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Area: 638,000 km2 
Population: 5.3 million 

SOMALIA 

I. BACKGROUND 

Somalia has the longest coastline in Africa: in the north on the Gulf of Aden and 
in the east on the Indian Ocean. Along the Gulf of Aden in the north there is a 
mountainous zone with rugged relief; the hydrographic network is deeply incised and 
the torrential flo'VTS which occur here are still causing considerable erosion. The 
land slopes down tO'VTards the south and the watercourses t;l!hich fl0\'1 south\vards peter 

out in the sands of the desert, 

The rest of the country consists of a plateau with dominant limestones and 
sandstones. In the south the plateau is crossed in the direction of the Indian Ocean 
by t"o large rivers which rise in Ethiopia -· the J·uba and the She bel i. At the end of 
its course the Shebeli runs parallel to the coast and disappears in a kind of 

interior sand delta. 

In the Baidoa region between the two rivers there is a granitic mass which 
dominates the plain with its inselbergs. The most densely populated regions are 
Hargeisa in the north, the coastal zone on the Gulf of Aden in the south, the coastal 
plain of the Shebeli. "'ith the capital Mogadishu, and the Baidoa area. 

Climate 

Somalia has four seasons: b\lo main seasons associated with the uGu
11
.,·and 

11
Dayr

11 

monsoons, separated by two secondary short seasons - 11 Gilal
11 

and 
11
Hagai

11
• 

Gilal - From mid-December to mid-Harch with dominant north-east monsoons; 

Gu - From March to May; this is the spring transitional period; 

Hagai - From June to the end of September, with dominant south-east monsoons; 

Dayr - From October to December; the autum.n transitional period. 

The climate is of the arid type, especially at the coasts, with annual rainfall 
of less than 250 mm in the north up to the 5th parallel, >~i th 400 mm in the south and 
700 mm in the south-west. The average annual rainfall at Mogadishu is 520 nun. At 
some points in the country the average annual temperatures are among the highest in 

the >lOrld. 

Surface water 

The Juba River crosses the country over a distance of 875 km. At Bardera the 

mean annual flml is 100-125 m3/s, 'dth a maximum of 1,100 m
3
/s. 

The Shebeli River is 750 km long in Somalia and at Beled Weyne near the Ethiopian 
frontier its mean annual flow is 65 m3/s. Downstream at Afgoi/Audegdle it is about 

500 m3/s. The flow is not known further downstream. 

The drainage basins are small in the north. Brief and violent floods occur after 

rain. 
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II. GEOLOGY 

There are two large geological units: in the north, the formations of the 
crystalline basement with igneous and metamorphic rocks; in the centre and southj 
Tertiary and Quaternary sedimentary formations, except for the Bur mountains where 
altered crystalline formations outcrop. 

Petroleum research has indicated fault zones underlying the sedimentary 
formations. Two large faults run parallel to the coast and step down the sedimentar~ 
formations in successive levels from the Ethiopian plateau to the Indian Ocean. 

The oldest rocks are the Bur granite and gneiss of Precambrian age. The graniti< 
and metamorphic rocks in the north, i.e. the Borama Darbuk and Abdel Cader Heis 
series s are younger. They are covered w·i th metamorphic grani togneiss ~Ti th pel it ic 
and psammitic formations (Inda Ad series). The sedimentary formation is 
transgressive on the crystalline formation. 

The oldest formations (Lower Jurassic) are those of Adigrat and Bihendul \1hich 
have alternating strata of sandstone and limestone. The formations which outcrop in 
the south have been encountered by deep drilling in the centre and south. The Upper 
Jurassic includes the Iscio Baidoa formation which has calcareous limestone and 
conglomerates in southern Somalia and the Bur mountains. The Anole formations 
outcrop between the Juba and the Shebeli (marls and limestones); the Vegit formation 
(limestone) and the Garba Harre formation (dolomite, sandstone) and the Cretaceous 
formations have been identified in outcrops through the logging of deep boreholes. 
At the base of the Cretaceous formation lies the Marehan formation (sandstone with 
clay strata in places) which outcrops in the south near the fronti~,r with Kenya. 

The Middle Cretaceous consists mainly of gypsums and limestones (the Main gypsum 
formation and the Garba Harre and Mustail formations) which outcrop in the Shebeli 
valley tm;ards the Ethiopian frontier and between the She bel i and the Juba. The 
Upper Cretaceous is covered by the Belet Uen and Fer formations consisting of gypsum, 
marls and dolomites. 

Paleocene deposits are found in the centre of the country (Auradu formation). 
These are fractured karstic limestones with.marl and dolomitic strata. 

The very thick Taleh formation covers a large area in the centre of the country 
(Haud and Sol Haud plateaus; Nugal valley), and in the north. This formation 
consists of dolomites and gypsums, with the gypsums predominating. 

The Karkar formation overlies the Taleh and is 200 m thick. It outcrops in the 
north. It includes limestones, marls and dolomites. Gypsum is also present. 

The Eocene series are topped by the Daban formation which consists of sandstones 
and marls and outcrops south of Berbera and in the north. 

The Upper Nummulitic and the Neogene include sedimentary formations of various 
origins (marine, lagoonal and continental) formed of soft limestones} conglomerates 
and sandstones (Daban, Scusciuban, Hafun and Duber). The Miocene is typical of the 
continental deposits covering the centre of the country. The Miocene-Pliocene 
outcrops in the Bosaso region and along the coast. It includes soft sandstones and 
conglomerates. The Pliocene is volcanic (Aden formation) with basalts and tufas in 
the northern region. 
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AQOIFERS 

SI'RATIGRAPHY 

Geological pericd Serief:' Thickness Lithology Geographical location 
(m) 

Pleistocene - Recent Surface formations 0-5 Breccia conglomerate Whole country 
Limestone crust 
Laterite, gypsum crust 

AlluvitmS Up to 100 Alternation of sand and Shebeli and Juba valleys 
clays and temporary watercourses 

Pl iocene - Recent Sand dunes Up to 120 Fine-grained eolian sands, Coastal zone of Indian 
crumbly sandstones, reef Ocean and GJlf of llden 
deposits 

I 

N 
w 
<.0 Proluviun and 120-150 Accumulations of gravels North-west coastal plain 

littoral deposits and pebbles, coarse sands, - narrow strip along GJlf 
coral and reef lEnestones of llden 

Proluvium 180-220 Gypsum clays j sand, gravel, Northern provinces, Baud 
diluviun fat clays plateau 

Proluviun 100-120 Clays, sands, gravel Southern provinces, lONer 
alluvitmS lenses course of Juba 

l 

Pleistocene-Pliocene Aden volcanic series 20-70 Basal ts and tufas Northern prOITinces 
- m::AJiltainous zone of 
north-east 



N 
~ 
0 

Geological period 

Miocene-Pliocene 

Miocene 

Miocene-Oligocene 

Miocene-Paleocene 

Oligocene 

Series 

Upper Daban series 

Mudugh Merca 

Hafun and Dubar 

Scusciuban series 

Traps 

Middle Daban 

Thickness 
(m) 

100-125 

40-500 

40-560 

150-200 

60-80 

800-2,000 

Hafun marine facies 200-220 

Lithology 

Sandstones and 
conglamrates 

Limestone, mar 1, sandstone~ 
gypsums 

Conglarerate, coral and 
foraminiferous ltrnestones, 
sandy clays 

Marls, gypsun strata, 
clays and lirrestones 

Basalts and tufa 

Sands, lbnestones, lenses 
of conglomerate with 
pebbles 

Constructional limestone, 
sandstones, lin:estones: 
clays 

Geographical location 

Northern provinces, Gulf, 
south of Bosaso 

Southarn provinces, Mudugh 
plateau and coast 

Indian Ocean coast north of 
lbrdio and Gulf of Men 
coast (Dubar) 

Darror depression 

Interfluve, north Shebeli, 
Juba 

South of Berbera, 
no~west region 

Indian Ocean coast between 
lbrdis and Eil 



Geological period Series Thickness Lithology Geographical location 
(m) 

Eocene J:.ower Daban 245 Sandstones, lenses of South of Berbera, 
gypsum and conglcm>rate, north-west region 
silicified wood 

Kartar 80-230 Lllnestones, marls, Mountainous zone, 
dolamites, clays north-east (Mijurtinia) 

Tal eh 350 Anhydrite, gypsum with Mountainous zone in the 
beds of dolamites and east, haud and Sol Haud 
marls plateaus, NOgal valley 

Auradu 200--400 Massive lirrestone ~ Mountainous zone in east, 
dolamitic limestone, Haud plateau 

N rnarls, sandstones _, 
>-' 

1 

Paleocene Jesunma 100-200 Sandstone with intersected East of the Shebeli and 
stratification, compact south of Hargeisa 
clays 

Paleocene~retaceous Non-differentiated 200-l, 700 Massive limestones and Western part of mountainous 
sandstons, irregular zone, Haud plateau 
sandstones~ gravels 

Upper Cretaceous Fer Fer 55-90 Gypsum, anhydrite~ East of the Shebeli near 
interstratified dolomite Ethiopian frontier 

Belet-Uen 220 Lllnestone, marls, North-east of the Shebeli 
gypsiferous clay 



Geological period Series Thickness Lithology Geographical location 
(m) 

Lo\.;er Cretaceous Mustahil 120-180 8andstones whh gypsum West of the Shebeli 

1Main gypsurre 350-450 Gypsum, anhydri te, clay West of the Shebeli and 
Gerbe Harre Mao limestone between the Jube and the 

Ethiopian frontier 

Undifferentiated Mare!>= 300 Sandstones with clay strata Near the Kenya frontier 
Cretaceous 

Upper Jutassic Gerbe Harre 400 Marly or clastic limestone, North of Shebeli-Jube 
Busul marls, clay, limestone interfluve 

' 
N Uegit 350 Coral limestone, calcarenite " --'> 
N 

' 
Artole 300-450 Marly or clastic l~stone, Northern pert of Shebeli-Juba 

rnarls 1 clay} limestone interfluve 

Iscia Baidoa 250-870 Quartz, 11mestone~ rnarls Western and northern edges of 
Bur massif 

Undifferentiated Upper Bihendula 830-950 Limestone with sandstone Mountainous zone (centre) 
and Middle Jurassic intercalations, sandstones, 

marls, gypsum, conglcrnerates 

Lower Jurassic Adigral 4D-1,000 Coarse quartzitic sandstones Momltainous zone in centre 
and west 

Unnarred 80 Llinestone and sandstone at North-east of Bur 
the base 



I 

N 

""" w 
I 

Ancient Paleozoic 

Uppar Paleozoic 

l...c:Nrer Proterozoic 
(crystalline base!rent) 

Series Thickness 
(m) 

Post-Indo mer 1,000 

Halveto 200-300 

Seinat 800 

Had it 2,500 

l1agno 2,000 

Aran 3,000 

Acid igneous rocks o-ver 1, 000 

Basic igneous rocks over 1 , 000 

Abdel Cades Heis mer 1,000 

Borama Darl:w:uk mer 1,000 

Lithology Geographical location 

Granite, pegmatite, aplite, Mot.mtainous zone between 
quartz, porphyrite latitudes 47o N and 49o N 

Pelites, llinestone strata 

Tufa, sandstone, 
interstratified conglomerate, 
schlsts 

Irregular sandstones 1 

conglarerates 

Sandstones 

Sands tones, conglanerates 
called interstratified 
limestones 

Granite, gneiss, pegrnatite, Mountainous zone of west 
a.plite 

Gabbro, ultrabasic rocks, 
syenites 

Andesite, tufa, pelites, 
schists, gneiss 

Metamorphic lbnestone, 
pe1ites, schists, gneiss 

.. 

Mountainous zone of west, 
north-west of Erigavo 

Mountainous zone of west 



N .., .., 

Geological pariod 

Undifferentiated 
Precambrian 

Series 

Bur igneous rocks 

Bur Acaba 

Thickness 
(m) 

over 1,000 

over 1,000 

Lithology 

Granite, gneiss, diorite 

Gneiss, schists, 
amphibolites, quartzite 

Geographical location 

Bur zone west of Mogadishu 



Lastly, mention must be made of an extensive Eocene-Quaternary formation 
consisting of sandy deposits with clays and saline soil. 

III. HYDROGEOLOGY 

The Water Development Agency (WDA) has central responsibility fol ground-water 
affairs. The large towns have their own services; the country enjoys international 
and bilateral aid in ground-water development (especially from the Federal Republic 
of Germany, the United States and Italy). Studies and data collection were 
undertaken in 1950-1960. Several United Nations projects were subsequently 
implemented. The drilling operations were not always successful; in some cases the 
chemical composition of the water made it unfit for use. 

The following are the main aquifers: 

Pleistocene-Pliocene volcanic rocks (Aden)i 

Miocene-Oligocene conglomerate sandstones (Hafun); 

Oligocene tufas and basalts (Traps); 

Eocene dolomitic limestones (Karkar); 

Eocene massive karstic limestones (Auradu); 

Eocene sandstone (Jesoma-Nubian); 

Eocene limestones (Belet-Uen); 

Cretaceous sandstones (Marehan); 

Jurassic sediments without gypsum. 

The Taleh Cretaceous formations and the Jesoma-Nubian sandstones are of very 
little interest owing either to the smallness of the accessible yield or to the poor 
quality of the water. The Auradu formation is an excellent aquifer in its fractured 
zones. The volcanic ''Traps 1' in the centre of the country (Shebeli valley) are an 
excellent aquifer. 

The ground-water potential of each of these main regions of the country can be 
summed up as follows: 

Mountainous zone in the north 

Good yields can be expected in the accessible areas at the foot of the slopes 
consisting of consolidated sediments; here the aquifers are unconfined but lie at 
great depth. The yields ought to be fairly high, in particular in the tectonized 
limestone or dolomitic zones, the gently sloping plain and the alluvial zones. 

However~ the potential is poor in the areas of crystalline rock and in the 
coastal plain~ but ·there may be some potential close to areas of heavy runoff. 

Northern sub-basin of the Ogaden and sub-basin of the Darror depression 

An excellent yield can be expected from: 
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Recharge zones which contain the unconfined aquifers of the upper alluviums of 
Tug Der in the Burao and Erigavo sectors and in the areas around the Darror 
depression; 

Jesoma sandstones near Bulo Burti and Belet-Uen and in the sector which may be 
recharged from the Shebeli. 

The exploitation of the consolidated subartesian aquifers for irrigation purposes 
is considered unlikely. These formations have very poor transmissivity, and this 
means large drawdowns for small yields. The prospects are better with respect to 
supplying the people and their livestock, but the boreholes must be installed very 
efficiently if the desired output is to be obtained with an acceptable dra>7down. 

Baidoa basin 

The potential of the recharge zones may be good, with strata about 3 m thick 
lying close to the surface and offering acceptable specific yields, i.e. drawdowns in 
the order of 1.5 m for yields of 12 to 15 1/s. These conditions are promising, for 
the aquifer can be reached by hand-dug <ifells. 

Although the rest of the basin has a good potential with respect to supplying the 
people and their livestock, the possibilities of irrigation are limited by the depth 
to the >later table and the large dra>7downs in the artesian part of the basin. 
Further west, the shallow-lying water is saline; heavy pumping would place this 
saline water in communication with the deeper s\veet water and impair its quality. 

Alluviums 

Generally speaking, the alluvial aquifers have not really been studied and, with 
the exception of the Shebeli valley, they have not been exploited. On$25athe basis of 
the lithology of the basin lying above the alluviums, the recharge potential, some 
data collected from old documents and discussion with drillers and geologists, it can 
be argued that the potential will be: 

Excellent in: 

Uadi Giohel (but there is no proof of this; it is only an opinion); 

Upper Tug Der: this is confirmed by data on Brava and indirectly by the 
results in the Hargeisa region. 

Good in: 

The Erigavo-Gardo area: again there are no figures to confirm this, but if the 
general observations are confirmed, this zone could have a good potential in 
places; 

The lower ·valley of the Tug Der-Nugal, for which very fe,; data are available, 
However, the observations of the upstream potential and of downstream springs 
of drinkable water suggest that the potential of the upper valley extends 
downstream; 

The upper Galka'yo~ where there is less contamination from surface gypsums. 
This appears to be the oldest alluvial system in the region. 
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Poor in: 

Lower Galka'yo, although the middle Galka'yo might furnish water suitable for 
irrigation but with a high sulphate content; 

Dusa Mareb; 

The alluviums of the Juba River. 

Chemical quality of the water 

These data are taken from an unpublished GTZ report written by C. Faillace 
in 1986. They refer to the central and southern parts of the country. 

Zone 

North of Baidoa 

South-west of 
Baidoa 

\Yaajid 

Damassa 

Tabda-Hosingo 

Lach Dera 
(alluvium) 

River Juba 
(alluvium) 

Shebeli River 

Bur area 

Coastal sand 
dunes 

Depth (m) 

100-150 

100-150 

60-80 

120-200 

120-180 

Shallow 

Shallow 

Shallow 

Shallow 

\Vater quality 

Good for all uses 

Good to average 

Comments 

Water resources still to be 
evaluated 

Additional boreholes can be 
drilled to supply villages 
and livestock 

(Believed good) Villages and livestock 

Promising Three or four test holes needed 

Good to acceptable Additional pastoral boreholes 
to be drilled depending on 
availability of grazing land 

Good Study programme recommended 

Good to acceptable Favourable zone for shallow 
wells or boreholes for village 
water-supply programme 

Good to acceptable Favourable zone for shallow 
wells or boreholes.for village 
water-supply programme and 
sites to be chosen close to 
river banks and swampy areas 

Good to marginal Suitable for shallm<T wells and 
galleries 

Good to acceptable Additional studies needed to 
determine potential of 
sweet-water lense 
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Unresearched areas where studies should be made 

Zone 

North-east of 
Bur-Acaba 

Bandar-Jalalqsi 
fault 

Juba fossil bed 

North-east of 
Chisimayo 

Aquifer 
depth (m) 

100-150 

80-100 

30-50 

vlater quality 

Estimated good 

Unknown 

Unknown 

Acceptable to 
marginal 

Comments 

Reconnaissance hole needed 

Geophysical exploration and 
drilling recommended 

Exploration by shallow 
borehole recommended 

Exploration of deep aquifer 
for pastoral purposes 
desirable 

IV. EXPLOITATION OF THE GROUND WATER 

In Somalia the 'ilater Development Agency (1-IDA) is responsible for most operations 
concerning the development of ground water, including construction of installations 
and their maintenance. The WDA has several departments, sections and offices in the 
field and employs more than 500 persons: hydrogeological engineers, administrators 
and drillers. Some of these persons have been sent abroad for higtter studies. The 
WDA has 20 drilling rigs: 7 Ingersoll-Rand, 5 Failing, 3 Speedstar, 3 Bomag and 
2 Soviet rigs. There are 30 foremen drillers and an equal number of assistant 
drillers with poor technical qualifications. Somalia has only a small number of 
private drilling firms. The projects financed by foreign aid usually employ foreign 
subcontractors. 

The other bodies concerned, although to a lesser degree, with ground-water 
exploitation in Somalia are: the National Range Agency, the Livestock Development 
Agency, the Banana Board 1 and the water boards of Mogadishu, Chisimayo and Hargeisa. 

V. USE OF THE GROUND v/ATER 

The ground water is used mainly to supply urban and rural dwellers and also for 
industrial installations such as the Mogadishu oil refineries. It is also used to 
water livestock, of which there are large numbers: 5 million camels) 4 million 
cattle, nearly 10 million sheep, and 15 million goats, In the rainy season the herds 
are watered from surface water - either watercourses or natural or artificial ponds. 
In the dry season they are watered from the two main rivers, "<qells and boreholes, and 
so;;qamps. 

It was estimated in 1982 that 60 % of urban dwellers and 20 % of rural dwellers 
had water of acceptable quality in sufficient quantities. 

Needs 

In the north-west the availability of water is the main condition of development. 
Rain water must be collected before it runs off carrying with it arable topsoil It 
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is difficult to envisage the construction of dams, owing to their high cost, the 
intense evaporation, the presence of salts and the lack of hydrological data. The 
construction of underflow dams would reduce both the amount of evaporation and the 
maintenance costs. 

In the rest of the country the water resources are generally sufficient to meet 
the needs. The studies needed for the exploitation of the aquifers are still to be 
carried out. 

VI. CONCLUSION 

The best conditions for development of ground water are found in the alluvial 
valleys descending from the northern mountains towards the Ogaden, in the Uadi Giohel 
area, near Burao (upper Tug Der region), in the Bur area, in the lower Shebeli 
valley, and along the faults in the coastal zone. 

When the potential resources are compared with the population's needs (taking 
into account the distribution of the population and industries), it does not seem 
that Somalia should be a country short of water, but the resources need to be 
explored and exploited. Most of the main towns, with the exception of Galka'yo, and 
Dusa Mareb, have in vicinity ground-water resources in suitable quantities and of 
suitable quality which can be exploited at a reasonable cost. 

Mention has already been made of the existence of promising aquifers in areas 
where the land is suitable for irrigation. 

Elsewhere, i.e. in grazing areas, water for the animals can be found in the sand 
formations) in springs rising in the beds of the watercourses and in boreholes. 
However, most of the installations consist of shallm.;r hand-dug wells in ""W'hich the 
water level is subject to wide seasonal fluctuations of 1 to 2 m. In these 
conditions 70 to 80 % of the country's livestock has no water in periods of drought. 
Sixty-five per cent of the wells are only 4 m deep and contain less than 50 cm of 
water. Most of the other 35 % are in the Shebeli alluviums where water supply is not 
a problem. 
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Mention must also be made of the technical and terminal reports of the following 
UNDP projects executed by the United Nations: 
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