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CATCHMENT AREA:

A2 —

SILIL

Height
Date of Date of 1st Water level | Conductivity e
Inventory Ko i Date . 13t measurement,
reference point| measurement () millimhos/cn

reference level
197 2°/07/80 31/07/80 31/07/80 i.Ce 2.8
1/09/81 2,60 2.17
202 ©/08/80 1/08/80 1/08/80 2,55 1.0
30/10/80 3.45 0.8
1/09/81 2.0 1.13
204 30/10/80 30/10/80 30/10/80 37.¢C 0.90
1/09/81 - 1,18
249 1/00/80 1/09/8¢ 1/09/80 > 50.¢ 2,60
29/10/806 > 60.C 4,50




A2 - 2

CATCHMENT AREA: DURDUR

e

. Heigl t
| CL Date of . Date of 1st Water level Cqnductivity eigh
» Inventorv Yo R o Date ’ 1s8t. megsuremen
| B reference point| measurement {m) millimhos/ cu . o )
PRSI ' k reference level
12 14/10/80 24/06/8C 24/06/80 4,2 0.8 0.8
14/10/80 2.5 1.1
14 14/10/80 24/06/80 24/06/80 7.6 0.6 4,2
14/10/£0 1.30 0.4
28/0e/80 0.00 0.44
15 14/10/80 24/06/80 24/06/80 7.0 0.5 2.6
14/10/80 1.55 0.4
28/08/81 0.9 0.44.
18 24/06/80 24/06/80 24/06/80 5.3 0.6
14/10/80 4.55 0.6
193 23/07/80 23/07/80 23/07/80 2.75 0.8
31/08/80 2.70 0.85
28/10/80 1,55 0.8
31/08/81 Collgpsed
193 (b) 31/08/81 11/08/8) 31/08/81 0.00 1.75
246 =1/08/80 21/08/80 51/08/80 » 50.0 1.4
28/10/80 > 50.0 1.4
244 31/08/80 31/08/80 31/06/80 3.40 0.
28/10/80 3,50 0.4
330 11/10/8C 11/10/8¢ 11/10/8C .50 0.4
28/08/81 ..60 0.23




CATCHMENT AREA: BTJI

/07

: Heignt
1. ) Date of Date of 1st Water levei | Conductivity LELE i
“Inventory No ) Date : Dl 1st measurement
reference point| measurement (m) miliimhos/co
e e L - N . .:ef.erence,&evej
ol 7/07/80 7/07 /8¢ 7/07/780 2.50 0.40
18/09/8¢ 2.60 0.40
4/11/80 1,90 0.30
26/07/81 3.90 0.4
116 4/11/80 9/07/80 9/07/80 2.05 1.00 1.5
4/11/80 0.30 0.60
26/07/81 1,20 1.60
124 3/09/80 9/07/8¢ 9/07/80 2.10 1.4 1.0
23/09/80 .75 1.4
4/11/80 0.55 1.2
26/07/81 1.20 4,83
16! 19/07/80 19/07/80 19/07/80 2,60 0.50
4/11/80 2.30 0.5
26/0%7/61 2.30 0.83
166 £0/07/80 20/07/+0 20/07/80 2,80 0.80
2/09/80 2.80
4/11/80 2.0 0.70
26/07/81 2.40 z0
167 2705/ m0 20/07/+1: 20/07/5C 10 00
2106560 .90
A/51 o) i, 0C




A2 - 4

{continued)
Date of Date of 13t ‘Water level Conductivity Hedght ]
Inventory Ne referince. gcint{ measurement ‘Date (m)- millinhos/ca 4’st;ne§§grpn?nt
_ reference level
175 2:/07/8C 22/07/80 22/07/80 3.00 1.70
2/09/80 2.50
4/11/80 2.70 10
11/07/81 2.80 1.30
214 20/10/80C 19/08/80 19/08/80 19,20 4.90 18,0
21/09/80 19.50 4.70
20/10/80 2,00 4.30
- 20/07/81 4.40 5.20
237 70/10/80 24/06/80 24/08/80 7.40 4.40 5.5
i 21/09/80 7.10 4.10
20/10/80 1.70 4.2
20/07/81 0.70 4.4
22¢ 20/10/8C 24/08/80 24/08/80 12.30 3.60 8.5
21/09/80 12.50 3.6
20/10/80 5.00 3.50
20/07/81 3.40 4.50
i
2 , 20/09/80 20/09/80 6.30 0.50
2 20/10/80 6.00 0.60
' 20/07/81 5.20 0.6%
|
= E i 74/09/ 50 29/05/80 .00 G.50
20/10/80 5 0.50
20/07/81 4,30 [




A2 - 5

S

(continued)
) ) ) Height
Date ef bate of 1s% Water level Conductivity .
Inventory No . ‘Date o 18t . measurement
reference point{ measurement {m) millimhos/cm ;
L reference level

= 29/09/80 79/09/¢2 29/09/20 1.40 1.30
20/10/3¢ 1.20 1.10
213 6/10/80 6/10/30 6/10/8C 9,15 4,60
28/07/81 8.7 2.90
247 18/10/80 18/10/80 18/10/80 8.2 1,10
345 18/10/80 18/10/80 18/10/80 2.30 1.40
19/07/81 6.85 1.80
S 1/11/80 V/11/80 1/11/80 2,00 0.40
19/0%7/81 2,40 2.40
27/08/81 1.50 0.50
a8 3/11780 3/11/€0 3/11/€0 2,00° 1,00
20/07/81 3.10 1.57
3711/20 3/11/%6 /11/80 2.8¢C 2.10
4/:1/80 4/1:/%0 4/14/50 1.20 2.30




A2 - 6

CATCHMENT AREA: WAHEEN

e e

T T —

SCOT A g — S

. Date of . . Daute of st  Date Water lgvei COnductivité 15&_::;§§:emént
lreference poini| measurement : o (m). nl;moglg,r lzi'ef'e.;“eﬁ;:e- ie:fel
28 2/07/80 207,450 2/07/80 5.05 0.5 '
13/09/80 4.50 0.5
10/11/80 6.30 0.8
19/07/81 5.80 0.5
40 2/07/80 2/07/20 2/07/80 3.60 0.8
' 13/09/80 4.00 0.9
10/11/80 Collapsed
40 (t) 19/07/80 19/07/80 19/07/80 5.0 0.89
41 2/07/80 2/ /B0 2/07/80 2.9 0.4
13/09/80 2.3 0.5
10/11/80 Dry -
19/07/81 4,0 2.3
45 3/07/80 2/07/£0 3/07/80 1.76 0.5
10/09/80 2.922 -
26/10/80 0.75 1.2
27/07/80 1.1 7.5
5¢ 56,7 0/80 AR 6/07/80 4.05 .3 1.0
1/10/80 3.50 0.4
26/10/80 1.20 0.5
' 1/ 07/81 0.80 0.52
|
|
6o AU L “ B/07/80 .80 0.4 i
E l 1/10/BG 120 0.3
E 10/10/80 ¢.5 0.2
| 12/07/€1 + .05 0.6
I




(continued)

. ]
i . . . i Height
e e - Date of 1 Date of 1st Water:-level Gonduetivity O
“Inventory Né |, . Date s - |1et-méasirendént
cT0 .77 |reference point{ measurement (m)- fimillikhos/cn
N SO _T._ S L. 1. reference leyel
152 26/10/80 15/07/80 15/07/80 2.60 1.4 1.5
26/08/&0 1.20 -
26/10/80 0.5 1.1
12/07/81 Collapsed |
221 26/10/80 26/08/80 26/06/80C 4.10 2.3 0.6
26/10/80 3.20 0.7
27/07/81 4.40 1.33
228 26/08/8C 26/08/80 26/08/80 2.50 0.4
26/10/80 2.50 0.4
27/07/81 2.10 0.85
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1.2

1.2.1

1.2,2

1.2.2.1

INFORMATION COLLECTED ON EACH WATER POINT

HYDROGEOLOGICAL INFORMATION

The hydrogeological information collected during the inventory was
the following:

The depth of the water point expressed in metres;

The depth of the dynamic or static level expressed in centimetres;
The date on which the water level was measgred (day, month, year),
The year when the water point was created,;

. The conductivity of the water in teuths of a millimhos/cm.

INFORMATION ON THE OPERATION .OF.THE .WATER POINT

Characteristics of pumping operations

The following types of information were collected at each of the water
poirnts:
The energy used to abstract the water, indicated by a figure:

: abandoned water point;
: human energy;

: animal energy;

: diesel pump;

0
1
2

- 3: petrol pump;
4
5: electric pump;
6

: solar emergy.

the power of the abstraction process expressed in horsepower;
the year in which the first pump was brought into operation;
the horsepower of the first pump;

the instantaneous discharge in tenths of a litre per second.



1.2.2.2 Water point operation

The following are indicated for each of the water points:

. the number of hours' pumping per day during each of the four
seasons; ’ -

.,  the number of dayé' pumping per month during each of the four
seasons.

1.2.2.3 Use of pumped water

The following information is given for each of the water points:

"the area irrigated in qodi (1 qodi = 0.2 ha);

the four main types of crop cultivated in order of importance.
These are indicated by means of a number:

- 1: Sorghum
- 2;: Maize

- 3: Khat
-7 4:'Citrus
- 5: Papayas

- 6: Vegetables

~ 7: Coffee
- 8: Fruit
- 9: Palms.

o0o



Chapter 1

INVENTORY OF WATER POINTS

An inventory of the water points in the North West Region was carried out between
June and November 1980.

All the various water points were identified and classified in accordance with
the characteristics shown on the survey sheets, and the information transferred

to coding forms (cf. Appendix 1).

A survey sheet was allocated to each water point, enabling its characteristics
to be easily identified.

1.1 LOCATION OF WATER POINTS

1.1.1 MAP LOCATION (Map 1)

Each water point was located by means of coordinates whose datum was
fixed arbitrarily. The geographical coordinates of the datum O are the

following:
0Y = 42° 32' E
0X = 9° 20' 40" N

The coordinates of the water points are given in decametres, ranging

from 0 to 28 000 along the x-axis and O to 23 000 along the v-axis.
Altitude is given in decimetres.

A total of 414 water points were identified in the study area.



1.1.2 CLASSIFICATION OF WATER POINTS
A number was allocated to each water point; these range from 1 to 414

in chronological order of identification. The water points are classi-
fied according to three criteria:

1.1.2.1 Criterion l: The catchment area

The zone was divided into four catchment areas:

Catchment No. 1l: the Silil basing
. Catchment No. 2: the Durdur basin;
Catchment No. 3: the Biji basin;

. Catchment No. 4: the Waheen basin.

1.1.2.2 Criterion 2: The type of aquifer tapped

The type of aquifer involved is shown by means of a two-figure number:

- Sandstone, psammite, basalt, granite | Definition of
. L - f{ substratum
- Jurassic limestone )
Alluvial valley Definition of hydro-
logical situation

S~ W -
t

Alluvial plain

1.1.2.3 Criterion 3: The type of water point

The type of water point is expressed by means of a single-figure number:

- Spring

- River

- Water hole
Shallow well

- Borehole

[« NN T ~ S VI S I
1

- bam, pond, lake.
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Chapter 2

OBSERVATION NETWORK

In each of the four basins in the North West region, a number of the 414 water
points inventoried was selected where checks were carried out on fluctuations
in the water level.

2.1 LOCATION OF PILOT WELLS

As far as possible, the pilot wells were located in each of the hydro-
geological units making up the catchment areas (c¢f. map 2).

See table No. 2.1(l) on the following page.

2.2 RESULTS OF OBSERVATIONS

At least two observations were made at each of the pilot wells, at
intervals of no more than 13 months. At the more accessible and quickly
selected wells, a maximum of four observations was made. All the various
observations were made between June 1980 and September 1981.

The results are still too fragmentary for any interpretation of the
fluctuations of the water table to be made, especially as the observations
carried out in 1980 and 1981 were made during the same periods of the
year (June to October 1980 and June to September 1981).

Observations of the network must be continued into 1982, particularly
between the months of November 1981 and June 1982. An inspection
programme has been prepared to this effect. The results of the observa-
tions are given in Appendix 2.



Table 2.1(1)

Nbr of
Basin . . Inventory No. Location Hydrogeological unit
pilot wells
197 Upstream catchment area Alluvial valley in crystalline formation
STLIL 4 202 Foot of the mountain, range Alluvial valley in crystalline formation
. 204 Upper coastal plain Alluvial valley surroundea by basalt flows
249 Lower coastal plain Alluvial valley in coastal plain
Alluvial valley in crystalline formation
330 Upstream catchment area l, . o v "
Jurassic limestone nearby
12-14
15-18 Mountain range Valley in Jurassic limestone
DURDUR 8 Alluvial valley surrounded by Eocene out-
193 Upper goastal plain liers gnd a rise of the bedrock, with’
: : . unconfqrmable’ Jurassic limestone
246 Middle coastal plain
249 Lower coastal plain Seashore, dune area
214
217
220 Alluvial valley.in Nubjan sandstone, .with
Upstream catchment area R S !
268 clayey-sand sides and some Eocene limestone
on the plateau j
282 concretions
297
319
343
345 ) R . .
385 Upstresm .catchment area Alluvial valley in crystalline formations
BLJI 20 396 on the plateau of the bedrock and basalt flows
3
161
84
116
124 .
166 Beginning of the mountain range | Alluvial valley in crystalline formations
167 on the plateaun of the bedrock and basalt flows
175
410
413
29 Uost tobment Alluvial valley in Nubian sandstone forma-
4 Pst;e“ catchment area tions at foot of Eocene limestone plateaus
B 41 on the.plateav. "of the Ogaden
45 '
WAHEEN G 56 Upstream catchment area Alluvial valley in crystalline bedrock
64 on the plateau formations (gneiss, schist, psammites)
221

P

deginning of the mountain range’

on the plateau

Alluvial valley in basalt flows




Chapter 3

USE OF WATER

From the inventery of water points in the North West Region it was possible to
evaluate the amount of water used to irrigate market gardem crops. It is necessary
to add to this the quantity of water consumed by livestock and for domestic use.

-301.1

MARKET GARDEN CROPS

MARKET GARDEN 'CROPS IRRIGATED BY PUMPING

The inventory of water points and associated érop3'made,it possible

to draw up a-precise list of irrigation watér{requirements and current
irrigation potential in each of the catchment areas and .each district.
Table 3.1(1) shows the volume of water which needs to bé pumped for
irrigation in each of the districts. The quantities were calculated on
the basis of the figures provided by the agronomic survey (Techmical
Report No. 7, sections 2.8 to 2.10).

Vegetables were considered collectively, by calculating the equivalent
water requirements for tomatoes over the wholé year. In the case of
maize, an average over four months of the year was used. The following
quantities were obtained:

Citrus 7 500 m3/year/ha
Other fruits 7 500 m3/year/ha
Vegetables 12 000 m3/year/ha
Maize 4 500 m3/year/ha
Khat 7 000 m3/year/ha
Coffee 7 000 m3/year/ha

Table No. 3.1(2) gives the volumes of water made available by pumping
and effective rainfall in each of the districts of the Nurth West Region.
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The potential . for irrigation by pumping which these figures show does
not take into ‘account mechanical failures or fuel shortages which may
occur. The potentlal repfesents the irrigation capacity which is at
present available for thé vegetable crops. This capacity depends on the
means used for pumping, on the hydraulic’ characteristics of the type

of tapping facility, aund on the effective rainfall available in each
of the districts.

All these various results are shown in map 3 and a comparative repre-
sentation between irrigation requirements and potential is given in
diagram 3.1(l)% This'diagram distinguishes between four categories of

“market=garden cropy-depending on the quantity of 4irrigation.

3.l.l.ﬁ. Crops suffering from permanent lack of irrigation
Pumped irrigation represents less than 70% of the requirements and
eff:ee$v9“ratnfair”1€ ‘ot BafficiEnt to make up the difference. This
category will require improvement'in the tapping procedures and probably
Jﬂu;ﬁdefinitian.ai\tnnpping.pa;tesns\adapted to the quantities of water
available. CropS'in this category are found at:
H'Ii‘i“i‘u“if& -
-dn.q.-\tx_‘amn.m-w e v
. .Awbarkaadle - Sabaad
“7 Jaleelo
wh Sunhaweyna...
3.1.1. 2 Crops sufferlng from seasonal 1ack of 1rr1§ation

Pumped irrigation represents between 70% and. 902 of the requirements
JuuiwthawaddationalwsupplyuinenheEfee&&ve»r&&n{a&l413 sufficient to
meet 120% of requirements at the most. The most urgent improvements
w111 concern the 1rrigat10n .brocedires_and .the .cropping patterns. Crops
In this category are found at:

“Erabstyo ”
Dararweyna o
Geed Deeble (togga)
“Dhramouq -
Horahaadley

L el s

Dhalanya Dhuux
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3.1.1.3

3.1.1.4

3.1.2

3.2

- 14 -

Crops suffering- from accidental lack of iﬁrigation

These .are. the crops.whose requirements aré more than 90% satisfied by
pumping, and the additional supply providéd by effective rainfall brings
this up to more than 120%. Improvements could be made to the irrigation
procedures and defin1tion of cropping patterns. In certain cases, it may
bg -possible to.envisage-extending-the irrigation areas. Crops in this
category are to be .-found at:

El Genised.

.Agahso

Crops- suff‘er'i'ng“"o‘rrry occasionally from dro‘ugﬁ

The requﬁrements of these crops are more nhan satisfied by pumping.
Igproveménts will concern the 1rr1gat10n procedures used and the defi-
nition of cropp1ng patterns adapted to thé large amount of water
ava1lable ‘An increase may be envisaged in the areas cultivated in
the” BVent of SUTTICTEnt 8611 being’ ‘dvailable. Crops in this category
are to ba found at:

:;_Aﬂ?b@!w
. ﬁDam%a?

MéRKET$G§RDENwCROPS~IRRIGATED—BY‘FLOOB SPREADING

Thhle.3:1(3) . gives. the water requirements. of the market garden crops
irrigated by flood spreading. It is difficult to:assess the irrigation
potential of fleod spreading given the random nature of floods. However,
the markat.garden. crops.concerned:are almost all situated along toggas
Where thpre is permanent. surface flow (togga Durdur).

It. 1S,§S$umgd that .in. thﬂﬁcase of_theae,c;ops the potentially available
water is’at least equal to requirements and that the improvements to

be made w111 concern the diversion procedures and improvement of the
irrigation network, and an appropriate definition of cropping patterns.

STOCK~-BREEDING

It is ve%v difficult to assess the requirements of livestock, as continu-
ous herd! movement from one region to another and even more from one
catchment area to another modifies the animal density from one season

to another.
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For example, according to Resources, Management and.Research (RMR,
September 1981), between the months of April and October 1981, the
:follow1ng variations were observed in the density of livestock in the
North Wes't Prov1nce

. Increase of 65% in sheep;
. Increase of 54% in goats;
Increase of 287 in camels;

Increase bf 107 in cattle.
In order to assess the consumption of water by livestock, the results
of the surveys carried out for the NWRADP were used. These values must
‘be: consldered -ag+orders-of magnitude and only imdicative.of the annual
water conSumptlon by livestock.

& Table 3.2(1)

4 w ..... - e Slaeep e ""B'G‘OB:tFT - ,30;;;_@13.,, Cattle | Total
ST (10 x3/year) | (10 h3/yé#il (107, m3/year) (163 m3/year){ (10° u3/year)
WL . 4
; L VA ANV TN RS v
Maheen... ... |...180, | 20 7| zo 100 © 760
‘:.< 3 Biji Sier WiewAw - ...; - . .,m-o-_-.:- = - . 80 h..ao'-,. [ PO 110 - ] 830
of - . .-, + ok R LTS 64 13 o ruzace “ IS T W nm e v e s - s sy ;
Durdur DAY I 200; 230 20" 1100 7 :f 830
e e e
Silil 130 150 185 70 535
- u‘ééoﬁ:hn.\‘hhﬂf Gis T se0 2 955

~ HUMAN CONSUMPTION

Water consumption by the tegion's inhabltants was evaluated from the
population data contained in the report on Population and Organisation
of Agriculture (Technical Report No. 9).

In order to estimate consumption, the following groups were considered

. LI i WAy
Nomadic pOpulatlon.

“This imeludes pestoralists; urbanised pastoralists and farmer-
pastoralists whose daily consumption amounts to 5 l/inhabitant,
~w1th~some-o€wtheiﬁ -daily- liquid-requirement: being met by milk
from the herds and flocks. It is estimated that this group spends
6 months:' per year 'in the region;



. Semi-settied population:

This includes urban farmer-pastoralists and farmers whose daily
requirements amount to 15 1/inhabitant;

Urban population: whose daily requirements amount to 20 l/inhabitant.

In addition, the proportion of inliabitants living in each district of
each catchment area was also estimated. The results of these calculations
are given in the following tables.

Table 3.3(1)

URBAY CONSUMPTION
B - . Populgtion - ) Co'nsunption'
e 'Cgﬁchﬁe T avres’ Y T s B wh e R e AL T IR SE L
" o ‘ © in thousands (107 m3/year)
VAREEN ' o ' S0
- , . | flereeyee 1 300 e
BLJI Hargeysa 1 700
) Gebiley R T R A ; 72
. DURDUR . Boorana. , AU [+ IR TR £
Total 1320 : 2 244

- Table 3.3(2)

‘ ! ‘
1 . CONSUMPTION BY SEMI-SETTLED INHABITANTS .
. . . . C .
Catchment ares Digtribution Population onsumption
by digtrict in thousands {m3/veax)
20% Hargeysa 6.2
WAHEEN 19.0 102 600
40% Berbera 12,8 2
80% Hargeysa 25.7 .
3LJT 28. 156 060
100% Gebiley 3.2 ,9 2
10 ' 7. -
1004 Lughaye G.6
SILIL 100% Saylac 1.6 8 640
Total 67.6 365 044
Tuble 3.3(3)
CONSUMI™TON BY NOMLDS
N Fopulation Corzumpbion
Cabchment vrea
i thousands {m3/vear)
WAHEEN e P8 000
BIJI 15 12 50C
DURDUR 27 RESENEY]
SILTL 19 15 2UC
Total 79 VAR




Appendix |

- STANDARD SURVEY SHEET

~ INVENTORY OF WATER POINTS



MINISTRY OF AGRICULTURE

North-West Region
Development Project

SOMALI DE&/DCRATIC REPUBLIC

WELL DATA | B
Study area : Waell number m
fnventoryby: SOGREAH Date
Location : Town
3 5 10 14
¢ ' 15 17
Well type : Use : —_ Total depth
Drilled by . — Method of drilling : Date of drilling oo

18
Aquifer

Reference point Description

Elevation m

Above ground level

.

Static water level : 24

29 30

a3

Datel_i l l l | l,l l ' l ImbelowRP,

Date , m below RP,

Date , m below RP,
Dynamic water level .

Date , m below RP,

Date . m below RP,

Motor:____ Kind

Pump : Kind

34
Ow

Ouration of Pumping : Spring

Summer
Autumn
Winter
53 55
Discharge ED: Litre second
56 57

Energy consumption Litre of oil’hour
56 57
ED kwhshour
Date of installation of first pump

Irrigated area

Water quality

Date of sampling

Diameter
37[1__—1 Day/month
'“ED Day/month
45‘:‘] Day/month
“gm Day/month
66 67
Power

Remarks

I
|

altitude

altitude

altitude

55 36
ED Made by :

. Madeby - __

Hour/day :

Hour/day . 13 Dj
Hour/day - 47 ED
Hour/day 51 Dl

Enerqy censumpicn
Litresmonth

kwh/manth n

68 69

(1] ED Winer
ha Kind-of crops D:Dj

millimbeswens L 50 o
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© ... Geological ‘séction .

Water analyses {ppm)

.#;gcma_:_ti'o.ns’, . Date.of. sanﬁx.pliﬁg..
w0 R 1 - ‘ T Formation I
| . [{oen ] ]
- - ) ¥ ha » i
,_, Ca
B . M_g
- N $04 ]
ct
g o =i L .o Ty, S
" Ec (mmhos/crr.l) ‘
R oH ;
I rest oata A
N ':':'D':a'te :" Suﬁéyor : .
| Kind o test:
Pumping &uratibn ‘hours "Discharge : I/s
Start of pumping _date .:-"'Iﬁ“?.

- End

1 Date

Time

Duration

Results

in hours

Transmissibitity. |

Permeability

(m2/s)_ (m/s)

- Storage
coefficient

ﬁmwdown

ey o
1 Recovery
TCASIfQ, SEPEEN . . e e e e e
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