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ABSTRACT

This study adopted the survey research design to investigate the effect of drought
on Pastoral household in Fentale Wbreda of Oromia Regional Sate, Ethiopia.
The aim was to give information about drought pattern in the study area, create
an understanding of the menace as well as identify appropriate and relevant
local level response mechanisms. A household survey was conducted with 134
households and this was complemented by interviews with informants.
Meteorological data were also used to map out the time line of drought eventsin
the area. It was observed that severe and recurrent drought of the present time
has brought about declining range land resources, poor productivity and
declining survival of livestocks. Theresultsindicate that the frequency of drought
has been on the increase from year to year. Increased severity of drought has
caused huge moisture deficit and has posed multi-dimensional adver se effects on
households' livelihood sources. However, households have developed various
strategies to deal with the challenges of severe droughts through pastoral and
non pastoral activities.

Keywords: Climate change, Drought cycle, Agro-pastoral, Household responses,

Fentale Woreda

INTRODUCTION
Pastoralismisarational, adaptable, tried and tested production system uniquely suited to
thedry lands. It occupiesaquarter of theworld areawhichis predominantly arid and
semiarid. Thisconcept developed autonomoudly acrosstheworld'sdry landsfrom some
7000 yearsago (Brooks, 2006). Itisstill widely practised today and remainsadominant
featureof rural East Africainwhich most householdssustain their meansof livlihood from
keeping domestic livestocks (Anderson and M owjee, 2008). According to Jahnke (1982),
pastoral and agro-pastoral population areabout 12 - 15% in Ethiopia. Pastordistsinthis
region keep asignificant part of thelivestock wealth (Abere, 2010). For example, in
Ethiopia30%-40% of the country'slivestock isfoundinthisarea(Abdd, Ahmed, Mustafa
and Diress, 2002). However, pastoralism ispractised under marginal circumstancesand
high production risk because of different natural and man madefactors. Crisislinked to
famine and droughts have been traced back as far as 250 BC (Patrick, Joachin and
Yishac, 1992). Drought, which occurred in the 9th and 12th centuriesresulted in the
death of many cattle (Meakou, 2000). After that, many droughts associated with severe
famine emerged between the 16th and 18th centuries (1520, 1540, 1559, 1635, 1668
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1707, 1752, and 1772). At least, atota of 35 periods of food shortage with high human
and livestock transience have been recorded (Gufa, 1998). The 1888-1892 faminewas
unprecedented inthemassdestruction it caused. For example, drought and heavy infestation
of pests (army warm, caterpillars, etc) created horror among the population, destroying
about 90% of theentire cattleand Y/, of thewhole population. After thisgruesome disaster,
many droughts of various magnitudes have occurred, especially in pastoral areas. The
worst ones, sincethat of 1888-92, werethose of 1973/74, 1984/85 and 1995-97 (Aklilu
and Alebachew, 2009; Gufa, 1998). However, in thedrought proneareasdrought cycle
has changed in the recent time and become more frequent, 2-3 years, giving notimeto
recover from the previous effects (Aklilu and Alebachew, 2009). Thishasresulted in
economic, environmental, social and cultural lossesinthe pastoral areasof East Africa
(Bayer and Waters-Bayers, 1991). These events have been concentrated partly in the
crescent of low lying pastoral and agro-pastoral areasof the country (Gufa, 1998).

At present, adverse effects of drought is more aggravated due to lack of the
contextual understanding and information about the patterns of drought and lack of well
identified, appropriate and relevant local level response mechanisms. Furthermore, no
research isdone on theeffects of drought on the householdsfor pastoral areasof Ethiopia
including Fentale Woreda pastoralists. Though the country has been repeatedly hit by
severedroughts, yet the extent of effects on householdsand local level responsesare
poorly understood. Hence, the objective of thisresearchisto investigate the effects of
drought on the pastoral households of Fentale Woredaof OromiaRegionin Ethiopia.

DRrouGHT IN FENTALE WOREDA OF OROMIA REGIONAL STATE, ETHIOPIA

Drought can be said to occur when rain fallsbelow half thelong-term average or when
rainfall intwo or more successiveyearsfals 75% below average (Pratt, Le Gall and Haan,
1997). Inthe past, pastora areasof Ethiopiahave experienced severedrought onceevery
4tofiveyears. However, the drought cycle has changed in the recent time and become
morefrequent, 2-3years, giving notimeto recover fromtheeffects (Akliliuand Alebachew,
2009; Coppock, 1994; Anderson and Mowjee, 2008). Every year, at |east some parts
of Oromia, Afar, Somali and SNNParid and semi arid areashave experienced arainfall
deficitintherecent time (FAO, 2008). Drought cycleisshortened and length of drought
monthinagivenyear isinanincreasing trend fromtimetotimeandinsomeyearsnoran
issag for successive ten monthsin the Fentale Woreda. For example, according to the
UNDPfield report (2002), Fentaledistrict did not receiverain for succesivelO months.

PARTICIPANTSAND PROCEDURE
Thedesign of thisstudy issurvey. Purposive sampling techniquewasused to select dl the
research subjects. Dueto the repeatedly exposure of the Woredato therisk of drought,
Oromiaregionwastaken asacasein point.. Out of 20 Kebeles, themost two representative
K ebeles such as DhegaHedu and Gelechawere purposively selected by the researchers
for the exploration of variables under the study. Dhaga Hedu isamong the most pure
pastoral PA and Gelchaisamong the Agro - pastoral PAsof the Woreda. Thetwo PAs
represent the other pastoral and agro-pastoral Kebe esof theWoredawith varying degrees
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incontinuousdistressing by theadverse effectsof thenatural and man madefactors. Yaya
village (YYV) of DhagaHedu Keble is predominantly inhabited by a pure pastoral
households (HHS). Thetotal number of the householdsresidinginthevillageisestimated
at 70. Householdsin the village are members of theinterconnected clanship family of
Baso, Dullachaand Ittu and they areliving surrounding thefoot of the mount Fentaleto
triumph over theeffectsof heavy scorching sun of thedry period through using the shades
of the sparse indigenoustree and the scant pasture on the slant of the mountain. Dire
Redievillage (DRV) of GelchaKebleisinhabited by an agro-pastora households (HHS).

Thetotal number of theHHsresdinginthevillageisestimated at 120. Smilarly,
HHsinthevillagearethemembersof theinterconnected clanship family of Baso, Dullecha
and Ittu. Thevillageisresiding between theAwash nationd park and the M eteharasugar
caneplantation and they areamong themost serioudy humiliaing villageduetotheconverson
of thetraditional rangelandsfor other land usesby the outsidersand unremitting drought
hazardswhich forced them to engagein the opportunist farming in thisnon-equilibrium
environment asameans of responsesto adversefactorsfor theaim of diversifyingtheir
livelihood base. The study isconducted on 75 % of systematic selected householdsin
both villages. Theinformation presented are datadrawn from 134 HHs, with 88 purposdely
selectedfrom Y'YV and 46 HHspurposdly sdlected from DRV. Ouit of thetota respondents
29% (13%fromY YV and 14.9%from DRV) werefemale. Householdswereinterviewed
withabaselinesurvey in March and datawere complemented and triangul ated with other
qualitativedata. In addition, meteorological datafrom long period recording stationswas
used to analyzethe patterns of drought and thiswas complemented by interviewsand
discussionscarried out with informantsto map out thetimeline of drought eventsinthe
area.

RESULTSAND DISCUSSION

Table1 reved sthat thecycleof droughtinboth DRV and Y'Y villagesinthepresentday is
becoming shorter thanthepast. Also, thelength of drought monthsinagivenyear inthese
villagesislonger inthe present day than the past. Thisisasthe house holds (HHSs) inboth
villagesamost equally suffered the samefrequency of drought occurrenceand length of
drought monthsin ayear. In both villages, drought cycleislonginthe past and shortinthe
present day; and thelength of drought monthsin agiven year isshort inthe past and long
inthe present day.

Severity of Drought in the Study Area: Magnitude of Hotnessand Wind Speed: In
the present day, inthedry land areas peopl e describeliving through long periods of heat
and burning sun, dry weather whichisraining steadily, punctuated, by down poursthat
accompanied very strong winds, thunder, lightening, and destructive hailstorms (Anderson
and Mowjee, 2008). Inthe present day, Fentale Woredaischaracterized by severedrought
inwhich thehotness of the sunisextremely scorching; and human and livestock could not
withstand thehotness of the sun scorch and itsrel ated adverse effects. Informantsexplained
that the sunistoo scorching and both peopleand livestock could not tolerate the severity
of present day drought and itsrelated adverse effects. They said that herebeforeKarrayu
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pastoralists promised in some extent, goats and camelsintheir capacity to escape and
tolerate the recent severe drought but in the present day camels and goats could not
tolerate and escape dueto the highly increased severity of drought and thelength of drought
month extremely prolonged. They further explained that when the severity of droughtis
prolonged, the hotness of the sun and the lack of normal cold water for along period of
timeisheavily affecting the head of thegoats (lack of ability to keep balance) and resulted
infolly and immediate death of the goats (locally they called jinni). They said ad so, the
severity of drought caused unknown disease of camel which resulted itsdeath.

In addition, informants confirmed that the speed of thewind inthe present day is
highly increased. It flows over long distances, carries much amount of dust and other
particles, continuously booming the dust above the ground; both people and livestock
could not withstand it. Through household survey (Table 2), 94 % of therespondentsfrom
Y'Y and 92 % of respondentsfrom DRV confirmed that asthe severity of drought ishigh
intheir villagesin the present day than the past. Regarding the speed of thewind 92% of
therespondentsfrom Y'YV and 88% from DRV confirmed that thewind speedintheir
villagesishighinthepresent day thanthepast. Thisindicatesastheloca climateisdistorted
fromitspast norma situation and caused deterioration ontheloca livelihood sources. As
the temperatures of the areaarein an increasing trend from timeto time, Akliluand
Alebachew (2009) opinethat small increasesin temperature can result in measurable
impacts on the health of human beingsand livestock aswell asthe avail ability of water,
food, and feed resources. So, one can easily judge theimpact of increasein temperature
onthelivelihood aswell ason the health of human beingsof the study area.

Increaseintemperatureresulted inlossof meager moisture obtained through scarce
rainfall by evaporation and causes scarcity of water required for the production and normal
growth of plants, livestock and human beings. However, theaverageannual rainfdl of the
area, inthe present day isonly 451.3mm. Hence, thereisamoisture deficit of 2108.7mm
inthearea. Thisindicatesahuge gap between theannua amount of preci pitation received
through rainfall and the amount | ost through evaporation. With no doubt, this has posed
serious adverseimpactson the pastoralists livelihood base such as pasture, water and
livestock and on the responsesthat are undertaken by pastoralists of the study areato
drought.

Rainfall Characteristicsof the Sudy Area: Informants explained that in 2002, 2006
and 2008 the Woredadid not receiverain for morethan 10 subsequent months. They said
that eventhough drought isnormal lifestylethat theKararyu pastoradists havehadtailored
to, in the past therewasrain and it was plungein regular patternin Ganna (long rain
season), Furmata (short rainy season) and Arfasa (medium rainy season) season. They
said that frequency of severe drought waslong (4-6 years) and length of drought month
was short in the past, especially, pre- 2002. They said that there was severe drought
during theHaile Selassi | regimein 1994, 1953, 1958, 1964, 1969, 1974, and during the
Dergregimein 1979 and 1983-85, and in the EPRDF in1994/95.

AccordingtoAkililuand Alebachew (2009), the averageannud rainfal inthe past
four or five decades showed adeclining trend in the moisture stressed areas of the southern
low lands of the country. Highrainfall within ashort day and intense down pours caused
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that water runs off in floods (Anderson and Mowjee, 2008). The dry areais aso
characterized by substantial and unpredictabledifferencesintota rainfall betweenyears,
within the year and even between areasin one year. The climate of the study areais
characterized by scarceabsoluterainfdl whichfalsunrdiably and within short rainy seasons,
and whichisoften of limited availability for human and livestock usewhich meanslow,
unpredictable, scattered, variableand erratic.

I nformants confirmed that in the present day, intensity of rainfal isincreasingand
in contrast to thislength of rainy month isdecreasing and evenin someyearsdrought is
becoming extended for morethan 10 months. Informants have al so compared the present
day length of therainy seasonwith the past; they said that inthe past Karrayu hadrainin
Gannaa, Furmata and Arfasa seasonsthat were sufficient for germination, growth and
regeneration of grassesand browse at each of the subsequent seasons. They aso explained
about the past pattern of Karrayu settlements. Inthe past, Karrayu had 3 typesof settlements
that were set gpart in spatial and tempora basisinwhichtheavailability of rainfal, water
and fodder; the suitability of theareafor human and livestock healthwerethemain criteria
and driving force for the movement of Karrayu pastoralists between these settlements
withinthe Karrayu boundary; but all these arenot functional today duetothelack of rains.

Inthe present day, drought uniformly hit al the settlementssmultaneoudy without
any spatia variaion unlikeinthe past and posed adverse effectson the household livelihood
sources. Thenameof the settlement wasderived from therespectiverainfal seasonsinthe
areaswhich were called Ona Gannaa, OnaBirraand OnaArfasa. Asit can be seenon
Table3, 70% of DRV and 83 % of Y'Y VsHHsresponded that anintengity of rainfall inthe
present day ishigh when compared with the pre- 2002. And 96% of HHsfromY'YV and
85% of HHsfrom DRV sconfirmed that in the present day length of rainy monthisshorten
thanin the past. Several studies by different scholars (Aklilu and Alebachew, 2009;
Mortimoreand Davies, 2008; Kirkbride and Grahn, 2008;Anderson and Mow;jee, 2008;
Jennings, 2007) also state the occurring of successive poor rains, increasesin drought
related shocksand | ess predictableand moreintenserainfal eventsover themediumterm
ontheEast and North of Africa Thisphenomenonistheredlity that isserioudy chalenging
Fentale pastoralistsin the present day through itsadverse effectson thelivelihood source;
prolonged drought resulting in scarcity of pasture and water and increased intensity of
rainfall withinashort time caused soil erosion and degradation of rangelandsin the study
area

Effects of Droughts on Livelihoods of Fantale Pastoralists and Availability of
Pasture: Since much of the pastoral househol d's consumption requirement isderived
from livestock or exchangewith livestock products, lossof livestock by thedroughtisa
seriousrisk for thelivelihoodsand socio-cultural fabricsof thepastoral households(Aklilu
and Alebachew, 2009). Livestock reproduction rate, production and productivity is
becoming lessand lessasthe study areaisexperiencing more extreme eventswhich are
becoming more and moreintense, notably drought. Household herd size hasextremely
decline from time to time because of the related effect of the drought such aslack of
pasture and water, emaciated body condition, susceptiblility to disease, death, low
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production, productivity and reproduction rate, and reduced pastoralists termsof trade.
In addition, increased severity and frequency of drought has aff ected pasture seed bank,
reduced germination, growth, sprouting and regeneration capacity of nutritiousgrasses,
bushes and herbaceous pasturein an alarming rate. Therelatively slow natural rate of
livestock reproduction dueto drought and disease a so created suitable environment for
the coloni zation of rangelands by unpal atable tree species. According to FAO (2008), in
recent yearsthe ASA L sof Ethiopiahave experienced severeand frequent livestock feed
crisisof unprecedented proportion. Informantssaid that in the past, God providesrainand
inturnrainsprovided pasturefor livestock. Asitisknown, livestock isK arrayus livelihood
base. Karrayu households get their entire basic daily consumption fromlivestock. Rain
(water), pasture, livestock and Karayus HH lifeisinterconnected; thereisno meaning out
of thisconnection but inthe present day, drought disconnectsthisrelationship.

The severity of drought has posed seriouspasture and water scarcity. They have
said that, inthepast, when aday or two showersof rainfal dropped, immediately grasses
weregerminating, sprouting and growing aswel | asother pa atabletreeswereregenerating
withinafew days. Butinthepresent day, evenif rainfdls, it takesalong time beforethe
germination and growth of grassspeci esand regeneration of paatablebrowse. Thisindicates
that increase in frequency and severity of the drought has declined and exhausted
germination, growing and sprouting capacity of grassesand a so theregeneration ability of
browse. Inadditiontothis, late onset and early cessation of rainfall at thecritical stage of
grassgrowing period decreased thereproduction processand seed formation of the pasture
and affected germination and availability of grasses. Cumul ative occurrencesof thisprocess
and eventsfor the successive season haveresulted in the depl etion of grassesbiodiversity
fromrangelands.

Inthe past, post drought recovery of pasture wasin ashort period of time, but
now recovery of pastureisprolonged. Furthermore, in the present day, before pastureis
recovered fromthe previoushit, other wave of drought occurs- thissituation hasgradudly
resulted in extinction of pasturefrom therangelands. Informantsal so said that in the past
therewereanumber of grassvarietiesthat were germinating by few showersof rainfall
and used by livestock. Also, there were anumber of tree speciesthat regenerated and
gaveediblefruit for human and livestock, but at present, dl theseare completely destroyed
fromtherangelandsdueto thedrought that isaggravated by climate change. Participants
explained their fear that the recent severe drought do not only cause the present day
scarcity of pasture but it a so put under question the sustainability of pasturefor future
USES.

Effects of Droughts on Availability of Water and Herd Size: Water is the most
fundamental physica capitd that has shaped pastord society (Helland, 1997; Cossinsand
Upton, 1987). InWoreda, rainfall isinadequate and erratic in termsof amount, duration
and distribution to meet the physiologica requirementsof both plantsand livestock. This
phenomenonisa so further aggravated by high temperature, strong and dry windsleading
to high evapo-transpiration whichinturn resulted in the scarcity of water. Except during
therainy seasons, water isacritical problem during thedry periodsfor householdsdueto
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the encroachment of the route to Permanent River by commercid farmsand conservation
parks. Hence, major water sourcesfor human and livestock inthe study areaare shallow
wells, boreholes, cisterns and ponds for their water requirements which are highly
susceptibleto drought, even during thenormal drought, these water pointsare completely
dried. Thescarcity of water isalso aggravated by increasingin severity of drought from
timetotime. Households(HHSs) arehighly challenged by poor avail ability and accessibility
of water pointsfor human and livestock. 60% of HHsfrom both villages confirmed that
the availability of water from boreholes, cisterns and wellswere moderate in the past.
71% of Y'YV and 67% of HHsfrom DRV s confirmed that the scarcity of water intheir
villagesin the present day ishigh. Househol dshavetrekked with their livestock to distant
places such as Sheshamne, Modjo, Adamaand Boset during drought whichismorethan
3-5daysduring normal and severedrought period. All of therespondentsfromY YV and
DRV sconfirmed that they weretravelling morethan 14km aday for delivering of water
for human consumption, small ruminantsand week livestocks, respectively.

Anassessment of livestock dynamicsof pastoral householdsof southern lowlands
have shown adeclining trend or downward spiral and erosion of livestock asset (Solomon,
1999; Aklilu and Alebachew, 2009). Similarly, thelivestock population of the study area
declinesfromtimetotimedueto drought. Especidly, anumber of cattleisdecreasinginan
alarming ratedueto lack of intrinsic capacity to escape and endure severe drought. When
compared withthelast 20 years, current HHS livestock holding have declined mainly due
toincrease severity and frequency of recent drought that isaggravated by the climate
changeand declined in rangel and resources. Informantsconfirmed that in the past, severity
of drought waslow and moderateand it did not result in total livestock loss, but 2002
drought and subsequent ones caused |oss of total livestock and it reduced drastically
household herd size.

Inaddition, in the present day, drought does not only cause desth of livestock but
a so declined reproduction of livestock and prolonged recovery period from lossof livestock
dueto previousdrought. To explainthe severity of climate change on the\Woredapeople,
the Karrayu informants said that when God wasgood, Karrayus cowsgavecavesinan
interval of oneand ahaf yearsand heifersstarted provision of calvesin 3 yearsbut now
heiferscould not givecalveseveninfour or fiveyearsand cowscould not givecavesinan
interval of 3years. Furthermore, during thedrought period Karrayu pastordistsddiberately
killed immature calves to increase the chances of perpetuating and surviving of the
reproductive cowsfrom death dueto lack of pasture and water. Accordingtothe UNDP
field report (2002), Karrayu pastoralists had lost 45 % of their livestock dueto 2002
severedrought. Table4 showslivestock that were dead during the 2002 and 2008 drought
fromtargeted HHsof theY'Y and DR villages. Asitisseenontable4, atota of 2,110
cattle, 1954 sheep, 1540 goats, and 330 camelsdied in 2001/2 and 2007/8 when severe
drought targeted HHs. Each HH had |ost arange of 2-30 cattle, 1-29 sheep, 0-27 goats,
0-7 camelsduring 2001/2 and 2007/8 drought. Average death of cattlewashigh onHHs
of DRV than Y'Y village. Thiswasduetothefact that Y'YV ismore mobileand can escape
adverse effectsof drought than DRV HHs. Average death of goat and camel respectively
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werehigher in Y'YV than DRV. Thiswas dueto adverse effects of an unknown camel
disease and madness of goatsthat was aggravated by drought and hasresulted in deaths
of camelsand goatswhichismoreinY'Y village. Average death of sheepwashowever low
inDRvthanYYV HHs.

Asitisseenfrom Figure 1, averagelivestock size of HHsof DRV hasdeclined
from 34.5 cattle, 34.2 sheep, 27.6 goats and 9.1 camel to 9.8 cattle, 9.8 sheep, 11.4
goatsand 4.4 camels. And average HH livestock size of Y'YV hasdeclined from 39.3
cattle, 45.1 sheep, 47.2 goats, and 21.6 camelsto 7.7 cattle, 10.3 sheep, 16.3 goatsand
6.3 camels. Inthelast two decades, droughtsreduced morethan 75% of HHs herd size.
The declinein size of cattle waslow in DRV compared to the Y YV HHS dueto the
doublesword effectsof drought on Y'YV HHs. Y'YV HHslost their livestock by drought
and by selling for exchange with cereals. Since DRV HHs have supplemented their
livelihoodsfrom theopportunisticfarming than Y'YV HHS, they werelessaffected by the
double sword effect of droughts. Dueto drought, in the present day, per capitalivestock
holdingisbelow 6.5, and fromthis, the proportion of goat ismorethan 50%. Thisindicates
that livestock holdingsof the HHs have showed adeclining trend when compared with the
past 20 years. According to Scoons (1995) to be ableto continuein pastoral modeof life,
livestock per capitashould bemoreor equal to 7. Dataon table 5 represented by 97% of
therespondents confirm that both in the past and in the present day, droughtsare causing
livestock death, reduce herd size and decline reproduction rate. However, 99% of the
respondents confirmed that inthe present day, severity of drought ishigher thaninthe past.

Effectsof Droughtson Livestock Production and Productivity: Extensivelivestock
rearingisthemain livelihood basesfor Karayyu HHs. Thisimpliesthat production and
productivity of livestock would have asignificant effect on thelivelihood of the HHs.
Livestock are sourcesof food, income, prestige, and security intimesof hardship. Inthe
present day, HHsraised livestock for amix of subsi stence (particularly milk) and market
needs (for example, selling livestock to purchase food and other basic necessities).
Informantsreveded that inthe past, livestock production and productivity washigher than
in the present. They said that God was good and pasture was available as a result,
livestock productivity washigh. Inthe past, Karayus routinefood wasmilk, milk products,
blood and meat. An elder from Yayavillage during the focus group discussion said that
Karrayu hashad no suugi and Karrayus Suqi islivestock.

Livestocksare sources of everything for Karrayu pastoralists. They drink milk
instead of water, eat butter and milk asfood. They have said that in the past, therewas
sufficient pasture (locally called citaa). Hence, livestock provides sufficient milk.
Traditionally, the Karrayus produce and consumemilk of cow, sheep, goatsand camels.
But now, livestock denied Karrayu HHs, especidly during adry period milk isnot expected
at all and HHs suffer how to make the livestock survive. Dueto lack of pasture, the
livestock body conditionisemaciated, susceptibleto disease, severity of hot weather and
variationin daily temperatures have caused break out of external parasite (pest) and has
resulted in declining of livestock physical condition. Asaresult, Karrayus livestock have
low demand for meat on the market.
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In addition, they have said that in the past, livestock was recovered in ashort
period of timefrom effectsof drought and provided milk, but inthe present day recovering
takesalong period of timedueto increasingin frequency and severity of drought. Asitis
seen ontable 6, all respondents confirmed that both in the past and in the present day,
drought reduce quantity and quality of milk and meat from livestock, cause breakout of
human and livestock disease and pest. However, 99% of therespondentsfrom Y'Y and
97%from DR villagesconfirmed that severity of drought onthe production and productivity
of livestock ishigher inthe present day than the past.

Figure 2 shows past and present day average milk per day per livestock. An
average milk production of household of DR village per day per livestock has declined
from 3.33liter per cow, 1.27 liter per sheep, 1.53 liter per goat and 6.08 liter per camel
per day, respectively to 1.36 liter per cow, 0.93 liter per sheep, 0.75 liter per goat and
2.62 liter per camel per day, respectively. An averagemilk production of Y'Y village per
livestock hasdeclined from 4.22 liter per cow, 1.65 liter per sheep, 1.04 liter per goat,
and 6.09 liter per camel per day, respectively to 1.28 liter per cow, 0.77 liter per sheep,
1.33liter per goat and 2.59 liter per camel per day, respectively. Thereisagreat difference
inmilk yield per day per al livestock category between the past and present day except
milk from goats. In thelast two decades, droughts decreased more than 50 % of HHS
milk production. Thisindicatesthat increasein frequency and severity of drought has
posed adeclining of milk per livestock per day in the present day.

Since cattle of the Y'YV HHs moved to distant placesthan the DRV HHsthe
chance of exhaustively using milk from cattlein the present day isvery low. In addition,
DRV HHshaveminimized scarcity of pastureby crop resduethan Y'YV HHs. Shortage
incamd'smilk isalmost equd in both villages. Thisisdueto unknown present day camel
disease and increasing mobility of camelsto distant places. In the present day, milk from
goat isnot showing variation when compared with the past. Thisisdueto thefact thatin
the past, HHshad not exhaudtively used milk from goat sncemilk from cattlewasabundant.
Inaddition, small stocksunlikelarge stocks such ascamel cannot moveto distant places
during the drought, as sresult, small stocks including goats are more accessible for
consumption to majority of the household membersin the present day, than the other
livestocks moved to distant places. Hence, thisdoes not indicate theincrement in milk
yieldfrom goat inthe present day, but it indicatesthe under utilization of milk fromgoatsin
the past day dueto the availability of milk from cattleand camels.

Effectsof Droughtson Pastoralists Termsof Trade: Toulmin (1995) has presented
athree stage model of the drought cycle which indicates stages of severity of drought
withinagiventimeframe. According to hismodel instagel, failure of rains (drought)
declined availability and quality of forageand resulted in death of large number of livestock
with amoderate decrease of pricesof livestock and increasein price of grain (asituation
of price scissors effect occurs at this stage). In stage |1, drought reaches its climax
accompanied by continuousincrease of livestock off-take either through desth, saleor
daughter despitetherdativeimprovement of rainfall and water. Grain price continuesto
escalate. Instagelll, availability of rainfall improves pasture conditions, which means
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pasturerecoversfrom the effects of the previous drought and becomesready to support
morelivestock and livestock pricesstarted to rise.

According to thefindingsof thisstudy, Toulmin'smodel isonly functional when
cycleof drought islong; and its practicability iscompletely under question, especidly, in
the present day, when drought cycleis shortened and do not allow recovery of pasturein
agiventimeframe duetoincreasing severity and frequency of drought. In addition, the
higher thefrequency of drought yearsgiving no timeto recover fromtheprevioushit, the
lower therecovery fromtheeffectsof thedrought. Thisistheredlity that isobservedinthe
present day inthestudy area. Thisa so putsfunctionality of themodel under question. As
itisseen fromthisstudy, increasein frequency of drought and extent of the severity of
drought ontheKarrayu pastoralists livelihood isgresatly prolonged recovery time. Evenin
some cases, thereisno recovery at all dueto the occurrence of other wave of drought
beforerecovering fromtheprevioushit. Pastoraists receive poor priceduring thedrought,
especialy if the condition of theanimal ispoor dueto weight lossand stress caused either
by drought, along trek over difficult terrain, or both (Scott-villiers, 2006).

Informantsrai sed that both in the past and in the present, droughts have caused
scarcity of pastureand have been resulting in declining of livestock body conditionandthis
inturn hasresulted infall of livestock priceandriseof grain priceinthemarket. Inthe padt,
cycleof severedrought waslong and householdswere easily recovered from the effects
within ashort period of timeand termsof tradewereimproved as pastoralistsstarted to
get sufficient milk and other livestock products. However, inthe present day, every year is
drought, cyclesof drought istoo shortened and it does not givetimeto recover fromthe
effectsand caused continuousfall of livestock priceand riseof grain price (negativeterms
of trade). They aso confirmed that during drought, especialy, during severedroughtin
fear of death of livestock, HHs are subjected to gather their livestock to the market but
demandisvery low dueto declining livestock body condition.

In Ethiopia, theimpacts of drought areincreasing grainretail pricesand salesof
livestock. Theability to buy food or not dependson theamount of thelivestock assetsand
their valuein purchasing thefood required to sustain thelivelihood of the pastoralists.
However, priceof livestock during drought isso low that pastoralists can no longer buy
goodsto sugtainthemsealves. Thus, combination of priceand number of holdingsof livestock
providetheextent of pastoraliststo purchase goodsand services (Cuittler, 1985). Similarly,
anelderly personfrom DRV said that priceof livestock isdecreasing but in contrast, price
of grainisincreasing, especialy, during 2002 and subsequent droughts. Thissituationis
serioudy chdlenging HHslivelihoods. The household survey result ontable 7 reved sthat
90 % of HHsfrom Y'YV and 68 % from DRV confirmed that the severity of negative
termsof tradeishighinthe present day thanin the past. Theseverity ishigh bothinthe past
andinthepresent day onY YV HHsthan DRV dueto double swordsof drought effects

whichismore onthe pastoraliststhan agro-pastoralists.

Table 1: The patterns of drought (%)

Yaya DireRedie Total
Patter ns of drought Before 10yrs Now Before 10yrs Now  Before 10yrs Now
Length of cycle of drought year

Journal of Environmental Issues and Agriculture in Developing Countries, Vol. 4, No. 3, Dec., 2012 14



- Short 7 74 75.5
-Medium 3 23 7
26 5 245
- Long 97 93 95
Duration of drought month in a year
-Short 70 83 76.5
-Medium 30 1 17 11 235 6
-Long 99 89 94
Source: Household survey, 2010
Table 2: The severity of drought or hotness of the sun and wind speed (%)
Yaya DireRedie Total

Before 10yrs Now Before 10yrs Now  Before 10yrs Now
Severity of drought or hotness of the sun
- low 4 6 5 3
- moderate 96 6 94 8 95 7
- High 94 92 93
Magnitude of wind speed
- low 84 76 80
- moderate 16 8 24 12 20 10
- high 92 88 90

Source: Household survey, 2010

Table 3: Households responses on the intensity and length of rainfall month in the study Area (%)
DireRedie Average

Intensity of rainfall

- low

- moderate

- high

Length of rainy month
- short

- medium

- long

Yaya
Past

65
35

70
30

Source: Household Survey, 2010

Table4: Death of livestock by drought in Yayaand Dir
NCD
684
14.87
11.295
1426
16.2
15.205
2110
15.75
13.957

Village
Yaya Sum

Mean

Std. Dev

Dire Redei Sum

Mean

Std. Dev

Total Sum

Mean

Std. Dev

Present

Past

Present

71
29

65
35

Present

Past
68
30 32
70
94
6 67.5
325
reRedievi
NSD NGD
746 836
16.22 18.17
14.12 16.909
1208 704
13.73 8.19
14.285 8.892
1954 1540
14.58 11.67
14.225 13.128

235
76.5

Ilage (2001/2 and 2007/8 drought)

NCID
218
4.74
5.972
112
1.27
2.495
330
2.46
4.344

Total
2484

3450

5934

Source: Household survey, 2010. NCD = No of Cattle; NSD = No of Sheep; NGD = No of goat; NCID = No of Camel
Table5: Adverse effects of drought on the household herd size (HHs responses in %)

Effects of drought
Increased livestock death?

Reduced reproduction rate?

Yes

No

Severity of the effects
Low

Moderate

High

Recovery period from the effects

Short

Medium

Long

No recovery at al

Source: Household survey, 2010
Table 6: Percentage of Severity and Effects of Drought on Livestock Production and Productivity
Dire Redie

Past Present

Adverse effects of drought Yaya

95
5

3
7
20

4
69
27

Past

Yaya
Past

Present

4
83
13

Present

DireRedie

Past Present

99 95

1 5

10

73 15

17 85

7

83 8

10 83
9

Total

Total

Past

97
3

6.5
75
18.5

55
76
18.5

Past

Present

6
83
11

Present
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Declined milk and other livestock products?

Yes 100 100 100 100 100 100
No

Severity of the effects

Low

Moderate 97 1 96 3 96.5 2
High 3 99 4 97 35 98
Recovery period fromthe effects

Short 93 89 91

Medium 7 3 11 7 9

Long 87 83 85
No recovery at all 13 9 11

Source: Household survey, 2010

Table 7: Percentage of household responses on adverse effects of drought on pastoralists' Terms of Trade
Adver se effects of drought Yaya Dire Redie Total

Past Present Past Present Past Present
Decline price of livestock?
Risegrain price?

Yes 97 99 9% 99 96.5 99
No 3 1 4 1 351
Severity of effects

Low 3 10 35

Moderate 97 10 20 8 96.5
High 90 68 91
Recovery period

Short 97 96 96.5

Medium

Long 91 91 91
No recovery at all 9 9 9

Source: Survey, 2010

Figure1: Past and present day herd sizeof Y'Y and DR VillagesHHs
Source: Household survey, 2010
Figure 2: Past and present day amount of milk per livestock per day in Y Yand DR Villages
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Source: Household Survey, 2010

CONCLUSIONAND RECOMMENDATIONS

Findingsindicated that Karrayu pastoral HHs have been victims of drought and related
adverseeffects. Especially, inthe present day, drought cycleisshortened and the severity
of drought on livesand livelihoods of pastoral HHs isextremely increased bizarrely dueto
Globa climate change. Hence, contextual understanding of the patternsof drought and
identifying of variousresponse mechanismsre evant in mitigating droughts, s multaneoudy
working towardsthe betterment of pastoralistsare thefundamental tasksthat arerequired
from concerned stakehol dersto takeinto consideration. Inveiw of this, thefollowing are
believed to bethe decisivefactorsin spreading drought risks. Contextual understanding of
the patterns of recent severe drought is the prerequisite task for any development
interventionthat isdesignedin promoting livelihoodsof thearea. Sincemonitoring of rainfal
patternisauseful indicator of early warning of drought, continuous forecasting and
monitoring of climatic conditionsarethe prior issuesthat need attention through using both
indigenousknowledge and scientific methods; and disseminating of timely informationto
reducethe adverse effects of drought on the households.

In this case, climate foresight must beintegrated in planning for pastoralists
development asan early warning system and asameansof perceivingtimely stressandto
design early appropriateintervention. Inlinewiththis, better awarenessof how to access
and useclimate projectionsisrequired at different levelsof planning and implementationto
mitigatethe HHslivelihood from the adverse effects of the recent severe drought and to
develop local level adaptation. Identifying more viableand productive pastoral and non
pastoral activitiesthat arewell suited to the agro-ecological condition of theareaisthe
decisivefactorsto reduce vulnerability of the househol dsto drought. Mobility and herd
diversificationsare among the pastoral activitiesthat requires due attention to minimize
adverse effects of drought on pastoral households. In addition, perseverance haveto be
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made to make use of unexploited local wealth potentia sof non pastoral activitiessuchas
agriculture(irrigation and rainfed) trade, micro enterprise, tourism asdevel opment Srategies
inresponsesthat are undertaken to drought. Furthermore, due attention and priority is
required from natural and social scienceresearchinstitution to find drought tolerant and
drought escaping forage, livestock and crop variety to strengthen pastoralists adaptation
to recent severe drought/climate change/. In general, it is better to promote holistic
devel opment approach that compriseboth pastoral and non pastora activitiesto undertake
sustainableresponsesto drought instead of only giving blueprint development approach
(sedentary agriculture) (MOARD, 2008) asafinal option to adverse effectsof drought.
Inthe present day, thebasic socid and economic serviceprovison andinfrastructure
development such aseducation, health, roads, market, water, credit servicesare poorly
developed in the Dhega Hedu and Gelchakebel es of the FentaleWoreda. Therefore, itis
imperdtiveto pay much attention ontheexpans on of basc socid and economicinfragtructure
development and provision of servicewith the aim to connect marginalized pastoral
householdsto theregiona and national socio-economic development opportunities, to
endorse pastoraliststo take on appropriate response mechanismsto severe drought and
to build pastoraists asset basethat constitute natura , physica, financial, humanand socia

capitd.
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