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Agriculture and Water Resources
In Saudi Arabja

Introduction ;

Supplying food for a prospeciive warld production will require in the
near future a giant jnerease in cereals production. Produclion improve-
tment wan be achieved by increasing the Lol drea of arabie land wiilized.

Irrigation is one means of improsing the totl voluwne or relisbility of
acricultural production by managine water for crops. Water continues (e
he a vilal panl of food. The requireinicit [or waler of plants cultivated for
human nutrition gre considehle, Mol even the most  proderessive
aprotechnical achievements can alter the Fact thie 400500 Nitres of woier or
mnore are peeessary for the produclion of oe kilezram of oregzie dey .
IerT.

Would food may be sufficient in total, bt ehis does et solve the poo-
blom, for it cannot ke distributed b the required manser doe 1o potiticid,
ceonomie and soctal probloms.

Iood production must ke sile goerded in the meca of conaaapien, aid
this atises demands on willer tesoureysy, ospeeetally inoanid regions as in
Sandi Arabia, singe waler i Inajur FBwtor dic g the spocntingaal
development.

The aim of this paner is o show how Soode &cila ey wo ndce the poe
Lo of Toad sug:ply by Laving soentiong to agriculoune,

The 1:aint ohjedives of agricultural develospoonn are @ L) 1a ratse por
capili it alnd Lapigse Lhe welfare of rural poogle, 3 to minimize the
counury's dependence on imported food, 3 10 welease sumplus faltour for
enployment on other sectors, 4) to tnercase the resourers of the country,
not to depend an il resources only Bi a main seelor.

These abjectives will be raising praductivity in ggriculture and bringing
more {and into production whers water resuurce penmit in secondance with
a balanced progremme of regional develapment.

v Bl =



The last fgures of area cultivaled, production, imparts and expyrts are
very important o the sandy, since the agrnicirtural development is going
fasi in the last years, bul to abzain these figures is very difficuli and mostly
1l EXISL.

1 — Geograpkica] Features of Saudl Arahlu

vsandi rarabia pecupies fuur fifths of the Arabian Peninsola. It is one of
tie L gest and most gnd couniries of the Middle East. Lo covers an arga pf
22400 k. 1t extgads ehout 1200 km from north to south, and a similar
distance from cast to wesi 1t is boarded (o the west by the Red Sea, 1o the
vust by the Arabian Gull, to the north by Jurdan, Irag and Kuwait, and to
the south by the Yemen Arah Republic, the Penple's Demovratic Repuhlic
of Yoen and Chuan.,

I's tepography has been eredied hy regivual tliing asd wphift of the
wosiet 11 narging of the Arabian Peninsula (Fig. 1)

Aoe che Red Sea Les aoparrow plina whose widih vanes fron one plice
1t aroiher The woastal pluins which are charaeiorized by eX¥tensive mar
shiand and dava tidlds are called «Tehansa-. East of these coastal plains
rums a vitnge of Righ meunraing broken by greal valleys of which thy most
fnpeos et are Wadt Al-himd, Wadi Yaobko and Wadi Faima,

In Asir, Wadi Atud and Eisha are the most imporant Wadies, The
dretine ol this mgs of mownlaiog 5 ooty veefical toswnds the e
¢ osegectily the flood volters wash peosg al the il oo the coast plaine anl
wye @ rerle, the tand of these plaine beeoess more ferele,

The highest mountains are in Asir where peaks rice to over 9000 fect.
East of this ranpe of moemiains les the Nojd plaicau with 8n avorege
heialot oF 30000 Loy G000 Feet. The clevatnon diops o 2000 Feet af the Al-dhna
whieh Feees the Arahian CF The najd plueny exicnds sourhovward to
Wadi Aleewoaser, then reoes poralled (o the Roby Al gkl (e em;iny
guaarfer).

T the navth, the plans of Naid extends For neadds 900 walbes past bl
uneil they join the Tragi 2nd Jordanian borders.



There are number of mountains areas in Najd which rua from south-
west to north-west into the Nofud. The Nofud are sandy hifls, eharacieris-
cif by the fact that it remuns dry without vegetation until rain falls, the
area is then transformed inwo fertile pastures suitable for grazing,

A greal number of marshes are scatiered through out the Najd. These
are vonsidered remnants of inland seas whish existed in ancient gevlogicai
times.

On rhe eastern side of Al-dahna, the land gradeally deelines towards sea
leve: along the Arablan Guif where the oil fields are sitvaied. The region is
teimed o Al-Hasas. This (s an anta underlain by extensive water-tahls,
somnz of whigh appear to be recharged from infregquent lucal rainfall, Most,
huoweser, are not.

Fig. | :Coeological map of Saudr Arabia.
Snuree, Percr Beaumoni,

Water development in Sandi Arahia,
The Geographical dovrmal,
Vol 143, part |, March 1977 p. 46,



The coast itself is exiremely irregular as sandy ptains, marshes and sah
Mats merge almast impercepliby with the sea, As a result, the land surface
is unstable with water rising in places almost 10 the surface, while the sea is
shallow a.d lull of shoals and reefs for an extended disiance bffshore.

The south and east o1 Noudi drabwa are aceupn d by vng of ihe larpea
sangl descris in the world (the empty guarien). e ering over 500,000 l-;mJ.
and measuring over 1200 km by 500 km. The ares o which perhaps not
always accurately, the nanwe Rub Al-khali {the cmpty guarier) is given, is
far from uniform, hut consists of an irregiilar tilied basio thar lies at an
altitude of about 1000 tn {n the west to very little above sea-level in the east
and south-east'!’,

2 = Climate

Excecpt in Asit, the country has a desert climate, Over the counlry as a
whaole, mean precipitation is thought to be ebout 50 mm per annum. In
some parls of the emply quarier rainless conditions may prevail far a
number of years, while in contrast parts of the highland ereas of the
south-west may receive more than 200 mm in a single s2ason es & resull of
the influcnce of the moonsoon [fahle 1)

Precipitation in the nanhemn par af the country is generally the result of
cyclonic Lifling mssociated with the easiward passage of depressions from
trhe Mediterrancan region, ihe incidence of theve weather systems is nor-
mally confined to the winter meonths and it iv at this tme thar maximum
precipiation totals are recarded. The portion af Saudi Arabia south of a
line from approximately Madioa to Riyadh comes under the {nfluence of
the summer south-west monsaon(®.  The northwards penetration of this
systern is highly variable year to year, making it difficult to awess the ef-
ferts on precipitation with any e¢euracy, but in general, summer (mon-
so0n) precipitalion Increascs as a propormicn of the total in a southerly
direction. For example, gt Taif ebout 40 percent of annueal precipiation
occures in Lhe slx mopth period April to September compared with only 30
percent ai Madina,

(1) W.B. Fisher, The Middle East, London, 1976, p. 477.
() Peler Beamont, Water and development in Saudi Arabia,
The Ceographical journal, London, Vol. 143, pan 1, 1977,



Teble 1
Amounts of Ralofall ln DifTerent Plecm
In Sand Arahig
{1969 - 1978 m mm )

Yewr Riyadh Jeddah Dhahran Medine  Taif Qasdm  Khamis
Mushait

1964 172,58 1292 1M1 R2.9 289 114.4 3429
1970 136 #4758 44 M3 1087 1136 2164
W 1367 w3 472 wrE 2603 98K 1739
1972 2247 5.0 7.0 5 21340 2150 97,1
1973 623 26 13y 07 W7 N7 1617
v 4 4.0 248 1382 T9 T4R 1IAS 313
9% 7TRA 250 a2 IR9 3184 1,4
e 2377 3w 2359 454 1257 ITRE 215K
19T ALA 570 R8T 17,0 IN82 494 158 4
14974 16.2 LR 1.6 278 ke 1257 2ind

= e Gon sl Mstesological Dopantnesil, Sam bl

D ricce the cnmmmeen fion B peimag o cvatg s aré alwayvs high, risoog 1o et
woeen A0 Cta 50 C morhe werdral and easteim e ol the oo 00 Axg
e ol the intense simaner Koot evaponinien feuies for Sawdb A ahijd dre
i Loy o o walies of 3000 o per womam Troeme opean sorer sesFaces,

A s ol the seor, coi'er conditions are Tonind colv in thy highland
ogrens ra.ning purallkd 1w the Red Sea Cou-tlne. In connas, tem-
parotures in winter moderate considerably almosi cvery where and jn the
iiteesar do-enis of the norih and in the highlands, freering conditions can

LRSI U TNV

3 - sail

Much of the soil is fertife when irrigaled, Invproper irpgoiion, hoaeer,
~vaverhuied the problem of salinaiion, which presciis a grave threa to
o v, partizrbards i earlern Arabia. [erewnlis primarty frong b iing
e F e soil aid From Lhe deposit of 5alis, e and parassium oo the varlace
by e peesdative effect prroduced by extrenic surace heat Saliag soils,

A
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known ay dewert marls, permit imered agriculivrel prodeution with wmi
resistant erops, <uch as date pulma, when the surface s not crusted in sur-
face salipans. These marld are most prominent in Hegaz and in eastern
Afabia. Inex.reme cases no vegeiciion <an grow on the crusty salipans or
limestang pan<'),

Sand-tovercd areas are ~uitable lor egmeulivee IF wliicicaey watored.
One of the most scrious limiring factars in iheir use is the sescepnbility of
dunes to shifting according to the wind. This mobilivy, often reuching 40
fect u year, has mode the dumes a grase theeal 1o oasis, particalarly to those
in Al-hasa. The governmnezar has wnderiaken pouofermgasures, sseh as
planting over, 6,000,000 ramansk and cucalypurs recs against the dures,
erceting tand fonces and spras g the windwiard side of the diaies with
asphalr (o stahilize them,

A heavy sand-gravel soil i3 found mainly jo Najd and also in Al-laea,
not suirable for cultvanon. It produces a luxuriant, but ephemeral vezola-
tion lollawing desert raing which is excellzst for graring.

Loam soils, which have goed agncultural potential when properly u-
rigated gre found predeminastly in the Naid highlands. These soils are
¢layey and basically not eultivable, but when mixed with sand, they are
highly productive,

The best soils are the alluvicl soils of the wadi banks. Rich and fornle
sandy-loam soils, they are intensively cultivated, maiily for ceteals,

4 — Wgter Resources
A — Sorface water
Water in Saudi Arabia is & limiling constraint for agrivulturul develop-
ment. The country has no parmanent nivers of bodies of water. The wadis
¢ontain water only after rains and then for only a short period, but waler
which seps through the porous surface is trapped ghove impervious rock
layers underground.

(1) Norman C. Walpole,
Area Handbook for Saudi Arabia,
New York, 1971, p. 18.
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As o country of desert climale, the distinetive trait of the land is of
coarse insufficient proccipitation, The average amount of rainfall is never
great, though heavy showers may oceur occasionally, hight rainfalls only
wel. the soil surfage and usually evaporate without having any appreciable
effect, The concept of effestive rainfall has been proposed, this is the
minianum amount of rainfall, occuring on a single ovcasion that cnsures at
lewst some water siorage under fuvouwrable soil conditions. Te be
rez coably ~afe lrom evaporation, the rain wust peoctrait 10 a depth of at
least #0-12 ¢t The amount needed for this has been estima-=d at 15 1o
20 o Ber @ sile minfell The aneoal effecrive moiefall conieonly
iz 300% L@ abwut ane-ihird of the todal ezinfgll,

Ly Jdicihation of the ramfull arnd coineideine vr vilierwise of a bion
il supeay oF soil maisiure at perinds of maxioun) v reguirement,
gl v o Reering on yield bl A peried of drosght an the vimge of cor-
iz ef carcals will have mworc adserae offect on yields thanif ir oo arlier
s dlor i e growing poriad,

o s pincdniwe shier soning may reduecs pommicneies, amd 5oy eaine

Lt cBamey coting mos wninse Ledarop and dmpaie g 00 b

Loosaed Araben, the raing sabsea 15 Pogcon Deoombor ool SMiaceh,
Hona b s foroesili sood mooss ook 8 oy o ek s Wiz 1 oL - ibegion
of precepitalion Jevides the oy wdo (W 2wt :

A Th: Sonth-wesr revivan which ineludes &sic aid vl Vhanie, Rone
Gl i mzedeorare aod Fal'e 28 rrey a0 e S B e well as wirer

min, Altanh precipitaitom soeomaibonad I oo Mg i Jaar, it

I hrwen i Wi iribec o whiih sk 1l e o0 v osmitalle noenls for
poorng lands' " Apmehieral desclopmend Jop s nds on suriace warer

cant ol

3L Aron,
Crop Moducicn o Sd Revinns,
I ispichonn ‘QTI, L8 :'.r'l.
{23 Ministryof Apnenliore and Warer,
& Guide to Azncitural Investieal in Saudi Arabea,
5.4 MY, p. 34



B. The other parts of the country where precipitation i kow. Agricultural
development is pousible where underground water resources are
availuble and their vtilization = leasible.

Sinee agmiculioral development way tzken in consideration, the use of
water improved. With the capita! teadily available from oil, Saudi Arabia
hos tliated a noseber af Furher desclopmernts, §1 dais have already built
ower the last 1on yearst!

Tiw £ daies soree soseral perpeses, watah providiog drniking warer, ir-
vegiine A echine] bed, aad pgereasing imhlirstion s aw o rechargy
sraind watyr aguiters aad for fleod control,

The el specisenbie to date hay been the completion of the large dum
near Jizan in Asic io 1970 (51 million m*) (0 provide irrigaiion water for
st 4000 1o 6000 heetan 527, The Nagran dam is the largest with a gapaci-
ty of 25 onllion . Other important dams are ¥ear, Darivah. Ahha,
Rowdar Sudair, Labon, Thadek and Hamifeh (table 2).

B - Cround Wuter

The water taln accumulates in porous zencs, situaged Rl 4 mpderate
du.th below 1he soil usufave is knewn as ground water. The upper surlage
uf rhe saturated zonz is called the water-iahle. Warer that is held above the
witler-table by capitlary foree is called the capitlary fringe (Fig, 2). The
thickness of the capillury fringe, and dhe swnount of water beld depend an
sOil texiure, The bower liosit of ths saiumed 2one 65 e Jowe 30w lach the
underlying rock is practically impermeable 1o water

(1) Saudi Arabia Monetary Agency. Annual report 1981, p. 66
(2) Pster Benumaont,
The Middle East, Bristol, 1977, p. 320,

- B8 —



i FERTT
Majran
Rear
Durivah

fwbie 2

Mpyin dams lo Sapdil Arsbia

15 51
25 5 [
400 14 ER.|
3 4.5 3

Rawilal Sudair 554 14 i

Abl
Laban
Tiafk
Ro=ifih
Tinka

A

350 n 24
500 12

250 7 2
kL] 0.5 1.3
0 21 2
19 35 m
450 11 3

sonree - dimreory of Apnenliore and Walcr vl Sandi Arabua,
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Sounge, L. Aroon,

Crop production in Arid Regivns,
Londan W72, p. 147
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During wet porioda, or follewing continuous {rrigaions, the water-rahle
rises, where as during dry peroids, heavy withdrawals will cause the water-
table 10 fall. [F there is pe impervious layer between the ground-walcr and
the soil surface, the former is known as “‘phreatic’” or “free’’ ground.
water' 't

The grownd-weer reservoir or aguifer cansists of saturated porous rock
maienals ihal wre suflcienly permeable for the water to muse throngh
them By praviey and yield waner freely 1o wells {Fig, 3.

Cirovgnat-waler 1At is relatively neoar the surface com be wsed by planis. As
8 larpe conventration of roots develops in the capatlary Tringe above the
water-rabiz, even o temporary mse in o the wate-tuble may cause con-
sideruble damnage by wsphyalating the roois,

The wronndewaler feservairs are the sowce of water i wells and springs
and the fMlaw of streams during raintess periods. Ground-water is the main
souree of warst supply 0 dry regions, Growoed-water reseryoirs ure in
dynamiv Bakinee with pedipiation, evaporation and drainage to the sca.

Table 3
Maein Ayulfers In Suodi Arubia

Lyuiler Survermd ‘.h.rrn:r thicknrss hiok

nrri { meters )
Sag | K1 wIK) 1500 % 240
Wand 2 D50 3N % 250 kw
Tahuk | 150 = 170 90U x 150 km
Minjar 3 S0} Biw) x B0 km
Al-Sayvad 5 RK) 600 km
Al-Masi 4 S 1450 x Wi kin®
Unm-Sredhiunnsa <4 240 1My
Dumam 4 As n.a
MNeojuie 4 300 .a

Source : Minisiry of Agricaliure and Water,
A puide to agriculiural investment in S A, 1975,

% Extends into kuwait, Iraq, and Bahrain.

¢L. Arnon, corp production in Arid Regions

Lendon 1972, zval. | p. 146,
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Flg. 3 : Major aguifer Systems in Saudi Arabia.

Source, Peter Begumont,
Water development in Sausdi Arabia.
The Geographical Jaurnal,
Vol 143, pat L, March 1977, p. 48
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I eesiresl (o osrace sapplizs, the development of ground-water
resour ey in relainety fas) wod incxpensive, und is therefore a major facter
in the svonome dosclopen ot o prid reghons as in Saudi Arahia,

by ~andi Ajuloa, grons d-wator is the main source of water for
aecwultuie and urban uses. Many aguifers hese boen lieated, the most
importiant are listed in lable § in the areas surveyed (Fie, 4).

£ p i
" \
T.tE.H i \'\._ "
~1rEd
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Yaway aBRrapH

AL KHARG o

Fig. 4 @ Delintaton of Yarions Aveas of Savdi Arabin



The sag equifer in the narh supplies water to Qassim and Tabuk areas,
and about 315 miihon m? vould be pwnped unnually without affecting the
water level. In Qasum, some walfs have a discharge capacity of 1500
gallons minute, Water yuality is excellent and soluble salis range heiween
450 and KOO pans per milhon {ppm}).

The Tabuk aguifer is alyo ymportant for agriculiare in the Qassim and
Tabuk areas. It is esiimared that 70 million m* can be psed aanualy
without detimental effecrs. Warer quality is gaod and soluble to not
tsoalhy exveed B0 ppan.

Apnculivre in Wadi Duwaser arca depends on the Wapd aquifer for
ground waier Warer ditcharge reaches 800 gdilons/minute in same cases,
and waler quality is good (400 to 800 ppm).

The Minjur aguifer in the centrial region is recharged with abow 70
million m? per year. Tt is used for egriculure in the khari regian and For
the capital Riyadh. Water quality is medium and reaches 1200 ppm.

The Um-Brrdhuma aguifer is an imporant ource of water for the
eastern regian, Tt is uniized for agriculare in Wadi Al-tiyah and the
Naradh project. Wells dug in this aguifer can dischirge np o 3000
gallons 'minuie.

The Al-Hasa region wtifizes water from Newjene aguifer for apricult gl
purposes and water guality 15 medium.

In Qatif. Dammam and Al-Khabar, agriculture depends on the Daniam
ayufter. Warer quality does not exceed 1300 ppin, and discharge of wells
does not exceed 100 gallons minute.

Many wells have been dug in various parts of the coumniry over the years. In
cerlain areds, the pressure on waler use has been veryu high, and the ex-
trectin has depleted ground water supplizs. Consequently, the driliing of
new wells must be approved by the Minlstry of Agriculture an Water. In
other arcas, water reserves are huge, gnd the poiential for agricultural
development (s considerable. The important wells dug in the aquifer areas
are given in tabic 4.



3. Agriculture in Handl Arabla

A. Evolullon of Agriculture
scarcity of mvailabte water resourecs, vasl mreas of lhre
by nomads who ravel long distances with tljn:!r
axs which springs up &fer the orralic ramns.
imporiant source of

Because of the
country Bre utilized only
Herds in search of the gr
Pactoralism, therefore has been rraditicnally the most

agricultural incame.

Table 4
Main wells dug In varigus regions of Saudi AmMla

o Aquirr D D —
Fakid N I,5600 ], 0N G5G
Qussarm Nay k50 500 T
Arir Aha-Rawath 1,4ix) 400 650
Tabhuk  Tabuk 50 250 650
Kamda Wajid 789 (L 2L
Sular YWajid 1,318 1,200 400
Salboukh Minjur 3, 1,000 1,210
Bweib Miniur 1,9%3 055 1,526
Misah AfFBayyad 20 G50 IH)
Hzfuf  Neojene 100 2.000 1,200
SharourehWajid 1.150) 500 W H

Sorce - Ministry of Agriculrure and Waer ol Saudi Arzbis,

Agricultnr:] devilopment was Laken g ~L2ge Cwriher in 1937 when Tha
Saud’s finande minister Sheikh Abdullsh Sulimar insatled a number of
purhips, an Iragi farmer and a palestintzn vegetahle grower in fhe oasis of
Al-kharj, east of Rivadh, Fromn small beginmines, the project blassmecd
intor it large-scale experimental farm with the assistance ol Asamco and
sucessive Asnericsn agriculiural misconst’. About 12 ko are being
cultivated gt Al-kharj and an addivonal 3 kn? al ngighobunign khafs
Daghra, larpely with the help of machines and primarily for the Riyadh
market.

('} Peler Beamun,
The Middle East, Pristal 1977, p. 319,
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The Al-Xharj project wai {ollowed in the Llate 1940's by the ¢stablizhment
of experimental farms {n diffcrent parts of the country, and an anack was
launched on the prablems of Saudi Arabia's largest oesis Al-Hasa. Al-
Hasa had been sulfering from severe depression. Population pressure had
betome extreme and was incrcasing, while the cullivated area was con-
tinually being diminished by driftieg sand and salinity. Date palms, the
main vrap, were low yielding, partly because of their age and partly
becanse of a high waier table, Water though abundaut, was ineffiviently
used,

Attempts to improve Lhe situatian bogan in 394%. Crop Jis etsitication
was ntroduced, improved strains were employed and rhe wse of water im-
prevad. Pumps allowed the exrenting of irrigation, whkile the constroctinn
of the Al-dammam o Kiyadh railway, and the subsegquein coriplertion ot
toder roads, bas sahed the porkciing prebicmn by gllowing cxporg to the
cipital, v pae hand, aod o the thrising odl serlemencs oo the other,

Tie gerenuntent has, vipecially singe 1982 eieusad is cilemdon aznd
dllacaens 1o agncultore i an eHeel of inceease agticoloual prodaction,
it has dome this throeeh Lind reelasation. The treduction of kneowledyee
i oteehoigue ofF modera famning practices, 1 ifered-c sunthers of
tarircrs, P distribution of bepoared secds st Lo cost, and the esiabtisie
ot of progluction sod dirihuriuen coosperatives amd gn gerjealiural
eroit kank, The resilt vus aninercase of agricu'iure in the pationa! -
wre fron 4% 11 197a te i TS gn wour 195D

Ty sueeess of Lind rec®amnation and wacer deeclopment prajects would
permib not waly an inerea-¢ in the praduction of farm crops For human
cons.lption, but also the prasibiliy of devoling a larger pertion of the ir-
rirated lands to the prednetion of Todder crops far livestoek. These Fadder
crops could then he wilived 1o wipplonient the inadegnace supplies of
nelutilh vegetation ypan which imost af the livestock in the country depend.

The ideatification of hydroagriculivral resources in the country staried
as o s 1954, The country was sectivned irto eight argas (Fig. 4) plus
Jedut Meeca- Faif region. Primary sunveys for the firse six eovering an
arca of about 1.3 miliion kn? were completed m 19700 the survey of the
Arahian shivlid about 204 km® of arca eight, is in progress while that of the
seven h (Hub Alkhali) empiy quarter has nol been conducred boecause of
its neptigible population.
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The six studied areas are the following!! :
Area | (1he great Nafud bhasio) :

A large area suitable for a wide variely of crops. The main régions of
this basin are Qassim, Wadi Sirhan, Al-Jowl, Sgkakah, Tabuk, Alula,
Al-kuhayfiyah, and Wadi Al-khuwayer.

Qassim is one of most iinportast aemcultural regions of the country, sod
it is expeeted ta contritiute ghout 30T of the roral agricultural producton
of Saudia Arakia in the near fulwre, Ir's elisuee a=d water resounses minke
it guitatle for producing a variety of crops all yeur pound. The uzin vrops
are wheat, barley, atfafa, vegertables and fruis, particularly dates, prapes
and citrus.

Arcd 2 wnd 3 (Sputh — West regiva) :

This recion, plus the Jeddah - Mecea - Taif, extends from Tilamy in
the west to the borders of Rub-al-khali {Lhe empty guarter) in the ez
coveriig Asir, Hijaz platean and Najd plain. It ds oue of the two e long in
Seudi Arabia where ramfall §s rather moderate end where rainfed
wericuliare is cominen, particularly in the Asir maunrains. Aboul 103,144)
hectuivs are cultivated, and an addisional 909,000 heciores ore arabls
lands. The major region is Wadi Duwaser which has a good sgoiculiuen]
poiential. Tlie government has already contracted a turn-key projecr of

300 heclarea Tor complete development aid in the meantime is exponmen-
ting ith crops masl suited far the region,

Aren 4 (Ensterm Reglon) :

Lorge greas in this region are arable, und 20,00 hectares are urnder
culljvation, The main egricultural arens are Al-Haa and Quuf onds,
Haradh, Wadi Al-Miyah, and Yabrin arc also ivportest erneuloral
[Cpions.

In order 10 develop Al-Hasa and Qatif, sand dunes and soil salinity have
required speciul salutions. For example, the AlHina imigatien end
drainage projecl was completed in 1970, It is the Jurgest vne-block ir-

(1) Hinisiry of Agriculture and Watcr,
Agncultural invesiment in Saudi Arebia, Riyadh, 1979,
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rigated area in the couniry. The presently irrigated area is about 12,000
hectares and could be increased to 20.000 hectares aficr [and reclamation.

Haradh and Wadi Al-Miyah have good egnuultural potential because of
the availability of water in Umm-Erradhma ayuifer. About 350,000 km?
in the Limsn-Efradhma area are presentiy under detailed study ro identifly
water poteniialities for the developnient of suitable agricultural areas. The
riaivtr crops in this region are daice, alfalfa, and vegetables, Abinn 3,2
eillion Jdate pulm trees are planted in A&hisa and Qunif pasis.

Arca § {lliyudh Reginn) :

This region covers an arca of about 108,000 km? surroundine Riyadh.
The ntain agncativral 1egion s the Alkharg plain wirth about TR.(00 hec-
tures of arable land which has suitzble water resourers. Alkhari aguifer is
evdimared to contmn aher 10000 millon w" and the surroinding
limzstone-comiains addivional waler reservies.

Tl A0 pliin s 1he secend area in iinpartance with a ginul patential
For agmenlinral develupiigm Six other regions with dboug 7,000 Reciargs
ol aakle Ko ulse bas e d pood aericodooral potenie|

Arcay i { The Hed Sen € onsil) :

Thos vegivn extends on the Red Sca couast frong the Tonfan borgders in o
rorih ot Yamen in the south aud is devidied into two sub-regions of dif:
Ferent clisnates part cosers anarea af TR kei? with an cosrimared 1,225
bewtares of aiehle kind. &erwnliersl development in bivred because of low
water reserves wikd bghi precaipiiation. The sauthern part covers om mcs uf
SO0 ko lorns @ part of the Asin prac ioee, and has a geal posenniol Ter
avrnltare, cspecially im the south and north. Tikbama surface water cone
stidntes the majur source uf irrigation water and amoonls 1o more Than
k) pllion m?, Sorehim asd millets are the nain eorps in Jizan repion.

Agriciltural lahoar s 3 main conseraint on agricullura) develogunent i
Sl Arabi, Aveording o the 1974 popubation census, 40 pereent of the
bl vstipter was cenploved o aeicultore aind Bolones (lahle 5)
B e this bag e ineliedes eduins who live monnlyh on livestovk proghg
o and Fasheries, the peoober ol agaoltural workers way  be
orvercstunated. Aul il was a problens 1o Find censos including manpower
employed in agriculture anly. even in (he last anes.




The shortage in skilled labour has been partially elleviated by the hiriug
of Tuneigners cspacially form Egypt, Many privale agricultural enterpriseg
arc onaged by non-Saud! nationals. The government fecogaized the im-
purtance ol developing the guality of human resoures, so training pro-
prams, and aynwultnral colleges are established o fill the gap of the shor-
lace in yuanbio and quality of agriculiural labour.

Tabfe 5

Maupuwer by Oceupatiuvnad Groupa
{ 197475 in thousands §

Oceupation Saudi Non-Sauel Total
& pricalture and fishing 6552 215 682.7
Professiongls 135.4 104.4 239.8
Crefisien and labourers 22.7 129 J45.6
Clerical / personnel 109.1 L8 120.9
Comnereial 66,2 411 7.3
Services iL7.8 5.3 1821
Manaperial 18.6 4.2 2.8
Total I 1328 382 L7032

Source - Central Department af Statistics of Saudi Arabia, 1975.

D - Irrigaticn :

Ircigation is almost entirely by Mooding the fields. The way in which the
land is Nooded depends on the source of warer supply in the various
aericultural regions.

On the Tihama coastal plam, cultivalion depends almest entimely on
monsoon HNoods in june through Scplember, although winter rains from
December Lo Fobruary permit dry farming Lo limited extent, Wadis are
Jammed partially or completely 1o divert the Moodwater ta 1the vuluvated
basins. The basins, which are surrounded by dikes, are soakcd one by one,
starung with the upper tunds

Ly farniing is praciiced (a4 greater extent on the higher ¢levation in the
Asir mountains, where terrace farming is highly deseloped. To supploment
the menger raindal] the rain falling on uncultivated slopes is colleciod and
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diverted 1o the walled 1erreces by channels which are often cemented (o
prevent seepzge. The waiers are allowed 1 desernd from terrace 0

terroce. I is generally voustdered that between (wo Lo four hectares of un-
ciltivaled land must be nsed oa o cawch busin for every hectare of land
uader cultivationt!?

In Esterin Regson. trrigation of the larger Nelds, which ere mainly
deveoted (o dates and rice, it done by diversion of waler from artesian spr-
ings by grovity through ¢anals to the felds, The Gelds are irrigated at
spavefied times, amd theo the farmer allows the surplus water te draininto a
sevondary canal which leads the water fo a hower field. The saline content
of the water increases as it passes through cach Meld. When it has become
ioo satty to be usable, the remaining watr is allowed 1o evaporate, forming
A "‘Sabkha’ ( salt flar ) at the far end of the eulivated area.

To irneaie the smaller Melds in Eastern Resion devoled mainly to alfafa
and vegetables, water is lifted from springs and wells by enimal power or
mechanicod pumps inle imgatin ditches ruening along the sides of the
fizlds or into a reservoir from which it is diverted at will, I only small
wrounts are needed, the water trom the irngation diiehes 15 hited by a
simple hand-operated hift.

Wells and pits provide the waier for the oasis agriculture throughout the
vounriry, particularly in the interior and m the Hejaz, Lifung is done by
pumps.

Wouh agricultume so dependent on scaree water resuuress, it Is essential
thal woter be efficiently 1apped from its sources and carefully precerved.
Mueh waler has been wasiod because of a lack of knowledge aboul water
requirements for different ciops in different environments. Waicr
Facitities are generally pined a1 immediate wawer distribution.

In recent years, the Ministry of Agriculiure and Water has been active in
the devclopment of a number of irngation projecis. The Al-Hasa [rniga-
ticn and Brainage Project is an excellent example. The iitroduction nf
large scale farmive and the establishment of the Saudi  Arakion

{1y Notian G, Walpale,
Arcy handbook for Saudr Arabia,
London, 1971, p. 217,
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Agriculiural Bank in 1964 1964 have prampted farmers 1o adopt modern
irrigation system which are mechanized and save jabour, [rmgation
wyuems and equipment were the lurpest recipients of louns from the
agricultural Bank i 1Y7F7.

New projecits brimanly use either the drip or sprinkler irrigation method.
‘The drip systen 1y more widily vsed for irmgating vegetables and orchards
and its wse i5 being erconraged by the gosernment. The cenier pivot ir-
ngatios sysiem was introduced in 1977 with only one such systerm. &g
peesent (1983), are over 10 svstems in operation, and each is capable ol ir-
ngalng up L 50 heerdes.

C = Water Rlghis

Most landowszership 18 valucless accompanied by the possession of
water. Regulalions covering the ownership, disiribution use of water are
therefere of primary importance. Community rights seem 1o apply ouly to
the unewned water resources such as rain water falling on unowned
euliwared kind

Most water rights can be sold, purshased, rented and inherited in-
dependemly of land. Thus, those who acquire land in excess of that which
they can sulficicnuly rrigate have the possibility of purchasing or renting
actditional water rights from those whe own more water rights than they
need for their plot of land. Only in Asir and on the coastal plain of the
Red Sea where precipitation is relatively plenriful, are water rights bound
to the land =nd not te the mdividual.

Waler regulations emong the settled farmers are highly developed and
vomplex, covering the rotznon of use of water which correspond 1o the
wuter rights, The distribation of water is often supervised aind controlled
by officials appainted and pusid by waier awhers and users,

Water from wells, pits and springs is vonsidered private walcr and the
rzhis L0 il arg assigned 1o individuals, The persen or persons » ho con-
tribate 1o the consiriction of the water cguipmentown the water and Lave
exclusive righis 10 use o sell iy

Lauzlly a propeny ownoer hinlds the rights to all the water sources oo his
land. Mo permit = nevessary tor constructing a well on ane's owin proper-
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ty, but @ pernit from rhe district Anir is required il the well is 1o be built
an previonusly umdlutivated lurd. Wetls which are dug by nomads belong Lo
the rribe us long as it remains in the area. Qe il leaves, the well breeines

publiv prapery.

The water Tor artesian springs which are faund in Mastern prosin.e de-
pu:sl on the original awner's conerilnoon e the consirierion of spoe
casings, teservairs and the divesbuwiien miosLacrdan, wod wn the inferitines
or eirclise of: those riglas They ars regiered wilh e viliaee a7d-
ministranm, aond 4w alor pespensibie’™ s oo The wata i tsleatiom,

wirel 18 v oo tinne bias

Wovr bt wiaeh cre bonoe] fe e Lol e tho e Avdr e sisbea
the Fowslwalerg dervived Voo the v -5 which are damened 1o sbisert the
wolor o the eninivated Vefids by noco s oot cataits o Fach eanal o e 0y
phod of Bid which eor ey the waler aehis,. Lpper lands ae e ol
by o cte o water s lel iraseh ra b e lower Tands BeFore the apper nnwes

LA SR RN BN TR TH PR LI SRR ) SO |

1% i water richia are lcied g the Lndds which foee noodiva e alls
i thy el pands wliecd sase Voo vl ate e s o gy e
ercingl wora me s were distrikared oy covoed ome mphne b s ey 21
irie ced oy i there i ssept o woaeter, Sooue bineds e i b oal G10 eed
witly oreasinialy teeeive aophos walor Tl bradeanad reenlet o s s
siterti hest e Clleetivc b pocvent Bedvesors DominereasZne rheiewater
Frelins by P woistene iy of nea o evon il mew st e been

o el

Pl conirh s e g aphowp i Theamab b el el v aff
o PO T I PR F Y S L S RPN the S s ke e Losls st h
vl e el el g Valk e el thes sl ol weth

TR LR ST, TR
Waaten belangs (o the wwesior af 1he fand oo whichiin Galls, Fle cannem,
Lo gt e fse this woeor S e orearion of Yand where cveps e m

Aerver, Heorwater [allee oo lands vvaned B rhe srate can by oeeed by e

e s a e che wuliisaied Sernd veanese pe Fae o wena iy N e poriny,
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h -~ Crop Praducilon :

The croppit.a patiern which will develop wilh {rrigation depends on the
agriculiural produciivity of the land. About 331,000 hectares of land are
under gultivation of winter c;ops in the country { table 6§ ). OF this area 72
percent of the land is not irmignted, While 27 percent is riigated. [n eddi-
tian, about 72,000 hectarcs are planied with permanent craops.

Cereal crops vonstitute the largest group of crops in Saudi Argbia ( table
7). Amung these, sorgham constitutes the [zading crop. 1t is grown both as
a winter and surumer crop inainly in the south-west region around hizan,
The wrea allocated to this crop has invreased sieadily over the years, Millet
is anniher bnpariant crop grown in the same region. It should be noted that
estimates for all crops vary considerably from one source 1o another.

Wheat is another mmponant crop. It is grown mainly in the Asir,
Ruyadh, Mecea and Qussim region. The area planied with wheat has been
increasing sicadily and new high-yielding varicties have been introduced
imu the country. This we can learn from the increase of area cultivated. It
was 62,000 heciares in year 1974 increased to 80,000 hectares in 1977
{table 7), and ro 85,000 hectares in 198011,

Tomattoss among the vegetables rank (table B) and are grown as winter
and summer craps in most regions of the couniry especially in Riyadh,
Meccea and Esatern Region.  Other vegeiables include dry onions, ezgplant,
sguash and okra. Watermelons canstitute anather imporiacit crop.

The permament crops of the country are mainly dates, grapes, and ¢itrus
with the first being the mest important.  There are about 11 million date
palms.

() F.A.Q.  Produciion Yearbook, Vol. 55, 1931,
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Table 6
Colrivated aress of winter end Permenent Crops
In the verigus reglons of Saudi Arabla
{ 197576 In hertares )

Winter Tti;lpurar; ”E'mps" " Permagent

Region Irrigated ™ot lrrigated Toal Crups
Eastern 1,949 1349 1241
Rivadh, AR,

Al-Khanira 21.847 123 21,870 i9.345
Crissim (RUE 17, 1Ko 4.81%
Hail 4,888 4, MBS £ §j7
Jowt, Qurn st

Tabuk 6l i%l 212 2,380
Medina 1,867 1 1.R6K 4,30]
Meuea 18,780 42320 AW IEL 11,246
Asir 15,09 16,552 32,291 T %33
AL Bahah 1,563 5,202 6.765 S}
Jican 3.137 175,623 118,980 1.353
Miirzn 3,049 3,940 1,648

To N3 240,002 33135 71,592

v Includes aifulfa,
Source, Mimistry of Agriculeure and Water of Saudi Arabia,
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More areas arc planted with giturs trees. There were more than one
million Ireey in 197576 of which more than 600,000 are in production
slage.

in tenms of area under lield crop cultvation, the ceniral Region comes

the first. fullowed by the southern region, Qassim, Taif end Al-Hasa
{ Fir 5)

"l‘ H“‘--_‘ Eﬂmm cultivniun

= ‘ on ralnfall
- % cultivation
en Lrrigatlon

Lo

e

Iy
H[F]

Fig. § : Mau Agricullure Arvas of Saudi Arahia
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We can learn the imposrance of agriculiure from the decrease of impors
of wheat, barley and millet {table 9}.

Table 9

Quantity of Principal Imports to S.A,
{ 1976 = 1978 lo m.tuis )

" iem T 1976 1978
._'-';h.-mt J55-40 29307
Rarley 118991 3348
Maise Lot T T2
Rise 2419E3 4140
Wit 10299 3082
Whoat flower 13670 AL

Souree - Central Depariment of Statistivs, S.A.
Statistical Yearbook, £270:1975.

E  Farm nnity ;

Apvicultyral holdings in Sand] Arubia have difleient characteristivs in
ditfercns peres of the counrry. While the smattest holdings ara fooad in the
iwauiiainous regivns of Asir, Al-Baha and in the Eastern region (2.5 hee-
rarce). Tn Najd fana wois ranged between 820 houtares, while in Hejoz
Farm umnits ranges berwsaen 30 brctares, The baceospare fa Qo im ood
Riyzdh ANF. There are farms of ns wuch as |00 hegrares and a few even
larger.

The Minstry of Agriculiure and Water is at  present enconraging large-
seade Marning and business type farm enterprises This shoold kad e a
reduction in hgh tized un cstment vosts per umit ol lend and may lower
final producton casfs.

The size of land distributed depends on whether the beneficiary is anin-
dividual or o covmpany, and on other faviors such as the torai of virgin land
1 b Jimribored wnder the programme relative o the number of applica-
tiony, the fornility of the land, availability of water, the applicas!'s
gualificadons and experience in agrivelivre. The aren disrributed o jn-
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dividuels norm.atly rargea between 5 - 20 hectares. The maximun arca
(O R IRRTR Ot [ O PO F R

P Cnrp rualilion :

Croge rolzioan re practiced 0 all aericuliural areps. Onodrrigaicd
bocbbeds af Asir Hicre e usosily g tacnal pocation of wheal, sorgham
el Lostle v wkear, barley and lentils. Both secs of sotutions are planwed
eory o Moseh aned harceed m July,

A scwed e seison applies when the inensoon raing e wiliced,
U ot is kb Laoe Moy, the harvesting in Quiaber. Thic land remiin
S0 e e e ogoent gesey of inssefgicnn rain, Inoshe Tiheoa coastal
vt the e 15 o ERer o) vobadon of sorehuny, millet wod sesame. On their-
ek L the eraps are phimged in Tie May and se hasvessed in O
fober, Lincier dry-fanming cenditivns, they are planied i Nosemboer anud
RTERN PRSP ES BT F T

Pocvnes dly weisaned Bocd eesdlimat cd overy year, To Magd and oorthern
Mz 3 biepnual notailon abt whedt and barley or barley and oveusonally,
Lwsmiog s practucd. Phoeging ig in late Febrpary or early March,
haroestiog fs o July The land s left Padlow e rest of the year. L truck
Pt 112 e 2ud such as Wadi Moy, wo erops are uanally prown cach yeor.
I Al kharj, three eraps are prown each year. In the low-lying of Al-Husa
and Quuii in Casiern Regivon, where the avallabilicy of water from ancsisn
wils amd aprsres favors v altore, enops are grown the year round,

) Froitdoms uf &y cheltore in Saudl Arabia

Duespie the lew preaipiation @ials presailing asermuch ol the wountry,
Socde Arnbia s lorimate in prosswessing luge volvries of graund woter
contziimnd iy eloven modor sguifers. The govenoment ouer tiee st Jecade
has einated o vnrnler of birpe waier tesourced projects LB desping 1vas
predectes and the memarkah® offorls 10 assure woici resogreds o
drrwliieg, there atg soetes pooblons offOes fe st e wal T iesoindes lor
artieliune there dre some problois faemg the dese!d paest ol agricolue
HS .

TlaeAnereisng nrhanization led tooan inesitees s willen ooeamPlne.:
néeded lor agricolture. The povernmont his deaded vpon desaling.
tini: meihods as a selution to the problem. The eaverenl esiiblished
w number ol Targe disulinaton planis an the Red Sca ond Gulf goas
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{fig. 6}, but suill ne1 enough, since there are big towns still depend on
ground water as Riyadh, Qassim and Hail

e most glaring need in dealing with grid tand irngation as in Saudi
Arabia is to epply the saentific knowledge. The Government must get
to the farmers and snow them what should be done, sinee farming
praciices are in general, ¢ags that have been used for centuries.

Soil evesion by surface water and wind presents a scrious problem
cultivated land,

S |

Fig. & : Location of Maiy Disalination Planis i Sauds Arabia,
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Excepi the alluvial soils in tha wadi valleys, the solls are scriously
deficient 1n nitrogen and phosphates.  This we can lcarn from the in-
crezsed prpurts of fertilizers which increased from about scxen militon
tons i:1 1979 o ahout 13 rullien tons in 1580,

The possibility of population must he taken inia Beeount, singe A preet
part of labour needed for agruculiure {table 3) are foreigners, some are
var well experieiced, Others are from countnies differ in the methed of
agzricullure compared to Sandi Arabia. Al these factors have their
influerve on the preduction.

Iradequate training of farmers is one of 1he main causes of the misuse
of waler and reduced effecicney, unless the furmer understands the
value of warer.

0::c .0 the great problems facing agriculiure in Saudi Arabia is salinity
as it e Eastern Region, Salinity is due to Lhe presence af high-water
tuhls Laused by the excessive secpags. To improsve such situation, the
tirst siep shoutd be to provide suitable droinage which allows for the
lowcring of water table below the gritigal level of capillary action.

Design and operation of water supply systers should pravide the re-
guirted amounis of water at the time needed together with messuring
devices which maintain uniform [lows a1 the Farm level (o cope wilh
the waler requiremenis of crops.

Agriculture in Saudi Arabia depends mainly on the limited ground
water rosowrces of varying sglinity, and irrigation under such arid
conditions leads to increased soil salinity. The ow¢ruse of ground
water resourees results in deterigration in water quality which in turn
arpryvales the salinity problem, particularly where the water quantity
is insuffivient for adequate leaching alfalfa, being relatively salt
tolerant constilutes one of the main crops in the country.

The extractiocn of water from underground agquifers may induvc
undesirahle intrusion of sea water or connate brines into the aguifer
which aver a period of time can cause the guality of the woter in thy
wells in the introsion path to deteriarnie and bevome wnsyitahle forir-
rigation. The deerioration usually is gradual occuring first in the
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wells nearest the source of the brines of remedian action is oo taken
substaniial portions af the aquifer may become unasable or several
Jdecades or longer. Reduction in pumping drafis enificial rechage of
imported water by speading grounds or injeclion wells, or the use of
water ar injection or withdrawal wetls, are methods which have been
used successgully 10 hatf, and in some cases 1a reverse the intrusiont!l,

Saline intrusion into well fields in ¢coastal areas near saline bodies af
water should always be expected 10 occur sooner or Llater. The reasons
for susralned invreases in saliniy af uny wells should be invesiigared
promptly, regardless of well field location, sa thut remedial action can
be taken, if necessary before jrreparable damage is done o the
aquifers,

The wide svale irnigation programmes in Lthe countey bring about some
serious dangers in the field of health. The health problems that arise
are of course those of warer iransmissible diseases, such as
schistosgmiasis, bul also those connected with the immigation of new
pupulzuons, the creation new rural communitics, and new habitacs
and housing. All these phenaomena cause a potential agyravauon Lo
the ensironment, To acheive this target, actron in the (leld of health
should begin as early as the planning phase of an irrigation praject, in
vicw of the evolulion of the situation, the forecast of the dangers, Lhe
discussions ofthe chowe of the measures ot be taken, This aciion has
e be continued during the implementation phase duriug the excution
of the project and long afier the irnzation wwsiem has been built and
put into operation, so as to assume the sunelllance of the healih
siiumtion and the maintenance sad the mprosemenl of the resales that
have diready been aehicyed.

—  The health service can be efficient only if integrated in the project as
part of a whale, tinanaally administrausely, and only of simeerely ac-
cepted by those respansible Tor the progiammet!),

(}) Facdrick L. Hotes,
Arid land Irrigation in Deseloping Countrics, London 1974, p. 149
(17 Al Courgharas,

And and Irrgation in Deselaping Counfrics,
London 1479, p. 145

- 111 -




Saudi Arabia has large zreas of sandy suils. Such soils have very low
watcr-holding capacity and the effeviency of warer use js excesdingly
low under the traditinnal irrigation: melthuds. 1t is very costly to
develop such lamds.

San dunes 1epresent a geal problem in Nawd and in Eastern Regio,

The hedpes are imporianl fur protection of land from the drifting sand
leries

L anelusion ¢

Saudi Arabia i poing Tast in economie development, especially in
wgricnfiure 10 face the problem ol Toed darmund. As & conssygneie,
dempands an wyler resources are prowing, sicee waler is a majpor facior
linnnng the sercultural development jn Saudi Arabia.

Bespite e low paecipitation totals prevailing over moch of the conniry,
Saudi Arahea has a huge volutes of groundwater in cleven aguifers. These
have been devieloped in the Eastern region mainly for drrigation purposes.

Soudt Arubia, o have advantages of the sxislance of waler rwurees, it
ha=s established the dams, wells, loans io the Farners, facilitate the means
e teetessporiadion, Iraining, import Fertilizers, the new techrology bepin o
replace The ubid that have heen wsed for centuries, and a 1eorganizalivn of
the eniire productivn seclor began to ogeur.

Sandi Arabia began (o nwike wse of iy coastal warers hy muoans aof
desalivation technigues 19 e fw problem of Towes situaicd fa areas
where groundwaler respurces canmel be easily 1apped, alko o keep on
proundwater for agriculioral use.

Though Saudi Arabia has suceveded 1o have goud resulis, Lhere are sone
prolfemss Faciag the agriculiural development as : 1) the problem of saliniy
m i rigated arcas which exists in the soif il water is applied excessively, or i
the absence of deangee 2 the sandy soil areas which kave 2 very s
witler hodding capacity . ) ingdeguate training of farmers and the shoraee
ol Saudian agriculieral labour, 43 sail vrosion by surlace water and wind,
5) Ike drifiing sand dunes as in the Ezastern region and Najd, § the sl
cieepl in the wadi vallays are seriouxly deficient in nioogen and
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phasphates, 7} the misuse of water resources, since the improved water uie
and soil management practices are needed,

The ahove problems must be in mind in the agricuhora] policy, to obiain

the benifits af auy efforls done in this field. and to have the advantages of
the water rcseurces existanive in an &rid area as< im Saudi Arahia,
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