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Introduction

m Location (Arid Region)

m Area (712 Km?)

m Population (1.234 million)

m High population density

m Accelerated development
growth since early 1960s

m Rapid population growth
associated with rapid

urbanization and
iIndustrialization
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Introduction

Bahrain has an arid to
extremely arid climate

Rainfall is low and
Irreqular, average annual
IS about 75 mm

High evaporation rate,
1840 mml/y

No surface water

m Groundwater is the only

natural available source
for freshwater supply
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Water Resources

m Groundwater

O Dammam aquifer system: safe yield is between 90 - 112 Mm? year! -
average abstraction per year (last 30 years) is about 190 Mm? — normal
salinity distribution varies from 2,300 — 4,800 ppm TDS.ural resources

O Bahrain depends principally on the Dammam aquifer system (70% of total
consumption as a natural resources)

O Recharged by the Eastern Arabian Aquifer System

O Rus — Umm Er Radhuma aquifer: lens type aquifer virtually non-
renewable — average abstraction per year is 39 Mm? - normal salinity
distribution varies from 7,000 — 15,000 ppm TDS.
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Groundwater
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Groundwater

Aquifer System in Bahrain
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"Groundwater
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Agricultural sector

* Bahrain’s agriculture contributes
about 1% to the GDP

 Total area under cultivation is
approximately 4200 hectare out of
11,000 hectare of arable land of the
country

« The crop production is concentrated
on three categories of products: fruit
mainly date palm, vegetables mainly
winter and fodder ( alfalfa)

« The crop production is reducing due
to harsh climate, unavailability of
irrigation water and high soil salinity

« The farms are owned by private and
public authorities

« Date palms are the most important
crop of the country followed by
vegetable
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Land Use for Agriculture
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\ 2%

The total cultivable land is about 4762 ha in 1997

Bahrain main crops are dates, vegetable and fodder crops

Dates are the most traditional food crop.

In additional to date palms, various kinds of fruit are grown in Bahrain.

These includes citrus, mango, guava, chiku .. Etc

The total area of dates and fruit is about 51% of total cultivatable area.

\Vegetable are the most important cash crop, 80 percent of vegatable are grown
during the winter time when temperature is favorable.

The total area of vegetable is about 23% of the total cultivatable land.

Tomato is the most important vegetable, other vegetable are cucumber, lettuce, okra,
onion .. .etc.

Alfalfa is the main fodder crop but sudan grass, rhodes grass, bermuda grass and
others are also grown.

The area of the green fodder is about 16% of total cutivable area.



Land Use Pattern

Vegetables 1110
Fodder and Others 780
Dates and Fruit trees 2410
Landscaping 308
Fallow and Abandoned 154

Total cultivated area 4762
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Status of the existing Agricultural land in Bahrain
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Agriculture & Marine Resources

Status Of The existing Agricultural Land in Kingdom of Bahrain

(2000 - 2011)

Serial Period Gross Area contains Number of T Remarks ]
(hac) TheFarms
Apprx.
1 Before 2000 4672.334 726 Approximately
2 2000 - 2002 4631.354 714 Based on actual Reconnaissance Survey
3 2003 - 2005 4457.436 674 i
4 2006 - 2008 4070.480 646 Excluded (Buhair,Tubli Royale C. and 1301)
5 2009 3995.090 640 -
6 2010 3731.500 627 Excluded (safriya, euro university and Zayed Twn)
7 Up to 3742.33 642 New Cultivation included at Shakhoora and Sanad (Awqaf)
31/12/ 2011
e The above mentioned status based on our records
e Take in consideration that some farms are partially deleted

31/12/2011
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Soll

*Most of the soils are coarse textured
and are highly permeable
*Soil texture varies from sand to loamy &'~
on the top whereas the subsoil texture
varies from loamy sand to sandy loam.
*Most of the deeper soils are underlain
by sands

*Soil salinity is very high due to
application of highly ground water
salinity in the past.

eInfiltration rate and hydraulic
conductivity are very high to 12 cm/ hr.
*Water holding capacity is very low
requiring frequent irrigation water
application.
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. g BAHRAIN
- - - @ LAND CAPABIITY FOR AGRICULTURE (PROVISIONAL e
Land Capability for Agricultre me——

With regard to land capability for agriculture, the soils of
Bahrain could be classified as follows

1

Good 1055 1.49
2 Moderate 350 .50
3 & 3D Moderate, liable to 3100 4.39
salinization
4 &4D  Moderately Low salt 6250 8.85
tolerant crops only
5 Low 17540 24.82
6 Unsuitable 22473 31.8
7 Urban/Industerial 19892 28.15

Total 70660 100




Problems of the soll

» Taken into consideration that the quality of the irrigation water is low, in
general the soils of Bahrain have low potential for agriculture due to the
following:
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The soil are modrerately saline to saline.

High gypsum and calcium carbonate content of most soils.

The PH values are moderately alkaline.

The soil texture mainly sandy and the soils generally have low water
and nutrient holding capicuties.

The soil have low fertility potential. Organic matter contents is very
low and the soils are deficint in most of macro and micro nutrient
elemnts.

The presence of shallow and saline water table.

Soil profiles depths are limited by the presence of petrocalcic
horizons at variant depth. Also the presence of compacted or
cemented layers of gypsum and lime at shallow depths acts as a
barrier to maximum root pentration and water movement which creat
a severe limitations for agriculture.



Loss of agricultural lands
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m Treated Sewage Effluent (TSE)

Major Treatment Plant: Tubli

TSE Utilization: Started since 1987-88.

Production capacity (2005) 160,000 m3 day-1 of secondary effluent
Present TSE Production: 101,000 m3/day (Tubli)

TSE Quality: As per WHO standard for irrigation

Primary User: Agriculture (85-90%)

Secondary User: Municipal Landscaping, others

Coverage under TSE: ~3,000 hectares (out of 4200 ha).

Projection for 2015: 390,000 m3/day

Projection for 2030: 500,000 m3/day



Groundwater and TSE Usage for Agriculture
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TSE Phase - I
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7 TSE RESERVOIRS
%ﬂ‘" N == TRANSMISSION LINES

wit AGRICULTURE AREAS
SUPPLIED BY TSE



The Extent of the TSE scheme
(Irrigated Farms)
Legend:

EXISTING TSE RESERVOIRS

[ 1] EXISTING TRANSMISSION LINES
Wisiis% EXIST. AGRICULTURAL AREAS SUPPLIED WITH TSE
I st RESERVOIRS
TRANSMISSION LINES - 1
P TRANSMISSION LINES - 2
P TRANSMISSION LINES - 3
PSSR DISTRIBUTION LINES - 1

PACKAGE No. 9 DISTRIBUTION LINES - 2
PACKAGE No. 10 DISTRIBUTION LINES - 3

PACKAGE No. 11 DISTRIBUTION LINES - 4
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Agricultural drainage =remmmme=

DAYR

LAND DRAINAGE SYSTEM LAYOUT AL MUH W.
ARAD

Large areas of agricultural land in Bahrain

are underlain by impervious marine( neogene LN e gngsl )
lime stone) formation. | s |0 o
Such areas tend to become water logged R s Dk /7 A1
when irrigated T N
The rise in subsoil water table and §el \ N
accompanying salinization of the root zone || e

restrict the yield of crops and the problem is % P

further aggravated by the saline nature of the

irrigation watetr. o, srom0

Due to high salinity of the soil and the ofots ]

irrigation water farmers tend to abandon their e

farming. fl

Main drains of 125 km length, lateral drain SUMMARY OF MAJOR DRANAGE WORKS
of 72 km, field drains of 76 km along with IS @ ATALSRCTIAET

49 electromechanical lift pump station have
been constructed.

ALI
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Agricultural Drainage

 Further establishment of improved
drainage system network,
environmental friendly with
Increased food production and
aesthetically acceptable like
underground drains are underway
 Efficient working of drainage system
Including efficient and regular
maintenance for desired lowering of
subsoil water table depth and salinity
IS the priority of the Ministry




REGION of Northern Regio Central Region

Western Region

Work Sites Lengthh Numbel Lengtll Number
(Km) (Km)

Length | Number
(Km)

Area, hec.

Total
Quantity

Main(Open+ 53 44 34 25
+Underground
Drain)

38 27

2400

125

Lateral(Open+ | 36 40 17 21
Underground
Drain)

19 22

1900

72

Field Drains 23 110 45 103
(Open+
subsurface)

570

76

Pressure 11 14 7 9
Pipeline

23

Culvert 77 66
( Circular&:
Rectangular

512

195

Pump Station 20 17
(Pump sump,
Control panel,
Valves etc.)

12

49

Outfrall 33 29
Drainage
structures

18

81

Stone Pitched 2 2 5 2
Drain

10

Drainage 164 205
Structure
Drops,

foot bridges
etc

251

620

Drain 8.0 7.5
Discharge,
MCM/year

6.0

21.5
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Recommendation

»Enhance the quality and availability of soil data and
Information

» Activate laws and regulations (Regulations should consider
soil as valuable none renewable resource)

» Increase farmer supporting

»Increase programs and projects which sport the agriculture
and agricultural affairs .

» Training

» Alternative water resources for irrigation (TSE)

» Alternative lands for development

»Encourage Agri_investments by private sector



Loss of agricultural lands due to Loss of natural springs and their
salinization surrounding habitats (biodiversity,

migratory birds, etc..)

1954 alley duill dyin 1998 alley ducil dysin




Thank You
for your
attention



