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CROPWT gl
CROPWAT : 02 NOVEMBER 1998

Reference Evapotranspiration ETo according Penman-Monteith

Country | QATAR Meteo Station :RODHAT AL FARAS ( yr)
Altitudi
14 year Cordinates :25.82 N.L 51.33 N.L

Month MaxTemp | MinTemp | Humid. | Wind | Sunshine | Sol.Radia | Eto-PenMon
JANUARY 21.7 10.6 71 100 6.7 13.2 22
March 23.1 11.4 67 118 7.4 16.0 29
April 26.8 14.1 62 124 66| 17.05 7
May 33.1 18.1 52 125 8.0 21.2 5.0
June 394 225 43 140 9.3 23.9 6.6
July 41.2 248 42 165 10.1 25.2 7.6
August 42.4 26.5 46 136 8.5 22.7 6.9
September 40.3 26.3 54 116 9.3 233 6.6
October 36.2 23.8 58 102 9.1 21.4 Sk
November 30.2 20.5 61 91 8.7 18.4 4.4
December 24.0 16.9 66 98 7.9 15.0 312
YEAR 334 12.9 72 101 6.6 12.5 24
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IRRIGATION SCHEDULING TOMATO/S 30 October
Climate Station : Rodhat Al Faras Climate File : er-rfrs
Crop : TOMATO/S Planting date : 30 Octoper
Soil : Light Available Soil moist : 60 mm/m.

Irrigation Options selected :
Timing

Initial Soil moist

: 60 mm/m.

: Fixed Interval of 3(A)/ 3 (B) / 4 (C) / 4 (D) days

Application : Irrigation up to Field Capacity
Field Application Efficiency 70%

No | Imt Date | Stage| Deplet| TX | ETA | NtGift| Deficit| Los| Gr. | Flow
Irr. | days % % mm mm s | Gift | L/S/h
mm| mm | a

1 3 3 NOV|A 52 92 97 8.1 0.0 0.0 |11.6 | 0.45
| 2 3 6 NOV|A 50 89 |98 8.2 0.0 0.0 | 11.7 | 0.45
3 3 9 NOV|A 48 99 199 8.2 0.0 0.0 | 11.7 | 0.45
4 3 12 NOV | A 44 100 | 100 | 7.7 0.0 0.0 | 11.0 [ 0.45
5 3 15 NOV | A 40 100 | 100 | 7.4 0.0 0.0 | 10.6 | 0.42
6 3 18 NOV | A 39 100 | 100 | 7.4 0.0 0.0 [ 10.6 | 0.41
7 3 21 NOV | A 36 100 | 100 | 7.2 0.0 0.0 | 10.0 | 0.40
8 3 24 NOV | A 33 100 | 100 | 6.8 0.0 0.0 {9.7 |0.37
9 3 27 NOV | A 32 100 | 100 | 6.8 0.0 0.0 19.7 |0.37
10 3 1 Dec |A 31 100 | 100 | 6.8 0.0 0.0 19.7 [0.37
11 2 3 Dec |A 28 100 [ 100 | 6.3 0.0 0.0 /9.0 [0.35
12 3 6 Dec |B 27 100 [ 100 | 6.3 0.0 00 /9.0 [0.35
13 3 9 Dec |B 26 100 | 100 | 6.3 0.0 0.0 /9.0 [0.35
14 3 12 Dec |B 25 100 | 100 | 6.1 0.0 0.0 8.7 [0.34
15 3 15 Dec |B 24 100 | 100 | 6.0 0.0 0.0 |8.6 [0.33
16 3 18 Dec |B 23 100 | 100 | 6.0 0.0 0.0 |86 |0.33
17 3 21 Dec |B 23 100 | 100 | 6.1 0.0 0.0 |87 [0.34
18 3 24 Dec |B 23 100 | 100 | 6.3 0.0 0.0 |89 |0.35
19 3 27 Dec |B 23 100 [ 100 | 6.3 0.0 0.0 189 [0.35
20 3 1 Jan |B 22 100 [ 100 | 6.3 0.0 0.0 |89 |0.35
21 3 3 Jan |B 22 100 | 100 | 6.5 0.0 0.0 193 |[0.36
22 3 6 Jan |B 2 100 | 100 | 6.5 0.0 0.0 19.3 |0.36
23 3 9 Jan |[B 2] 100 | 100 | 6.5 0.0 0093 [0.36
24 3 12 Jan |B 21 100 | 100 |6.7 0.0 0.0 |95 [0.37
25 3 15 Jan | B 21 100 | 100 |6.7 0.0 00|96 |0.37
26 3 18 Jan |B 2 100 | 100 | 6.7 0.0 0.0 19.6 |0.37
27 4 22 Jan |C 29 100 | 100 | 9.6 0.0 0.0 | 13.7 [ 0.40
28 4 26 Jan | C 31 100 [ 100 |10.2 |0.0 0.0 | 14.6 | 0.42
29 4 Il Feb |C 31 100 {100 |[10.2 |0.0 0.0 | 14.6 | 0.42
30 4 4 Feb |C 34 100 {100 |11.2 |0.0 0.0 [ 16.0 | 0.46
31 4 8§ Feb [C 34 100 {100 |11.2 [0.0 0.0 | 16.0 [ 0.46
32 4 12 Feb | C 35 100 [ 100 |11.7 |0.0 0.0 | 16.7 | 0.48
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IRRIGATION SCHEDULING TOMATO/S 30 October
Climate Station : Rodhat Al Faras Climate File : er-rfrs
Crop : TOMATO/S Planting date : 30 Octoper
Soil : Light Available Soil moist : 60 mm/m.

Initial Soil moist : 60 mm/m.
Irrigation Options selected :

Timing : Fixed Interval of 3(A)/ 3 (B) / 4 (C) / 4 (D) days
Application : Irrigation up to Field Capacity

Field Application Efficiency 70%

No | Imt Date | Stage| Deplet| TX | ETA | NtGift| Deficit| Los| Gr. | Flow
Irr. | days % % mm mm s | Gift | L/S/h
mm| mm | a
33 4 16 Feb |C 37 100 | 100 [12.2 |0.0 0.0 |17.4 | 0.50
34 4 20 Feb |C 37 100 | 100 [12.2 0.0 0.0 117.4 {0.50
35 4 24 Feb |C 40 100 [ 100 [13.3 |0.0 0.0 | 19.0 | 0.55
36 4 28 Feb |C 40 100 100 [13.3 |0.0 0.0 | 19.0 | 0.55
37 4 2 Mar |C 42 100 [ 100 | 139 |0.0 0.0 | 19.8 | 0.57
38 4 6 Mar |C 44 100 | 100 | 144 | 0.0 0.0 | 20.6 | 0.60
39 4 10 Mar | C 44 100 [ 100 |[144 |0.0 0.0 | 20.6 | 0.60
40 4 14 Mar |C 47 100 | 100 |15.5 |0.0 0.0 1222 | 0.64
41 4 18 Mar | C 47 100 | 100 |15.5 [0.0 0.0 [22.2 | 0.64
1 42 4 22 Mar | C 50 100 | 100 |16.4 |0.0 0.0 | 23.5 | 0.68
43 4 26 Mar |C 53 100 | 100 |17.4 |0.0 0.0 |24.8 | 0.72
44 4 1 Apr |C 53 100 {100 |17.4 (0.0 0.0 |24.8 | 0.72
45 4 4 Apr |[D 54 100 | 100 |[17.8 |[0.0 0.0 [254 |0.74
46 4 8 Apr |D 54 100 {100 |17.8 |0.0 0.0 |25.4 | 0.74
47 4 12 Apr |D 52 100 [ 100 |17.2 |0.0 0.0 | 24.5 | 0.71
48 4 16 Apr |D 50 100 | 100 [17.2 [0.0 0.0 |23.6 | 0.68
49 4 20 Apr | D 50 100 | 100 |16.5 |0.0 0.0 | 23.6 | 0.68
50 4 24 Apr |D 45 100 | 100 |16.5 | 0.0 0.0 | 21.3 | 0.62
51 4 28 Apr |D 45 100 | 100 | 149 |0.0 0.0 | 21.3 | 0.62
END | 3 1 May |D 23 100 (100 |14.9 |0.0 0.0
Total Gross Irrigation 759.4 mm Total Rainfall 0.0 mm
Total Net Irrigation 531.6 mm Effective Rain 0.0 mm
Total Irrigation Losses 0.0 mm Total Rain Loss
Moist Deficit at harvest 7.5 mm
Net Suply + Soil retention 539.0 mm
Actual Water use by crop 539.0 mm Actual Irr. Req  539.0 mm
Potential Water use by crop 539.0 mm
Efficiency Irr. Schedule 100.0 % Efficiency Rain 100.0 %
Deficiency Irr. Schedule 0.0 %
YIELD REDUCTIONS Stage A B C D Season
Reductions in ETC 0.5 1.1 0.0 0.0 0.1 %
Yield Response factor 0.50 0.10f 1.10 0.80 1.05
Reductions in Yield 0.3 0.0 0.0 0.0 0.1 %
Cumulative Yield reduct 0.3 0.3 0.3 0.3 %
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a2 5 (O (Sl Loop pipeline system g Il gall Jadd (5 jslall aUaill aladiud —
aebind ¥ Gl o 3 G gl (4 puS o claiadl b Ghe Giga Ala 4 s sl
AL 5 Aalldl caglall cund Caliad) A glie

ey sl 4 el Adal) —
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(6-4) o8, Jox> _
5 Waadlaa g sloal s g3 o g A1

slall Jlaniud Al 4

TDS 23 #3eY ¢ gana

idaaall (5 ) ISl <ida gl ReY [ A Adis el
A gia
Salinity (affects crop water availability) (Qball elall pus 4 355 4o glal)
ECw  Ab,eSl Jua il ‘a/_):\a-}u:\ug-\ dS/m <0.7 0.7-3.0 >3.0
(or) 5 ek mg/l
<450 | 450-2000 >2000

Infiltration (affects infiltration rate of water
into the soil. Evaluate using EC,,

Ll G el il ) Jane b i) Agalidl
(ECy, & SAR) dbui 3 aviiy

_ and SAR together) _
SAR =0-3 and EC,, = >0.7, 0.7-0.2 <0.2
=3-6 = >1.2 1.2-03 <0.3
= 6-12 - >1.91 1.9-05 <0.5
=12-20 = >2.9 28413 <1.3
= 20-40 = >5.0 50-2.9 <2.9
Specific Ion Toxicity (affects sensitive crops) draladl e fi5) edd Q‘;J'.";‘ P —
Abuaalf
Sodium (Na) 2 333 guall
Surface irrigation hall g SAR <3 3-9 >9
Sprinkler sl Me/l <3 >3
irrigation A
Chloride (CI) s
Surface irrigation bl s N me/l <4 4-10 >10
' Sprinkler Sl mell <3 >3
| irrigation
Boron (B) ososd mg/l <0.7 0.7-3.0 >3.0
Miscellaneous Effects (affects susceptible di—aladll o 35 5) 4e siia ci 50
Crops) (bt
Nitrogen (NO3-N) O me/l <5 5-30 >30
Bicarbonate Sl g S
(HCO3)
(overhead sprinkling only) me/] <1.5 1.5-8.5 >8.5
(3 il s M Al )

pH Normal range 6.5 — 8.4

Qﬁ;ﬁ_;d\a_“ sl 7 ol A |

Source: Ayers and Westcot (1985).
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n\__u“..:(_f)._“:\_'\hsd:\q_uﬂ‘,:\.uw\ gl Q‘ﬁ&ii%@cﬂé‘ia%&\ﬁ\.}mg)
LAallll a\._'u.“ @J_’:J&JLABM‘—INL\:\ (PE) 5 (PVC) &‘i‘;\f\m)\-\]‘ il 9e —

il 281 gh (jiay gatl due il g A N Joghadll Cogllaall (o STl 3 ad ge aladiad —
Aallall slall aladdud e Mai¥ g JSEI (e bl

casdl A delu 12 anti ¥ Jildi cllel e iy o cang (e g plad) aall asaalll ) -
16 ) asll il clelu 3205 oKy cylle 30US D 1) Claas 35ay Alla 3 Y]
Aela

pmny s <o ) SpKY J ppgeall e Blle GBS e (gl olse Cigial 13 -
B8l g A jall Ja gl lilindd) pranst die # U oladly de gl pali el
. (Downwind drift of salts) 7l dawl g Z DY Jis (gabial Ll

ba el Q\_hs.uj (Filters) ‘?A\_AAA ?Lli:\.m‘_, s‘)l.\]l M 3).:.1..\4 ‘55_)_“ ?\_1:'\5 .LA,U -
oar9ds 81 € aelud (Self-flushing) Jawall 4513 5 (Pressure  compensating) (s g2
Saw! Sl

Ghldl 8L uglha e (58 Layy (gobal e 3 ccijlaa W) of (e a2 lb -
A ablill Gl adl ¢ Aiaddidl Bbldl g e dgay Ala gy a4 Y] Al
el )3l s jlall & jlaall Caal gall H26 e g ) el a5 A4l 5 4303 (Intercept  drains)
Ghladh o Jidaa¥) Aol g A il Y1 e il gl Y1 bl e Liad Sl
-(limestone and dolomite) Afiila ol gall g &3 all ) sduall o (g gind Al Zad jall &y Auall
1ol Ui g Al cilaliadt 2-2-4-4

S OS5y Auallls o 5015 (5S5 Y Cumy il lalgiad Lbarth (g Ugas ppanal iy

o ol ind g (8 JH ole : gp daiall 138 b uasdl o gedall o LA A e 2 DY Js] Lia

Lol ki ddgn (& il Lay ol Uaaa (8 4 jas <y gl Glhidl 13 ey 40

dsra Je gl adef Ay jisale 170 Jsanall eBlgind S5 Jaiilly (5 1 cias L oSH Jpuanae

(Reduction factor) jariaill Jale aldiwly CROPWAT gl s dau g0 0 ol o (7-4)
A gaill Jalje DA gan ye il — AN (auidld

Got ) N a3yt Aadacll —
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Sl ¢Uaall dabine
0.1 + = Jauiadl Jelea
300 dalual

>

Adey & e Qi el (b of Sy 4.5 (JeS dpasi Gl oba

(7-4) a2, dss>
lalia¥ly A e bu o<l J guasal il slsall Dlghind
el gl = Al e At Ayl

slpall Dlginl ) CH—AS Jalaa Jalaa | i Al
(pa) (Ard) Ql'el,ﬁaﬂ Jdoaall | Josaall | (asias (2 el L
d ()
96 _ad oi
8.5 42 3.0 0.40 0.30 24.6 20-13
0.6 8.9 4.6 3.0 0.40 0.30 27.3 30-21
96 _ramyd
8.8 8.1 5.8 0.50 0.50 23.3 10-1
16.0 15.4 11.1 0.70 0.70 22.6 21-11
19.7 20.2 14.6 0.80 0.80 22.8 BIEl
97 A
16.0 16.6 22.4 16.2 0.90 0.90 20.0 10-1
27.6 27.2 19.6 0.90 1.00 21.8 20-11
31.0 313 22.6 0.90 1.00 25.1 30-21
97 il b
26.3 29.1 21.0 26.3 10-1
16.6 | 163.4 162.5 Ay

%15 = Juall Clllia :LR

%85 = Jawdlt 3oUiS :Le

ol Uga = Gajill Ly o jladd ddaaay g0 QS 1 jladl

O Y] Jans 3618 345 5y g pually Siad Y Jpusidll Clblaiia 305 ol 3 LYY jasd 1aa
o sl iy isis s Lo e S b A Sl of i el B35 f
ity o) LY el Y Zows dlldy %30 (Y Jpuill Jabas 334 Jie i) Jualaall dgalis)
eyl g puall ag e 5 g3l dikia Go ey A0 jusliell Lena Jas Lail y i Y
(LR) Leaching Jy—wall <\ ks g (Ea) Efficiency of Application efficiency 3 IOAN| P S
Usleall iy @3 g (Ig) Gross irrigation requirements sl ke (sl ilua e requirements
:agjal

)

sl dacl) ay )l Alell —
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Sl o sl dalia  da kel S5 Caatl il 5pthe jiah daslall Jpealaall el

e popadl) Sy da slall Jgeanall daglia ol ddsall Aol 305 B3 Aakiia il ol Gy
100N ddasll Adslaally
Yr=  100-b(ECe-a)

« Relative yield=Yr &ua

Yr = dalldl d_,‘)ﬂ‘ C_Afac‘:\.DU :ﬂ,‘l)fu.“ M‘) g._\um Ctu}]l 'Y
((Aadle Lll Caglall cans Z UYL 4

: s «(Threshold) = a

a= 4Lpaliyl (alisil b ooty Al Aa glal aa
(%100 Al & gas)

: 3¢ (Slope) =b

b= JS (b LaliYl aliasy 4 il dpull) Jpal
(CY RN SR BV g § L P 3 XV )
ECe'= sl dilaie A 4 fll ds gl

(2-4) 5 (1-4) Gk e (b) 5(a) o Jsmall Says

3 s ol b da gLl S A Gy Jualaall Ll 5l Cilual Aoladd) 038 3kl o5 3
Ay Szl il o adiay & el Ciyiaill 138 o Bady ((3-4) Baley (2-4) Gale kil 4
(ECW) sl ol (3 z3Y1 38 5iy (ECe) Lol 8 3V} 58 5 cps ADMa Lgad] 3

ECe=1.5ECw

Aalib eyl gld Sl cdiladl Bl S e 3adal Y clial Y1 038 Jase oS
wan (b Gakill AL e el cojlaal cadl 3 Jadh QIS 85 cilal Y1 038 (e Aailill Jpualaall
S Gomb (e Laf & Ayl dsgley sldll e i o dal adied Y bty Y dpus laad!
@ Ay e el ol Gbleadl gl Gl ) Jnalaadl Gilinal g AALLN Cag Al g Jausdl Cillbiia g
teb WS o pludl duad ) s lall \gtia glial Gy Jpalaall Cinieas

et sl 2 ) Al
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2Ll Jacaladl e glie oLl — (ECe) il i3k
(dS/m) ZWwYl baie iy

Tolerant (T) PN <13
Moderatley Tolerant (MT) 4o 5laall Jaw g ).5=23
Moderatley Sensitive (MS) Gubiall Jaw e 3.0-6.0
Sensitive (S) sl 6.0-10.0
~ Y 8 el lase gy V) dpalaall QleY dalla e >10.0

Lt L) (358 Jalaall mns Bl ol D pall Jsall (rany (8 iy pald G las i s g

Apelal) ) Ll Jpealaall 038 daglie 534 ) (S il iay 31 Y1 (1-4) Gale i Leo
olmall el bl o G JBal s tud Ga¥ a8 b Cogan Wy Ji (e oS3 S Aplaall
Al iy a8 0 YL sl el Y1 g Ailall Glaliall Gl ol oall S sl Wi ) ALl
Ll it ol e e gl Luilly (5 Sl Huiadll o Sl 26 Y aaal 4 giea By ek
e sl ¢ 32 2560 54600 (500 ol e il JiSa [ b 5.85 5 5.74 5.97 syl
A=Sa/ota 2.9 () il Jseanal Laly Jo Jpanll & a8 i A gy i WLl
G20 Al i3S K dd e ol 8 D g o/ e 19.0 Caaly dalle ol pladiuly
il e da glall il g juadll any Lo glial paa Clrial auing (Say Al lad A gy B il g i)

:gm
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Executive Summary

The Arab Organization for Agricultural Development (AOAD), within
its program for natural resources management, and according to AOAD plan
of work for the year 2004, has initiated this study:

Optimization of Groundwater Utilization for Agricultural Development
in the Arab Countries.

Due to the significant importance of this subject, AOAD has planned to
carry out this study through assessment of the current situation aiming to
come out with a new vision for optimization of groundwater use for
agricultural development. To meet the study objectives, this study is based
on thorough evaluation of all available data, maps, and reports pertaining to

this study in addition to nine country papers prepared for this purpose.
The study consists of four chapters.
Chapter I

Deals with all available water resources in the Arab countries and with

more emphasis on groundwater resources and concludes that:

eMost of the Arab countries lie in the arid and semi-arid zone where

water is a scarce commodity.

*In spite of the fact that the total annual rains falling in the Arab
countries amount to 2,282 billion m’, the majority of them suffer from
acute water shortage. This is due to the fact that 67% of the total area
receives annual rainfall of less than 100m.m. and only 18% receives
annual rainfall of 300m.m and more, and evapotranspiration (800-
3,000mm/year) exceeds by far annual rains resulting in large annual

water deficits.
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eExisting surface water drainage systems reflect the prevailing drought
conditions and 70% of them originate from outside Arab territories

putting the Arab countries under a real threat.

eThe seasonal drainage systems prevailing in the coastal plains and the
Savannah belt, though of limited water resources, they are of high
significance to rain fed cultivation, grazing, lands, and recharging of the

shallow aquiferous zones underneath.

e Available surface water resources, in the Arab countries, are estimated
to be around 205 billion m’/year while the water demand for
agricultural production is estimated to be in the order of 296.6 billion
m3/year. The surface water resources, under the recurrent droughts, and
their distribution in limited areas, and mostly shared with other
countries, coupled with the dramatically increasing water demands in
the Arab countries, exert more pressure on the available groundwater

resources.

eGroundwater, in the Arab countries, occurs in six major geologic
formations each containing one or more hydraulically connected layers.
Aquiferous zones can be subdivided as containing renewable and non

renewable groundwater.

eThe renewable zones comprise the shallow aquiferous zones of limited
extent underlying the seasonal and perennial water courses dominating
the coastal plains and the Savannah belt. Being annually replenished by
infiltration from rainfalls and surface run-offs they are sensitive even to

short term climatic changes.

eThe non-renewable groundwater basins comprise the Nubian Sandstone
in the Nile Valley, the Continental Intercalaire in the Maghrib, and the
Sag basin in the Arabian Peninsula are characterized by their vast

geographical extent, thick sediments (up to 5,000m.), good hydraulic

Lo, i ) ap plt dakel) —



¢ Y sl it asty 1 @ A @ ol plusianl uod g Al )d e

properties, huge groundwater storage, occurrence mostly under artesian

to semi-artesian conditions, and in desert areas away from settlements.

eRecharge to the deep aquiferous zones is assumed to have occurred
during pluvial times when climatic conditions were much cooler than
today (5,000, 12,000, and 40,000 years).

eIn spite of the fact that detailed estimates are lacking in many countries
groundwater reserves in the Arab countries are estimated to be in the
order of 7,733 billion m’, distributed as follows 83% in the Nile valley,
12% in El Maghrib El Arabi, 4.7% in the Arabian Peninsula, and 3% in
the Mashrig.

eAnnual groundwater recharges are estimated to be 42 billion m’/year

while the exploitable part is 35 billion m */year.

eGroundwater development problems, in the Arab countries, can be

summarized into:
- Decrease of annual recharges due to decrease of rainfalls.
- Increase of evapotranspiration and decrease of top soils permeability.

- Occurrence of potential aquiferous zones away from the existing

settlements.

- Groundwater pollution from urbanization, and agricultural-industrial

wastes.
- High cost of pump age.

eGroundwater development, in the Arab countries, started from time
immomorid by utilizing springs water for agricultural development and
domestic supply in mountainous terrains, and by shallow dug wells

along seasonal streams.

eGroundwater development of the deep aquiferous zones started mid of

last century by drilling deep bore holes in the New Valley in Egypt, and
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for the Great Man Made River in Libya and later extended to other

countries.

e Extensive groundwater development, estimated as 31 billion m’/year,
has been reflected in depletion of the shallow aquiferous zones,
hydraulic and hydrochemical imbalances in the deep aquiferous zones
resulting in groundwater level lowering, decrease in artesian flow,
increase in salinity (> 3g/L), soil salinization, and sea water intrusion in

coastal zones, and severe negative impacts on the eco-system.

*Groundwater development, in many aquiferous zones, has surpassed
the annual recharges and about to dry up completely and stoppage of
many springs, and in general groundwater situation is critical and

requires quick actions.
Chapter I

Deals with the current groundwater utilization, countries policies,

strategies, and plans, obstacles, and impacts.

eGroundwater abstractions are used for agriculture (88%), domestic
supply (6.9%) and industry (5.1%) and annual abstractions are expected
to increase by the increase of population which is expected to reach

735million persons by the year 2030.

eGroundwater abstractions in many countries exceed annual recharges
reaching 190% in Jordon,130% in Omman, 128% in Libya, 133% in
Saudi Arabia, and 1,200% in the Arab Emirates.

*Most of the Arab countries have development in their national policies,
strategies, and programes for monitoring and developing their
groundwater resources using modeling techniques and different
scenarios were prepared. Groundwater legislations were formulated and
cooperation and integration of groundwater management initiations,

between concerned authorities, is underway.
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*Many countries, suffering from water shortage, started optimalization
of their groundwater use through control of abstractions, increase of
annual recharges through construction of check dams, use of treated
sewage, agricultural, and industrial waste waters for irrigation, and

improvement of their irrigation systems.

eMany Arab countries are faced by problems of poor technical
capabilities for installation and maintenance of advanced irrigation
systems, lack of awareness among farmers, high cost of improved
irrigation systems with low government subsidy, poor marketing and
investment facilities, and application of legislations and licencing, and

week research institutions, and the ever increasing water demands.

eThe adverse impacts of groundwater utilization, include groundwater
levels decline, aquifers depletion, stoppage of springs and decline of
artesian heads, sea water intrusion, increased groundwater and soil

salinities.
Chapter 111

Deals with the integrated management of the shared groundwater basins

which contain mostly fossil water.
Management of the shared basins in a sustainable manner requires:

eThorough knowledge of the technical aspects as groundwater
occurrence, flow mechanisms, piezometric heads, groundwater quality

variations, and aquifers vulnerability to pollution.

eStrategies based on multi disciplinary approaches and insurance of

groundwater development sustainability.

eEstablishment of groundwater resources data base, establishment of
monitoring systems for rainfalls, piezometric heads, surface run-offs,

pumpage levels, and exchange of information between the shared
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countries. The use of simulation models technique and establishment of

shared committees are of norrmal para importance.

eLegalization and institutionalization of the shared basins management
systems and with full consideration to the existing water rights,
participation of beneficiaries, social, economical, and political aspects,

and legal and ethical issues concerning water use need to be addressed..
Chapter IV

optimization of Groundwater Use for Agricultural Development is the

core of this study and deals with major issues such as:

eReassessment of groundwater resources, in the Arab countries, using
advanced hydrogeological techniques as remote sensing, GIS,
geophysical, and modeling techniques as planning tools for proper

utilization of available groundwater resources.

eClimatic and rainfall variations, under recurrent droughts, requires
establishment of good water monitoring systems covering all
meteorological parameters, groundwater levels and qualities, crop water
requirements, proper farming management, and application of

improved irrigation systems.

eApplication of proper managerial and technical approaches for water
demand management, integrated water management systems,
preventive and curative measures, through control of abstractions
within safe yield limits, avoidance of communal water rights, protection

of groundwater resources, and application of virtual water approaches.

eUtilization of salty water and mixed water for irrigation of selected

species, and adoption of the appropriate irrigation systems.

eReuse of the treated sewage, and irrigation and industrial waste waters

for irrigation and within safety limits.
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eApplication of artificial recharge techniques as infiltration basins and
channels, and injection wells for recharging the depleted aquiferous
zones using available surface waters and with full consideration to their
adverse impacts.

oStrengthening of the agricultural and water research institutions,
improvement of the technical capabilities of the technicians and farmers
through training, awareness campaigns, and group visits.

* Governments subsidy of improved irrigation systems as an effective
tool for economizing groundwater use for agricultural development.
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Résumé

Dans son programme gestion de ressources naturelles pour l'année 2004,
I'Organisation Arabe pour le Développement Agricole (AOAD), a initié
cette étude intitulée:

Optimisation de l'utilisation des eaux souterraines pour le développement
agricole dans les pays arabes.

En raison de l'importance significative de ce sujet 'AOAD a réalisé
cette ctude pour évaluer la situation actuelle visant i sortir avec une
nouvelle vision pour Il'optimisation de l'utilisation des eaux souterraines
pour le développement agricole.

Pour répondre aux objectifs d'étude, celle-ci s'est basée sur I'évaluation
compléte de toutes les données, cartes, et rapports disponibles concernant
cette étude en plus des neuf rapports réalisés au niveau de chaque pays
concerné.

L'é¢tude se compose de quatre chapitres.
Chapitre 1

Le manque de ressources en eau disponibles (souterraines ou de surface)
dans les pays arabes est le résultat de:

* La plupart des pays arabes se situent dans le désert et la zone aride,
semi aride, de ce fait I'eau devient un produit rare.

* Les précipitations annuelles des pays arabes s'élévent a 2282 milliards
de m 3, ce qui met la plupart de ces pays dans une situation de
manque d'eau aigu. C'est dil aussi au fait que 67% de la surface totale
ne regoit que environ 100 mm de précipitations annuelles, et
seulement 18% qui regoivent des précipitations annuelles de 300 mm,
alors que I'évapotranspiration varie selon les pays de 800 a 3000
mmy/an. Il en résulte un grand déficit annuel d'eau.
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