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SUMMARY .

3

Thiz report describes the results chtained from a wet season aerisi suruer of
livectock populations and human habitation., over some &.588 sguare kKilometers of
the 0Office du Miger Region of Mali. adiacent to the Canal du Sahel. The survev
was carried out durina September 1984, Qsing the technigue of low lewvel
systematic reconnaissance fiights and obligque photography. with experienced

oheervers who were familiar with local conditions.

Recults are presented in  the form of computer drawn distribution maps.
accompanied by tables which provide estimates of livestock populaticons and human

habitatien for both inner  and outer areas of the survevy zope. The recion was

m

divided intn: a core arez of some 2,386 square Kilometere on either side of th

Canal du Sahel which was sampled at 16% sample intensitv: and a peripheral aresz

of some 4.886 square Kilometerc. which was sampled at B84,

zurvey livestock populations were estimated to be: 128.86]

n
LBAB sheep and coats. and 116 donkevs. equivalent to cstockinc

head of catile. 1Z1
rates of S5.1. 5.4. and &.868 hectares per head. respectively, No camele were

encountered during the course of the survey. Thece populations amounted tc z

(e}

cambined total of some 82,888 Tropical Livestock Units. of which 88¥ were

cattle., and 12% sheep and qoats.

The 1984 wet season cattle population was substantially greater ¢+47%) than that
estimated +for the 1983 the dry season. while the sheep and qoat population was
somewhat lower (-16¥). This was reflected in a 33 increase in TLU between dry
and wet <season survevs., The bulk of this increase was accounted for by a 1374

increase in the cattle population of the outer zone.

Human habitation in the recicn. excluding the Targer towns and villages, was
estimated at =z fotal of =zome 4,580 dwellings. Three distinct tvpes of dwelling
were recoonised from the air. Those of the Feuhl (FulBe) style were by far the
mast  abundant. reprecenting 74X of the totzl: the next most common were of the
Tamashek <(Touareg) stvle. which accounted for 18%: followed by the Bella and

Maure tArab) stvles, which reprecsented 7% and 1¥ respectively,

S p—
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WET SEASON DISTRIBUTION AND ABUNDANCE OF LIVESTOCK FOPULATIONS
AND HUMAN HaBITATION IN THE OFFICE DU NIGER REGIOMW OF MAL!

1 INTRODUCTION,

The International Livestocck Centre for Africa has been studring

‘Tivestock production in the arid zones of Mali since 1976 tWilzon. de
Leeuw and de Haan. 1983). The Office du Miger zrea around the Station

du Sahel at Niono in the Fourth Adminiztrative Region <Ficure 1) wag

selected as one of the initial Focal points of investication.
Subsequently activities were exiended into the Fifih &dminisirative
Region to  include liwestock production in and zround the inland delta

ot the Wiger river.

In order to place the findinogs of =such studiec 11 the context of the

overall distribution znd abundance of livestock populaticons and human
habitation. ILC& initiated a =cerigs of sv¥stemziic reConnaisZance
flights «5RF: wcuer areas of zpecial interszst. including: ithe Intand
Deita: the Gourma. and Office du Micer regions of Maii. (See: Millioan

and Keita. 19P82Z:; Millican et al.. 1982: Milligan., 1933: Bourn and

Winmt., 198500

iy

The first aerial survey of the Office du Niger Region was carried out

in May. towards the end of the 1983 drv season iMilligan. 17832,
however because of technical problems with the aircraft the planned
wet season survey had to be postponed until the following vear. Thic
report presents the resulte of that delaved wet season aerixl surusv,

which took place durina the first week of September 1934,

The 0Office du MNiger survey region covers a total Tand zrez of zome
6.388 <cquare Kilometers. with the Canal du Sahel providing a ceniral
north-scuth axis, and the town of Niono lving somewhat to the scuth of
centre (Figure 2). The canal and the extensive irricated Tlands
associated with it are a dominant feature of the landscape.
approximately 1868 Kilometers of canal are included within the survey

zone. which extends outwards some 38 Kilometers to either cide.




Figure 1 : Administrative Map of Mali.
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2.1 Flight and Sampling FProcedure.,

The aerial survey tcok place during the first week of September 1784
and was conducted from Mopti and BamakKo, using the same technique of
lTow level svstematic reconnaissance flights emploved in the the dry
season  aerial  survevs Milligan. 1783). More detailed descriptions of
the methodology are aiven by Morton-Griffithe (1978 and Milliaan and

de Leeuw 119830,

#4s  in the drv season survev. a ctratified svstem of sampling was

=

adopted in which an inner core area including the Canal du Sahel was
sampled at double the intensity of the cuter peripheral area. Flight
Vines were orientated in a north-scuth direction: in the outer zones
they were <cpaced 18 Kilometers apart. while in the inner core arexz

thev were 3 kilometers azpart. Each +Flioht Tine was divided inte S

]

Kilometer sectors to create the sampling orid depicted in Figure

Lo

Hith the aid of externzlly mounted viewing frames two experienced

back-seat observers recorde the twpe., and estimated the number. of

d
all forms of livestock and human habitation falling within defined

ground strips  on each cide of the aircraft. Whenever possible a 235 mm

o
cologur =slide photooranh was taken of eachk herd.,

lock, camp or
cettlement., containing more than 18 components, wusing a hand-held
camera loaded with 268 aASA film and fitted with a 2606 mm telephotco
lens., Subsequentlv. accurate photo-count values were cubstituted for
vigsual estimates, and used to determine levels of observer bias. in
arder to correct those estimates for which no adequate photographic

coverage was available.

At s desiagnated +lw¥ing altitude of 388 feet above ground level the
sample strip width on each <cide of the aircraft was set to be 488
meters. However . 3s determined by regular radar altimeter
measurements, the average flving altitude for the whole survevy wacs 868
feet. which gave an overall samplina intensity of 14.2¥% for the inner

core area, and 8.1% for the outer peripheral zone.




Figure 2: Aerial Survey Systematic Sampling Grid for the Office du Niger Region of Mali.
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2.2 Information Collecticon,

s

Cattie. camels and donkeve can easily be identified from the air:
™ however it was not alwave pocsible to distinguish sheep from goats.

and  these =small <ctock were therefore combined under the <sinale

[}
]

ateaqory "shoats™,

Four tvpes of human habitation were recogniced from the air on the
basiz of their ogeneral structure, shape. colour., material and method

of conctiruction:

"Bella Stvie: FHelatively small circular structures of

- agrass/etraw matting laid ocver wooden framewark.

o "Maure {Arab) Stvle": Tents usually white or aravy in colour,
zimilar in aqeneral shape to those of the Touareg. but made
of cloth. with only a central supporting pole and no lateral

polesz.

"Peuhl (FulBe? Stvie': Larger circular structures

(W]
-+

arasss/straw laid over wooden framework.
"Tamashek (Touaregr Stvle®: Tents uzually red in colour.
— made of a patchwork of hides, with both central and Tateral

supporting poles.,

Im addition to the above information collected by the two back-cest
cbeervers, the naviaating front-cseat observer was responsibhle for
asses-ing and recording general environmental conditione within each

arid cell,
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2.3 Data Analysis and Presentation.

Aftter photo-interpretation. and correction for  individual observer
bias. the data «collected by each chbserver was meraqed and coded for
sach arid cell. together with additional cartcaraphic information
extracted from published maps. Thic data-base waz then subijected to a
series of wvalidatorv statistical teste and the necessary corrections
made pricer to more detailed amalvsic and population estimation on a

Vax 11-738 computer. Three closely related, but distinct. software

n

1]

ckages were used concurrently for handling data files and analvsis:

s

& purpose  built  programme  for population estimation using

the Ratic Method of Jelly (1949 incerporating additional

n

tatistical facilities:

!

The Minitab {19822 software package for statistical

summaries and tabuwlations:

The Mapics ©1984) data handlino and graphics svetem for data

manipuiation, selection and mapping facilities,

Distritution maps were produced using a proparticnal svmbolism form of

T

point mapping on a HF 7221 flat-bed platter,
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3 RESULTS.

This report describes the resultes cbtained from a wet season aerial
survey of Tivestock populations and human habitation. over some &6.388
square Kilometers of the Office dy Niger Regicon of Mali, adiacent to
the Canal du Sahel. The survey was carried out during September 1984,
using the technique of low level svstematic reconnaissance flights and
oblique photoaraphy. with experienced observers who were familiar with

lecal conditions.

Resultsz are presented in the form of computer drawn distribution maps.
accompanied by tables which provide ecstimates of livestock populations
and human habitation for hoth inner and outer areas of the szurwev
zone. The region was divided into: a core area of some 2,586 square
Kilometers on either side of the Canal du Sahel which was sampled at
164 sample intensitv: and a peripheral areaz of come 4,886 square

o

Kilometers., which was sampled at 8%.

[Wh]

.1 Livestock Populations.

The patterns of livestock distribution within the Office du Niger
aerial survey recion are illustrated in Figure 3. Wet and dry seasan
livestock populations estimates for both inner and ocuter zones are

summarised in Table 1.

During the 1784 wet <season there were some 128,860 head of cattle,
121.888 <cheep and goats, and 116 donkeve: equivalent to stocking rates
of 5.1. 5.4, and &,886 hectarec per head, respectively. No camels were
encountered during the course of the survey. Following Jahnke (19822

* these populations amounted to a combined total of some 162,888
Tropical Livestock Units. of which 88% were cattle. and 12¥% sheep and

goate.

# TLU convercion factors: Camels = xi: Cattle = %@.,7

Donkeve = x@,5; Sheep and Goats = x6.1.)
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TABLE 1 & LIVESTOCK POPULATION ESTIMATES FOR THE OFFICE DU NIGER* (NIONO) REGION OF MALI.

Dry Season (May 1983)#%x Wet Season (Sept 1984)
Inner Quter Total Inner Outer Total
CATTLE:
N. Animals (X SE» 45.945(19) 36.447(15) 74.592 54.,957(45) 72.715(51) 127 .675
Stocking Rate ha/hd 5.4 13.1 8.3 4.5 5.9 5.1
Density / sq Km 18.4 7.7 11.8 22.8 18.2 19.6
N. Group (% SE) 641¢16> 522¢12) 1.163 494¢24) 851(33 1.545
Mean Group Size 72 39 46 79 85 83
SHEEP AND GOATS:
N. Animals (% SE) 71.573412) 62.948¢28) 134.521 56,9591(25) 464.838 () 126,993
Stocking Rate ha/hd 3.5 é.4 4.8 4.4 6.2 3.4
Density / sq Km 28.4 15.7 28.7 22.8 14.8 18.6
- N. Flocks (% SE) 72113 4180232 1.131 581(27) 568(27) 1.8469
Mean Flock Size 99 154 119 114 113 113
' CAMELS:
N. Animals <% SE) 17(58) 498(94) 316 <} 8 8
Stocking Rate hashd 13,158 ee3 1.248
Density /18 sq km .08 1.25 4.8
N. Groups (4 SE) 19(58> 37¢(94) 56 7} ] 8
Mean Group Size 1 12 9
o= DONKEYS:
N. Animals (¥ SE) 81047y 187(408) 248 19¢41) 98¢94> 169
Stocking Rate hashd 3.684 2.139 2,423 13,158 4,444 5.963
e Density /18 sq km 8.3 8.3 4.4 8.1 8.2 8.2
N. Groups (% SE) 37(39) 37149 74 13454 25(96) 38
Mean Group Size 2 5 4 1 4 3
TROPICAL LIVESTOCK UNITS*¥¥:
Total TLU 39.378 28,339 67,716 44,175(38) 57.350(45) 181,525
N Stocking Rate ha/TLU 6.3 14.1 9.6 5.7 7.8 é.4
Density /sq Km 15.8 7.1 16.4 17.7 14.3 15.6

* The Office du Niger region was divided, for . = purposes of aerial survey, into an inner
zone (2,580 square Kilometers). and an cuter zone (4,888 square Kilometers). The outer zone
was sampled at 8%. and the inner zone at 16/ intensity.

**% Milligan., 1983.

#%% TLU conversion based on following factors: Camels = 1 TLU: Cattle = 8.7 TLU: Donkeve = 4.5
TLU: Sheep/Goats = 8.1 TLU (Jahnke, 19827,
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The 1984 wet season cattle population was substantially greater (+479)
tharn that estimated For the 1983 the drv zeason. while the sheep and
goat population was somewhat lower (-16X), This was reflected in a 33¥
increase  in TLU between dry and wet ceason survevs. The bulk of this
increase was accounted for by a 137% increase in the cattlie popuiation

of the outer zone.

2.2 Human Habitation.

The distribution patterns of the four styles of human habitation in
the Office du Miger aerials survey regicn are shown in Figure 4, and

cuerall estimates of their numbers are given in Table 2.

Human habitation in the region. exciuding the Targer towns and
villages., was estimated at a total of some 4.588 dwellings. Three
distinct tvpes of dwelling were recogonised from the air. Those of the
Feuht (FulBe? stvie were by far the most zbundant. reprecenting 74¥ of
the total: the next most common were of the Tamashek (Touareq) styvle.
which accounted for 18¥: followed by the Bella and Maure {arab;

stvies. which represented 7% and 1¥% respectivelr,




WET SEASON DISTRIBUTION OF HUMAN HABITATION.
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TABLE 2: HUMAN HABITATION ESTIMATES FOR THE OFFICE DU NIGER REGIOMN®* (NIONC) OF MALI.

Tvpe of Duwelling Inner Zone Outer Zane Total

Bella Stvile

Number @ 366 (94 208
Density 418 km =g 6.75 B.46
B Maure f{Arab) Strle
h Number 8 25 (55 25
Demsity 718 km sq B.686 @.a64
Peuhl (FuiBe) Stvie
Number 2,821 (523 1.293 <177 3.314
Density /16 Km =g 8.1 2.2 Sl
: Tamashek (Touareg) Stvle
Number 194 (3% &28 <943 822
Density 718 km =zq g.a 1.4 1.3

®# The Office du Niger region was divided. for the purpcses of aerial survey, intc an
s inner zone (2,388 csquare Kilometers). and an outer zone (4,888 square Kilometers).
The cuter zone was sampled at 8%. and the inner zone at 14¥% intensitv.
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