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New Techniques Help Locate Groundwater
In Somalia, much-needed sources of underground water
were identified by using advanced geophysical surveys in
those same areas where previous trial-and-error drilling
had delivered no results.

O ne of the most tumultuous civil wars is taking place
in Somalia, leaving a legacy of famine and disease
and the country in ruins. In partnership with the

Belgian Survival Fund (BSF), IFAD has responded to the
crisis by establishing the Northwestern Integrated
Community Development Programme, an initiative aimed at
improving people’s access to food, water and health
services in Somaliland. A particularly successful result of the
programme emerged from its rural water facilities
component. Despite failed attempts at drilling for water by
the British during the colonial period and by the Chinese
during the 1980s, a geophysicist recruited by the
programme detected likely underground water sources in
several areas by means of electrical resistivity techniques.
Thanks to a complementary IFAD grant, a borehole was dug
in the area of Dilla and groundwater actually found and
tapped.

Country:
Somalia

Direct Beneficiaries:
Livestock herders, women

Results:
• The Dilla borehole is now a permanent source of clean water that

supplies the village and surrounding area.
• Seven additional boreholes have been successfully dug by various

agencies in other sites that the programme surveyed.
• Underground water availability in Somaliland has been reassessed.

Main Lessons:
• New techniques applied within a calculated risk-taking approach can

bring enormous benefits to poverty-ridden regions.
• Investment activities will be more effective if they are anchored to a

process of participatory community development.
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New Techniques Help Locate Groundwater

Background
With a population of around 9 million and a
per capita income estimated at less than
US$300, Somalia is one of the poorest
countries in the world. The civil war that
broke out in the late 1980s, and the ongoing
insecurity in many parts of the country, have
worsened access to essential services and
infrastructure.

In 1993, IFAD launched the Beyond
Relief Programme, which was designed to
help restore agricultural and livestock
productivity in selected areas of Southern
Somalia. The programme, however, was
brought to an abrupt halt in September
1995 by the civil war.

In 1997, the programme was
reformulated and relocated to the Awdal
and Wooqoyi-Galbeed regions in
northwestern Somalia (self-proclaimed
Somaliland, not recognized by the
international community), where a greater
degree of security could be guaranteed.

In 2001, in light of the success of the
revised programme, IFAD and BSF
launched the Northwestern Integrated
Community Development Programme,
whose objective was to improve household
incomes and satisfy basic minimum needs
(food, health and water) of people living in
the Awdal and Wooqoyi-Galbeed regions of
Somaliland.

Programme Overview
The majority of people in these regions fled
to refugee camps in Ethiopia during the
most intense period of civil war in Somalia
from 1992 to 1999. When they returned,
they found their farmland in a very poor
state. As a result, men migrated in search of
work during the dry season, and women
returnees found themselves economically
and socially disadvantaged.

For this reason, although the IFAD/BSF
joint programme sought to reach the entire
rural population living in the area – an
estimated 127,000 households, or 700,000
people – it devoted special attention to
single women, who head about 30 per cent
of local households.

The programme consisted of six
components: Agriculture and Livestock

Support; Rural Water Facilities; Rural Health
Services; Rural Financial Services; Local
Capacity Building; and Programme
Management. It was characterized by a
high level of community participation and
ownership: communities were encouraged
to work together after years of mistrust and
animosity.

The programme – whose second phase
has recently been launched – successfully
raised agricultural production to surplus
levels, achieved a sustainable level of food
security and tackled deficiencies in nutrition
and health conditions. One of its most
significant results, obtained in the strategic
area of water conservation and
management, is presented below.

The Water Issue
Water is very scarce in the region. Water
sources are often highly contaminated
because they are overused, both by people
and by animals. During the rainy season
many farmers in the area cultivate crops on
the banks of the dry riverbed, using hand-
dug shallow wells as their water source.
During the dry season no water is available
for drinking or cultivation. Local people are
forced to travel long distances to fetch
water, or they have to migrate from the area
in search of water for themselves and their
animals.

Investigations carried out in the past
had convinced people that there was only
impenetrable rock and no underground
water sources underlying the area west of
Hargeisa and extending all the way to
Borama town, a distance of about 120 km.
The British had attempted to drill for water
during the colonial period, and the Chinese
tried again in the 1980s, but both without
success.

After civil war broke out, various
agencies attempted to address the problem
of water scarcity in these areas by randomly
drilling boreholes to tap underground
sources. Most attempts were unsuccessful
and wasteful of resources.

Electrical Resistivity
The programme’s managing unit carried out
scientific investigations in an attempt to

locate areas that might contain underground
water sources before any drilling operations
were undertaken. In addition to using
historical data, the unit recruited a
geophysicist who undertook surveys using
electrical resistivity – a technique for locating
ground water fracture zones underneath a
rocky area – in areas experiencing acute
water shortages. The surveys pinpointed
areas in the Borama, Botor, Dilla, Gabiley,
Gogolwanag and Kalabeit districts that were
likely to have underground water sources.

A small IFAD grant made it possible to
drill at one of the sites in Dilla and
successfully tap an underground water
acquifer. The Dilla borehole is now a
permanent source of clean water for the
village and surrounding area. The day the
water was first pumped out, two men, aged
103 and 105, left their homes to witness the
great event. At the time of British rule, they
had asked that a borehole be drilled, but
they had been told there was no
underground water in their area. To see
water flowing freely in their village was the
fulfilment of a dream they had nurtured all
their lives.

Replication and Scaling Up
The success of this approach has led to a
reassessment of underground water
availability in Somaliland. Since then,
various agencies have successfully drilled
seven boreholes at other sites that the
programme surveyed.

Additional broad-scale surveys are being
planned. Africa 70, an Italian non-
governmental organization, with funding
from the European Union, and the United
Nations Development Programme, with
funding from Sheikh Zayed, are currently
carrying out geophysical surveys before
drilling boreholes.

NOTES

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

New Techniques Help Locate Groundwater

Background
With a population of around 9 million and a
per capita income estimated at less than
US$300, Somalia is one of the poorest
countries in the world. The civil war that
broke out in the late 1980s, and the ongoing
insecurity in many parts of the country, have
worsened access to essential services and
infrastructure.

In 1993, IFAD launched the Beyond
Relief Programme, which was designed to
help restore agricultural and livestock
productivity in selected areas of Southern
Somalia. The programme, however, was
brought to an abrupt halt in September
1995 by the civil war.

In 1997, the programme was
reformulated and relocated to the Awdal
and Wooqoyi-Galbeed regions in
northwestern Somalia (self-proclaimed
Somaliland, not recognized by the
international community), where a greater
degree of security could be guaranteed.

In 2001, in light of the success of the
revised programme, IFAD and BSF
launched the Northwestern Integrated
Community Development Programme,
whose objective was to improve household
incomes and satisfy basic minimum needs
(food, health and water) of people living in
the Awdal and Wooqoyi-Galbeed regions of
Somaliland.

Programme Overview
The majority of people in these regions fled
to refugee camps in Ethiopia during the
most intense period of civil war in Somalia
from 1992 to 1999. When they returned,
they found their farmland in a very poor
state. As a result, men migrated in search of
work during the dry season, and women
returnees found themselves economically
and socially disadvantaged.

For this reason, although the IFAD/BSF
joint programme sought to reach the entire
rural population living in the area – an
estimated 127,000 households, or 700,000
people – it devoted special attention to
single women, who head about 30 per cent
of local households.

The programme consisted of six
components: Agriculture and Livestock

Support; Rural Water Facilities; Rural Health
Services; Rural Financial Services; Local
Capacity Building; and Programme
Management. It was characterized by a
high level of community participation and
ownership: communities were encouraged
to work together after years of mistrust and
animosity.

The programme – whose second phase
has recently been launched – successfully
raised agricultural production to surplus
levels, achieved a sustainable level of food
security and tackled deficiencies in nutrition
and health conditions. One of its most
significant results, obtained in the strategic
area of water conservation and
management, is presented below.

The Water Issue
Water is very scarce in the region. Water
sources are often highly contaminated
because they are overused, both by people
and by animals. During the rainy season
many farmers in the area cultivate crops on
the banks of the dry riverbed, using hand-
dug shallow wells as their water source.
During the dry season no water is available
for drinking or cultivation. Local people are
forced to travel long distances to fetch
water, or they have to migrate from the area
in search of water for themselves and their
animals.

Investigations carried out in the past
had convinced people that there was only
impenetrable rock and no underground
water sources underlying the area west of
Hargeisa and extending all the way to
Borama town, a distance of about 120 km.
The British had attempted to drill for water
during the colonial period, and the Chinese
tried again in the 1980s, but both without
success.

After civil war broke out, various
agencies attempted to address the problem
of water scarcity in these areas by randomly
drilling boreholes to tap underground
sources. Most attempts were unsuccessful
and wasteful of resources.

Electrical Resistivity
The programme’s managing unit carried out
scientific investigations in an attempt to

locate areas that might contain underground
water sources before any drilling operations
were undertaken. In addition to using
historical data, the unit recruited a
geophysicist who undertook surveys using
electrical resistivity – a technique for locating
ground water fracture zones underneath a
rocky area – in areas experiencing acute
water shortages. The surveys pinpointed
areas in the Borama, Botor, Dilla, Gabiley,
Gogolwanag and Kalabeit districts that were
likely to have underground water sources.

A small IFAD grant made it possible to
drill at one of the sites in Dilla and
successfully tap an underground water
acquifer. The Dilla borehole is now a
permanent source of clean water for the
village and surrounding area. The day the
water was first pumped out, two men, aged
103 and 105, left their homes to witness the
great event. At the time of British rule, they
had asked that a borehole be drilled, but
they had been told there was no
underground water in their area. To see
water flowing freely in their village was the
fulfilment of a dream they had nurtured all
their lives.

Replication and Scaling Up
The success of this approach has led to a
reassessment of underground water
availability in Somaliland. Since then,
various agencies have successfully drilled
seven boreholes at other sites that the
programme surveyed.

Additional broad-scale surveys are being
planned. Africa 70, an Italian non-
governmental organization, with funding
from the European Union, and the United
Nations Development Programme, with
funding from Sheikh Zayed, are currently
carrying out geophysical surveys before
drilling boreholes.

NOTES

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1500
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks true
      /BleedOffset [
        28.346460
        28.346460
        28.346460
        28.346460
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([Alta risoluzione])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 11.338580
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [1315.276 907.087]
>> setpagedevice


