratified by Proclamation num ber 9711994 and Proclamation number 439/2005 

respecti vely. Accord ing to the latter law, ' the Environmental Protection Authori ty (EPA) 

is the national institution vested with the task of coord inating efforts and taki ng the 

necessary actions to implement the Kyoto Protocol (EPA, I 997a). 

2.8.3 Measures taken by th e Ethiopian Government 

Due to lack of technologica l and financial capacity, Ethiopia cannot on its own undertake 

mi tigation and adapti ve measures to address the adverse environment and socio­

economic costs of climate change. Therefore, the country has to co ll aborate with the 

deve loped world to halt the situation through efficient technology transfer as stipulated 

under the United )\ations Framework Convention on Climate Change (UNFCCC). The 

Convention urges developed countries to promote, fac il itate, and finance, the trans fer of, 

or access to, environmentall y sound technologies and know-how to developing countri es, 

to enable them to implement the provisions of the Convention. Ethiopia has undel1aken a 

'Techno logy Needs Assessment ' (TNA) in the Agricu lture, Industry, Energy, Waste, 

16 The UNFCCC is ratified on 2 May 1994 and the Kyoto Protoco l on 2 1 February 2005. 
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Land use and Forestry sectors. The TNA is a prioriti zed li st of technology needs to 

address national impacts of climate change (NAPA, 2007). 

There are already a number of existing national policy initiatives, sectoral policies, 

programs and strategies that may directly or indirectly address climate change adaptation. 

Accordingly, the most important policy and program documents that have relevance to 

climate change adaptation include Plan for Accelerated and Sustainable Development to 

end Poverty (PASDEP), Environmental Poli cy of Eth iop ia, Agriculture and Rural 

Development Policy and Strategy, Water Resources Management Policy, Health Sector 

Development Policy and Program, Nati onal Policy on Disaster Prevention and 

Preparedness, Nat ional Pol icy on Biodiversity Conservation and Research, Science and 

Technology Policy, Population Policy and National Agricultural Research Policy and 

Strategy (NAPA, 2007:3 1). The priorities of the national policies, sector strategies and 

programs of the government are primarily targeted at promoting rural and agricultural 

development and poverty reduction. As a result, climate change and adaptation issues are 

often treated indirectl y in sector specific poli cies and programs since climate impacts are 

considered as a sub-component of the overall development goal particul arly in relation to 

natural resources and environmental protection. Moreover, climate change and adaptation 

issues are crosscutt ing issues like poverty, which should be addressed in a holi stic 

approach through ensuring the participation of all the relevant sectors (NAPA, 2007:31). 

The better attention given to natural resource, environment and climate change in recent 

years was also cited as an encouragi ng move. For instance, there are standing committees 

in the parliament such as natural resource protection standi ng committee, pastorali sts 

standing committee and agriculture and rural land standing committee. Moreover, 

environmental issues have been acco rded serious attention during the Millennium 

celebration ceremony. An initiative of two trees at the millennium has created spec ial 

moment in which the nation focuses on natural resource conservation. Accordingly, about 

one billion seedlings were planted though the survival rate of the millions of tree 

seedlings planted remains low (DFID, 2007). 
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A number of aI1icles on climate change have been produced on newspapers, magazines 

and newsletters. It is worth mentioning that Agazen, a bi-annual environmental 

newslet1ers/bulletin published and distributed free ly to high school students, featured 

climate change prominently in one of its issues. 

Talks abo ut climate change have been given in many environmental clubs established in 

secondary schools, teacher training institutions and in environmental forums organized 

by NGOs as we ll as in di stance education programs by radio of the Ministry of Education 

(NMSA, 200 I). 

In section 2.7 attempts has been made to present the likely impacts of climate change in 

Ethiopia and the governments policy in itiation and measures that has been made to cope 

with climate change. It is revealed that: 

I. There were di verse patterns between di fferent agro-ecological regIons of the 

country, such as, a declining trend of rainfa ll in the northern parts of Ethiopia, an 

area corresponding to massive degradation of environmental resources and 

disrupted ecological balance. 

2. There has been a general trend of atmospheric warming in Ethiopia 

3. Water avai lability is changing fast in Ethiopia. 

4. Flood incidences are increasing in different areas of the country 

According to thi s thesis attempts has been made to assess local community understanding 

of and response to climate change focusing on flood hazard/ risk , which is one of the 

climate change calamities. To thi s effect, Dire Dawa town, which is one of the flood 

prone areas, is selected as a study area. Accordingly, the fo llowing section presents a 

general discussion on flood and a brief account of increas ing flooding scenari o in 

Ethiopia and Dire Dawa in particular. 
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2.9 Flooding: An Overview 

Flooding is the inundation of land by the ri se and overflow of a body of water (l FRCS, 

2006). Thi s happens usuall y when there is excessive rainfa ll or precipitation which 

exceeds the retention capacity of the soil causing run-off. Floodi ng is recognized as the 

major natural hazards that by far exceed other natural hazards in terms of frequency of 

occurrences and damage. Accordi ng to some offi cial reports, flood kill s many people and 

it inflicts a huge amount of economic loss on a global scale (Munich, 1997, Blaikie ct aI. , 

1994). For instance, the International Federation of Red Cross and Red Crescent Societies 

in its annual world di saster report states that fl oods have affected more than 75% of the 

total people reported to be affected by di sasters in the same decade (IFRCS, 2001 ). 

2.9.1 Causes of Flooding 

The major and direct cause of floods is the run-off water on land. This, however, is in 

turn caused and aggravated by a number of interrelated natural and man-made facto rs 

(UN, 1977). Nevertheless, it is generally accepted that the process of hydro logical cycle, 

which is responsible fo r the creation of precipitation is at the root of the occurrence of 

flood ing. Precipitation is in the form of rain or snow reaches the ground to either infiltrate 

into the soil or run directl y into water bodies, depending on vegetation cover, the 

absorption capacity of the soil , and the nature of the terrain in an area. Moreover, human 

interface or economic acti vity on the environment, often aggravate the frequency and 

intensity of fl oods. Human interface including deforestation which increases run-off by 

clearing the vegetati on cover that helps to intercept and absorb the power of down pours; 

inappropriate fann ing techniques that aggravate soil erosion; overgrazing; expansion of 

phys ical infrastructure such as asphalted roads, building etc can be mentioned as fac tors 

that reduce the infiltration of water into the ground , and thus, contribute to increased 

fl oodi ng (UN, 1997: 12). 
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2.9.2 The Effects of Flooding on Peoples' Livelihoods 

Floods as a recurrent climatic shocks have both short-term and long-term impacts on 

people and their li velihoods. In this regard, (Cannon, 1990) notes that flooding can 

induce problems of assets loss or destruction, ill-health, loss of income and loss of food 

security. The typical effects of flood hazard include death of people, physical damages on 

houses, public infrastructures such as roads, schools and hospitals and the associated 

economic losses and damages on crops, food and water supplies . 

However, flooding like any other disasters has varied impacts as dictated by their socio­

economic positions. Thus, flooding can have a serious effect on the li ve lihoods of the 

poor in developing countries like Ethiopia (Cannon, 1990). 

Various studies made on the soc io-economic impacts of flooding reveals that as the 

occurrence of flooding rise, peoples vulnerability to associated hazards appear to be on 

the increase. Chan and parker (1996:313) in their study of flood hazard factors in 

Peninsular Malaysia, the flood affected livelihood and economic development in the area 

through asset destruction, crop damage and income losses. A similar study made in China 

also reveals that in the 1990's the economic losses incurred as a result of severe flood 

have reached about 67 billion USD, which is a clear indication of the extent of flood 

damage on the li velihoods of millions of people (UN, 19997). 

The literature on flood-hazard response suggests different flood control and mitigation 

measures ranging from forecasts to the construction of flood control structures. In thi s 

regard, (Lansigan, 2007) suggests a wider flood management approach to flood hazard 

mitigation that incorporate flood plain zoning, forecasting, insurance and relief and 

rehabilitation. Moreover, they also suggest the construction of dykes, levees, channels, 

reservoirs and the dive rsion of flood waters as part of the so lution for alleviating the 

problem of flooding. However, the general effectiveness of these measures is doubt full , 

when viewed from the stand point of households and communities that have to live with 

the ri sk of facing prolonged disasters as such measures only postpone the occurrences o f' 

the much devastating di sasters to a later peri od (Shaw, 2006:72). 
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2.9.3 Climate Change and Increasing Flooding Scenario. 

In recent decades, flooding is showing an increasing trend in terms of its frequency and 

severity. According to IFRCS (2006 :94), floods have accounted to about 40% of all 

hydro metro logical di sasters that have occurred in the years from 1996 to 2005. 

Moreover, the same source di sclosed that " the number of reported natural disasters was 

up to 15% from 2004, mainly due to a 50% increase in floods"( IFRCS, 2006 : 95). Thus, 

as a result of thi s recurrent climatic shock, the number of people affected has increased to 

7.5 million worldwide. 

Thus, the increasing frequency and severity of the recent floods has been attributed to 

several interrelated causal factors. However, despite the problem of attri buting the 

incidence of flooding to one factor with a level of certainty, the issue of climate change 

has, over the year, stood out as a major causal factor for the increasing floods. For 

instance the IPCC, asserted that floods will increase in thei r frequency and severity 

pertaining mostl y to the effects of climate change- a fact that can no longer continue to be 

a debated issue as its presence is strongly felt CIPCC, 200 I). Others attribute the 

frequency and severi ty of floods to human activities rel ated with economic development, 

particularl y to urbanization and industriali zation which in general have reduced 

infiltration and increased the speed in which water runs-off, leading to a more frequent 

and higher flood (Miller, 1997:20). 

2.10. Flood Disasters in Ethiopia 

The available scant hi storical records on the incidence of flooding indicate that there are 

well-known flood- prone areas in the country that are frequentl y been affected by the 

floods. These areas are al most entirely located in and around the major ri ver-basins, 

including area around Lake Tanna (DPPC, 1994). Moreover, flooding caused by 

excessive seasonal rainfall is noted as a perenni al adverse event, in the highlands that 

frequentl y causes a certain leve l of damage on the live lihoods of the people. However, 

little is known and documented about these flooding and the ex tent of damage they cause. 
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The earliest flood damage has been rerecorded in the period between 1955 and 1960, 

where flooding has killed several people and destroyed assets in places like Wello, Oebre 

Markos, Jimma, Arsi , Bale Goba, Oebre Berhane and Bahir Dar (OPPC, 1994). Flooding 

damages have also been recorded from 1961 to 1978, in severa l areas in the country, 

where it has killed people, li vestock and destroyed propelty and public infras tructures 

(OPPC, 1994). 

Although there is lack of documentation related to fl ooding and its damages after 1978 , it 

is possible to assume that flooding assoc iated with the rainy seasons is a regular event 

having a certain impacts on li velihoods. In thi s context, the worst flooding have been 

recorded in 2006, affecting more than 428,800 people in five regions of the country 

(OPPA,2007). 

Table 2' Number of Population affected by flooding in 2006 in Ethiopia , , , 

Region Affected Displaced Casualties 

Casualties 

Dire Dawa 9,927 9,927 256 

SNNPR 106,G66 28,775 368 

Amhara 97,824 37,863 3 

Somali 361 ,619 125,000 80 

Oromia 20,156 3,392 10 

Afar 42,100 4,050 -

Gambella 30,915 30,9 15 2 

Tigray 582 582 -

I-Iarari 3475 - -

Tota l 674,479 241,699 719 

Sour"ce: Briefing note for DAG-DPPA meeting (General Director Simon Mechale) 
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2.10.1 Types and Causes of Flooding in Ethiopia 

According to some studies, reverine and flash floods are recognized as the two types of 

floods that frequently occur in Ethiopia (Ashenafi , 1978 ; DPPC, 1997; DPPA, 2007). 

Reverine flooding is caused by the overflow of water flow from ri ver banks to adjacent 

lands, while fl ash fl oods are caused by sudden, heavy and torrential rains with relati ve ly 

short duration in limited areas, causing a high nm off (DPPC, 1997). Areas in the Afar 

Region along the Awash Ri ver, in the Somali Region along the Wabi Shebele River and 

in the Gambela Region along the Baro-Akobo River, in the Southern Region along the 

Oomo-Gibe Ri ver, Bahirdar Zuria and Fogera areas along the Abbay River in the Amhara 

Region are prone to seasonal ri ver floods (Endalkchew et aI. , 2004). 

A study made by DPPC ( 1997:29), also claimed that fl ash fl oods is a pro blem in most 

parts of the country and identifi es the most frequently affected regions as Tigray (Central 

and Western), Amhara (North Gondar, North Showa), Oromia (North West Showa and 

Hararge zones, SNNPR (North Omo, Gurage, Sidama and Hadiya zones) and other urban 

centers like Dire Dawa. In thi s thes is, however, Dire Dawa's flood hi story, its causes and 

attempts so far made is di scussed. 

2.11 Flooding in Dire Dawa 

Flood hazards are not new to Dire Dawa. Surrounded by the hi ghland areas, the town has 

been repeatedl y devastated by powerful flood di sasters in the past. Available evidences 

indicate that since 1953 Dire Dawa has been affected by flood (Tsegaye, 2006:5). 

In April 1981 !lash !lood from Dire Dawa catchments occurred three times (once in the 

night and twice day time). 1 he fl ood caused damage in areas called Koka, Ginfille, Addis 

Ketema, Ashawa, Dechatu and Kezira, (including damage on medica l items and 

medicines in Dil Chora Hospital), Rail Way Station, residential houses, and offi ces as 

well as household and office items. There is no detail secondary data that indicate the 

magn itude of damage. In 200 I also the !lood damaged the same fl ood prone areas in Dire 

Dawa. As per information from some community members co llected by Dire Dawa 

Information and Public Relation Bureau , the flood caused destruction of one Coffee 
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Export Project , Real State Development Project and Rail Way Bridge in Dire Dawa. But 

there is no secondary data to get more recorded information. In May 2005, the flood 

which occurred in the evening (between 6:00 and 7:00 PM) still affected the same places. 

The death of 42 people was confirmed by Dire Dawa Police. The flood caused about birr 

10,000,000 property lose which include total lose of 3 trucks , one small car, 1 scania 

Lobed and damage on 6 trucks, houses and household items (Daniel et aI. , 2006:28). The 

devastating flood in August 6, 2006 caused death of 256 people, displaced 9,956 and 244 

people missing. The flood has made 2,685 households homeless. Out of the displaced 

people, 5,524 are in temporary shelter while 4,432 living with their relatives and friends. 

The flood has inflicted huge damages on urban infrastructures. Roads, bridges and houses 

were destroyed. Electric poles, water pipes and sanitation facilities were also damaged. 

Investors, traders, small and peaty traders have lost 30,054,275 Birr estimated property. 

In addition, other than the houses totally destroyed, the flood entered in to 1000s of Dire 

Dawa houses and damaged household items, even though they are not displaced (DAAC, 

2006). 

Figure 3: The effects of the 2006 flooding in Dire Dawa 

Source: Dire Dawa Road Authority, Oct. 2006 
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2.11.1 Causes of Flooding in Dire Dawa 

The flood problem in Dire Dawa is the result of natural and man-made fac tors. These 

fac tors could a lso be classified into locati on and physiographic conditions, vis-it-vis 

topography, so il , as well as land degradation, intensity of rainfall and man made factors 

(Bezuayehu et aI. , 2006:52). Many people have been associating floods and fl ash floods 

of Dire Dawa with the torrential rainfall occurring in the main rainy season (i.e. late July 

-earl y Augusts). Others rep0l1ed that it was a combined effect of massive agricultural 

land degradation, extensive cultivation on steep slopes, runo ff from roads, and quarrying 

of stones and sand co llection inappropriate settlement and construction (Daniel et aI. , 

2006:27). 

2.11.2 Attempts made so far to Reduce Flood Risks 

This catastrophe draws government attention for proper plmming and immediate response 

for Dire Dawa Urban Flood Alleviation. The administrati on of the city in collaboration 

with neighboring regions has plans for watershed management programs to be 

implemented during the national water sector development program. This intervention is 

expected to reduce flood ri sks in the city. The planned watershed management programs 

comprise construction of check-dams and weirs for water conservation and retaining 

floods, constTuction of terraces along mountain slopes to reduce runoff and encourage 

ground water recharge, and reforestation a long the slopes draining towards Dire Dawa. 

As most of these slopes are part of neighboring regional states, the planned projects will 

be jointly implemented by these states and Dire Dawa administration. These plans are to 

be implemented during the period of the WSDP, which stm1ed in 2002 and will continue 

for 15 yea rs (Ephrem, 2006). 

Thus overall , awareness, concern, and support for significant action to deal with climate 

change appears to be gaining momentum among the worldwide local community, 

although there are many obstacles remaining, including our limited understanding of the 

current status of global local community opinion and the unknown potenti al for rapid 

social change to dramatically reduce global greenhouse gas emissions at a rate fast 

enough to forestall large-sca le climate di sruptions. 
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Ethiopians need to be made well aware about the commitments of the country under the 

Convention, the impacts of climate change, adaptation and mitigation options as we ll as 

about measures that can be taken at the indi vidual leve l to combat climate change. 

However, local community awareness (and understanding) of climate change does not 

seem to have advanced in recent years and hence, there is little awareness of the 

contribution of everyday individual actions to the problem, and a tendency to place 

responsibility for tackling climate change with international organizations rather than at 

the leve l of the individual. Therefore, the following section presents the study area 

description and analysis and discussion of the major findings. 
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Chapter Three 

Desuiption of the Study Area 

3. 1. Location and Access 

The Dire Dawa Administration Council (DDAC) is located at the eastern part of Ethiopia 

approximately between 9°27' and 9°49' North latitudes and longitudes 41 °38' and 42°19' 

East, particularly at the margin of the Rift valley. The capital of the Administration 

Istudy areal is accessible by airplane, train, and cars, and is about 520 kills road distance 

from Addis Ababa. A network of dry weather roads crosses various parts of the DDAC, 

making most parts of it accessible by four-wheel drive vehicles. Most of the roads are 

crossing the wide riverbeds and are used only in dry season (DDAC, 2003). 

Figure 4: Location Map of Dire Dawa Administrative Council. 

Source: DDAC, 2007 
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3.2. Area 

The total area of the administration council has an estimated area of 128.802 hectares; out 

of these urban accounts for 2,684 ha of which 2% urban and the balance 98% is rural 

(DDAC, 2007). 

3.3. Population 

According to the 2008 census, the total population of Dire Dawa Administrative Council 

was 338,462. The urban residents of the administrative council number 228,856 of which 

116,000 are males and 116,654 females. Besides, there were 75,693 households in Dire 

Dawa administrative council with an average of 4.3 persons per household (CSA, 2008) 

3. 4. Governance 

Dire Dawa Administrative Council consists of the city of Dire Dawa and the surrounding 

rural areas. There are 9 urban kebeles and 25 rural kebeles . Government offices are 

organized under municipality and government Executive organs or Bureaus (DDAC, 

2007). 

3. 5. Ecology and Natural Resources 

3. 5.1. Ecology 

Ecologically the region is lying a in desert and semi-desert scrub shrub land ecosystem 

bounded by dry ever green montane forest ecosystem in south and south west, and 

Acacia Commiphora Wood Land Ecosystem in the northeast and south part of the region 

(NBDSAP, 2004). The broad agro-climatic category of the regional ecosystem, fall in the 

hot semi arid zone. Thus, because of the climatic stress farm land accounts for only 9% of 

the total land area. The vast regional ecology is believed to be more important for its 

various envirorunental services and products mainly, fuel wood, charcoal, fodder, ed ible 

fruit , and rangeland. Moreover, it is a habitat and corridor for wild life and eeo-tourism. 
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3. 5.2. Climate 

The study area has a warm dry climate, which is a characteristic of semi-desert climate. 

The altitude in the administration varies from 9S0 ms to 2260m above mean sea level. 

Both temperature and precipitation is the function of altitude. Only two meteorological 

stations, Dire Dawa and Hurso, are found in the administration. There is other three 

nearby meteorological stations (Alemeya, Dengego, and Kulubi) outside the 

Administration boundary. The mean annual temperature of the area can be approximated 

between 16 DC at Dengego and 27 DC at Hurso. Similarly, the smallest mean annual 

rainfall also varies from 479mm at Hurso and 1009.2 mm at Kulubi. The mean annual 

rainfall and temperatures computed at Alemaya, Dengego and kulubi are (813mm, 16°c), 

(77Smm, 16Dc), and (1009.2mm, IS.7°c) respectively. The mean annual temperature and 

precipitation is about 2S.3 Dc and 640mm respectively in the capital of the Administration, 

Dire Dawa (NMA, 2007). The table that summarizes ten years rain fall and temperature 

data of Dire Dawa is shown in annex 4 & S. 

3. 5.3. Natural Resources 

3.5.3.1 Vegetation 

Vegetation development in the study area is mainly governed by physiography/altitude, 

climate, etc besides other factors. Vegetation in the study area is scanty except along the 

intermittent streams. The natural vegetation is largely scanty acacia trees and cactus. On 

the patchy rock outcrop areas in the town and its surroundings there is very weak 

vegetation development since there is no soil development (DDAC, 2006). 

The dominant vegetation cover of the region 's ecosystem consists of deciduous shrubs 

mostly Acacia species often interspersed with less frequent evergreen shrubs and 

succulents such as Euphorbia, Aloe, Caralluma, Opuntia, and Dracaena spp. on rocky out 

crops. The low land and flood plains are dominantly covered by species of Acacia, 

Azadirachta, Delonix, Ziziphus and Prosopis juliflora. The grass species are widely 

distributed in patchy and Plateau land escapes. High mountain areas in the southern part 

are covered by the remnants of dry evergreen montanae forest such as, Juniperous 

procera, Cordia africana, Cupressus lusitanica and Olea europea (DDAC, 2006). 
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3.5.3.2 Wildlife 

Though there is little information available on the status of wildlife resources of the 

region , the ecosystem is known to be habitat for various wildlife in relatively dense 

shrubs and bushy low land areas of the region that includes many game animals such as 

unique Antelopes [Beia, Dibatag and Gazelle], Mongoose, Warthogs, Anubis Baboons, 

greater and lesser Kudu and predators like Lion, Cheetah, Fox, and Hyenas (DDAC, 

2006). 

3.5.3.3 Mineral Resources 

As described below under the section environmental geology different mineral resources 

have been reported from different areas of the Administration. The study is at its 

rudimentary level with out detai l exploration study. Lead, rare metals and associated 

gemstones, construction and industrial minerals of different types are reported from 

different sites. Construction and industrial mineral s are found in the vicinity of the Dire 

Dawa City in large volume. Limestone, sandstone, sand, travertine, basalt, gneiss, diorite, 

etc. are found in and around the City (WWDSE, 2003). 

3.5.3.4 Water Resources 

As described above there is no perennial ri ver in the administration, and the intermittent 

streams or wadi s, which are not gauged so far. The surface runoff potentia l in the 

Ad ministration has been estimated for the entire watersheds as well as for project sites by 

WWDSE (2003). Accordingly, the total surface water potential of all the watersheds is 

estimated as 21 1.2 Mml per annum. It is impol1ant to note that in some of the 

watersheds, particularly those on the eastern part of the Administration; most of the 

runoff comes from parts of the watersheds, which li e outside the boundary of the Council 

in the south. 

The Administration is endowed with groundwater resources abstracted mainly from 

upper sandstone and Hamanelei limestone aqu ifers that act as reservoir of the 

groundwater of the Administration (major aquifer) . The cunent utili zation of this 

resource is by far less than the estimated annual recharge. The abstractions from all type 

of water schemes (deep and shallow boreholes including dug well , springs) are 18 .85 
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Mm
3/year (597.8 Usee) while existing annua l recharge estimated is 38.8 Mm3/year (1233 

Usec) (WWDS E, 2003). 

3.5.3.5 Energy Resources 

There are no existing potential energy resources 111 the Administration in relation to 

hydroelectric power development. There are also limited resources regarding biomass 

fuel. No report has been made so far on the ex istence of fossil fuels in the 

Administration. In spite of the potential (0 develop so lar and wind energy in the area 

very few attempts has been made regarding these alternative energy sources. 

According to WWDSE (2003) from the total energy consumption in 2002 in Dire Dawa, 

it is estimated to be about 2924 tera jou les (TJ) of which 58 percent comes from biomass 

fuels (50 percent woody biomass, 4 percent charcoal and 4 percent agricultural residue), 

37 percent from petroleum fuels, and 5 percent from electricity. WWDSE reported that 

energy consumption by sector is as follows: households (72 percent), commercial 

services (6 percent), industry (8 percent), and transport (14 percent). 

3.5.3.6 Soil 

The major soil types of Dire Dawa Administrative Counci l exhibit a general relationship 

with altitude and slopes. Shallow and infert il e soi ls are the characteristics of the 

mountains and hills, whereas the deep and fertile so ils are the major properties of valley 

bottoms, river terraces and flat plains. Generall y, the soi ls of the va lley are developed on 

recent alluvial colluvial sediments derived from the adjacent mountain ranges. Fluvisols 

and Verti sols are genera ll y dominating the region and particularly lowland flat plains, 

valley bottoms and river terraces. Texturally these soils are sandy loam and sandy clay 

respectively. Shallow Leptiso ls are the dominant type of so il s found in the mountain and 

hill s of the region (WWDSE, 2004). 
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3.6 Land Degradation 

Land degradation is a serious concern in the Dire Dawa Administration. The problem has 

its root causes to man made and natural factors: 

• The so il loss rate of 0.4 - 21.8tons/halyear is by far higher than the annual so il 

formation rate of 0.4 - 0.5 ton/halyr resulting in continuous so il eros ion and thus 

about 75% of the region is severely degraded by so il erosion. 

• Deforestation due to unbalanced fuel wood demand and suppl y is about 150,000 

and 34,550 tons/year respectively. 

• Overgrazing (carrying capac ity of the grazlI1g land IS limited to 75% of the 

li vestock population) 

• Lack of appropriate land use policies and regulations 

• Poor afforestation i.e. less than 1% 

• Low stocking, which is equal to 0.1 9 - 4.49 tons/halyear and low incremental 

yield, which is equal to 0.0135 - 0.27 tonslhalyear 

• Decrease in stream and spring discharges, which are manifested by driving up of 

streams in peri urb$ areas (lDP, 2006). 

3.7 Flood and Related Facts 

Dechatu is the major devastating river as it passes through the middle of the city. Dechatu 

Ri ver is named after the three rivers joins together at the gauging station. The three major 

rivers which come together are Laga Chrichi , Laga Anani , and Laga Gogoiyti and they 

originate from the high lands of Kersa, Lange, Dengego and Alemaya catchments 

respect ively (Ephrem, 2006). The flood damage sites by lege Chiri River outside Dire 

Dawa town are shown in Fig 5 scouring of the left embankment of the main road near by 

Haria Belina village and fl ood damage in Dire Dawa in Augustt 2006 due to the over 

flow of Dachatu River is shown in fi gure 6. 
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Fig 5: Complete damage of the main highway at Hego Village on the main Dengego­

Dire Dawa road by Chirichi River 

Source: DDAC, 2007 

Fig 6: Flood in the City o f Dire Dawa August 2006. 

Source: DDAC, 2007 
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Chapter Four 

Data Presentation, Discussion and Findings 

4.1 Demographic Characteristics of Sample Households. 

This section gives analysis and di scussion of the major findings on the demographic and 

socio economic characteristics of the respondents in four selected kebeles of Dire Dawa 

Administrative Council. From the sampled households, different data were generated 

such as sex, age, religion, mari tal status, educational status, family size, etc. The 

demographic and 
. . 

soclo-economlc characteristics of the sample households are 

summarized as follows: 

4.1. I. Sex 

Sex is one of the important variables in the demographic and socio-economic studies 

because many social and economic conditions are a function of sex. Sex distribution of 

household heads as illustrated in Table 3 is largely dominated by males, which accounts 

for 59.8 percent of the sampled households. Female headed household accounts for 40.2 

percent only. 

Table 3: Distribution of respondents by sex (N=107) 

Sex Number Percent 

Male 64 59.8 

Female 43 40.2 

Total 107 100.0 

Source: Household survey 

4.1.2. Age 

The age composition of the respondents indicate that out of the 107 cases, the 

overwhelming majority 90.7% are below the age of 50, and those below 41 accounts 

63.6% of the total respondents. The minimum age of household heads was 20 and the 
-

maximum 70. The number of permanent househo ld members in the respondents' 

household ranged from 1 to 10 with average household size 4 persons. 
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T bl 4 O· t ·b f a e : IS n u IOn 0 f respon d b ents Jy age = (N 107) 

Age category Frequency Percent 

20-25 14 13. 1 

26-30 17 15.9 

3 1-35 18 16.8 

36-40 19 17.8 

41-45 16 15 .0 

46-50 13 /12.1 

5 1-55 5 4.7 

56-60 3 2. 8 

61-65 1 0.9 

Above 66 1 0.9 

Total 107 100.0 
Source: Household survey 

4.1.3 Marital Status of the Household Head 

At the time of the survey, 80.4% of the respondents were married while 5.6% and 12 .1 % 

were di vorced and remained single respectively. 

Table 5: Marital status of household head (N=I07) 

Marital Status Frequency Percent 

Single 13 12.1 

Married 86 80.4 

Widowed 2 1.9 

Divorced 6 5.6 

Total 107 100.0 

Source: Household Survey 

4.1.4 Educational Status of the Household Head by Sex 

Looking at the educational status of sample households as one component, the findings of 

the survey reveal s that the majority (94.4%) of respondents are literate (See table 6) . The 

remaining 5.6% of the household heads are illiterate . The level of illi teracy among the 

63 



fe male household heads IS found to be 11.7% while it was 1. 5% for male household 

heads . 

Table 6: Educational status of household heads by sex (N=107) 

Educational Respondents 

Status Male Female Total 

Number Percent Number Percent 

Illiterate I 1.5 5 11.7 6 

Read and write 1 1.5 3 6.9 4 

Grade 1-4 12 18.7 8 18.6 20 

Grade 5-8 5 7.8 7 16.3 12 

Grade 9- 10 9 14.3 3 6.9 12 

Grade 11-12 18 28. 1 6 13 .9 24 

Above grade 12 18 28. 1 1 I 25.7 29 

Total 64 100 43 100 107 

Source: Household Survey 

4.2 Local Communities Understanding of C limate Change 

4.2.1 Perception of respondents on weather (temperature and precipitation) 

change 

Cli mate and weather arc two different concepts. Climate change refers to changes in the 

average weather, such as changes in average temperatures, precipitation, wind conditions, 

humidity, and all other aspects of the Earth's climate over a long period ranging from 

decades to millions of years. It is expressed in the form of long term variation in rainfa ll , 

temperature, precipitation leve ls, wind ve locity and directions, etc. Weather is the 

spec ific temperature at a specific place and time or day (NAPA, 2007) . Eth iopia 

experi ences mild temperatures fo r its tropica l latitude because of topography. Mean 

annual temperature distribution over the country varies from about lOoC over the high 

lands of Northwest, Central and Southeast to about 35°C over North-eastern lowlands. 

Mean annual rainfall di stri bution over the country is characterized by large spatial 

variations, which range from about 2000 mm over some pocket areas in the Southwest to 

less than 250 mm over the Afar and Ogaden low lands (NMSA, 1996, NMSA 200 1). 
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In view of thi s therefore, the nature of weather in the study area in terms of temperature 

and prec ipitation change and then climate change is di scussed. Alongside with thi s, by 

drawing together the findings from the household survey, the FOD and interviews with 

key informants the perceptions of the respondents on weather and climate change of Dire 

Dawa is di scussed below. 

The first question presented to the respondents was whether they be li eve that the 

temperature of Dire Dawa is changing or not for the past ten years (question number 13). 

57 percent of the respondents be lieved that the temperature is changing while 38.3 

percent of them respond otherwise and 4.7 percent do not know whether the temperature 

is changing or not as shown in tab le 7. 

Table 7: Respondents feeling on temperature change (N=107) 

Do you feel that the temperature of Dire Dawa 

has increased for the past ten years? Number Percent 

Yes 6 1 57.0 

No 41 38.3 

I don't know 5 4.7 

Total 107 100.0 

Source: Household Survey 

The key informants al so pointed out that the pattern of temperature of Dire Dawa was 

changed . For example, one informant explained: 

" I li ved here in Dire Dawa for about 6 1 years. I can tell you that the 
temperature of Dire Dawa before twenty years is totall y diffe rent from that 
of today. For instance, thi s year we expected the month of October to be 
co lder but it became hot. When we expect the month to be hot it becomes 
co lder and when we expect the month to be hot it will be colder. " [Retired 
male} 

As a result of change in temperature the respondents were also asked in (question no 14) 

the change that has occurred. They responded that the increasing trend o f temperature 
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exacerbated drying up of streams, rivers and traditional well s in the area. For example, 

one informant explained: 

"Dire Dawa is not blessed by large rivers, which flow through out the year 
as that of the other regions of the country. In the past the region had 
springs with different water discharging capacity and perennial and 
intermittent streams. The most important intermittent and perennial 
streams that drain the Dire Dawa region are Dechatu, Butiji , Lega Hare, 
Dube, Goro and Elbah. In the past we used to swim, wash cloth with it and 
fetch water from Butuj i River. 'Ashewa masi masi inaregina wuha inteta 
neber' meaning we di g the sand and drink water simply." [Government 
Employee} 

Another informant also added: 

"When temperature increases it might lead to reductions in crop yield." 

In consistent with this finding, the National Metrologica l Agency of Ethiopia, 

demonstrated that in all the parameters of temperature i.e ., annual mean temperature, 

maximum and minimum temperature, and daily temperature is above normal and 

observed to show a tendency to increase over ti me (NMA, 2007) . 

./ 
Respondent were also asked their fccling of prec ipitat ion change of Dire Dawa for the 

past ten years. Accord ingly, the majority of the respondents (73.8%) felt that the 

precipitation has changed over the last ten years, where as ( 17.8%) feIt that the 

precipitation was not changed. (8.4%) do not know whether it is changing or not. 

Table 8: Respondents feeling on precipitation change (N=107) 

Do you fec i that the precipitation of Dire 

Dawa has changed for the past ten years? Number Percent 

It is changed 79 73.8 

It is not changed 19 17.8 
, 

I don't know 9 8.4 

Total 107 100.0 

Source: Household Survey 
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FGD participants disclosed that the timing of rainfall has changed, the rainfall vari ab ility 

could not be predicted and there has been a change in the amount and frequency of 

rainfal l. 

Accord ing to one participant o f the FGD; 

"Rainfall in the recent past, with the exception of 2006, has been declining 
in both duration and intensity." [Retired male] 

The finding is consistent with (Funk et aI. , 2005) which has noted that there is a declining 

trend of rainfall in the southeast and northeast Ethiopia, locations where water insecurity 

ex ists even though Dire Dawa is found at the eastern part of the country. 

Monthly rainfall data obtained from NMA (annex 4), which spans from 1998 to 2007 for 

Dire Dawa station has confirmed the perception of the respondents. When responding to 

the open ended question number 17 (What change has occurred as a result of change in 

precipitation?) They mentioned drought, crop fai lure, decreased recharge of ground 

water, etc has occurred due to lack of rainfall. The majority of the respondents were in a 

position to mention the occurrences of flooding during heavy rain. According to one 

informant: 

"Flooding has been occurring and it is a common phenomenon in the area 
when ever there is a heavy rainfall. For instance, in Dire Dawa city, 
!looding had occurred in 1944, 1981, 1985, 2005 and 2006. "[Government 
employee] 

In general the data indicates that signifi cant numbers of respondents believed that 

temperature had increased. The majority of respondents bel ieved rainfall levels had 

decreased. Most participants of FGD and key informants felt that the timing of rainfall 

had undergone changes and the region is getting drier and drier. This findings is 

consistent with studies of UNFCC, 200 I which shows that there has been a general trend 

of atmospheric warming in the region where average annual minimum and max imum 

temperatures have been increasing at 0.25 0C and O. l oC per decade, respectively 

(UNFCCC, 200 1). In connection with thi s, Muna, (2006) also reported an increasing 

trend o f 0.30C per decade for the mean minimum and maximum temperature in the 
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Ethiopian highlands, and thi s continuing Increase of temperature has implications 

especially in the low-lying areas of the country like Dire Dawa. 

The other question presented to the respondents is whether they fee l that the pattern o f 

weather is changing in Dire Dawa (Questi on number 18). Accordingly, 84.1 percent of 

the respondents felt that the weather is changing, 10.3 percent felt that it is not changing 

and 5.6 percent do not know it. 

Table 9: Respondent feeling on weather change (N=107) 

Do you feel that the pattern of weather is changing in 

Dire Dawa for the past ten years? Number Percent 

Yes 90 84.1 

No II 10.3 

Don't know 6 5.6 

Total 107 lOO.O 

Source: Household Survey 

Awareness about cause of weather change is the other area of investi gation. 53.3 percent 

of the respondents think that weather is changi ng so lely due to anthropogenic (human 

acti vity) causes. 14.4 percent believe that the cause of weather change is linked with 

some kind of a supernatural phenomena or the wrath of God. Still 23.3 percent o f 

respondents believe that the change in climate is just one event in the natural processes. 

Table 10: Cause of weather change in Dire Dawa (N=90) 

What do you think is the cause for weather 

change? Frequency Percent 

Human action 48 53 .3 

Natural processes 2 1 23.3 

Wrath of God, curse etc . 13 14.4 

I do not know 18 20.0 

Total 90 lOO.O 

Source: Household Survey 
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Some people consider adverse weather conditions as punishments for human wrong 

doings. They identified various spiritual and soc ial causes of weather change. Spiritual 

explanations of weather change are incompatible with scientific explanation. In linking 

weather change with some kind of supernatural phenomena one informant explained: 

" ... [ think the cause for weather change is due to our sinfu l nature. God 
said if you keep my promise [ will open to you the good treasury of the 
heavens, to give the rain for your land in its season and to bless all the 
works of yo ur hands, I bless your children, your wealth , you will never get 
hungry. God is closing the sky because of our sin. The sun has changed to 
fire and is firing us. I-lad we obeyed God we could have got proper rai n 
from God. Can anyone say I can bring or abandon the rain from its 
authority?" [Refired male} 

4.2.2 Awareness and Knowledge of Climate Change 

One of the current issues with climate change is that we hear about the term and concepts 

in viltuall y every media outlet, be it on TV, radio, or newspaper. Awareness about 

climate change, its causes, impacts and the necessary response mechanism to cope wi th 

climate calamities is important for any population in a given community. Level of 

awareness determines the scope of implementation that needs to be taken to tackle the 

problem. Lower perception will make local intervention mechanisms to be very slow and 

untargeted. 

One of the investigation areas of this research is whether respondents' have heard abo ut 

climate change or not. In Dire Dawa, out of the total 107 sample (57.9 %) of respondents 

have heard of climate change and (42. 1 %) of the total sample said they had not heard of 

climate change (see table 11 ). In Dire Dawa, it appears that although majorities of the 

local community have heard of climate change, some, remain unaware of this issue, and, 

thus, the finding shows that, the local community awareness (and understanding) of 

climate change does not seem to have advanced in recent years and hence, there is little 

or no awareness of the issue of climate change among some members of respondents. 

69 



TablcJ 1: Respondents awareness of climate change (N=107) 

I-lave heard about climate change? Number Percent 

Yes 62 57.9 

No 45 42.1 

Total 107 100.0 

Source: Household Sun'ey 

The result from the qualitative inquiry also indicated that participants of FGD and 

informants have heard about climate change. Two key informants explained as follows: 

" " .There' s a lot of talk going on, today on the rad io, television about 
climate change, different meetings are being held at international and 
national level, but I do not know the detail. "[Governmenl employee] 

" ". Last night I heard when the prime Minster of Ethiopia is addressing 
the issue of climate change to the parliament and a means to tackling the 
impacts of climate change through increasll1g deve lopment 
interventions. "[House wife} 

At the same time, others felt under-informed about the issue. For example one women 

interviewee explained that: " .. . I don 'I know about Ihese Ihings and I do not have heard 

aliI. "[House wife} 

When respondent awareness of climate change is investigated in relation to sex, the 

proportion of women who have heard of climate change in the study area is 46.5 percent 

and 53.5 percent of women do not have heard of climate change. 65.5 percent of men 

respondent have heard of climate change as shown in table 12 below. 

Tablel2: Respondents' awareness of climate change by sex (N=107) 

Have you heard of climate change? Sex of household head 

Male Percent Female Percent 

Yes 42 65 .6 20 46.5 
-:-:--. 

No 22 34.4 23 53.5 

Total 64 100 43 100 

Source: Household Survey 
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When respondents' awareness of climate change is investigated in relation to their 

educational status, as the level of their educational leve l increases, their awareness of 

climate change al so increases as shown from table 13 below, 

Table 13: Educational status attained by household head and awareness of climate 
change 

Educational Status Have you heard of "climate change"? 

Yes Percent No Percent 

Illiterate 2 3,2% 4 8,8% 

Read and wri te 2 3.2% 2 4.4% 

Grade 1- 4 8 9,7% 6 15,6% 

Grade 5 - 8 8 12, 9% 4 12,9% 

Grade 9 -10 12 19.4% 6 13,3% 

Grade II - 12 13 2 1.0% 11 26, 7% 

Above Grade 12 17 27.4% 12 26,7% 

Total 62 100% 45 100% 

Source: Household survey 

When we see the relati ve imporlance of and the seriousness of climate change in terms of 

sex of the survey respondents, 98.4 percent of men and 97,7 percent of women tend to 

see the importance of climate change personally, Th~rvey sought that, there is no ,-
significant difference between men and women in relation to the re lative importance 

about climate change (See table 14), Even though, there is no significant difference 

between men and women in relation to the relati ve importance about climate change, 

women tend to be more worried about climate change issues and these findings is 

consistent with the findings of Barnett (OEFRA,2002 & Bibbings, 2004a)), 

The respondents, were also asked , "Do you consider climate change as a very serious 

problem?" It was found that, (76 ,6%) of men and (83.3%) of women consider climate 

change as a ve ry serious problem, Another key measure of percei ved risk is the degree of 

personal worry respondents have regard ing climate change, The respondents were then 
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asked "How much do they personally worry about climate change?" and found levels of 

worry generally higher than perceived seriousness and greatly varying across sex The 

greatest levels of worry were found among women with 93 percent and men 90.6 percent 

(See table 14). The justification fo r thi s is women have less access to information and 

resources even tough it requires further research on thi s issue. 

Table 14: Personal importance, seriousness and personal worry of climate change 

by sex (N=107) 

Climate change perceived as Response Sex of household head 

important and serious problem Male Percent Fem Percent 

ale 

How important is the issue of Very 63 98.4 42 97.7 

c limate change to yo u important 

personall y? I do not know I 1.6 I 1.3 

Total 64 100 43 100 

Do you consider climate change Yes 49 76.6 35 83.3 

as a very serious problem? No 13 20.3 4 10 

I do not know 2 3.1 4 6.3 

Total 64 100 42 100 

How much do yo u personally A great deal 58 90.6 40 93 

worry about climate change? Not at all 6 9.4 3 7 

Total 64 100 43 100 

Source: Household survey 

When we see the seriousness of c limate change issue with respect to the age of the 

respondents the survey studies indicate that younger people are less worri ed than older 

age groups about climate change as shown in table 15. These apparent incongruities 

suggest a need for more qualitati ve approaches to explore seriousness for climate change 

amongst different age groups. 
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Table 15: Respondents' age and the seriousness of climate change issue. 

Do you consider climate change as a very serious problem? 

Age [ do not Total 
category Yes Percent No Percent know Percent 

20-25 I I 78.6% 3 2 1.4% 0 .0% 100% 

26-30 II 73.3% I 6.7% 3 20.0% 100% 

3 1-35 13 72.2% 5 27.8% 0 .0% 100% 

36-40 17 89.5% 2 10.5% 0 .0% 100% 

41-45 12 80.0% 3 20.0% 0 .0% 100% 

46-50 I I 84.6% 2 15.4% 0 .0% 100% 

51-55 5 100.% 0 .0% 0 .0% 100% 

56-60 2 66.7% I 33.3% 0 .0% 100% 

6 1-65 I 100.% 0 .0% 0 .0% 100% 

Above 66 I 100.% 0 0% 0 .0% 100% 

Total 84 80.8% 17 16.3'% 3 2.9% 100 % 
Source: Household survey 

The survey sought, in particular, to examine the influence of flooding experience on the 

awareness and understanding o f climate change and how much important is the issue of 

climate change of the study area. Half of survey respondents (50.4%) had experienced 

flood damage, and (49.5%) are without the experience of flooding. The survey fo und that 

55.6 percent of fl ood victi ms have heard of climate change while 44.4 percents of the 

fl ood victims do not have information about climate change. Where as, 60.4 percent of 

the non-victims of fl ooding have heard of climate change and 39.6 percent do not have 

heard about climate change. In thi s regard, results from the household survey indicated 

that there is no signifi cant difference between those with experience of flooding and the 

non-flooding in terms of the awareness and understanding of the climate change issue. 

Also, with the re lative personal importance of the issue of climate change the flood 

victims generall y do not differ from the non- victims as shown in fable f 6 below. 
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Tablel6: Respondents awareness of climate change and personal importance of the 

issue of climate change by experience of flooding, (N=107) 

Experience of flooding 

Response Flood victims Non flood victims 

Number Percent Number Percent 

Have you heard of Yes 30 55 .6 32 60.4 

climate change? No 24 44.4 2 1 39.6 

Tota l 54 100 53 100 

How important IS the Very Important 53 98 52 98 

Issue of climate change I do not know I 2 I 2 

to you personally? Total 54 100 53 100 

Source: Household Survey 

4.2.3 Perception on Causes of Climate Change 

What is causi ng the world to heat up? Human activi ties, primarily invo lving energy use 

and foss il -fu el consumption (o il , coal , and natural gas), transpOltation, agriculture, and 

deforestation, are producing greenhouse gases (GHGs) in greater abundance. There is 

acceptance by most people that climate change is a human-caused problem and a general 

awareness of the main causes (Hargreaves et a!. , 2003). When prompted, most people can 

' correctl y' identify destruction of forests, carbon diox ide emissions, emi ss ions from 

transport, and emissions from power stations as contributors to climate change (DEFRA, 

2002; Hinds et a!. , 2002;). 

The knowledge and awareness of respondents towards climate change can be assessed 

through assessing their understanding of the cause of climate change. Accordingly , 

respondents we re then asked to identify the main cause of the climate change from a li st 

of options. Onl y, 8.4 percent of the respondents could correctl y identify "the use of fossil 

fuel s, such as oil , gas and coal" as the main cause of climate change (See fable 17). 

Further, the single most identified "cause" was deforestation which is identified by 75.7 

percen t of the respondents to be the main cause of climate change. The second most 

identifi ed cause of climate change was "air pollution from fac tories and cars." In general, 
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then, a large part of the respondents has not full y understood that global climate change is 

being caused primaril y by the release of an invisible gas, carbon dioxide into the 

atmosphere through the burning of coa l, oil and gas. Because they freq uentl y lack 

accurate informat ion about the causes of global climate change, often people offer only 

vague solutions to thi s problem or endorse so lutions that are ineffective. 

Table1 7: Respondents perceptions on the cause of climate change (N= \ 07) 

C ause of climate change Frequency Percent 

The use of fossil fue ls 9 8.4 

Deplet ion of ozone layer 4 3.7 

Air pollution from facto ries 13 12.5 

Loss 0 I' forests 81 75.7 

Total 107 100 

Source: Household S urvey 

Identified causes for climate change at local level as perceived by the FGD participants in 

the study area include: 

• Deforestation as a result of land use change, 

• Increase in population, 

• Punishment from God, 

• Lack of awareness, and people are not aware of their environment, 

• Shortage of land, 

• Lack o f alternati ves to the poor and 

• Poverty 

Respondents were also asked whether they believed that the earth is getting warmer 

mostl y because of human acti vity. They repol1ed that about 81 .3% of them were totall y 

convinced that human activ ities "contribute" to recent changes in climate. By contrast, 

the survey fo und that 18.7% said no. They stated that these changes we re "mostl y due" to 

other processes such as interna l variability within the climate system as we ll as external 

factors. Some attri buted the cause of c limate change for God's!Allah's wrath agai nst our 
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sin as shown in (table 18) below. Thus respondents appear broadly willing to accept the 

idea that human acti vities contribute to climate change, but many are not yet convinced 

that human acti vities are the primary cause. 

TablelS: Respondents perceptions of human beings as the cause of climate change 

Do you feel that human activities are the 
main cause to climate change? 
Yes 

No 

Total 

Source: Household Survey 

Number 
87 

20 

107 

4.2.4 Understanding about the Impacts of Climate Change 

Percent 
81.3 

18 .7 

100.0 

Climate change wi ll have wide-ranging effects on the environment, and on SOCIO­

economic and related sectors, including water resources, agri culture and food security, 

human health, terrestrial ecosystems and biodiversity. Changes in rain fa ll pattern are 

like ly to lead to severe water shortages and/or flood ing. Rising temperatures will cause 

shift s in crop growing seasons which affects food security and changes in the di stribution 

of disease vectors putting more people at risk from di seases such as malaria and dengue 

fever. Temperature increases will potentiall y severely increase rates of ex tinction for 

many habitats and spec ies . The understanding of the impacts of climate change is one of 

the areas of investigation of the thes is . As shown in (Table 19), the most commonly­

mentioned impact of climate change is fl ooding (67.3%). Increase in temperature 

(53.3%) was the nex t most popular response. Reduced rainfall (45.8%), loss of water 

(36.4%), loss of biod iversity (30.8%), increased disease (25.2%), was also mentioned 

respecti ve ly. 
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Table 19: Respondents understanding of the impacts of Climate Change (N=107) 

(Multiple responses). 

Impacts of climate change Frequency Pcrccnt 

Flooding 72 67.3 

Increased temperature 57 53.3 

Reduced rainfall 49 45.8 

Loss of water 39 36.4 

Loss of biodiversity 33 30.8 

Increased disease 27 25.2 

Source: Household Survey 

Note: Percentages (alaI more Ihan 100 percent because more than one response from each 

person is included. 

Identified impacts of climate change at local level as perceived by the FGD pm1icipants 

and key informants in the study area include: 

• The drying up of streams, rivers and even traditional wells, 

• The change in local weather condition. i. e. , the ri se in temperature coupled with a 

decrease in rainfall , 

• Loss of main crop of the area espec ially in rural kebeles, 

• Decreased water table (the depth was only 5to 7 meters before but now goes 
down to 15-1 8 meters, and 

• Flooding 

When asked if they have personall y observed evidence of climate change, 88.8 percent of 

the respondents believe they have persona ll y seen ev idence of cl imate change while 8.4 

percent be lieve otherwise (see lable20). The FGD participants have reported that 

flooding is a common phenomena observed in the study area. Moreover, the frequency 

and extent of damage has increased in recent years due to deterioration of the 

environment. 
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Table 20: Respondents evidence of climate change (N=107) 

Have personally observed ev idence of climate change? Number Percent 

Yes 95 88.8 

No 9 8.4 

Do not know 3 2.8 

Total 107 100 

Source: Household Survey 

4.3. Local Community Understanding of Flood Risk 

Natural hazards such as floods and droughts often expose communities to vulnerabilities 

that can be investigated from two dimensions. (1) External dimensions or vulnerability 

context which can be expressed as the exposure to circumstances beyond people' s 

contro l, incl udi ng shocks. (2) Internal dimensions which refers to mainly to socio­

economic systems, access and use of resources to the extent to which peoples' li ve lihood 

is affected by the exposure to external factors (lFRCS,2007; Blaikie et aI. , 1994). 

In view of this therefore, the nature of flooding in the study area in terms of its cause, 

severity, frequency and the link it has with climate change is discussed. Alongside with 

thi s, by drawing together the findings from the household survey, the FGD and 

interviews with key informants on the effect and perception of flooding are discussed. 

4.3.1 Thc Nature of Flooding in Dire Dawa 

Dire Dawa lying at the foot of a mountain range is subjected to annual flooding by runoff 

from the mountain during torrential rains. From the records the last four major flood 

event occurred during in April 198 1, 1994 and last year in May, 2005 and August, 2006. 

The last year tlood which occurred in May 2005 has caused loss of 35 human li ves as 

we ll as an estimated amount of 10 mill ion birr damages to property. According to 

Ephrem, (2006) the flood hi story is changed and the most devastating flood in the hi story 

of Dire Dawa occurred on the fifth day of August, 2006. This fl ood is the worst of its 
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kind which resulted for the loss of more than 240 human lives. Property damages is also 

more than ever before. 

The respondents were then asked the environmental problems that they have observed 

due to the changing climate. Flooding incidences were pointed out as one of the 

indicators of the local impacts of climate change. 81.3 percent of the respondents have 

witnessed the occurrence of flooding in the last one or two years while 43.9 percent of 

them tell that they saw deforestation as one of the major environmental problems in their 

area as shown in (table 21) below. 

Table 21: Environmental problems that have observed by respondents (N=107) 

(Multiple response) 

Frequency Percent 

Soil erosion 36 33.6 

Deforestation 47 43.9 

Land degradation 36 33.6 

Water pollution 28 26.2 

Flooding 87 81.3 

Sonrce: Household Survcy 

4.3.2 The Magnitude and Frequency of Flooding in Dire Dawa 

The existing literature on flood di sasters indicates that magnitude of the flooding along 

with its frequency is an important factor that determines the rate at which flood risk turn 

in to a disaster (UN, 1977). In view of this therefore, the study attempted to look into the 

magnitude and frequency of flooding in the study area. 

In this regard, results from the household survey indicated that 22.4 percent of the 

respondents were of the opinion that the respecti ve events or calamities occur on an 

aIillual basis. 11.2 percent and 19.6 percent, are however, attesting to the fact that the 

incidences of dangers related to climate change are evidenced to occur once in 2 and 5 

years time respectively. 21.2 percent of the respondents have given other time peri ods for 
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the freq uency of the occurrence of the event/so Among the total respondents, 38.3 percent 

stated that the occurrences were not predictable as shown in (table 22) below. 

Table 22: Frequency of occurrence of flooding (N=107) 

How frequently have flooding occurred in your locality? Frequency Percent 

Every year 24 22.4 

Every 2 years 12 11.2 

Every 5 years 21 19.6 

Every 10 years 6 5.6 

Every 12 years I .9 

I do not know 2 1.9 

Unpredictable 41 38.3 

Total 107 100.0 

Source: Household Survey 

The result from the qualitative inquiry also indicated increasing trends in the magnitude, 

frequency of flooding in Dire Dawa. Most informants indicated that the magnitude of 

flooding increased sll1ce 1994 with increasing adverse effects on people's li ves and 

livelihoods. 

During the di scussion, it was indicated that flooding happen all the time in the study area, 

however, some severe floods have occurred in the past that are associated with heavy 

rainfall in the high lands. For instance, the flood s of 2006 were mentioned by the FGD 

participants as the most severe floods that hit the area. 

A change in the severity of floods was also noted by FGD participants. They felt that 

flooding is more severe and frequent than in the past. Most of them came to understand 

that the population pressure, deforestation and the associated farm land expansion have 

contributed to increasing flood risk. 

80 



The other question raised to respondents was whether they personally experienced any 

form of damage to their home, garden or the community in the last five years and how 

they are affected by the fl ooding. Accord ingly, 50.5 percent of the respondents which are 

the victims of fl ooding had experienced flood damage whereas almost half of the 

respondents the non-victims of flooding (49.5%) had not. 

Table 23: Respondents experience of flooding (N= l 07) 

Have you m the last 5 Respondents Total 

years, experienced any Flood victims Non flood victims 

form of flood damage? Frequency Percent Frequency Percent 

Yes 54 50.5 0 0 54 

No 0 0 53 49.5 53 

Source: Household Survey 

4.3.3 The Effect of F lood Damage in Dire Dawa 

Flooding has been affecting Dire Dawa for years. The devastating flood in August 6, 

2006 caused dea,th of 256 people, displaced 9,956 and 244 people missing. The flood has 

made 2,685 households homeless. Out of the di splaced people, 5,524 were forced to live 

in temporary shelter while 4,432 are li ving with their relatives and friend s. The fl ood has 

inflicted huge damages on urban infrastructures. Roads, bridges and houses we re 

destroyed. Electri c poles, water pipes and sani tation fac ilities were also damaged. 

Investors, traders, small and peaty traders have lost 30,054,275 Birr estimated propel1y. 

In addition, other than the houses totally destroyed, the flood entered in to 1000s of Dire 

Dawa houses and damaged household items, even though they are not di sp laced (DAAC, 

2006). 

Respondents were asked the effects that the flood ing inflicted on them and accordingly, 

8 1.5 percent of the flood victims have lost their household property and savings and 

damage to house occurred to 74. 1 percent of the respondents. Also 70.4 percent of the 

respondents were dislocated and forced to live in temporary shelters. The flood caused 

death to 48.1 percent of respondents household members or re latives and loss of services 
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such as roads, schools etc. The incidence of diseases and exposure was rated by 35.2 

percent of the respondents during the flood damage. Results from the household survey 

and the various qualitative interviews and FGD indicate that flooding in the stud y kebeles 

cause frequent economic and social losses to the households. 

Table 24: The effects that the flooding inflicted on flood victims (N=S4) (Multiple 

responses) 

What are the effects of the flooding? Frequency Percent 

Suffered death of household member 26 48.1 

Damage to house 40 74.1 

Lost household property and savings 44 81.5 

Exposed to diseases like A WD, malaria 19 35 .2 

Dislocated and forced to live in temporary she lter 38 70.4 

Loss of services such as roads, schools, water etc 23 42.6 

Source: Household Survey 

Note: Percentages total more than 100 percent because more than one response from each person is 
included 

4.3.4 Cause of Flooding in Dire Dawa 

According to the study made by Bezuayehu, (2006), flooding is caused by two major 

factors, viz, physical and socio-economic. Dire Dawa area is observed to be 

topographically steep with degraded vegetation and ex tensive cultivation that often 

generate flash flood. Besides, drainage from newly constructed roads has contributed for 

the flooding. Socio-economic facto rs include cultivation on steep slopes, deforestation, 

overgrazing, quarrying, and stones and sand collection. With regard to the cause of the 

2006 flood disaster in Dire Dawa, 58.9 percent of the survey respondents believed that 

the inappropriate construction of flood canals was the main cause of flooding in Dire 

Dawa in 2006. 42.9 percent of the respondents argue that massive agricultural land 

degradation in East I-iararge was the cause for flooding in Dire Dawa. Cl imate change 

was only rated by 31.8 percent of the respondents to be the cause of flooding in Dire 

Dawa. 25.2 percent of the respondents associate the 2006 flooding in Dire Dawa with 

God' s or Allah' s wrath against their sin. 
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Table 25: Cause ofthe 2006 flooding (N=107) (Multiple responses) 

What was the cause of flooding? Frequency Percent 

Massive agricu ltural land degradation in east Hararge. 46 42.9 

Extensive cultivation on steep slopes 22 20.6 

Inappropriate settlement and construction 45 42.1 

God's/Allah's wrath against our sin 27 25 .2 

Unsustainable utilization of Dechatu River. 12 11.2 

Inappropriate construction of flood canal 63 58.9 

Due to climate change 34 3 1.8 

Source: Household Survey 

Note: Percentages Iota! more (han 100 percent because more than one response from each person is 
included 

Factors that contribute to and aggravate the flooding in the area were also revealed by the 

FGD and key informant interviews. 

Deforestation: This made the highland barren by exposmg the top soil to 

heavy erosion and increasing the run of rain water from the highland area to 

the low areas. Periodic change in the amount and intensity of rainfall aided by 

the lack of vegetation cover in the highlands also help in aggravating the run­

off and the flooding in the area. 

Inappropriate cultivation practice in the highlands was mentioned as factor 

that causes and accentuates the rate of run- off in the study area. Some local 

farming practices such as tilling hilly lands have increased the problem of run­

off and there by contributed to increase flooding in Dire Dawa. 

In general, Dire Dawa's geographic location, and topography aggravated by the effects of 

human intervention such as deforestation , inappropriate cultivation practices, 

inappropriate settlement and construction were found to cause or exacerbate flooding in 

Dire Dawa. 
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4.3.5 Coping Stra tegy to Flooding in Dire Dawa by Government 

Household and the local government employ different ways of coping with the impact of 

natural hazards such as flood s (Ephrem, 2006). Accord ing to the FGD participants, the 

Dire Dawa Administrati ve Council in alliance with different government and non 

government institutions is undertaking some urban flood protection works. This includes 

construction of gravity retaining walls along some of the eroded banks of Dechatu and 

Goro Ri vers to stabilize the s lopes and protect property on top of the banks from being 

washed out into the river. The emergency response unit did river channeling; sandbag 

protection work and sand bund to protect the left side dwellers from further flood 

damage. Permanent gravity retaining wall was constructed starting from the point where 

the maximum flood level touches the left abutment. 

4.3.6 Household Coping Strategy to Flooding in Dire Dawa 

Households in the study area were not new to flooding. They have experienced flood 

di sasters and developed various ways of protecting their li fe and livelihood in ways that 

reflect their capacity to cope with the problem by using their own resources and skills. 

Some of these strategies are discussed as follows: 

• Local dyke construction. This was found to be one of the technical cop1l1g 

strategies employed by households in the study kebeles. Similarly, it was found 

out that households in the study areas construct houses with rai sed plinths to 

prevent flood waters from entering into their houses. 

• At the time of disasters and soon after, people largely count on their kinship 

networks, mutual aids and , self help groups and indigenous organizations to 

secure help and support. In the case of the 2006 flooding of Dire Dawa, it has 

affected the majority of the people in neighboring kebeles so much so that it was 

impossible to get help from kinship networks. Thus, as one key informant 

explained, they were forced to 'rely on relief to sustain their life .' 

• Apart from these coping strategies di scussed above, it was also found that 

households in the study area use 're locating dwellings to higher grounds' during 

the flooding as a means of coping with the flood. 
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4.3.7 Climate Change and Dire Dawa Flooding Scenario 

The increasing frequency and severity of the recent floods has been attributed to several 

interrelated causal factors. However, despite the problem of attributing the incidence of 

flooding to one factor with a level of certainty, the issue of climate change has, over the 

year, stood out as a major causal factor for the increasing floods. For instance the !PCC, 

asserted that floods will increase in their frequency and severity pertaining mostly to the 

effects of climate change - a fact that can no longer continue to be a debated issue as its 

presence is strongly felt (lPCC, 200 I). Accord ing to Jonatan, (2008: 114) the recurrent 

floods in Ethiopia are definite sign that climate change is indeed impacting on Ethiopia. 

In thi s study 12, I percent of the respondents felt that the incidence of flooding is due to 

climate change, On the other hand, 57 percent do not at all see the connection between 

climate change and flooding, 30,8 percent stated that they do not know whether the two 

have any cause and effect relationships as shown in (table 26) below, 

Table 26: The connection between flooding and climate change (N=I 07) 

Was the flooding due to climate change? Number Percent 

Yes 13 12, I 

No 61 57,0 

Don't know 33 30,8 

Total 107 100.0 
Source: Household Survey 

4.4 Concern and Personal Importance of the Climate Change Issue in relation to 

other environmental problems. 

Studies demonstrate that concern for climate change has, over the past two decades, 

become widespread (Thompson & Rayner, 1998), Respondents were asked how 

important is the issue of climate change to them personally? Accordingly, (98, I %) 

respondents feel climate change is very important to them personally 
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Table 27: Personal importance of the climate change issue (N=I 07) 

How important is the issue of climate change to 

you personally? Number Percent 

Very important 105 98.1 

I do not know 2 1.9 

Total 107 100.0 

Source: Household Survey 

Overall , the local community appears largely concerned about climate change. While 
:; 

many view it as a critical threat, how does it compare to the many other pressing i ss~~~ . 

vying for world attention and action. The following section explains the issue of climate 

change in relation with other environmental issues. 

4.4.1 Relative Environmental Concerns of Climate Change 

Previous research has indicated that in surveys the majority of people claims to be 

concerned or worried about most environmental issues (DEFRA, 2002; Bord et aI., 

2000). This research, therefore, examined concern about climate change relat ive to other 

environmental issues. Question number 34 of the survey asked respondents to se lect the 

three environmental issues that concerned them most from a li st of six. (Table 28), below, 

shows the proportion of all respondents selecting each of the envirorunental concerns 

li sted. The most popular environmental concern, se lected by 82.2% of respondents, IS 

flooding. Climate change was only rated a concern for 37.4%. 

This disparity may be due to the word ing of this question, which forced people to select 

three environmental concerns from a li st. Respondents not se lecting climate change may 

still have been concerned about it. 40.2% is also concerned about poor waste 

management. 
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Table 28: Environmental issues that concerns the most (N=107) (Multip le response) 

Which environmental problems concern Frequency Percent 

yo u the most? 

Flooding 88 82.2 

Pollution 29 27. 1 

Poor waste management 43 40.2 

Climate change 40 37.4 

Extinction of species 34 31.8 

Water shortage 26 24.3 

Source: Household Survey 

Note: Percentages /olal more than 100 percent because more than one response from each person is 
included 

When asked why they were concerned about climate change, one key informant with 

experience of flooding replied: 

" ... Yes I am very much concerned about it. Because it is repeatedly stated 
that poor countries like Ethiopia are at risk of climate change and expected 
to suffer most from climate change than the rich countri es. At local level 
we have faced flood ing, drought etc for several times and that is why I am 
concerned about it." [Government employee} 

In explaining why they feel climate change is important to them during FGD, the 

participants explai ned as follows : 

"The issue of flooding is mentioned as a reason why climate change is 
important to them, and most responses related to cli mate change impacts, 
particularly weather/ temperature, impacts on the environment , water, 
wildli fe and biodiversity. Others stated concern or responsibility for 
future generations as the reason for considering the issue important. " 

In general the findings from the survey, FGD and key informants described in thi s sect ion 

indicate that respondents are concerned about climate change when taken alone. When 

examined in the contex t of other personal , social and environmenta l concerns, climate 

change could not be amongst the most pressing issues for the local community as 

discussed in thi s sect ion. 
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4.4.2 Perceived Threat from Climate Change 

The low ranking of climate change amongst peoples ' concerns IS re fl ecti ve of a 

widespread perception that climate change does not pose a direct, personal threat on 

them. While there is acceptance that climate change is beginning to manifest in changing 

weather and flooding, there seems to be a prevailing belief in the community that climate 

change is essentiall y a di stant and future problem (Norton & Leaman, 2004). Studies 

made by (Bord et ai. , 2000) also have indicated that, climate change is not generall y 

considered as a direct personal ri sk. It is more often conceptualized as di stant in space 

and time, with impacts affecting the wider environment and future generations. 

The respondents were then asked if climate change is something that is affecting or is 

going to affect them personall y. Accordingly, it was found that 67.3 percent of survey 

respondents feel that climate change is someth ing that is affecting or is going to affect 

them personall y while 14 percent do perceive that climate change will not affect them 

personall y. 

Table 29: Perceived threat from climate change by respondents (N=107) 

Do you feel that climate change is something that is 

affecting or is go ing to affect them personall y? Frequency Percent 

Yes 72 67.3 

No 15 14.0 

Do not know 20 18.7 

Tota l 107 100.0 

Source: Household Survey 

When asked how they fee l climate change does or will affect them, during the FGD they 

referred explicitly to adverse effects of climate change sllch as : Flooding, health, warmer 

weather etc. 
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4.5 Perception of Respondents on Controlling/Adapting to Climate Change 

4.5.1 Is it possible to control/ adapt? Who Is Responsible? Who Should Act? 

Cl imate change is a global problem that demands international solutions, and as such 

individuals feel impotent to effect change through their own actions (Uzzell, 2000). If 

climate change is a serious problem, who do people think is respons ible for it happening? 

And who do they think can and shou ld take action to deal with thi s problem? Several 

studies indicate that people often blame soc ietal institutions, especially government, fo r 

climate change, and tend not to blame themselves . Many also blamed business and the 

general public (Lorenzoni and Langford, 2002). 

[n line with thi s, the survey attempted to determine the level of optimism in controlling 

the devastating impacts of climate change. 87.9 percent of the respondents think that 

climate change can somehow be controlled. 12.1 percent of the respondents, on the other 

hand, have of the opinion that there is no way in which climate change could be 

controlled. 

Table 30: Adapting/controlling climate change (N=107) 

Do you think it is possible to avert or adapt to the impacts 

of climate change by actions in yo ur locality? Frequency Percent 

Yes it is possible 94 87.9 

No it is not be averted through local actions 13 12. 1 

Total 107 100.0 

Source: Household Survey 

Those who are positive about exerting a control on the change indicated mechanisms of 

doing it. 100 percent of the respondents give afforestation /reforestation as the proper 

mechanism to avert or adapt to the impacts of climate change. 25.5 percent feel that 

halting activities of hill side cultivation wi ll avert impacts of climate change, wh ile 50 

percent state the need to undertake conservation practice such as terracing (See tab le 31). 

These categories of respondents agree that such endeavors will greatl y help in adapting to 

or averting the impacts of climate change at local level. 
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Table 31: Local control mechanism of climate change (N=94) (Multiple responses) 

Local control mechanism Frequency Percentage 

Afforestration 94 100 

Cleaning the environment 44 46.8 

Stop cultivation of hillsides 24 25.5 

Agricultural practices such as terracing 47 50 

Using & expanding renewable energy sources 27 27.7 

Source: Household Survey 

Note: Percentages total more than 100 percent because more than one response from each person is 
included 

Respondents were then asked to choose, from a list of 5 options, which organization or 

group they feel has the main responsibility for tackling climate change (question number 

42). As table 32 demonstrates, by far the largest proportion of respondents (80.9%) 

believes responsibility for tackling climate change lies principally with national or local 

governments. Again, (73.4%) consider individuals to have the main responsibility. Even 

(47.9%) place the main responsibility with international organization. 

Table 32: Responsibility for tackling climate change (N=94) (Multiple responses) 

Responsihility Frequency Percentage 

International organizations 45 47.9 

National/local governments 76 80.9 

Environmental organizations 39 41.5 

Individuals 69 73.4 

Source: Household Survey 

Note: Percentages total more than 100 percent because more than one response from each person is 
included 

4.5.2 Personal Actions Taken 

The study also focused whether respondents are engaged in any of the local actions in 

order to avert or adapt to the impacts of climate change. Consistent with their concern 

and perceived threat in relation to climate change, and their belief that it can be tackled, 
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about 69 respondents wh ich are 73 percent of survey respondents state they take, or have 

taken, action explicitly out of concern fo r climate change (Question number 44), 

Figure 7: Respondents actions taken out of concern for climate change (N=94) 

Are you engaged in any of these local actions? 

10 Yes 1 
• No 

69 

Source: Household Survey 

The interview result also indicates that people who believe changes in climate and 

weather can be tackled or mitigating them have reported that they are taking some 

measures to tackle the impacts of weather condition at their locality, As one (o lder) man 

commented; 
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Figure 8: A man taking measures to tackle the impacts of weather change at his 
locality. 

" ... It is almost nine years 
SInce I have started 
planting trees. I do not 
know how I started doing 
it. People used to call me 
'Abdala is mad '. People 
advice me to build a 
house than planting trees. 
Most people think that 
they are li ving by 
building house and 
destroying forests. But we 
are destroying ourselves. 
People did not yet 
understand the benefit of 
forests . We have good air, 
good environment but we 
are talking of povel1y. 
When I sit under my trees 
they talk to me and I am 
sati sfied with it and go 
home like a rich people. 
People should be taught 
and encouraged in order 
to plant trees. [ have 
planted so many trees in 

different areas. Plants are like human beings. They need proper care and I am 
giving care for my plants. "'[A farmer and Medal winner at Federal level} 

Another 65 years old woman who believed that changes in climate and weather can be 

tackled commented as follows: 
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Figure 9: A woman taking measures to tackle the impacts of weather change at her 

locality . 

~, " . . . 1 am not a 
farmer but I 
like and used 
to plant 

di fferent 
species of 
plants 111 a 

small 
compound that 
yo u are 

observing. 
Even I have 

medicinal 
plants in my 
garden. It 
looks like a 

recreati onal 
area and when 
the weather is 
hot my 

ne ighbors 
come and stay 

with me. I did my best and if all do the same I think we can tackle 
the impacts of weather change in Dire Dawa. "[House wife 
il1formanlj 

4.5.3 Programs Held to Raise the Awareness of the Local Community 

Programs held to raise awareness on climate change ; its impacts, vulnerability, adaptation 

etc will presumably play great rol es in controlling, adapting to and averti ng impacts of 

cl imate change. When respondents were asked if there have been programs held to raise 

the awareness of respondents, 43.9 percent of the respondents say that there have been 

programs held to raise awareness on climate change and issues relevant to the subj ect 

matter. On the other hand , 56.1 state that no such awareness programs were ever held in 

thei r locali ty . 
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Table 33: Programs held to raise awareness on climate change. (N=107) 

Has any program ever been held to boost 

awareness on climate change? Frequency Percent 

Yes 47 43.9 

No 60 56.1 

Total 107 100.0 

Source: Household Survey 

For those who validate the awareness program, the focus of the awareness programs have 

been confirmed by 61.7 percent of the respondents to be on general concepts , 34 percent 

on the impacts of climate change, 48.9 on vulnerability aspects, 76.6 percent on the need 

for adaptation and 44.7 percent on the concept of early warning. 

Table 34: Focus of the awareness program (N=47) (Multiple responses) 

Focus of the awareness Frequency Percentage , 
General Concept 29 61.7 

Impact 16 34.0 

Vulnerability 23 48.9 

Need for adaptation 36 76.6 

Early warning 21 44.7 

Source: Household Survey 

Note: Percentages l Ola/ more Ihan 100 percent because more {han one response/rom each person is 
included 
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5.1 Conclusion 

Chapter Five 

Conclusions and Suggestions 

This chapter presents what has been learned from the study as conclusion and forwards 

suggestions for various stakeholders to address the issues of climate change. 

Very recentl y the term "climate change" has become a catchphrase in the global and 

regional forums. It has captured the attention of several governments, businesses and civil 

societies of the world. The issue was also the top agenda in the G8 Summit. The African 

Summit in Addis Ababa, too, has dedicated its 8th ordinary session to climate change. 

Climate change refers to a change in the state of the climate that can be identified (e.g. 

using stati stical tests) by changes in the mean and/or the variability of its properties and 

that persists for an extended period, typically decades or longer. 

The earth 's climate is changing and is projected to continue to change under a variety of 

emissions scenarios. It is projected that average temperatures will continue to increase, 

rainfall patterns will change, and as a result sea levels wi ll ri se. Extreme weather events 

(huITicanes, storms, flooding , drought, heat waves) are likely to become more common 

(i. e., increased frequency) , more widespread spatially, and of increased severity. 

The primary impact of global warming, proven by many research centers, is the ri se in 

minimum, maximum and mean temperature coupled with an increase or decrease in the 

amount of rainfall. One of the direct impacts of global climate change on Ethiopia is the 

change in local weather condition. This research has revealed that out of 107 respondents, 

61 of them which are (57%) believed that average temperatures had increased. Also, 

(79) respondents wh ich are (73.8%) also believed that rainfall levels had decreased in 

Dire Dawa. In addition to thi s most key informants and focus group parti cipants fe lt that 

{he timing of rainfall had undergone changes and the region is gelling drier and drier. 
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The findings also confirmed that weather is changing solely due to anthropogenic 

(human activity) causes. It was also believed by some respondents that the cause of 

weather change is linked with some kind of a supernatural phenomena or the wrath of 

God, although spiritual explanations of weather change are incompatible with scientific 

explanation. Still it was identified that the change in climate is just one event in the 

natural processes. 

Based on the survey resu lt, it appears that although 62 respondents which are (57.9 %) of 

the 107 respondents are aware and heard of climate change, however, (42.1%) of the 

respondents said they had not heard of climate change. In this study, it appears that 

although majorities of the local community have heard of climate change, some, remain 

unaware of this issue, and, thus, the finding shows that, the local community awareness 

(and understanding) of climate change does not seem to have advanced in recent years 

and hence, there is no or lillie awareness of the issue of climate change among some 

reopondents. 

When respondent awareness of climate change is investigated in relation to sex, the 

proportion of women who have heard of climate change in the study area is 46.5 percent 

while that of men respondent is found to be 53.5 percent. In thi s study it was found that 

men are generally more informed than women about climate change. This is due to men 

are likely to obtain information about climate change and have more access to media than 

women. The survey also sought that, there is no sign ificant difference between men and 

women in relation to the relative importance of climate change; but it is interesting to 

note that women viewed climate change issues more serious than men and the greatest 

leve ls of wony were found among women. Climate change is a global phenomenon, but 

its consequences will impact differently on women and men . Women tend to have less 

access to va luable resources and less informed to help them develop their adaptive 

capacity to potential threats and to avo id or minimize the negative impacts of climate 

change. Results (i'om the household survey indicated that there is no significant 

difference between those with experience offlooding and the non- flooding in terms of the 

awareness and understanding of the climate change issue. Also, with the relative 
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personal importance of the issue of climate change the study identified that the fl ood 

victims generall y do not differ from the non-victims. Both groups viewed climate change 

issues important to them. 

Climate change occurs as a result of both internal variabi lity within the climate system 

and external facto rs. The external causes may be natural or induced by human activity. 

The finding of the study substantiated by 81 respondents which are (75.7%) is that 

deforestation is the most identified causes of climate change. The second most cause of 

climate change identified by respondents (12. 5%) was air pollution ji'om factories and 

cars. In general, then, a large part a/ the re;pondents has not jidly understood that 

climate change is being caused primarily by the release 0/ an invisible gases into the 

atmo;phere through Ihe burning 0/ coal, oil and gas. Because they frequentl y lack 

accurate information about the causes of global climate change, often people offer on ly 

vague solutions to thi s problem or endorse solutions that are ineffective. Causes for 

climate change at local leve l as perceived by the FGD participants in the study area al so 

inc lude: Deforestation as a result olland use change, increase in population, punishment 

ji'mn God, lack or low level 0/ awareness and people are nOI aware o/their environment, 

shortage a/land, lack 0/ alternalives to the poor, and poverty. The respondents also 

appear broadl y willing to accept the idea that human activities contribute to climate 

change, but many are not yet convinced that human activities are the primary cause. 

Cli mate change will have wide-ranging effects on the environment, and on the socio­

economic and related sectors, including water resources, agriculture and food security, 

human health , terrestrial ecosystems and biodiversity. Changes in rai nfa ll pattern are 

li kely to lead to severe water shortages and/or flooding. Ri sing temperatures will cause 

shifts in crop growing seasons which a ffects food security and changes in the distribution 

of di sease vectors putting more people at ri sk from diseases such as malaria and dengue 

fever. Temperature increases will potentiall y severely increase rates of ex tinction for 

many hab itats and species. The most commonly mentioned impact of climate change 

acknowledged by the survey respondents is flooding (67. 3%). Increase in temperature 

(53.3%) was the next most popular response. Reduced rain/all (45.8%), loss of waleI' 
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(36.4%), loss of biodiversity (30.8%), increased disease (25.2%), were also mentioned 

respectively. Identified impacts of climate change at local level as perceived by the FGD 

participants and key informants in the study area also include: The drying up of streams, 

rivers and even traditional wells, the change in local weather condition. i.e., the rise in 

temperature coupled with an increase or decrease in rainfall, loss of main crop of the 

area especially in rural kebeles, decreased water table (the depth was only 5 to 7 meters 

before but now goes down to 15-18 melers andjlooding. 

Flooding incidences were pointed out as one of the indicators of the local impacts of 

climate change. About 87 respondents which are (88.8%) of the total respondents have 

witnessed the occurrence of incidence/s of jlooding as the main environmental problems 

observed in the study area. The result from the qualitative inquiry also indicated 

increasing trends in the magnitude, and frequency of flooding in Dire Dawa. Most 

informants indicated that the magnitude of flooding increased since 1994 with increasing 

adverse effects on people's lives and livelihoods. The study also identified that Dire 

Dawa's geographic location, and topography aggravated by the effects of human 

intervention such as deforestation, inappropriate cultivation practices, inappropriate 

settiernent and construction were found to contribute and cause flooding. 

The increasing frequency and severity of the recent floods has been attributed to several 

interrelated causal factors. However, despite the problem of attributing the incidence of 

flooding to one factor with a level of certainty, the issue of climate change has, over the 

year, stood out as a major causal factor for the increasing floods. For instance the IPCC, 

asserted that floods will increase in their frequency and severity pertaining mostly to the 

effects of climate change-a fact that can no longer continue to be a debated issue as its 

presence is strongly felt (IPCC, 2001). And yet, in this study with regard to the 

connection between/looding and ciimate change, 61 respondents which are (57%) of the 

total respondents do not see the connection between climate change andjlooding. 

Studies demonstrate that concern for climate change has, over the past two decades, 

become widespread. The findings of this study substantiated that respondents feel climate 
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change is very important to them personally, although in relation to other environmental 

concerns, climate change does not rank as high as more tangible and immediate threats 

to well-being, such as flooding or poor waste management. The issue of flooding is 

mentioned as a reason why climate change is important to them, and some of them 

related to weather! temperature change, future water shortage, wildlife and biodiversity 

loss as to why the issue of climate change is important to them. Others stated concern or 

responsibi lity for fu ture generations as the reason for considering the issue of climate 

change as important. There is also acceptance by respondents that climate change is 

beginning to mani fest in changing weather and flooding and is affecting or is going to 

affect them personally. Generally, most people think that climate change has begun and a 

great many acknowledge that it is a serious problem. However, compared to other 

problems, the community has not ranked climate change among its top concerns. 

While people general ly recognize that climate change is a serious problem, most have 

only vague and often have incorrect ideas about effective ways to deal with the problem. 

[n fact, many people mention measures like, reforestation is helpful to counter climate 

change. Many are not clear that the emission of carbon dioxide, caused by the burning of 

fossil fuels (primarily oil, coal, and natural gas), is the primary human-made cause of 

climate change. Most respondents blame government and businesses most for not doing 
~ 

more to combat climate change. They think these institutions especially government 

should do more. Most people recognize that they, as individuals, and their local 

community also make some contribution to climate change and many feel uneasy about 

their own role. 
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5.2 Suggestions 

Current climate change is already imposing a significant challenge to Eth iopia by 

affecting food security, water and energy supply, poverty reduction and sustainable 

development efforts, as well as by causing natural resource degradation and natural 

disasters. For example floods in 2006 caused substantial human life and property loss in 

many parts of the country. These challenges are likely to be exacerbated by 

anthropogenic cause of climate change. However, local community awareness (and 

understanding) of climate change in Ethiopia does not seem to have advanced in recent 

years and hence, there is little awareness of the contribution of everyday individual 

actions to the problem . In view of this , the study suggests the following possible 

suggestions and interventions: 

• Creating and expanding awareness among the population and policymakers about 

climate change, its causes and its consequences by providing reliable and up-to­

date information to the public is needed in order for them to take appropriate 

adaptive measures. 

• In order to conserve the natural resource base of the area, there should be a need 

to further deve lop and implement an integrated water shade management plan in 

the area. Specifically, activities like soi l conservation, afforestrationlreforestration 

and terracing should be given more attention with the view of reducing 

environmental degradation and hence flooding. Flood protection structures such 

as dykes, flood diversion structures etc should be constructed and maintained so 

that it could help households to protect their asset during flooding. 

• Convince people of the great seriousness of the problem of climate change by 

making clear the magnitude of the possible losses involved (includ ing those that 

are immediate and personal) and the high probability of these losses occurring 

(includ ing making clear the connections between recent memorable events and 

likely future events). 
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• Let people know what the most effective ways to counter climate change are. 

Make clear the specific types of social policies and specific kinds of personal 

actions that will help reduce deforestation, burning of fossil fuels, thus reducing 

CO2 emissions and countering climate change. 

• Promoting economic development is the best adaptation strategy to mitigate the 

adverse effects of climate change. Hence, efforts must be intensified to raise 

productivity levels and encourage intensification of production to minimize 

resource exploitation. In addition, nonagricultural employment opportunities need 

to be expanded in rural areas to minimize the burden on the land. Thus, 

considering the nature of the subject (climate change) as a crosscutting issue, it 

will be useful to incorporate some of the climate change/adaptation interventions 

into the on-going national programs like poverty reduction as a sub-component. 

• Col lective action by the international community, nationall regional governments 

and individuals is needed to tackle the impacts of climate change. 

8 The issue of climate change is more or less a recent phenomenon and has not been 

addressed by research or other interventions. Research and avai lable information 

on environment is fragmented and not well coordinated. Therefore, further 

research need to be conducted. 
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Annexes 

Annex 1: Structured Questionnaire to be completed by Household Head 

Title: Local community understanding of and response to climate change 

The case of four kebeles of Dire Dawa Admillistrative Coul/cii. 

My name is Adane Kitila., a graduate student of Addis Ababa Universi ty for the partial 

fulfillment of master's thesis in development studies. The purpose of the research is to 

understand local communities understanding of and response to climate change. 

Therefore , I kindly request the respondent to fill thi s questionnaire. 

Note that: 

• All your responses will be held confidential, 

• Your name will not be written on this form and will never be used in connection 

with any information you tell me. 

• Please feel free to ask any questions you may have about the questionnaire. 

• You have the right to obtain information about the findings of the research and 

about how they will be used after the research is completed. 

Your genull1e participation by responding patiently to the questionnaire IS highly 

appreciated and thanks you for giving your time and the willingness to participate in 

filling thi s questionnaire. 

Date.....,-______ _ 

Household identification number/code number - --
Kebele of the household head (" 

Name of data collector ----------
Name of supervisor ___________ _ 

x 



Part I: Background information of household head 

I . Sex of household head. 
2. Age of household head;----:-_ 
3. Religion of household head 

I. Muslim 
2. Christian (Orthodox) 
3. Chri stian (Protestant) 
4. Christian (Catholic) 

1. Male 

5. Other (specify) _ _ _ ___ _ 
4. Etlmicity of household head. 

I. Oromo. 4. Harm'i 
2. lssa 5. Somali 
3. Amhara 6. Other (specify) ---

5. Marital status of household head. 
I. Single 4. Divorced 
2. Married 5. Other (specify) __ _ 
3. Widowed 

6. Place of birth of household head. 
I. Dire Dawa 
2. Other place (specify) 
Region __ Zone __ Woreda _ _ 

2. Female 

7. Continuous duration of stay at current place of residence (year) ____ _ 
8. I-lave you ever attended formal school? 

I. Yes 2. No 
9. Educational status attained by household head 

I. Illiterate 4. Grade 5-8 
2. Read and write 5. Grade 9-10 
3. Grade 1-4 6. Grade 11-12 

7. Above Grade 12 
10. Number of permanent household members at time of survey including household 

head. 
Male 
Female 
Total 

II . Current occupation of the household head 
I . Farmer 4. Government employee 
2. Daily laborer 5. Others (specify) ____ _ 
3. Trader 

12. Household income/month ___ _ _ 
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Part II: Local community understanding of climate change and its causes. 

13. Do you feel that the temperature of Dire Dawa has changed during the past years? 
I. Yes 2. No 3. Don't know 

14. What change has occurred as a result of increased temperature? 

15. How about the precipitation? 
I . It is changed 2. It is not changed 3. I don' t know 

16. Is there a change in the timing of the rains? 
I . Yes 2. No 3. Don't know 

17. What change has occurred as a resu lt of change in rain? 

18. Do you feel the pattern of weather is generally changing in Dire Dawa? 
I. Yes 2. No 3. Don't know 

19. What do you think is the cause? 
I . Human action 
2. Natural processes 
3. Wrath of God, curse etc. 
4. I do not know 

20. Have you heard of "climate c1wllge"? 
I. Yes 2. No 3. Don't know 

2 1. Where have you heard about climate challge? (Multiple answers are poss ible) 
I. Television 4. School! college! 
2. Radio 5. Friends! family 
3. Newspaper 6. Government agenc ies! information 
7. Other (Please write) c-c:-----:-----------,::-::-------

22. How importallt is the issue of climate change to you personally? 
I . Very important 2. Not at all important 3. I do not know 

23. Which of the following do you think is the main cause of climate change? (Multiple 
answers are possible) 

I. The use of foss il fuels, such as oil , gas and coal 
2. Depletion of the Earth's ozone layer 
3. Air pollution from factories and cars 
4. Loss of forests 

24. How convinced are you that human activities are a significant cause of changes to the 
Earth' s climate and long-term weather patterns? 

I. Very convinced 4. Not at all convinced 
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l>art Ill: Local community understanding of' flood risk 
25. Have you personally observed evidence of climate change? 

I . Yes 2. No 3. Don't know 
26. What problems have you observed due to changing climate? (Multiple answers are 
possible) 

I. More flooding 4. Deforestation 
2. Decline ofrain fall 5. Drying up of water streams 
3. Increased temperature 6. Disease incidence (such as malaria) 
7. Specify if others--;-_---:-_ 

27. How frequently have these changes occurred in your locality? 
I. Every year 3. Every 5 years 
2. Every 2 years 4. Specify if other than ___ _ 

28. If you have observed some problems; what do you think are factors that brought . ,. 
about these problems? 

I. God 's/Allah 's wrath against our sin 
2. Climate change 
3. Others (specify) _____ ---

29. What should be done to avoid/prevent these problems? 
I. Pray to God/Allah 
2. Know the extent of the problem and react 
3. Noth ing can be done 

30. Have you, in the last 5 years, experienced any form of flood damage (including to 
your home, garden or community)? 

I. Yes 2. No 3. Don't know 
31. If yes, please tell us how you were affected by the flooding. (Multiple answers are 
possible) 

I. Suffered death of household member 
2. Damage to house 
3. Lost household property and savings 
4. Exposed to diseases like A WD, malaria 
5. Dislocated and forced to li ve in temporary shelter 
6. Loss of services such as roads, schools, water etc 
7. Other (S peci fy) ___ -::-:-----:--:-:--:-

32. What do you think is the cause of the 2006 flood disaster in Dire Dawa? (Multiple 
answers are possible) 

1. Massive agricultural land degradation in east Hararge. 
2. Extensive cultivation steep slopes 
3. Inappropriate settlement and construction 
4. Unsustainable utili zation of Dechatu River. 
5. God's/AlIah 's wrath against our sin 
6. Runoff from roads 
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7. Climate change 
8. If others please specify _____ _ 

33. Was flooding in Dire Dawa due to change in climate? 
I. Yes 2. No 3. Don't know 

Part IV: Concern and personal importance of the climate change issue 

34. Please look at the following list of environmental issues, and circle the issues that 
concern you the most. Please only tick the issues from the list: 

I. Flooding 5. Extinction of species 
2. Pollution of the environment 6. Frequent water shortage 
3. Poor waste management 
4. Climate change 

35. Which environmental problems are very common in your area? (Multiple answers are 
possible) 

1. Soil erosion 4. Water pollution 
2. Deforestation 5. Flooding 
3. Land degradation 6. Other specify ______ _ 

36. Do you consider climate change as a very serious problem? 
I . Yes 2. No 3. I don't know 

37. How much do you personally worry about climate change? 
1. A great deal 2. Not at all 

38. In your opinion what do you think are the impacts of climate change? (Multiple 
answers are possible) 

1. Drought 4. Loss of water 
2. Increased temperature 5. Loss of biodiversity 
3. Reduced/heavy rainfall 6. Increased disease 
7. If others specify __ _ 

39. Which one of the following possible impacts most concerns you personally, if any?" 
(Multiple answers are possible) 

1. Human health impact 4. Loss of bio diversity 
2. Water shortage 5.0thers specify _______ _ 
3. Flooding 

40. Do you think climate change is something that is affecting or is going to affect you, 
persona II y? 

1. Yes 2. No 3. Don't know 

Part IV. Feeling of the people in the study area Oil who is responsible for tackling 
climate cl/l/llge, amI how should it be tackled 

41. Do you think it is possible to avert or adapt to the impacts of climate change by 
actions in your local ity? 

I . Yes it is poss ible 2. No it can not be averted through local actions 
42. Who do you think should have the main responsibility for tackling climate change? 

XIV 



(Multiple answers are possible) 
I. International organizations (e.g. the UN, NGO's) 
2. The national and local government 
3. Environmental organizations/ lobby groups 
4. Individuals 
5. Other (specify) ~ _____ _ 

43 . What local actions do you think are possible with in your capacity? (Multiple answers 
are possible) 

I . Afforestation! reforestation 4. Agricultural practices such as terracing 
2. Cleaning the environment 5. Using and expanding renewable energy source 
3. Stop cultivation of hillsides 6. Other (specify) ~ ___ _ 

44. Are you engaged in any of these local actions? 
1. Yes 2. No 

45 . Are you engaged in activities with the purpose of coping with local impacts of 
climate change? 

1. Yes 2. No 
46. Has any program ever been held to boost awareness on climate change, its impacts, 

vulnerability, adaptation etc? 
1. Yes 2. No 

47. If yes, what was the focus of the awareness program? (Multiple answers are possible) 
I . General Concepts 4. Need for adaptation 
2. Impact 5. Early warning 
3. Vulnerability 

48. How much do you favor or oppose the following proposals? 
To address climate change, the government should : 
A) Plant trees each year (for years). 

1. Strongly favor 2. Strongly oppose 
B) Spend money on campaigns to persuade people to clean their environment. 

I. Strongly favor 2. Strongly oppose 
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Annex 2: Questions used in semi-structured interviews 

No Item 
Local commullities understandill!! of climate cllUlI!!e and its causes. 

I Do you fee l the pattern of weather is generall y changing in Dire Dawa? Why do you think thi s 
might be? 

2 I-lave you heard of "climate change"? What do you know about it? 
3 What do you think causes climate change? 

Extellt of climate challge perceived as a priority environmental concern, a persollal risk, or all 
issue of persollal importallce. 

4 Do you think climate change is something that is affecting or is going to affect you, personally, 
as a community? In what way(s) is it affecting you, or is it going to affect you? 

5 What impacts, if any, do you think climate change may have? Which of these possible impacts 
of climate change most concerns you personally, if any? Why? ". 

6 How imp0l1ant is the issue of weather change to you personally? Why is it important to you? 
How much do you personally worry about climate change? Why? 

7 I-lave you experi enced any form of flood damage (including to your home, garden or 
community)? 

8 Would yo u tell me briefly about the nature of flooding in Dire Dawa, in terms of its coverage, 
seasonality, frequency and duration? 

9 What do you think is the cause of flooding in Dire Dawa? Is the flooding due to change in 
climate? 

10 What flood protection measures were taken by the government? By the community? What were 
people 's main coping mechanisms to flooding? Which of these mechanisms seem sustainable? 
Respollsibility to tackle the effects of climate change 

I I Do you thi nk anything can be done to tackle cl imate change? What do you think can be done to 
tack le cl imate change? Who do you think should have the main responsibility for tackling 
climate change? 

12 What local actions do you think are possible with in your capacity to tackle climate change? .1 

Have you ever taken, or do you regularl y take, any action out of concern fo r climate change? 
What did you dol are you doing? 
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Annex 3: Guiding questions used for FGD 

Good morning and well come to our group discussion. We are here today to di scuss about 

issues related to local community understanding of and response to climate change. There is no 

ri ght and wrong answer. All answers both pos itive and negative are we lcome. Please feel free 

to disagree one with another. We would like to have many points of view. All comments are 

confidential and used for research purpose onl y. We will be happy to answer any question you 

have at the end of thi s di scussion. 

Discussion Topic Guiding questions 
Local communities understandillg of How was the vegetation cover of the highland part of Dire 
climate change alld its causes. Dawa in the past years? 

Is there a change in temperature and rain fa ll patterns? 
Do you feel the pattern of weather is generally changing? 
Why do you think this might be? 
Have you heard of "climate change"? What do you know 
about it? 
How important is the issue of climate change to you as a 
group? Why is it important to you? 
What do you think causes climate change? 
What impacts, if any, do yo u think climate change may 
have? 

Concern and personal importance Do you think climate change is something that is affecting or 

of the climate change issue 
is go ing to affect you, personall y, as a community? In what 
way(s) is it affecting you, or is it going to affect you? 
How important is the issue of climate change to you 
personall y? Why is it important to you? 
What possible impacts of climate change most concerns you 
personally, if any? Why? 
How much do you personally worry about climate change? 
Why? 
Does climate change is something that is affecting or is 
going to affect you, personally? 
Have yo u experi enced any form of flood damage (includ ing 
to your home, garden or community)? 
Would you tell me briefly about the nature of fl ood ing in 
Dire Dawa, in terms of its coverage, seasonality, frequency 
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and duration? 
What do you think is the cause of flooding in Dire Dawa? 
What types of households are most vulnerable to flooding? 
Why? 

Respollsibility to tackle the effects of Do you think anything can be done to tackle climate change? 
climate challge What do you think can be done to tackle climate change? 

What do you think are the different adaptation strategies 
mechanisms to cope with climate change? 
Who do you think should have the main responsibility for 
tackling climate change? 
Have you ever taken, or do you regularly take, any action out 
of concern for cl imate change? What did you dol are you 
doing? 
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Annex 4: Monthly Rain fall of Dire Dawa 

Monthlv Rain fall of Dire D - - - ----- ------------ - -------_ .. _-
Element Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Ave 

MonthlyRF 1998 SUM 93.9 29.3 75 .2 64.7 87.3 17.1 100 134.1 215.2 59.1 9.1 0 73.70 

MonthlyRF 1999 SUM 0 1.3 158.3 28.3 21.8 17.5 97.1 174.6 40.1 71.4 3.6 1.7 51.30 

I 

MonthlyRF 2000 SUM 0 0 13.8 26.5 7.1 20 71.9 112.4 93 24.7 23.6 43.6 36.40 

MonthlyRF 2001 SUM 0 0 128.7 28 49.5 22.3 112 241.5 74.9 15.8 4.7 6 56.90 

MonthlyRF 2002 SUM 34.8 0 80.9 83.1 " , 9.7 49.4 126.8 65.8 18.7 0 30.2 44.40 .).) . .) 

MonthlyRF 2003 SUM 14.4 11.3 37 98.5 2.2 65.2 136 53 .1 63.6 2.1 0.8 129.8 51.20 

MonthlyRF 2004 SUM 39.3 0 44.3 130.1 0.3 12.6 54.5 III 85.6 23.3 5.7 46.10 

MonthlyRF 2005 SUM 2.5 3.4 78.5 40.9 28.3 48.3 84.7 76.9 89.9 0 0 0 37.80 

MonthlyRF 2006 SUM 10.7 4.9 94.2 163.4 29.4 5.1 87.3 145.8 70.2 13 .3 0 71.7 58.00 

MonthlyRF c1Q07_ ~UM L cJ.7 .8 27.3 180 21 67.5 129 91.4 129.1 30.2 2.7 0 58.80 
Source: National Metrological Agency (2007) 
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Annex 5: Monthly Mmaximum and Mminumun Temperature of Dire Dawa 

Monthlv M T ~ .. -.... -.-.~ ~- t 1_- _. ___ ~ f Dire D _ .. -
Element Year Jan Feb Mar Apr May Jun Jul AUI!: Sep Oct Nov Dec Ave 
Mmaximurn 
Temp 1998 AVO 28 30 3l.9 34 35 37 33 .9 32.2 32.1 3l.7 31 29.2 32.11 
Mmaximurn 
Temp 1999 AVO 30 32 30 34 35 36 33 .2 32.5 32.8 30.9 31 28.9 32.16 
Mmaximurn 
Temp 2000 AVO 30 31 33. 1 35 36 36 34.6 32.3 32.8 32.2 30 28.7 32.58 
Mmaximurn 
Temp 2001 AVO 28 31 3l.6 35 36 36 34.1 3l.4 32.6 33.7 31 29.8 32.43 
Mmaximurn 
Temp 2002 AVO 28 32 32 33 37 36 35.4 33.6 33.4 34.1 32 28 .8 32.95 
Mmaximurn 
Temp 2003 AVO 29 32 32.8 34 36 35 33 .3 32.3 33.2 33.9 31 28.5 32.64 
Mmaximurn 
Temp 2004 AVO 29 30 32.5 32 37 36 33.4 33.6 33.4 31.5 31 29.2 32.39 
Mmaximurn 
Temp 2005 AVO 30 " 33 34 35 36 33.1 33.6 33.6 33.5 32 29.6 32.93 ~~ 

Mmaximurn 
Temp 2006 AVO 29.5 3l.8 32.2 31.7 35.0 36.2 34.5 32.5 33.2 32.7 31.7 28.4 32.44 
Mmaximum 
Temp 2007 AVO 28.8 3l.8 34.3 34.1 36.5 35.3 32.9 32.3 32.7 33.5 3l.0 29.5 32.73 
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Monthlv M . T t fDire D 
Element Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Ave 
Mminimum 
Temp 1998 AVG 17 18 20.3 22 22 23 20.8 20.5 19.7 19.2 15 13.4 19.33 
Mminimum 
Temp 1999 AVG 15 16 18.5 21 22 22 20.4 20.2 21.1 18.5 15 13.8 18.63 
Mminimum 
Temp 2000 AVG 14 15 17.3 20 23 23 21.4 20.3 21.1 19 17 15.1 18.79 
Mminimum 
Temp 2001 AVG 14 16 19.5 21 23 23 21.4 19.7 20.1 19.4 15 15 18.83 
Mminimum 
Temp 2002 AVG 16 15 19.2 21 23 23 22.2 20.9 21.2 19.5 16 17.5 19.57 
Mminimum 
Temp 2003 AVG 16 18 19.1 21 23 23 20.9 21.2 21.2 19.2 17 15 .5 19.57 
Mminimum 
Temp 2004 AVG 17 16 18.2 21 23 23 21.5 21.1 20.7 17.4 16 15.6 19.26 
Mminimum 
Temp 2005 AVG 16 16 19.9 20 22 23 21.1 21.3 21.3 19.3 17 13 .6 19.19 
Mminimum 
Temp 2006 AVG 15.7 17.8 18.8 20.0 21.9 23.4 21.1 19.3 20.3 19.9 16.1 15.8 19.18 
Mminimum 
Temp 2007 AVG 15.2 17.4 19.2 20.4 22.5 22.1 20.6 20.1 20.1 17.8 15.5 13.3 18 .67 

Source: Natioflal Metrological Agency (2007) 
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Annex 6: Persons Contacted for FGD 

No Name Kebele Sex 
I Ato Wondimu Alemu 05 Male 
2 Ato Negash Kidane 05 Male 
3 Ato Girma Biru 05 Male 
4 Ato Akalu Tsige 05 Male 
5 Ato Getahun G/Kidan 05 Male 
6 Ato Solomon Bogale 05 Male 
7 Ato Worku Azi 05 Male 
8 Ato Isubalew Hailu 05 Male 
9 Ato Tefera AAlemu 05 Male 
10 W /o Tiruye Alemu 05 Female 
1 I W /o Alima Mohammed 05 Female 
12 W /o Ainalem Legese 05 Female 
13 Ato Anjebu Husen 04 Male 
14 Ato Yimer Abate 04 Male 
15 Ato Kasaye Yilma 04 Male 
16 Ato Dereje TseEaye 04 Male 
17 W /o Tsehay zewudineh 04 Female 
18 W /o Yeharerwork Desalegn 04 Female 
19 Ato Gashw Ishetu 04 Male 
20 Ato Tariku Girma 04 Male 
21 Ato Tezera Kebede 04 Male 

Persons Contacted for Interviews 

No Name Kebele Sex 
1 W /o Rukiya Ahimed CHoyoo) 03 Female 
2 Ato Abdala Muse 05 Male 
3 Ato Abebe Mekonnen 04 Male 
4 Ato Abdala Mohamed 05 Male 
5 A to lshetu Deri be 05 Male 
6 Ato Tezera Kebede 04 Male 
7 W /o Meseret Biru 02 Female 
8 W /O Kelemua Kebede 02 Female 

XXII 



Participants of FGDs 

Participants of intcrvicw 
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Annex 7 
Table: 33 A table that show sample size value determination 

Population Sample Size • 
Size Continuous data Categorical Data 

Low Medium High Low Medium High 
100 46 55 68 74 80 87 

, 
" 

200 56 75 102 11 6 132 154 
300 65 85 123 143 169 207 
400 69 92 137 162 196 250 
500 72 96 147 176 218 286 
600 73 100 155 187 23 1 316 
700 75 102 161 196 249 341 
800 76 104 166 203 260 363 
900 76 105 170 209 270 382 
1,000 77 106 173 213 278 399 
1,500 79 I 10 183 230 306 461 
2,000 83 11 2 189 239 323 499 
4,000 83 119 198 254 35 1 570 
6,000 83 11 9 209 259 362 598 
8,000 83 11 9 209 262 367 613 
10,000 83 I 19 209 264 370 623 

Source: Bartlett et al., (2001: 45) 
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