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QUMMARTY

The objective of the present study was defined in the Terms
of Reference as follows: "to assess the availability of
water from the Shebelle River in Somalia and the expected
levels of water use for the rehabilitation and development
planned, with a view to analyze possibilities of potential
disruptions, should there be a reduction in the current

streamflow reaching Somaiia".

The net irriganle area along the Shebelle River in Somalia
is approximately '32 000 nha. About 12 000 ha are grown to
perenniai crops; tris latter figure includes about 6 000 ha

of sugarcane land which is at present not productive.

Water is the limiting facter as far as irrigation
development is concerned. Even when storage facilities
would be available at Ouduble, in addition to suwnar, the
possible seasonal cropping intensities for annual crops
would be limited, when relatea to the area of 120 000 ha

available for annual crops

- ownen about 5 JO0 ha 9F derennial crops are grown: 35% (Gu
s2ason; and 90% (Jer)

- when apout 12 000 ha of perennial crops are grown: 50%

(Gu) ana 63% (Der)

Because irrigation schemes are only feasible when the
seasonal intensity is about 75%, it may be necessary to

ultimately reduce the arwea.

The emphasis of intensification of water use for irrigation
?nvSomalia should he on rehabilitation. Rehabilitation
measur2s snould tit in an overall, regional water
ailocition plan. Such a plan does not axist; its

preparationr is recommendad.
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Je fHe dliLensive use or groundwater should be delayed unti]

surface water resources are better axploitec.

6. The autorities, responsible for exploitation of the
Shebelle waters will have tec decide, within the frame of a
water allocation plan, on extension of perennial crops

versus annual crops.

7. The Malka Wakana Hydropower Project in Ethiopia has a
positive effect on water supply to Somalia as a result of

its regulating effect on streamflow.

8. The reduction of water suppiy to Somalia due to irrigation
development in Ethiopia would pe partly mitigated as a
result of large swamps upstream of the Somali-Ethicpian

border.

9. The combined impact of the Malka dakana Project and or
various levels of irrigation development 11 tthiopia on
water supply to Somalia is summarized as follows (figures
indicate the average change in supply as percentage or

averige present annual supply):

Malka Wakana alone +3%
Malka Wakana + 5 000 ha +1%
Malka Wakana + i5 000 na -2%
Malka Wakana + 25 000 ha -6%

The negative figures are higher in absolute terms for high
flow and iower for lower flows (the latter are decisive for

the extent of irrigation).

-
It is concluded that thers s no immediate danger for
reduced water supply to Somalia. In the long run, however,

nehellea

(&0

a bilateral agreement on 2xploitation of tne

waters will be required.
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10. When losses to the swamps in tthiopia are reduced, tne
influance of irrigation development in Ethiopia on water

supply to Somalia could be reduced accordingly.
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1, INTRODUCTION

Septembar 1986, the draft report of tne Ge
rigacion Rehabilitation Project (wef. 3 a

n
r

his studyv was orepared ov TAMS, bv order of the dinistry
f 1

The study ootnecarned 19 300 na of

} o
)

lrrigatad or formerly irrigated land in =he Lower Shebelle
Region., The area was identilied earliar in the Cenale-3Bulo
dar=artca Froject zzudy (ReiL 2) In this pre—-f-asibility
study, the area was recemmended for renanilitacion Zogetner
Wwith a aumper of other areas in the sane 723i0n of in total
67 002 ha The Zilrst mentionad ztudv oncerns Swo unitss
Shalambood, 3 290 ha zad Faraxaane, 5 200 23 (3ross). The
World 3anx nas shown incarest £o “inance “5llow-4n studies
for the Faraxaan= projeci. In the meantime, otnher agencies
also have shown interesst in taking parc of “he
T2haoLll173Tlon Soogran Droncsad Lo 2ol D
- 10 part ot the Jorveley area [(phase I, 2 200 ha),
renabilication works have starzed in 1985; the project is
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- the Shalambood area will probably be rehabilitated as
part of the recentlv started USAID assistance program for
h

improvement of water use in the Sheiolle Vallev,

ALt the same time rahabili:-ation works zara o2lannac¢ and/or
peing ilmplemenced for projects in cther areas, for instance
e

the Afgoi-itordiinle Project, tne Balcad Prolect and the

Jowhar Sucar Zscace. &1l these 2roteco.. and nany otner

irrication schemes ir2 supolied “rom -he same source of

water, the 3Sn2belle River, Hence2, awvery plan, in which the
S ! s}

a
Use or water 15 Involwved, must form an integrated o
v

along the river., when it I35 thus considered o implement
ne project in accordance with the proposals in

n
the feasibility report, one of the questions to be raised



is, if the total water requirement of the envisaged cropped

area 1s in agreement with rthe allocated portion.
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Aprarancly, little ioriganion 135 praczized until now Ln
Zthicpia tus it seems Lbat there i3 a porenzial for
develogmenz, 2lthougnh details ar2 nobt xnown (1% i3 at this
Sresent -ine not ooscinle to optaln relsvant laZormation).
A bilateral acreen2nt on 2xploication of zhe Shebelle
waters will thas o2 lndisoenzanle in Zunurae This mat:zer
will need -3 w5, however, and L7 is noz oossinle for
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cornerstones o igriculoaral develocoment Ln the walley -
Ur.til such zn zgr2enznr 13 estaplished., Neizher 135 -nis a
necessisy, Saectaule s To0D Ene 212 Uallev oon
tne Thalcmoian gl oWl Ter X TaToer oI Tennl Iainer
than vears, Ryt 255, w0 lndicaciorn shculd be
avallabl=s on what =Zhe laract I Lrrizazion develcoment and,
more cenerally, rivar recilation in Zthicpla, on wacer
availapbilitcy in Somaliz will o2,

It is “nown that recently a3 hyvdropower proj2ct has been
complated 3zt Malka Waxkana, in the urper courze of the
Shebell>2 zni that there are nlans for irriaa=ion
‘develonmant Zownstream o =nhils dam.  Althoush G2tails on
the hydropower Drozect are not zvallanl2, daca could be
adopted whizh are sufflciently razlistic oo 2stimate +he

7oTo Somallia, agszumiag at the zame -“ime
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above questions (water allocation in Somalia; river
exploitation in Zthiopia) <ealt with and charged Lahmeyer

o
with a study on these subj=cts.

This study is presented nerewith. In chapter 2, the

problems in connection wikbth water allocation are

discussed. Matters in counnection with irrigation and ri
£ 3

regulation i1n “thiopla ars dealt with in chap

All computations nave been based on net irrigation

reguirements given in R2f. 4 (se« Table 1).
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Table 1: Bet [rrigation Requirements in mu

Crop

Bananas
Sugar Cane
Maize

Malze

Sesame
Citrus
Cotton
Pulses
FPulses
Vegetables

Tumatoes

Tulaboes

Other (ytr. nuts)
Olher {(gr. nuus)
tice

Rice

Gu

ber

G
ber
Gu
PDer
Gu

Duer

J F 5] P2 B M J J A S 0] H D Total
168 166 187 121 118 88 96 121 151 144 108 138 1606
152 149 18] 95 9] 99 96 119 160 84 92 118 1435

37108 103 19 267

A7 9 33 118 150 349

(earlier: 4 66 125 113 29)
15 76 102 54 217

93 95 97 3y 37 a4 15 64 82 18 37 70 653

74 10 118 131 133 119 545

i 53 77 19 149

28 5 72 125 230

119 121 133 62 61 63 66 87 107 72 59 94 1044
¥ 76 111 52 25 264

51 39 87 112 77 366
12 70 110 82 274

155 17 28 82 158 714
204 109 162 149 65 699

389 150 140 66 745



WATER REQUIREMENTS AND

o

WATER ALLOCATION ALONG THE SHEBELLE

RIVER IN SOMALIA

PRESENT SITUATION

A simple comparison of
potencial in the Sheb=l

that wat i5 and will

The area of solls of ir
770 000 ha. the avarage
wnere the first aydrone
Shebelle river on the S
an average oI 2 200 ail
Ior the locloiacicn oDl
1N TS U oSeslon and T
gross annual rriza=ion
grficliency) and aszsumin
on-river losses would

Even when groundwater

would remain

water availability and land

l2 valley (Fiqure 2.1) demonstrates
remain a scarce gocd:

rigation suitability class 2 is
annual sir2amilos at 3elat ieyn,
Cric station 135 situated in the

omall side of the border, amounts to
iion mz. This would be sufficient
L D O T Sl S R DLANT XY %) malze
S2UEDe LN oIne D2r CexZon, Zor o:
segulirament 2f 11 4500 13jha (4253

g tne ideal situacion zaat no

r "

ndwater

recharge sc=2ms3 Zrom ths river,

(4 R -
The present arsza with irricacion infrasstrsucture in Somalia
is lictle over 170 000 ha {see Tanles 2.1},
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Tabel 2.1:

Irrigation areas along the Shebelle River

Gross Area

D
Wlean

Region District Irrigation
Infrastruczure
{ha)
—_— —_—
Hiran Belet wWevn ? (1)
Bulo Burti 680
Jalaalagsi 200
Subtotal 1 530
Middle Shebella Jownar 26 499
Balcad 7 8190
Subtotal 34 3090
Lower Shebella Afao 20 aa9rn
Mderxa IS
Qorvoolay 26 719
Rurtun Waaraev 8 750
Brava 980 14 5990
Sablaale 4 759
—_— Y
Subtotal 135 3560
Total 171 240
-~
Source: Ref. 4
(1) not fully covered by aerial dhotographs
It is estimated tha- the net irrigation area 13 about
132 000 na, of whic L2000 ha are clant=d rco verannial
Crops and 119 600 a3 =05 annua. . SRS fthe 12 000 na include
however about 000 ha of sugar cane ind at Jowhar which
15 actually noc aroduczive) . myua s&asonal creoping

A~
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intensity is between 40 and 50%, hence, 48 000 na to 60 000

ha are seasonally used for annual crors, mostly maize and

sesame.
FOr a ¢ood understandine of what is meant by "irrigation®
it should be noted that many village-schemes can onlv
recelve water in "floog"-periods, when =he river water is
high enouch. 7These per:ods vary detween sevaral weaks and
2 to 3 monihs (april - mav, september - oScoober - icvember)
and the area c¢f irrigazed land as well a5 crop vialds vary
accordincly. Wizh r=espacc mo these scoemes i is5 noced
that an increasing ug2 L3 mede of pumps.

In schemes with controllad water suczoly (e2ither DUmMPS or
gravity-supply) the efficiency of watsr ise is very low and
varizas befween 7 and 213 ia larze zchienes {(ovar L1 000 ha)
and 14 znd 43 In osmall cschemes 200 - 395 nas.

2.2 DEVELCPMENT POTENTIAL

In the Shebelle Water Strategy Study (Ref. 4), the
potential of irrigation has been =laborated for various
storage options.

The results of :hree situations ar2 discussed here below.

w

The first situation concerns the present situation, with
the Jowhar Offstr2am Storage Reservoir as storage facilicy
(1299 million m” active soorage volume) The reservolr
operation study Zor this sizuacion 13 summerised as follows.
It has been estimacad chat the followinag czcps other than
maize and sesame are actually irrigaced:

0906y



th

upstream of the Jowhar of

sugar cane : 2 275 ha
paddy (2 crops/year): 440 ha
citrus : 50 ha
downstream of the Jowhar outlet:

bananas : 2 880 ha
citrus : 760 ha
pulses and various

other crops : 700 ha

[@p]
(%ol
<2

[4))]

Furthermore, water is required for domestic ourzosecs,
livestock etc. The monthly water r=gquiremencs for tne
above irrigation and other purposes are given in Table 2.2.
The reserzvoir 0pRricion 3tudy n35 2een conducosd o igsess
how manv hectares ¢ znnual crops can he Jrown In adaltion
to the above, 2ss5uning that watar raguirements ars covered
in 80% of the vears

The annual crops are maize in the Gu-season and 1/3 maize -
2/3 sesame in the Der-season. This is the vattern which is
approximataly practlised by farmers with regular waber
supply.

The results of the operation studv are:

upstream of

Jowhar outlet: 14 000 na maize; 16 000 ha maize/sesame
downstream nf

Jowhar cuzi=at: 24 000 ha maize; 2% 000 ha maize/s»>same
total : 33 000 ha maize; 45 C0Q na mailze/sesame

Y .



Table 2.2: Water requirements for irrigation of crops other than maize and sesame and for other purposes - present

Upstream

Jovhar out

situation (million m3)

Dovinstream

Jovhar out

Other pur-
poses

Total

sSource:

January
let 7.80
lett 12.31
4.80
24.91
kef. 4

February

7.64

12.18

|
[esl]
o

;

24.62

assumed irrigation efficiency:

0920y

March

9.20

13.60

4.80

April May June July BAugust

7.02  5.71 6.58 6.35 6.73

8.51 v.18 7.89 7.89 8.82

0.70 0.0 0.70 0.80 0.30

27.60

45%

September

11.97

11.02

0.70

16.23 15.39 15.17 14.94 16.35

23.69

October

5.76

10.31

0.50

16.57

lHovenber

6.07

8.42

14.99

December Tetal

6.67

12.40

23.77

§7.33

121.87



The total water requirements for this situation are

summarized in Table 2.3.
The next situation is as follows:

It is assumed that in addition to the Jowhar reservoir, the
Dububle reservoir is available fo storage. The active

r
capacity is 199 + 187 = 286 million m~.

A future situation is assumed in which sever
specifiic crops, like the Jowhar Sucar Estate and “he 3alcad
cotton scheme nave been rehabili u t then,

a
apart from maize and sesame, the following crops are grown:

Uostream of the Jowhar outlet:

sugar cane: 5 600 ha
citrus : 50 ha
oaddv

{2 Crops,vear): 1 3200 ha

Scwnscr2am Of the Jowhar ouslet:

bananas: 3 300 ha
citrus and other

fruit trees: 3 000 na
cotton

-(Der-seascn): 2 500 ha

vegetanles

(year-round) : 2 000 ha
tomatoes, ovaorika
atc.{(Gu+Der) 1 100 na
pulses (Gu+Der)

and various other

Crops 3 000 ha

0906Y
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Table 2.3:

Transfer
Table 2.2

Maize

Maize/

- 5520Y

January February

24.91 24.62

15.62

40.53  24.62

March

Total present water requirements in the Shebeile valley (million m3)

September October November December Total

April HMay . June July August
27.60 16.23 15.39 15.17 14.94 16.35 23.569
31.24 “1,20 B6.98 16.04
12.02
27.23 16.23 46.63 106.37 101.92 32.39 35.71

l6.57 14.99 23.77 233.50

255.45
61,70 104.72  85.99 280.04
78.27 119.71 768.99

109.76
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The water requirements for these crops and for other

nurposes (which have been adopted as constant) are given 1in
Table 2.4.

Under these conditions the following areas of maize and
maize/sesame can be grown:

upstream of

Jowhar outlet 11 000 ha maize; 12 000 ha maize/sesame
downstream orf

Jowhar outlet 26 000 ha maize; 51 000 ha maize/sesame
total 37 000 na maize 63 000 ha maize/sesame
Discussion:

The first scenario 1s now compared with the actual
situation. 7Tt was observed that pvetween 48 000 ha and

30 208 na 2z opilancad SO oannual Trops Zeaconallt, Lo
icdizion T oSecanniil Irona.  Aowever, sufllIuant o wigcar L3
availapla Icr oHnly zbout 29 200 nha in he Tu season and

16 000 na In zns 2elr zeason, 2ven wihien i C2asonapl

With additional storage room &t Duduble and taxking into

accounrt zenapillization of sSrolects llke Jownar Sucgar Est

ancd 3alczad Iouton) Ang axLen DN - 18 nvLsadaed - o[
" DRrennliL IIops llXe Dananas nd Ioulh o Toeeg Ine 3lcouac

U season aind 70 390 na ot

pus |

3
‘T
8]
D

maize could e grow
naizesszesame in the der 3eason.

It has now furthermore ikeen investigated, as a thi.ca
£

scenario, how many adaicional pectares of annual crops

coula be grown when Dudubla i3 available in addition to

—
e
3
}._A

o]
D

Jowhar, but when no adaiti

}
'

Z—ils improve: apeuc 42 000 ha of

rennial crops are grown,



Table 2.4:

Upstream

Jowhar outlet

Dovinstreain

Jovhar outlet

Ottlier pur-
poses

Total

Source: R

0920y

o
mn
.

Water raguirements for 1LrlgdL1un of crops other than maize and sesame and for other purp

rurther sitvation (million m )

January

19.04

34.31

4.80

Fel.ruary

18.64

25.91

4.80

19 .35

March 2pril
24.40 19.20
28.18 15.64
4.80 0.70
57.38 35.54

May

June July Auqgust

September October

15.02 17.62 16.98 17.09  32.96
20.73 21.38 17.29 19,53  24.84
_U.50_0.70 0.80 0.80  0.70
30.25 39.70 35.07 37.42  58.50

November

15.49 16.16
22.29 22.89
0.50 0.50
38.28 39.55

0ges -

Decenber Total

16.93 229.53
32.00 285.006

4.70 24.30
53.63 538.85



In this case, about 57 000 ha of maize could be grown in
the Gu season and 76 000 ha of maize/sesame in the Der

s5eason.

It is concluded :hat, whatevar option is selected with
regard to =xtension-of perennial crops, the
annual crops will te limited when comparad with the total

available area (115 000 - 120 000 na).,

1n the Gu~season and betwean 60% and 65% in the Dar—sesas

m - i~ - ~ e N vy i~ PR - b 1 Yy e e~ - . PO o)
The various fsagisilisy STULLIes wWolch agve racenslv oeenp
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This means that prob

[ BRI P B =,
cannor Ze Iully used in Tucure,

In occder to 2ive an imoression of the magniltude of the
requirzzd raduction, Lhe following compucitions have heen

‘g
r
3]
+1,
O
r
=}
D
Q.

- @ summary nas been made of the irrigation raq
1

e
all those preojects which are pre

b g o
senctly rehab ted,
which ar=2 In =-he P.anning st2ge or oI which f= =an
- T -~ 3 ST R AN N AR
£2aZonably ascumed that Tehanilization will e <ona hile}

0906Y



3 vt 3

o
r

oY)
-

computations of 1ir d a4s the
a

r
bo
STV
U
T
—
O
3
el
o]
o
1]

tpress
m

D @

r-season)

9]

(o]

o}

vj

3

2,

3

[V
b

[ o]

D
~
)

@

4]

jo3)

area of n

assuming:

on; no extension

[N

case 1.1: Jowhar Reservoir in operat
of perennial crops
case 1.2: Jowhar Reservoir in ocreration; extension of

perannial c¢r

O
'O
%}

bananas to 2300 ha
sugarcan2 to 5600 ha

fruiterees to 3000 ha

owhar a. % Duduble Reservairs in operation;

0
u
n
®
[38]
r—-l
9]

O extension oI perennial crocs
S

n
case 2.2: Jowhar and Duduble Reservoir

SUmmary 92 II20rpel 0235 Ln 2roIecti L3 dresentad -n
ble 2.3. The diversion irrigacion reguirementcs ara
mmarized in Tabl:2 2.5,

€ results of the computations for cases 1.1 =5 2.2 ara
esent=a .n Tacle 2.7. The computations are based on the

w
0
oy
o7}
[
[§9]
D)
(@]
jos 1)
T
1
2]
[#5]
oy
17
U
19}
b
'_.4
D
x,
b
)
3
3
L1
L
[a)
(@]
V]
D
o}
[¢9]
[
—
3
o
O
o (D
O
1,
r
jox
M

YRAar. Tt 2ppears that the sddéitional irriaganle ares varias
from 47200 na (cas2 L.2) mo 22400 N3 o0 thae R
-

substantially Zelow =he identc:

summary oI the total cropged areas s Jiven 1n Table 2.8,
om i3 Tipl2 it can e concluded that when a seasonal
occine intensity of ipoun TSy i IDDLL=d, ohe toral
§S31Ci2 Irrizable ar2a [zanuil aroos and Seranniizi Jropg)

11860 ha at maximum. This Fiaure is still

nm

Water sntrztoav Study (020000 ha far annua, crops, 1200 ha

nSQey



[£5)

Tiooped afwas In eridting snd p.enned freijecton

frocects nectares

e 4o ey
ieviaa
‘a lLar Pecenmial
Paday ‘an e
Jn-rw_ur G28r Tecmra
(aaronings
wqercane F32)

Yicay "

{renaoiitianiur aug
cotton 83 "9

e B} ")

Atgonamnrs

funder coneltuctian,

“owpeas

jeLaciee LRS!

Ady/veqeianias

‘atten
™~
2enane a0
frtiiesess 2
. ; 410 N
L. =}
#
; i'- RETINT I
Y catecmsian
A )
Ll T
; wsoer EATTRIPELN YV
eV ie Mo 40y
Laudy Ty
*arene ML
sessme ‘o7
Teaundnats :37
nana 30
EALLITITIE & SLI LI L)
ipaciiy sebavingy
irapsfrui. 100
farsesane tiviu e
faanred)
saite s
Lelusas 1) e
Jlew
o
e
V3w
SfeNADILiLALE N supeci el
LIENL ) van ’-
rtetina 1320
(emaBl it Lo eatacted)
anite AR
i1y
Tany 113y
121
Seddy 1i0 Qe
IRISTT ] Brl
cettan AT ] el ?
Lequmes, <nwm AL IRR L]
Jtoundnuts 13
watermmion Bl
cenEtadie o ey
Tyend 'Ry 4y

“ate. met P3.6 S1ee - $efia0d Urorects: 1333} wa




Table 2.6:

Baarow Weyne

Jovhiar Sugar Estate
(2275 ha)

Balcad Sheine
Afgoi-Mordiinle
Shalzuboct

Gelaule

Grapefruit pProject
Farzzaane

Rurtun Waarey

Szhlaale

. o 3
- in million m

Diversion irrigation regjuirement of projects (approximately 45% efficiency assumed)

jan., feb, mar, apr. may jun. Jul aug., sept. oct. nov. decr,
14
7.68  7.53  9.13 41.49 4.60 4.96  4.84 6.02 8.09 4.24 4.64 5.96 71
.21 2,12 3,20 2,96 1.29 7.9p 3.32 2.82 1.22 28
3.33 1.88 1.7 1.41 2.33 4.24 4.21 1.2 2.38° 4.59 5,36 3.48 37
7.51  1.87 2.00 L4300 2,07 4.15  7.50  6.45 3.05 1.12 6.66 11.83 59
2.68 0.70 0.82 .47 1.83 2.060 Z.18 1.241 2.30 3.8¢ 3.84 4.50 z7
0.41 0.42 0.43 .16 0.16 0.20 0.21 0.35 0.37 0.23 0.21 0.32 3
6.02 0.15 ¢ 0] 0.73  3.20 6.64 5.24 1.37 2.57 5.67 10,74 42
1.25 1.00 2.88 275 0.51 9.40 2.03 2.72 Loa 14
1.02 0.81  2.33  2.33 0.41 (.32 1.64 2.20 117 12
3407
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Table 2.7: Irrigation potential in addition to defined projects
seasonal ropped areas (1)jirrigable areac
(=75% of irrigable areas)
- ha - - ha -
case 1.1 with Jowhar,
no extension per croops (2) 54000 72000
case 1.2 with Jowhar,
extension per crops (3) 35500 47300
cage 2.1 with Jowhar/Dudub-
le, no extension per
crops (2) 69300 92400
[
|
case 2.2 wich Jownas, dudubd- ‘
le, extension per crowms (2) 50200 ;66900
i
(1) Gu-season: maize: Der-season: 1/3 maize/2/3 sesame
(2) banana: 2880 na (total)
sugar cane: 2275 aa
fruit trees: 500 ha (toktal)
(3) banana: 2360 1a
sdagar .ane 2500 ha
fruit trees 3000 ha
15043



Table 2.8:

ta

Total cropped areas for different

(hectares)

.l Case 1.2 -ase 2.1 Case 2.

sugar cane 2275 5600 2275 5600
banana 2880 3800 2380 3800
fruilt 500 3000 500 3000
annual crovns A5560 47060 860 51760
Gu--season
annual crops 50470 65170
Der-season
Total area Gu 71215 59460 74160

De 4625 62870 77570

15044g



As a consgeguence, the responsible authorities will have to

set up rules, in which the delivery of water to each ragion

and districr 15 laic down.

Zxamples of a water allocation plan are presented in

figures 2.2 A to D for the

& ~ . ey, e e ; . 2 ~d =
? C[ldures, wat2r raguirements have heen civen for
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ceen adopted for
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for the Hiran districso,
all alternatives (Table 2.9).

In the Jownar and ZBalcad districts, these areas include
eas served by

well as scate farms.
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dD3TI2EA 3D tner Tanaale Tarage, wner? however 1nsd irza of

The area bectween Genaale barage and Talkeerow ba
belongs to the "Gernaals-Eulo Mareerta"are

Faraxaane Project constihbutes one part.
J

Finally, a ceomplets water balance is presentad in
Figqure 2.2 Zor cTaze 2.1).

L]
It is conluded that narallel %o the orogramme Zor
rehapilitation of 2xisting irrigation szchem2s, =here i3 an
drgent need I5r Tna 2stablishment ©f a water allacation

as discussed ipove, wnlon Shouls, among

on detailed information ls particularly
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Srx Mags only Leen done in orolect areas.,

52 Wwlitn regard to water allocation will be
the repartisicon cetween annual and perannial crops.



Table 2.9: Tentative sui-livision of irrigated la:: ;o addition to projects

with Jowhar with Jowiiar with Jowhar/Duduble with Jowhar/buduble
no extension of extension of no extension of extension of
perennials perennials f<rennials perennials

- 753% seuasunal cropping intensity -~

Hiran District 1200 1200 1200 1200
(upstream buduble)

Joviiar ares 15600 10100 20000 14500
Baiced areq 5060 3200 6400 1600
Lraol area (1) 12000 7800 15500 11200
Shanle area (1) 25500 16700 32800 23600
Goryooley area 9200 0000 11300 8500
Rurtun Waarey/ 3500 2300 4600 3300

Saklauale

72000 47300 92400 66900

(1) plus 2000 resp. 5400 ha banana and fruittrees in the Afgoi-Genaale areas



uanle
r2senolr st

boLriey
1 ~

2 -9
THEZEL LR
TTLSPIA
IMNALTA
Inddnl
B PSR I ey
| S—

i ey

LT sy

wrap !

sk

Soisie !
2 |

'

i
i
t
!
L =~ )

L
¢

2x1zting or otared orel
TG Werrerennts

IRITEROIE

N 1o R adaigeH

mmilien =

oy

AATER ALLZCA

T

1 FLAT FOR

i)
3
]

ST

23

LAHMEY

IMTERNATIC!

| A

il

SR |




STES3R A
—
SIMALLA
-7
LotoEran
L

Peehls :(— 2x1stirg cr nlared o,
| IUEE — LTSl mAterrecutrensi
b s

Daple

FReervolr site

{izestion o ueerii.
ccremes inmtliica or

- = ——n"
oFpesk I
fruttoress

- |

rame g

HEP Vi JJEV A

===
ST SAGE . i
LTSS | Tad .’/;
autaala
.y :

Lolzate [

FIG.: 222 ’ WATER ALLOCATIGH PLAN FOR CASE 1.2 A'.LAHMEYER
! INTERNATIOM




2 - M
SHEBZLLE

Luanle
feserolr site

2aree
Wy -

T

WA b—  =sting or plaved oro

Wl waterreirevEats
b4

ottt m

AR
s

—————y
JINA3

TrulLiress

3
| —
i ired —
! N oot
e e e - o
e . -
Stase . L= . erri

—_— N odbe) PR
I Rt A : wran a7l
iolaale !
- g
21 <olale SR |

AATER ALLOCATICH LA

—»

l LAHMEYEH

INTERNATIGH AL







'
ired 2.0 and 0aEd
‘ nmcaedance sromapilis mwllicn @T)
TofernOLTS: JOWnar - Duduble
.
,
SoIm LT R TTOL
1
e
———
* r
| ; —
j T/ameminio n '
i I
! 0 ! ;
" H ] B
i ! i
) i i

fm-ciser Lo

Difectimay ooexs

nanus svapacacien:

|

oy e

| =D ;
]

Tralaage

A Y
STouy D) HTY -]
LIS oy evaocration: 165 . 40 s 30 e 15 .

Lisg by seretolation o gToardsices: (2 os 20 .
2alance

Iifecnively

e LAvestoox x5 -

TICICLAF ¢ TUIITUITLIDA T AL TN

STLanem Loyl

Jplancn IlIv O SeATml AT L MOS IO erel)




3. IMPACT OF RUVER REGULATION AND TRRIGATION IM ETHIOPTA

However, 1: is xnown h

has teen completed recently at MALXKA WAXANA “or the
principal purpose of hydrosower gen2raction.,  Daza on dam

L. - PR N P c . - a2 - Ton T ey . 2~ ' - 1
height, reservolr volume and onher relavans characreristics
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are not avarLlaple,
. . R . . . o .
nave conacuctzd a sower planning study in which khe

S T e et o s PR PRI i T
possibilitzyv of a3 dam af MALZN WARANZ was also in /25c1gated

(Ref, 5). » preliminar opcimunm deslon was prapared and in
che present study 1t 13 assumed chat the selacted dam and
reservolr charactaristics do not deviabe LS00 much those

(]

o}
a1
O
o]
@)
4]
1]
o3
p=
Yo}
oo

As far as irrigation is concerned, it seems thact there are
plans f£or 2 oroiect of about 5000 ha downs:irean of the dam
and “hat Sloosiat Looacmunll DINCT e L Tl lac areas

furthes downstrz=am., For zhe $urooss 57 -he corgent scudy,
in whizn zhe CToono LITlIanion L3 oiavaestiiaz:d, 1 lower
limit of 3 00 h: of irrigated land has besn adepead,. The

at 25 900 na,
least 15 to 20 vears to
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The Malka Wakana projact is locatad on the e2astern =dge of

the Zthionian Highlands (Figure 2.2) nearly 1 200 km

catchment ar=a is 3 2300 xm~. The long tern average flow

The projeckt co
comprises a 40 m high dam immediac
Malka Wakana Falls with 2 gross st
765 million m”. The active storace volume 15 acout

500 million o~ .
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fu

[ o1}

o)
volume is 0,5

1

Evaporation in the catchment area of Malka Wakana dam is

cioitation is

[17]

about 1 500 mm per annum., The average or

[

J0C om

i e

The r2zecvelr susizc2 L3 approximataly 37 um”T.,

An average annual loss of volume of Voyp = 40 X lO6m3

is expected that corresponds to an average discharge of

1,3 m3/s.

The zalculatlon oL 4ne 3Snrade f112:a¢ on zhe 2asis of
montaly va.ues Lo Shoewn o Taplzs .1 and Figure ... For
the availapi=z iati: Of 21 L Rars 1t 19dpears shat nearlw 12%
Of tne Laflow 2asses as unr2gulizcad Slow over =hae swillway
or =2vaporzce2s. The Iacld 95 um 2L r2aaulaced tuantiTv o
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The inflow/outilow results given in Table 3.1 can he

summarized as follows:

the losses of evaporation the average

. R
iCnazde 1s reducaed bv about 1.3 m"/s Lo 26.2 m3/s.

Q.
-
wn

- Nearly 7% of the inflow leaves the storage through the

spillway.
1t of the use of the storace Zor hydraulic power

u
generation the outflow from the Teservoilr is relatively

constant, also from November ro JENUACY and in June when
3

- The reservoir hes a <ilond mlclgation effect which is
tlustratsd in Figure 2.1.

»

3.3 WATER AVAILABILITY FOR IRRIGATION DOWNSTRELM OF MALRA WAKANA

VS LT WA sard 3275502 sher: s oag INISIPET LU vairlanls

- ~ ~ - - e - 1 ~ 1 o
apout sizz, locatcion and Qevelopment scnedule of lrrigacion
Pro’fecis In <he 3hebella Tiwer 1n Ztnhioonia.

[
[
[o))
fu
f
)_A
oy
o
-
*._J
o
rr

Therefore, the impact of irrigation on wat
in Somalia has been estimated for adopted total areas
varying in size from 5 0600 na “o 35 000 ha. Furtn

Q2
is assumed that annual CLOpPs are grown of which tne w

: ~ e~ et N P : i~ T N ey N :
requl-omennts oo ~ -l dAL 35 La0Se Ior o asioo anug
- ~ ~ - -~ 3 ) =~ = - . < 2
MalzZe,zesame 19 lLicusceq n _apt2r 2, 23L& On Lrriaar on
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Table 3.2: Gross lrrigation requirements for adooted
areas
I -------------------------- I ........................................................................... I ...........
[ I aay Jun Jul Alrg 3o et Nav Jec ] fotal !
I [ I !
[Haize 13/ 1 522 2400 225 422 I $335 1
[ i i !
IMaize (17304 1iha 257 15371 3L 2111 3223 1
[Sesaze (2/2) ! I '
Jmm e e o e e hd
I e e [emmmmmmmes
Hrrization ares I Jeasna in 3°/3 I Seerzan
‘Y _________________________ l .......................................................................... I ...........
[ 5000 a3 [ 1.53 4.43 4.2 2.7 9.52 25 LIRS 3.57 1 125
[ 10800 na I .07 2.2¢ 3.55 153 .33 3.10 8,33 7.0 1 3038
I 13000 54 I 4,60 13.37 12.52 2.0 1SS T.53 12.27 D707 3.8
I <0030 i3 { 5.4 13.82 N G 2.0 . 1700 SRS ST
I 25000 3 [ 7.67 &3L18 2137 o 2L AEK: .04 t1od |
I 50000 ha [ 2.21 2073 MR 173 3.3 U a0 il
i 35000 ha I 52,40 2.7 S5 3ol : BTN 23071 .4
I 10060 ha o123 7. MR 5.9 sl 2047 RS NSER 15,4
I 45000 h3 o1 1157 it 44 R Ly 23,33 a0 40 S 7.2
I £0000 hs Iois i +6.30 273 758 5.18 8.5 4,59 NEIEVARt 1227
I 55000 ha Io1s8.53 50.%3 7. 3.a7 5067 2358 47,23 .00 R
[ 60000 ha o184 55.%¢ RE 1.13 8.1 0. SRIEH 200 25
I ........................ I ........................................................................ E ..............
From Table 2.2 it can be concluded that wnen chs dizcharge
2 . . .
i3 xept ozt 5.2 2T, , 1. 2., shen STIo0TY L3 3ivaEn oo
eneérgy generation, it is possibl: to irrigate anpous
27 000 ha immediately downstreanm of the dam.,
Herewith the average watar Zemand Zor irrization which
Wwill e taken Zorm the Snebella rivar downscrozn 2L Malka
Wakane can se =szs-imaced:
&
3.
2.0 = 10,4 m /5.
The given informacion on the characceriscics of rhe
discharge of the Shebelle river will nelp to determine
che zamount af discharge caducsion noricad it the gauge of
Bel=2t Wevn in Somalia,

0862Y
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the drainage area of the Shepelle river,
drometric stations in Zthiocpia and Somalia

€ area with highest rupn-ofs 18 marked,
9% area of the Shebellz is ahout
WOlCh Rmore than Swo £hirgd Ar2 upnstrean of
000 zm™). 7he gain 50ar2 OF run-ofs
23 north of ©MJ Wlth a 3urface of about
catchment ar2a or ALz AARKANA Dam wit
covers onlv about 63 of this ar=a.,

bna

ng down

ne
Strecches
mhe north of IMI 2.0n0S 000 Xm.  Trem M7,
I the govie, =ha Shebells Z20ws in 3 Tast
LI Lovaert goanc o P-ote 2L 23 1o .25 a/kmg .
N1zl roine 3F viaw =his lower wallev can
five large zones:

trom the gorges down to Cugno, nearly 60 km
tMI the slope is gentle ang the banks are
- The Zhebelle qeandar- Shroouch oalluvial
vRrzlows during the Tiood periaod, ceg
DIIowW oftan Irogs-oyrs 123 mesnders,

30 Xilomezoars dBstrezm of “alafy, the

3 incised =o 3 depth 072 3 o A o and no
W3, The baanss are T2iatively scapie,
arly 90 =m downstroaag She fiver-banks are
d the gradient onf sicpe Zecraases {9,2

S reach, the banks of the Shezella ara
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Table 3.3 comprises the most important informaticn of khe

25 1n the lasco

gauging stations. Mhe mean annual dischar
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Table 3.3: Mean annual «ise

the Shebelle river

=
)
o

4 b e

5270 11~
=880
#1400

127300
137100
laa0noo
211000

HMalka Wakana
Hamero-Hedad
Imil

Gode

Kelarc
Burkur

Belet levn

&

OO

OO N
r. IS -
FO 0

= (0.
N
oo
[

0o Co

G k0=
L i e

O b

~J
)

3
o}
O
’—J
(o))
2w
[9%]
o
0
Q
ES
n
(T
T
o]
®
<
D
t—
~ 1)
o)
]
j]
a
[@)
-1
[}
.
[47]
0
[
m
)
D
97
—
G
3
1]
-
o
(¢}

lnferesting to remember that adout 27% oOf ~he mean
dloenirte recizoired an coe taTLIn oI UToiinanes

& s - T mg e N, - e o s v
£rom the small carcchment ar2a at FMALXA O WARNMNY .

Slhiebhealle Sy

Hrderologient Sugmeeas

110
1 i ] 7 ; ; ;
| I IAMERC- | ! : i | ‘ a
! e e e
100 ; ! Soleh¥s) T ——— A ! i
! ; : - g : [ S
; S YMT | GGRE ¢ e
| .
[ { ! i ! | | DY
00 ' : e ! ~ |
. : » , ECACTT N
l ! e ! ‘ I ; ! 1
Ny B30 —e—— . S .
il | i
g ; 1 i )
=] 7O l ' : e
o | ’ S LT
= 00
s | ; ; ‘ : - —
= ! { ' ' . )
3 ! - i
= 50 - —_— —_———— —
) , ;
! v . ; .
“+“0 - : N N ,
oo ‘ : .
30 -
[} i ! ! : .
MALKA ' WAKANA I l i | i i P
2D , ; } ! J | ; |
' ! : T ! T
300 N

Pl 150 400 500 106
xm

Figure 3.3: Development of discharge at Shebelle river
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Down to the 3auging station HAMERO-HEDAD the discharge
tnicrzases noticeably. Z2etween HAMERO-UEDAD and GODE tho
toral discharge alwmost stavs constans The losses in khe
flcod ar=as ar2 obvi cusly compensated by lateral fnflows.
The nighest losses occur ov Zlooding -ne lowsr regions
betwean XZLAFO and 38naT WEYN.
The monthly discharoses 37 eha Jauging stations MALXA
WARANA, GODE and 2ZLI7T WEYMN are shown L0 Floura 1,41, The
travel time zetween rthe 34dUGLng scations Malka Wakana ard
Gode iz onlv 2 =o ! davs The travel time Letwean CODE and
SBELZT WEYN I1s a2pout 20 davs., Thiz kime ~3D32 must be taken
into account when nparing whly averacas,
4 .
Figure 3.! shcws thdro® the nignest loszes alwavs appear
simultaneouslv with n1ch discharges. At low—-:Flow
conditions, the discharge at GODE and BELDT WEYN is nearly
the same.
Jeo ZSTIMATION P La35=o 202 70 FrdCDs
3etween ode and Burkur, chera s practicasly no inflow,
rainfall is lictle (130 2o 200 am) and mos- Of the water
carried by tributaries does not reach the river pbut spreads
over the wvast alluvial plain or in closed 2ndhoreic basins.
Between Xzlafo and Mustahil the stream-7low of the Shebelle
ls ar=atlv iniluenced ‘{n this raieh 3Votna axishtance of
large Zlood 2lains SCI2CCIRIng VeI ippIsxInavael. SOOkm:
td -~
30 &m Jownstream. 140 T 0F shege 2Lalnc are looded
Drcougnout the vear and Zorm : fermanent swamo.
These Zlood »nlains nave 2 doutla effece, 1, e,

0862y

They control runoff

e 2.

shown in Figure 3

by a reduction of flood peaks as
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They withdraw an lmportant amount of the inflow, The

water collachted in the flood plains vnartly 5 pplies the

Py

ground water table, a greac portion =vaporates and
another cart “lows back to the river when the river level

decreases.,

e balance of losses for three successive vears is given

below:

Tabel 3.6: Losses between GODE and BURKUR

Ye

19
19
19

'862Y

ars Run-off at Gode Run-off at Burkur LOsses bpetween
Gode and Burkur

106m3 m3/s 10 m3/s 105m3 m3/s

69-1970 3 116 98.8 2 627 83.3 489 15.5
70-1971 3 753 119 883 91.4 870 27.6

71-1972 2 3807 89.0 2 195 69.6 612 19.4

3]

2lls in th

noted that the volume of louses does not only depend

is
the volume of inflow infto the flood plains, but also to

e rilling cuage of these niiing 2r chne nC 0 the dry

[to)

ason. ST LS agy T understind snar when tae low-7Ilow

LA A e ke T SmAl Var ey e i SF R G e T va

r.noa .= sreort, 1 SMA.L .27 SorTion of hhe -l _‘JJ..LDN;ng

00d: 135 sStored - and Dartiy 1St - zhan when the low-Zlow
— Al

riod iz lonaer.

D
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The volumes oI discharye oS Lthe gauclng 21311003

HAMERO-HEDAD and ZBUREXKUR have Dean comparsd Z0r thl3
- - MDY - - A p 37 [nle] N .
purposa, In 1963, the zear dilscharge an HAMTEO-HEDAD was
.

abouz 230 m7 /3, L1n 1372 arcund %99 w7/ o, The salzance

0f »okh 2avents 15 Sn0wn 1n Table

Tabel 3.7: Volume losses between HAMERO-EEDAD and 3URKUR

HAMERO-2EZD2AD 3URK IR
1969 Volume of
(Jul-Nov) flood wave [lOGm ]

f
ul
(e ]
O
§—
(98]
[3]
~1

3]
wun
O

Difference [10™m

Diff. in % 16

[
0
[$2}

1670 Volume of

fgul=tlov!) flood wave

[§9}
j—
(98]
[£9]
p—
A}
ol
(98]

106m )

)
[
O

o v
i
th
t'h
Yoo s
3
v
—
w
(39}
9]

The results of the comparison of the Zlo aves oI 1969 and

0od wave
1970 lead to the concln=icn that with a growing pgeax discharge

the loss percentace also increases.
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3.7 ESTIMATION OF LOSSES TNDER LOW-Frow

Between MALRA WAKANA and HAMERO-HEDAD the low discharge
increases OWing to the inflows of permanent tributaries,
3etween HAMERC-HEDAD anc 3IUPRUR the discharge decreases except
in the reach betyeen GAMERO~HEDAD and TMT {cee Pigurae 2.3 A,

The increase of discharia in the latter reach is due to supply

Between IMT an CODE, the low disc charge decrea
distinctly., This ig due to evavcrarion losses and Particularly

to infiltration in the channel hed

much less. Thig is due Lo 3low resti-ution of water stored in
QL 2vaporation losses

and infiltration :ip the channel. Betweoen BURRUR and BELET WEvY

the locw discharae shows rhe same cha 1C3 as in the r=ach

between GODE and BURKUR,

0362y
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entage of losses ar ~0W Zlow conditions ip relation to
the total losses i1s rather low (about 3%),
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4. ASSESSHMENT QF TUE INFLUENCE OF THE MALXA WAKANA PROJECT AND

IRRIGATION AREAS ON THE DISCHARGE PATTERN OF THE SHEBELLE RIVIR

n the discharge pattern of the Shebell=?
e

influence of changes in the upper

- Storage and hvdro-vower utilisation

The storage reservoir dam l=ads to additional evaporation
losses esti d at 1.2 m”/s. This reduction of discharge

-2
(less than 2% of tne averade discharge at 3elet Weyn) has no

i

3e,.

noticeabple influence on the lower cou

discharge 2t IMI. The maximum aonthly discharges in this

place are =aven between 35 and 4533 nf the maximum discharges at

IAMERD-NEIND and IDDH. N shmantion 2D Tn2 IsEarvolrocauses
“hus o2 CSLInlIlocanc T Lon o DA - : ) RORVIVEN
mhe fafluence on o ooeak dischardes 1o Somallix LS fowWever ot
MLNOL iMPorsancs Cecads e D100dS 3D QlTliatid Sy tawe

natural retencion of the fleood plains (see Figures 3.0 and 3.
- Impact of irrigation and swamps on discharge

To assess -he avalilable wanar supply 28 the Shebelle river in

fomalia af=er implemencacion 2L frrigation works ln Tthiopia,

]
it
1
o
]

4 e S e ok B S N ee 3 . .. B P . )
the 28f=2a00 Hp 1ne L00QLnd 2Ar2ds on 2eCcreased LNDL0W nas

Ta 2.5 i= was 3nat=d znan raduction DL peak Ilscharges
results ia lower SuantiTi@o oFf lo3ses Ln che SWamps. I wWas

shown exemplary that a reduction of the peak flow from 500 to
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demonstrates the affect when DRrIennlal Crons are grown,
comparanla zalculations fave ~oan DROC AZsuming a4 varving area
OL vear-round arawn Jixiten ol 0L bananas (irrizacion
fequirements 5o given in Table 1), Simulacions aave bDeen made
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Table T.soheasonal flow t2duction at Belet Wevn with Malka
Wakina in oneratiosp and 25 000 nha irrigated land in
Zthiopia
Season Total chtreamtigw reduction in
2-a»on
2L Belet Waun (an- Of unreduced flow
Trduced) i ompiign 13
1968 fep - aun 2212 11
1968 sep - 3an SR 3
1969 fap - aug 1318 11
1969 sep - jan 635 -1
1970 Zep - aug 1792 8
1970 sep - san 1925 6
1971 fap - aug 1365 11
1971 sep -~ jan 929 38

Although the data are not enough to establiszh a relationship of
Ssufficient significance hetween Streamflow and losses, rthey

demonstrate that =he hiqner the Streamilow, the more the losses

g - ~ N ’ - N ~ 1 e - A - N - ~
A e S LY L - 4 - - - i e A e te e - - -
~ - - bo e B -~ Ju iy
tfriganle area i35 sased on Lo JEIeamIlow excaaded in 303 oL the
- - -~ - ~ o~ ~ TN -~ ~ -~ -
FRALS (RNe Snorato fasaroa, - = SwRGL LY Lo I5r Zeisonat

regulation), it can ne d8sumed thar the above conclusion |
the safe side: irrization in Zthlonia mav be extapnded to between
15 000 ha and 25 900 ha before i noticeable effegh (say 53
reduction) on streamslow to Somalia is reached.

25T1Nd to note thac in 3 out of the 4
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'Rarc,,mencioned in Tanle 1, %he annual streamrlow at 3elet
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