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IJvcslOd< plays on InWI3nI role In !he eoonomy of EthIOPia Reliable slatistical information on 
1Od< numb<lrs IS essential to Govemrrenl policy makers and other dala users. Since 

1ge(){81 lhe SlalIslJCal Aulhorily (CSA) has been producing liveslock estimates for the 
tIty paris oIlhe oountr; baSed on annual agncultural sample surveys Although pasloral 

...... ccntribuIo a lignlfialrt pof\lOI\ of !he livestock resources of the country, adequale 
tical !len Is rot va labia and co rrelhodology was eSlablished 10 counl the 

20C 'Il2 GSA oondUClOd !he fiBI ever bOnal agncullural census, of which a livestock 
both In oed n ry and pastoraf areas of the country IS a planned component. For 

Sor....a tho GSA dedd 10 general rollable f!Qure. of Ihe IIveslock population (cattle, 
ShooP and eqUlds) nd their d tnbuttan by commIssioning for the first time an 

IUIVOY I suppott ~om USAID nd the EthIOPian Govemment. 

I survey of which took place In the period 5-23 

2 The Survey Area 

The ~I:::,~-;J lIN of seven of the SOmali RegIOn'S nIne administrative 
It n IQ I wtIch ~ r f 6OOlO 242,000 km' Llben and Jljiga 

7,.. __ 0 !hoy t'4Id beet> coverod by CC<'VentlOnal """,ns 

AAIIo::~~ 1 .m In width ~"ondll>g along lit Intern.1tlonal borders, Which was 
C) out 01 boI.I1do tor MCUII!y re:lOOnt 

3 Appro 

oond to IT1JU>9 rrelhod called the Syslemalic 

~""'INII~"" fiI11I (USUIfIy k"""" by I eaonym, SRF). d lads of which may be found in 
~~~:~~(1:g7e~ Tho present lion r.,qutned !he survey area to be overlaid with a 
1 10 or grid ... hO ... ,· In Fig 2 

wIthil bIe time. three ""craft were deployed all of 

,~:~ ~:::I 00taIs of 1hose alternft and thell aews are gIVen In Table 1, 
!he I~":ol 10 c:IC:horo ~ F!Q 2 

5Y-AHZ 5Y·81H 5Y-ATS 
~~ 206 Cessna 182 

~ _~w;;a'~dl~~~~~~l '" R 00_ ~I 0 So1on CaDI. A. Lalani 
"'" ___ Am A'J!?W!1'I:Ilegosse Ato Tesfa e Gezahean 

"''' C ChetIJ ~ • H K.arnU1a Mr J Waithaka 
, G ~ B Raburu Mr P. Nouru 
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The nomnal sampling parameters for the present survey, together with those actually attained 
by eadl aircraft are shown in Table 2. Transects were flown north·south at a spadng of 10km 
aaoss the entire survey area, save for a mountainous area of 700km2 in Afder Zone that could 
not be covered because of persistent low doud and rain. 

Table 2: Nominal and actual sampling parameters by aircraft 

Nominal 5Y-AHZ 5Y-BIH 5Y-ATS 
Transect spacing II,," 10 10 10 10 
Sub-Unit length (km 10 10 10 10 

Hei ht above ground ft 400 316 411 386 
Ground speed (kph 160 170 177 185 
Combined strip width (m 300 347 329 348 
Samole fraction % \ 3.00 3.47 3.29 3.48 

Atea surveyed (km 74,500 86,200 80,600 

The variables counted by the Rear Seat Observers (RSOs) in their sampling stnps were: 

• Livestock: Cattle, Shoats (sheep and goats), Camels, Equids (horses, asses and mules) 
• Dams and birkas: a composite variable for all manmade water retention and storage 

devices 
• Traditional roofs: structures roofed with thatch, mud or plastic sheeting (usually round) 
• Modem roofs: structures roofed with tin sheets, tiles, cement etc (usually square) 
• All wildlife species 

In addition to recording the aircraft's height above ground at least once in every 10km segment 
of transect (or sulrunit), the Front Seat Observers (FSOs) recorded the following on a simple 
presence or absence basis: 

• Surface water 
• Temporary wells (hand--dug wells 10 river beds) 

Transects and sub--units were defined, and data have been mapped, according to the 
internationally recognised UTM system. Position, direction and ground speed were controlled 
using on·board GPS navigation computers configured to the UTM system. Height above 
ground was controlled using radar altimeters. 

Data collection, collation and analysis involved the creation of three separate databases, one 
for each aircraft. Each was constructed in such a way that every observation was geo­
referenced to a given transect and sub--unit, each of which had unique attributes in terms of 
zone and stnp width. 

Counting bias was controlled through the use of oblique photography. Groups of individuals 
greater than 10 in number were photographed in flight using 35mm, 200ASA colour slide film. 
The actual number in the group was later counted off the photograph using a binocular 
microscope, and was.edited into the database for analytical purposes. By comparing visual 
estimates with actual photo counts, a correction factor was obtained for each observer and 
each variable for which comparable data sets were available. Because visual estimates of 
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small groups generally are under·estimates while those of large groups are over-estimates, 
counting bias IS best determined and described through regression analysis (see AppendIX 1). 
The various formulae obtained were applied as appropriate to all groups greater than 10 for 
whidl no usable photograph had been obtained (either because the observer ~missedM, or due 
to poor quality). 

Following the photcx:orrection process, the three primary databases were separated and re­
aggregated by Zone to give seven secondary databases. Because the strip width for each sub· 
unit was known, this allowed the correct sampling fraction to be calculated even where the 
zonal data had been collected by more than one aircraft. 

Population estimates were derived from each zonal database using the Jolly II Method for 
unequal sized sample Units (Jolly 1969). FollOWing the notation of Caughley (1977) thiS 
estimates the poPL:liation Yas Y=AD where A is the survey area and 0 is density. DenSity 0 is 
estimated as D=..[y Ira where y is the number of animals counted In a, the area sampled 
The variance of Y is estimated as: 

Var(Y)=N(N-n) II+o' Ea'-2DEay In(n-l) 

where N is the total possible transects in the survey area and n the number of transects 
sampled. The standard error of Vis SE(y)=";Var(Y). The precision of Ymay be expressed as 
the coefficient of variation (CV), which is calculated as GV(y)=SE(y)1 Ywhich may be 
conveniently expressed as a percentage. Alternatively, precision may be indicated by 
calculating confidence limits for Vat a given degree of probability. The 95% CL of (y) = ± t)( 
SE (y), where 'f = n-1 degrees offreedom. Srudent's t·values are obtained from tables. 

In this method, a "sample unit" consists of all the individuals counted by both observers in a 
given transect. For any analytical stratum therefore, the number of samples equals the number 
of transects flown within it. The method converts the raw count to a density, based on the 
length and width of the observers' counting strip, its length being the same length as the 
transect, and its wrdth dependent on the height above ground. The latter relationship was 
determined by calibration flights carried out by each aircraft before surveying commenced. 

The relevant details for each reporting unit are given in Table 3 below 

Table 3: Sampling parameters by analytical stratum 

Afder DeRehabur Fik Gode Korahe Shinile Warder 
Total area 53,200 34,600 15,600 34,500 31,400 26.900 44.900 
surveyed 

I (kIn')-
Aircraft IH,TS HZ,IH,TS HZ HZ,IH,TS HZ,IH,TS HZ TS 
involved 
Number of 43 31 17 39 27 23 34 
1ransects 
Sample 3.37 3.38 3.70 332 334 3.42 349 
fraction 

1(%) 
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Detailed results are provided as seven Annexes to this report, each specIfic to a particular 
Zone as follows: 

ZONE ANNEX ZONE ANNEX 
Nder 1 Korahe 5 
Deaehabur 2 Shinite 6 
Fik 3 Warder 7 
God. 4 

In each case estimates have been generated for the entire zone, induding those parts not 
sampled, on the assumption that average spedes densities in the non-sampled parts of a zone 
equal, or at least do not differ significantly from, average densities in the sampled parts. The 
complete area of each zone was measured off its computer image using the GIS programme. 
Arcview. 

The results given in the Annexes are in both tabular and mapped fannats. The tables give the 
estimated population of earn variable (Y), its Standard Error (SE) and Coefficent of Variation 
(CV), together with the upper and lower 95% Confidence limits. The maps show either density 
distributions (for quaRtitative variables) or presence/absence (for qualitative variables). 

Using the applicable ratios which the CSA has made available from its contemporary ground 
surveys, the zonal livestock data are further broken down by species (for shoats and equids), 
sex and age. 

It is widely recognised that the Jolly II method returns very conservative estimates of predsion. 
Despite this, there is a convincing body of evidence that the estimates obtained are relatively 
accurate. Any result with a CV equal to or less than 20% of the estimate would be considered 
goOO even from a 15% sample, let alone a 3% sample as in this survey. Confidence limits 
probably can most usefully be interpreted as an index of distribution pattern. Highly clumped 
distributions produce high CVs and wide confidence limits, and vice versa. Wildlife spedes that 
are extremely scarce or hard to see are always highly clumped. Such imprecise data are 
nonetheless useful in comparing different areas at the same time, or the same area at different 
times. 

Summary tables for livestock and other major variables are provided in Tables 4 and 5 below: 

Table 4: Summary of livestock estimates by Zone 
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Because the variable "traditional roor can be equated with a pastoralist's dwelling, the ratio of 
total livestock to dwellings can be used an index of relative pastoral wealth and, by extension, 

of food secunty. 

Table 5: Summary of estimates for dwellings, dams and birkas, and principal wildlife by 

Zone 

A full list of the wildlife species observed during the survey is given in Appendix 2. 

Because the zones vary in size (see Annexes 1 to 7), a comparison between them based on 
total numbers can be deceptive. Densities provide a more meaningful comparison, as given for 
livestock in Table 6. 

Table 6: Livestock densities by Zone (nlkm
2
) 

Afder Oegehabur Fik Gode Korahe Shinile Warder 

Cattle 2.8 1.4 1.0 4.7 0.8 6.8 0.7 

Sheep & Goats 31.3 56.6 12.2 42.4 32.7 49.5 69.9 

Camels 2.3 3.5 1.6 3.3 4.7 3.4 7.2 

Equids 0.1 0.1 0.2 0.3 0.1 0.5 0.01 

ALL 36.5 61.6 15.0 SO.6 38.3 60.1 77.8 

Caughley, G.C. 1977 Sampling in aenal survey. Journal of Wildlife Management 41(4): 605-

614 

Jolly, G. M. 1969 Sampling methods for aerial census of wildlife populations. East African 
Agocu"ural and FonesUy Journal 34: 46-49 

Norton-Gnffiths, M. (1978) Counting Animals. Handbook NO.1 in a senes of handbooks on 
techniques currently used in Afncan wildlife ecology (Ed: J. Gnmsdell). Afncan Wildlife 

Foundation, Nairobi. 
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Appendix 1 

Correction of Counting Bias 

Visual estimates of groups with more than 10 individuals for which there was no corresponding 
photograph were corrected according to the formula 

Where 

y=mx+b 

y;; corrected value 
x = visual estimate 

and m and b are constants derived from the regression analysis of visual estimate-photo count 
data pairs as shown in the table below. 

Aircraft Observer Species No of data m b 
airs 

5Y-AHZ CC Cattle 51 0.715 15.225 
Shoats 332 0.958 6.251 
Camel 14 1.226 -2.944 

GM Cattle 39 0.548 8.280 
Shoats 383 0.514 21.950 
Camel 14 0476 14.302 

5Y-BIH BR Cattle 56 0.740 5.876 
Shoats 328 0.881 -1.862 
Camel 8 0.702 5.007 

HK Cattle 74 0.742 6.977 
Shoats 265 0.802 15.914 
Camel 66 0.844 3.485 
Trad roof 10 0.593 12.422 

5Y-ATS PN Cattle 9 1.075 6.178 
Shoats 384 1.033 11 .237 
Camel 19 1.068 -1.143 

JW Cattle 13 0.871 1.877 
Shoats 536 0717 16.789 
Camel 45 0.817 3.916 



r-
OibataQ 
Oikdik 
Gazelle 
Gerenuk 
Grew's Zebra 
Jackal 
Leo ard 
Lesser Kudu 
Ostrich 
Warthoa 
Wild Dog 
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Appendix 2 

Wildlife species observed by Zone 

AD DH FK GO KR SH WD 
Ammodorcas darke; ., ., 
MadoouaSDD ., ., 
Gazella soemmemno; 
Litocranius walleri ., ., ., ., ., 
Eouus orewi 

., 
Canis SOD 

Pan/hera narous 
Tra elanhus imberbis ., ., ., 
Stro/No moIibdoDhanus .- ., ., 
Phacochoerus aethiooicus " " 

., ./ ./ 
L vcaon llIcfus 

AD Alder, DH Oegehabur: FK Fik; GD GoOe; KR Koralle; SH Shinile: 'NO Warder 
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ANNEX 1 

AFDERZONE 
POPULATION ESTIMATES 

and 

DISTRIBUTION MAPS 



Area: 59,845 km2 

" i",., .. name 

ICattle 
p and goats 

~IS 

,I roofs 
n roofs 

IDams and ."kas 

.r Kudu 

I i 

166,4 
1.875.211 

4,401 

53.29 
3.10' 

6681 

6, 

12 

410 

SEI 

Aerial SUlVoy in the Somali Region 
AFDERZONE 

C Upper ~ Lower limit 

11 218.0 . 

~ 
1: ~~ 1,425.16E 

~ __ ~~_~117~: 105.~ 
301 7. 1.80E 

lS: 

28< 
1461 
5331 

I 
I 

11 
4· 

" 
, 

72,48' 
5.7 

9691 

1 

34.11C 
43: 
36 

1.: I----~ 1C 

2.3081 221 

DISTRIBUTION OF CATTLE BY AGE AND SEX 2003(1996 E.C) 
Total Male Female 

Age Number % Number % Number % 

Total 166471 100 41152 24.72 125319 75.28 
Under 6 month 29532 17.74 13567 8.15 15965 9.59 
6 months - under 1 year 17396 10.45 7641 4.59 9755 5.86 
1 year - under 2 years 28067 16.86 10454 6.28 17613 10.58 
2 years and older 83935 50.42 8890 5~ 75045 45.08 
10 years and above 7541 4.53 599 0.36 6942 417 



Aerial Survey in the Somali Region 
AFDERlONE 

DISTRIBUTION OF CAMELS BY AGE AND SEX 2003(1996 E.C) 
Total Male Female 

Age Number % Number % Number % 

Total 140454 '00 31321 22.3 '09'33 77.7 
Under 4 years 40647 28.94 14031 999 26616 '895 
4 years and older 99807 7106 '7290 12.31 82517 5875 

I I ; OF • ;& ; BY SEX AND AGE ; E.C) 
Tolal IMaie I 

IAge % I~ % 

IAII 440~ '00 18951 4: 251 5i 

ITol.1 16 0.36 '2 0.27 4 009 
• 3 years 0 0 0 0 C 

~ 13 years and older '6 0.36 '2 0.27 

ITot.1 i =I l591 

-*~~ 
24681 56.0' 

3 years 724 565 '2.83 
1 years and older '" 25.7E 1903 43.18 

Tot .1 Mules 63 1.44 24 0.54 4C 

.~ r 3 years 20 0.45 'E 0.36 
13 years and older 44 0.9S 0.18 3E 
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AERIAL SURVEY IN THE SOMALI REGION 
November 2003 

ANNEX 2 

DEGEHABUR ZONE 
POPULATION ESTIMATES 

and 

DISTRIBUTION MAPS 



Area: 37,407 km' 

Variable name Population SE 
estimate 

Cattle 51.536 12.349 
Sheep and goals 2.117.704 247.685 
Camels 131.106 12.246 
Equids 5.502 1.224 

Traditional roofs 45.318 5.733 
Modern roofs 1.622 703 
Dams and birkas 8.332 3551 

Dik Dik 636 209 
Gerenuk 572 231 
Warthog 668 205 

ILivestock/roof ratio i I 

50 91 

CV 
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22 

13 
43 
43 

33 
40 
31 
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Aerial Survey in the Somali Region 
DEGEHABUR ZONE 

95'/. CL 
Upper limit Lower limit 

75.758 27,314 
2.604.776 1.630.632 

154,705 107.507 
7.923 3.081 

56.648 33.989 
3.017 227 

15.331 1.333 

1.049 223 
1.030 114 
1.075 261 

, 
I 

I 



Aerial Survey in the Somali Region 
DEGEHABUR ZONE 

DISTRIBUTION OF CAMELS BY AGE AND SEX 2003(1996 E.C) 
Total Male Female 

Age Number % Number % Number % 

Total 131106 100 37273 2843 93833 71.57 
Under 4 years 38047 29.02 14330 10.93 23717 1809 
4 years and older 93059 70.98 22944 17.5 70115 53.48 

DISTRIBUTIONS OF HORSES, ASSES & MULES BY SEX AND AGE 2003(1996 E.C) 
Total Male Female 

Age Number % Number % Number % 

All Equids 5502 100 2779 505 2723 495 

Tota l Horses 19 0.34 9 0.17 9 0.17 
Under 3 years 9 0.17 9 0.17 0 0 
3 years and older 9 0.17 0 0 9 017 

Tota l Asses 5415 98.42 2729 49.6 2686 48.82 
Under 3 years 1202 21.85 645 11.72 557 10.13 
3 years and older 4213 76.57 2084 3788 2129 38.69 

Total Mules 68 1.24 40 0.73 28 0.51 
Under 3 years 20 0.36 20 0.36 0 0 
3 years and older 48 0.88 20 037 28 0.51 
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AERIAL SURVEY IN THE SOMALI REGION 
November 2003 

ANNEX 3 

FIKZONE 
POPULATION ESTIMATES 

and 

DISTRIBUTION MAPS 



Area : 16,325 km' 

name SE C\ 

AenaJ SUIYeY ", the SOmalI RfIg/Oft 
FIK ZONE 

95%C[ 
I r llmlt r limit 

, i II roofs 
n roofs 

IDams and birkas 

~kDlk 

r Kudu 

1,282 
1961 
27 

fralio I 2', 

3,2701 
971 

119 

200 
9' -54f 3481 

DISTRIBUTION OF CATILE BY AGE AND SEX 2003(1996 E,C) 

Total Male Female 
Age Number % Number % Number 

Total 17072 100 4516 26.45 12556 

Under 6 month 2557 1498 1099 644 1458 

6 months - under 1 year 1989 1165 683 4 1306 

1 year - under 2 vealS 3051 17 87 871 51 2180 

2 years and older 8263 48.4 1670 9.78 6593 

1 0 years and above 1212 7 .1 193 1.13 1019 

% 

73 55 
854 
7.65 

12.77 
38.62 

5.97 



Aenal Survey In the Somali ReglOl1 
FIK ZON" 

DISTRIBUTION OF CAMELS BY AGE AND SEX 2003(1996 E.C) 
Total Male Female 

Age Number % Number % Number % 

Total 25605 100 7861 307 17744 693 
Under 4 years 6263 24.46 2717 10.61 3546 1385 
4 years and older 19342 7554 5144 20.09 14198 5545 

DISTRIBUTIONS OF HORSES, ASSES & MULES BY SEX AND AGE 2003(1996 E.G) 
Total Male Female 

Age Number % Number % Number % 

All Equids 3072 100 2115 68.85 957 31 15 

Total Horses 13 0.41 13 041 0 0 
Under 3 years 4 0.12 4 012 0 0 
3 years and older 9 0.29 9 0.29 0 0 

Total Asses 3033 98.73 2076 67.58 957 31.15 
Under 3 years 362 11.77 208 677 154 5 
3 years and older 2671 8696 1868 60.81 803 26.15 

Total Mules 26 0.86 26 0.86 0 0 
Under 3 years 0 0 0 0 0 0 
3 years and older 26 086 26 086 0 0 

• J 
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AERIAL SURVEY IN THE SOMAli REGION 
NO\l~mber 2003 

ANNEX4 

GODE ZONE 

POPULATION ESTIMATES 

and 

DISTRIBUTION MAPS 



Area: 35,498 km' 

!variable name I,Population 
, 

SE 

~est i mate 

Cattle • 165.2771 26.906 

Sheep and goat:~ t-1.503.537 237.305 

Camels 115.498 16.155 -- . 
EqUlds 10.816 2.748 

TradItional roofs 34.937 6.433 
Modern roofs 651 345 

Dams and birkas 341 207 

Dik Dik 155 85 

Gerenuk 1.054 373 

Ostrich 341 158 
--. 

Warth"" 713 248 
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JT.JClI'. OF CA LEBYAGE AND SEX2003(1 ; E.C 
ITotal IMaie 

1% 

~To~t'I ~~==~~~~=Jl0~0=~~ __ ~321~66_~117~011-~67' 384 
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A&fI I Survey In the SomaN RtJOlOn 
GOOEZONE 

DISTRIBUTION OF CAMELS BY AGE AND SEX 2003(1996 EC) 
Tolal Male Female 

Age Number % Number % Number % 

Total 115496 '00 42965 372 72533 626 
Under 4 years 43704 37.64 18872 16.34 24832 21.5 
4 years and older 71794 62.'6 24093 2066 47701 41.3 

DISTRIBUTIONS OF HORSES. ASSES & MULES BY SEX AND AGE 2003(1996 E.C) 
Total Male Female 

Age Number % Number % Number % 

All Equids 10816 100 4'00 379 1 67'6 62.09 

Total Horses 0 0 0 0 0 0 
Under 3 years 0 0 0 0 0 0 
3 years and older 0 0 0 0 0 0 

Tolal Asses '0756 9946 406' 37.73 6677 6173 
Under 3 years 2946 2726 1503 '39 1445 '336 
3 years and older 7609 722 2577 2363 5232 4637 

Tolal Mules 56 0.54 ' 9 0.'6 39 036 
Under 3 years 0 0 0 0 0 0 
3 years and older 56 054 ' 9 0'6 39 036 
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Area: 32,202 km' 
-7"'-

CV name 

lorc ' BYAGEAN~ ~ i E.C) 

ITotal I 

IAoe 1% 1% 1% 

Total toe 8500 32661 ,77' 6734 

IUnder 6 month 2 •• ' )961 '2'81 463 16651 

~t ; . under1 year ~ 
1 • "'i4 10681 400 1862 

year - und . 2 years ?011: 1962 74E " . 
: years and "der t19 ~H~ 

3111 831 ~ 
31.72 

6 years 3819 123' 4681 984 



Aorlal S<nwy ,"" SomaR ReQiotI 
KORAHE lor. E 

I 
1 

DISTRIBUTIONS OF HORSES, ASSES & MULES BY SEX AND AGE 2003(1996 E.C) 
Total Male Female 

Age Number % Number % Number % 

All Equids 2518 100 955 37.91 1563 6209 

Total Horses 0 0 0 0 0 0 
Under 3 years 0 0 0 0 0 0 
3 years and older 0 0 0 0 0 0 

Total Asses 2504 99.5 9SO 37.73 1554 61.73 
Under 3 years 686 273 3SO 13.9 336 1336 
3 years and older 1818 722 600 2383 1218 48.37 

Total Mules 14 0.5 5 0.18 9 036 
Under 3 years 0 0.0 0 0 0 0 
3 years and older 14 05 5 0.18 9 036 
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ACRIAL SURVEY IN THE SCI.!AU REGION 
November 2003 

ANNEX 6 

SHINILE ZONE 

POPULATION ESTIMATES 

and 

DISTRIBUTION MAPS 



Area: 30,721 km' 

r.:-- , 
Se Variable name Population , . 

estimate 

~l!I8 __ 1'll,4721 27.954 
I-

~B~_ts r -,"520,4071 8'.530 
~ 

~mel~ I- '03.052~ '4~~ 
EqUlds '8,329 2,805 

Traditional roofs 37,734 5,2'6 I-Modem roo"""fS 5.911 3,807 
Dams and blrkss 835 250 

Gazelle 11,454 ~,~ 
Gerenuk 3,640 1,155 
Lesser Kudu t- g,' '23 - . 

Ostrich ,-~ 21B --Warthog 56B~_ 248 
I I -I--ILlVestock/roof raIl() I 4901 i 

AGE 

Aerial Suwyln the _ ~ 
SHill LE ZOIJE 

~ -

CV... ~!!~~L 
UE:per limit Lower limIt 

'3 263,489 151,455 
5 ',687,6~2 I 353,162

1 '5 '32,937 73, 16~1 
17 2',88' '0,777 

14 47,922 

1--=fa1 64 ,~~~ -to 1,328 342 

~ 'B,~!!, 1-_6.414 
30 _6~ ,-"53~ 

53 - --
477 7 

-4~ 46 894 
- - ~c 44 1,056 

--- .. .. 1 
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Age 

All 

Totat 

ITotal 
Under 3 years 
I years and older 

ITotal Mute. 
Under 3 years 

13 years and older 

,& 

_ Sutwy In fhe SomalI /W;/iOn 
SHIf LE ZOIlE 

'BY~X AND AGE , E.C) 

Total 

~ ~% I'll. 

16325 100 840l 51461 792S 485< 

C C 0 

16138 988l ~ SO.7: 785< 

:~ ~~; 
5 6681 

7353 45.03 HIE 44 , 

191 " 07: 7: _ 044 

" 47 029 
144 72 044 ) 44 
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ANNEX 7 

WARDER ZONE 

POPULATION ESTIMATES 

and 

DISTRIBUTION MAPS 



Are. 52,423 km' 

Variable name Population Sf CV ,15.% CL -
•• tlmate Upper mit Low.r limit 

~_e 36.146 5. ,'i31- -. 4IT61 21i:'~~ 
Sheeo_goa1S 3,666.69 299 942 8 '.2~.364 3 080.022 
Camels f--376.~~ 28.611 : 43~~ 319.756 

Equids 488 3' 1 1076 "I 
TraditIOnal roof~ ~_ ~?~ 2.456 '2 2~ 1-. 15.560 

Modern roofs '.84~ 594 ' ~ 2.999 68' 
Dams and blfkas 5.286 -S78 13 6.808 3';-'5 

Dlbalag ~ 168 50 .~ HI 

Ostnch 34 28 82 00 , 
I- -£ iTo -, 

Warthog ,!' 40 84 - --'--' 
j .. -

!Llvestocklroof ~I~ 

Warder has by far the highest livestock to pastoral dwelling ratIO of any of the zones 
surveyed (see Table 4 In the main text). However. theSe results may be anomak>us 'n 
that they could be explained by a (presumably temporary) influx of migrants The zone 
holds a relatively large number of birkas which are features one would assume to be 
associated with permanent residents. but only 17% of sheep and goat observations took 
place in grid squares in which birkas were noted. The observers also noted that many 
large herds were seen In areas apparently devoid of habitation, and that a high 
proportion of the dwellings seen appeared new Alllhis suggests many of the hvestock 
could have been non-resident VISitOrs (presumably from Somalia), but only a repeat 
survey is likely to prove this one way or the other 

SEX 20031'99~ E;,C) 



_ Sawy *' 1M SOmal RegIott 
WARDER 10UE 

~~~.u!!£!~O~F!JS~HEEPANO GOATS BY SEX AND AGE -

-
DISTRIBUTION OF CAMELS BY AG E AND '!E.X. 2OO3(199sE.C) 

I 

Total l~ale 
'Female 

... 
Age Number • Nl,mber ~ Number "-

Total 376183 100 83859 223 292294 777 

Under .4 years 108867 2894 37581 999 71287 1895 

4 years and older 267316 7106,_ 46308 1231 221008 58 75 
- , 

- -,-

DISTRIBUTIONS OF HORSES, ASSES & MULES BY SEX AND AGE 2003(1996 E.9._ 
Total Male Female 

Me Number '110 Number , Number "-

Ali Equlds 468 100 201 43 267 57 

Total Horses I 036 I 027 0 009 

Under 3 vears 0 0 0 0 0 0 

3 years and older 1 036 1 027 0 009 

Total Asses 460 982 197 4219 282 5601 

Under 3 vears 137 29 26 77 1643 60 1283 

3 years and older 323 68 94 121 2576 202 43 '! 

Total Mules 7 1.44 3 054 4 09 

Under 3 .... ears 2 045 2 036 0 009 

3 years and older 5 099 I 018 4 081 
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