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ABSTRACT

The aim of the present research was 1o test out the ¢ificieney of
Spiclberger ef al. Stae-Trait Anxiely fnveniory {STAD in chinical
discrimination between 4 Savdi groups of psychotics (53 male, 22 femalc)
and reurotivs (19 male, 21 femalc). The Arabic versian of the STAL was
administered in an individual testing situauon. Corrclution eocHaics
between the state and (rait anxicty were statistically significant in 3 ot of.
the 4 groups, which indivates responseiconsisiency of the 2 subscales of the
inventory. Results revealed sexual differences on the STAL i.¢. mean svore
of females ¢xcellcd males. On the oihet hand, there were sigaificanr if
ferences between male 2nd female psyehatics n state anxiery svale (iean
scores of females was superigr), Reearding anxiery stare seale, sienificant
differences emerged between the following groups : male and lemale
psychaticsi{females were more anxioust. rule fiew auws and psyoho s frhe
former gained the higher mean score), and imale payehetics end female
neurotics (the last menuiored group had the highsst mean score).
Therefore, 8 number of significant comparison emerged between the 4
abnormal groups, and hetween them and pormal Saudi samples in a
previous research which had been caried out by the presemt authors,
However, the present too) is not recommended as an aid to climical
discrimination belween psychotics and nerotics. It is concluded that the
STAI can be used a3 a research tool in the Saudi cantext.
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The Sucivlogy of Warld Religions':
Part One
‘The Similarities and Cunirasts Beiween the Religions
nf the Fast.*
Dy
Dr. Muhammed Ahmed Bayyumi
Socielogy Dept., Alexandria University
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1 Methodologicsl Cansiderations

This paper ia conczmsd with the religions of che East, more precizely o §a
concerned with the similadties and copirasts beaween Zorcasirianism.
Judaism, Christianity, and lslam.

There can be ro doubt that this subfert is a very important and are the
mast difficult subject in the fields of the sociology and parative religion
today. Itsimportance lies in the fact that if we can put our fingers on these
points af similznccs and contrasts beiween these religons, then we will
cume to the conclusion that, cach religion in the geographical arca had
gdopicd many religions and cuhural dectrines from the preceding
religions. This rmeans thai the ¢lassical theolngical theories of the origin of
these refigions are not sufficient 10 explain these similarities and contrasts;
and these theolegical theories cannit explain the appoarance or the fise of
theae religions. Then, how can we explain the axistenge of these similariiies
and these contrasts berween these religions 7 And from where each af them
cime from 7 And Why 7 It is truc that these religions, in speoe of fits con-
trast in seme doctrines and its similarty in adher doctinres, came frem one
Ciod 7 O c@n we acgept thar this similarity ¢ame from rhe eetftuial contact
hetween the peoples of this arca; and on the other hand, we can explain this
pontraet By saying that jt iy the new elemuits which gave special
churaciery-iwes 10 the new religion, and which reflected the view of the
Fowckyr oF this relizian towards the ol relipions gand his anitodes rowards
the new problems af his days. [n fact, there is po ane answer for this pro-
Blem. that would be umiversally avcepted ns correvt.

O the wther hand, its difficully Les [n the Fget that all the fonndzrs of
these relizions cluimed that God revealed these religions te them, Thus,
unless we have enough documents, it is clear evidence that it is impossible
far any ~chalar to give a final statement abaut the fact that the founders of
these retimons influsneed by the old religions and cultores. Here | want 10
mentian that many theclogical atempts had been dene to speak about the
orgon oF these relighons, but most of these attemps zimed to defend their
relszions an 1o refule the ciher religions 2nd did not give gny impertange
lar jhe sumilarities and the conmrasts between these religions,



Huwever, Lo ¢scape from all these problemns, [ will not make comparison
between 1he Avesta and the Old and New Teuaments and the Qur'an, but I
will deal with (chigian as & culture ued not as a Szcred Bovk pud a Propher.

It seems to me that we cannot spesk about similarities wnd cantrasts unlcss
we mention the religious and cultural contacts between these religions.

2 The Rellglous gnd Culiural Contacls

As 4 maticr of fuct that Zaroasirianism was not the first religion of the
Near East But the faut 15 that the Near East exbibited @ vomnplex fabric of
i ons end culteres, 13 was an arca which give mse to the anaient Egyp-
tian rebigion amd the ancient Babyloman religion, In fael, these old
relipions had lefu a great dircd irnpring on Zoroastnignism. Furthermare, as
L. H. Mitls mentioned that for the hestoncal connection we should potice
the pefluenwe of the Buddhist wriprures and the theologies of Greck and
Rome an ths arcient Persian religions!. Thus, in persis, the Traniun,
Lreck, end Indian refigions lived side by side and thoin guds e
?q‘l‘f;\cmlﬂi’z.

it wos till 569 whea Zoroaster appeared on the sweae so reform and
rechape the [ranian (ol religion. Deforc him. the persians had worshipped
a vanely of ancient Tranian pods and pragticed the **Maoma cult”
Zuaroaster's greative ¢ was the establishment of monrotheism in ancient
Pursia by replocing these ewlis by worship of Ahura Mazda, the 'wise lard’
On these there pillars, pure thought, pure words, and pure decds.
Foroaster reared the swanely edifice of his ethical wode. The crecd of
Zoroastrianisim therefore, described as "‘the Rebgion of the gond Life '3
Wirhin a few cenruries. Zoroasrnanism was the oflical religion of the Per
sian Empire, which had developed a flourishing valiure thap embraced the
while arca frum ‘Turfan to Ahy.sivia, from the Indus fo the Acgean Sca;
and so remained unttl it wos ovcrthrown by the victory of the Arabs aver
ithe Sassanid Kingdom in (424

Howsver, through 1he vonguest ol Alexander end through the Roman
irmy, which @ thal period oceupied a farge part of the MNear Eaw,
Zoroastrizn ideas spread through gl the Near East'. Also after the Exile
wf the jowish people and later through comacs with wjews of the
Diaspora s many duelriness of Zoroastrizuism inAuenced jeswich thoyghe®.
As we shall see later, cerfain beliefs about last thimgs, Sabhaiivn Swan, the
angels and the Mewianic Deliverer sterm from Zofpastrianism.

- 10 -



Some writera used to deny all connection of jews with Persia — especlal-
Ty the religbus influence and they belleved thai *'the Creed of the Stags Iran
was borrowed from Jewish figth . burthermore, they went ca far s o
suggest (hat the Zerpastriasism was a copy of judaism and Zoroaster was
as to hig origin & jow'.

In fact this Lheory had been denled by many scholars. According to Man
Muller that when 1he jews, who were carried away, es captives to Babylon,
were in vonsiant contact with Iramuans. They borrowed from the
Zoragsinan faith various docrrinzs, such as the belzef jn the immoriality of
the soul, the resurrection of 1he body erd future reward and punishmeni.
These doctrines were entirely absent from the oldest phase ef religion
among the jews?  Moreover, some schelars enyphasized that **Psalms end
prophelx, the Book of Jab, and the New Testament, a!l writien afer the
jews had becone acgueainted with Persian traditions”?. This vew went far
and vonsldered that the book of Jub has some appearanee of heing a

tramsiztian, of adamation from & Persian, or Assyrian text'?,

L. H. Mills Also draws atiention in his article on ' Zoroasier and Bible® o
how eatent that the religion of the mazad gave point and body to many
fouse comveptions among the jewish religious teachers, and inrroduced
many ideas, which were entirely new especally the docirine thaet * 'virtue is
chiefly its own reward and vice its own punishment” !, Also Mills asserted
thit the Avesta in no sense depends upon the jewish Greeks. But an the
conlriury, it was Philo who was in debted to it'2. As we shall sce later, that
Philv has great influence upon Christianity, especially on the docirine af
“logos”, and some of the Mushim thinkers.

Christianity hud in common with 1he cutt of Zomgsirianism and judaism
the ilea that pyan could ' get right with God” ‘N There was a Saviour God
who hud Become a mau 1o each mankind a way of life, who had died who
hud Been resurrecied, and through whom those who had faith would szve.

11 hasd been said that * Christ built up his teaching upon the foundation
al poidassm and it was ay a sect of judsism that Christiamity first
emerped” ™" However. this reflect to us the influence vf Christianity by
Judasm, which hy its turn influenced by Zoroastrianism.

= 11 -



From judiaism Christianity adopted the idea of the fatherhood of God
and the broiherhecod of man, aod the idea af later Saviours who would
help mankind. From Gresk camme many philosophical ideas "“the word:"”
the "‘iogos,” Lhe "Godhead'. In fac, the Hetlenistic influence on
judaism reached ity height at Alexandria in the wrltings at the jewish
philosophers, Philo who irled to eynthesize Greek and jewish thoughi by
identifying the wisdom of jewish theology with the “'logos™ of Grek
philosophy'®. As a matter of fact, Philo’s doctrine of “fogos” is vombina-
tion of the platonic idens and stoic universal causality. As a lact, Philo’s
""iogos'' had direct influence upon the early Chrislian Father. Bul the
quesiion whether Si. Paul gnd the author of the Fourth Gospe! had read
‘Philo, this question has not been deicded’®. Also Persian religions left
their marks on Christianity through Mithraisrn,” and Gnasticism, '8
especizlly in the problem of salvatian and the problem of the source of avil
in our Waorld,

The third and latest comer 9 the chain of the Near East religions is
Islam. The prophet Muhammad made it clear that the refigion had
preached was the same religion God willed for Abraham, Moses, ang jesus.
However, it has been eaid thay Mehammad based his religion on the
biblical revelation and tradition. From judaism, it has been said, the pro-
phei took the monotheatic eoneept of God. Jewish influence in Yman and
Medina had beconsiderable since ancient times. During that period the
prephel acquired e number af ritualinic eoncepts from them; and much
narrative marerial from the Bible had come to Mohammad by oral trad.-
tion'. The same thing with Christianity, especially the Nestorian sets,
wilh which Muhammad became acquaintad on caravan journeys>™. As we
men{ioned that Mohammed answered these claims by emphasieing thai he
did not bring a new religion but:# is the religion of Abraham, Muses, and
jesus, nnd he' considered himself to be perfecting the work of tiese pro-
phers.

Huowevcer, lor our subject here, | will leave the problem vr origin and 'will
give importani to the religious culteral cuniaets, Defore the advent of
Islam, sanie places-in the Near East were puled fur Hellenig cuelture, such
we juncdeshamn” in Persia, "Harran™ in Mecopotamia, and Aféxandria
in Lgypl. [ was from these places that hellenic culture passed tu Lhe
Eastern people®! Afier the rise of Islam and its spread throughout the
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MNear Fasi, 1slam as a retizion and culiure faced ool unly the oiher religions
buir akia the Hellenistic influeices, Hetween juddigism and Islam, in that
period. there were many pofemigal problems, Tstam enphasised ihar the
old revealed refigous had been superseded by later revelations. lslainic
patemie chumied that the dexi of the Dible had been fabssfied af Facer time
The Mustim theologians advanced the wigument that ihe Talmodic idea wi
Giod was amhiopomorphic. On the other Rund, jewish theology had 1
refure the clanm thal the revelation given to lscee] had been abrogaied bs
Chnstianrly and Islain. Maoreover, they comsldered Muhammad a false
propher?. Islamic theology saught ta bring proofs for the divine origin al
[<lam and jewish thealogians replicd in kind.

In the day of Abyusid Caliphs, Islam hud comacied with Christianity
and Christian teachers were welcomed at the Muslim courts at Bagdad.
During fhis contacl, the probleny of the Qur'an as revelarion off the word
of God is cterial or creaded, was ardse by the influence of the Christian
dectrne of “logos™. The discussions between Mustims and Chnstians
were inflitenced by the Philo's doctrine of 1he *logos’” wid rhe Neaplatonic
theary of “equanation’’ . As opposed (i the Christian Trinity, the Mushm
theolugians wers concidient defenders of the doctrine 6f the Divine Unicy.

The same thing had hapgened after the conguest of the Sassanied empire
B+ the Arahs and the establishrment of 1slam in Persia, the Persion celigien
and us dualisdic congeption and the Gnostic systems contmued & vigonte
siruggle with Tslam® . These religions, zlthough Muslime sreated them ke
Jews and Christians, ““the people to whom a Book has heen given " sur
vived only in conventicles, secrct, undergrownd gathonings, And nanpnlly
liwese secrel religions sutvived in a subtle fushion in rhe sufi and Shr'aie
literalures, espevially ther dbctrines thal ‘God i a “'Lighk™ und the
Messizh “*al Mahdi'' and his Sccond Advent. Thus, there is no doubi tha
Lslam contacted wilh Zoroastrianism, Judaisun, and Christianity, and of
vourse, Lhe exchange of idea had heen done during this vontacts.

Thus, it is clear that in this geographical area, many religious and
culiural contacts had happencd, and naturally, the exchange of ideas had
happened in two ways, Dircetly by the contact during the exile ar ipva-
sions or the theological discussions. Indirectly by Grevk philosophy,
Gnostic systems, Lhe secrel movements, the acceptance of the new faith by
those maovemenis only Lo destroy it. Finally, 1 like to ead this peint by this



yiotaton  “Through Clsistianity, Tsrael had siepped ouiside 115 own
buundaries vod hud srr cd among the Greeks |n the samie way- one might
deserihe Isban as dhe B which judaism pook wheno sigopping tugside
Waelf once mane. 1t broke inio the Arab workd” ™. And we already mn

toned that thraugh judaism, Zoroasirianism had siepped oatside its won
toundaries and Had arrived amorg Chrislians and Muslims,

1, Similurities snd vonirasts between the retiplons of Lhe ewsi :

We can say that, allhough Zoroasirianism and the Semile rehpinns,
jidaism, Christianity and Islum, kave manw fenrbres in ecomman, ihey dil-
lered Furmdamentally in same doctrines. Lot uws then see the similaroes gud
vontrasts berween those religons negardirg these conceptivns |

A. The Conceplion of God

Mo doubt thaet, lundsmenial to any refon, is its conceplion of the
diving. For the peoples and religions of the Nesr East, we ean say that, al)
the agspevis of life : religious, social, cultural, are rooted in tiwir
witderstanding or their conceplion of Gad,

Generally speaking, the religions of the Near East teach that therg 1s vne
God who i 1o be thoughy of as persanal, and whose laws men must obey
Although the religions af the Near Easl have many features in commen.
buy in their ponception of its nature they differ rnuch.  Tet us then see whal
ae the similarities and gontrasts in their conception of the divine

In fact, the religivn which Foroasier tzught was a wnigue etbwal
wonothgism. As we menooned that befors Zoroaster, e Persians had
worshiped a variety of ancigm Iranian gods. Zaroaster replaced these culis
w worship of Ahura Mazida, From the anvient religion, Zoroasier ook
the name of Mazda, which means “Lhe wise’” or the ""full of light;"" and to
that name he prefixed (he adjecrive Afiura, which mezans Lord, making the
combined word, Ahura Muazda, the Wise Lord, Lthe Crewlor Goyentor of
the Universe!.

Ahurp Mazda s, o Zoroaster, suprewne, and thercfore, He is ong
“Thete can be but ene greatest of the gods whe made the prhers, with this
earth and yon Heaven, who made man, and amenity for. him™*, But ac-
cording 1o Mills, He is a moral God, His supremacy is limited by His own
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charagier fur He is nel toglcally responsible for the exisience of evil. Jn
ciiher words, ‘here were 21 the beginning of the world two spints, the good
spirit Ohrmavd and the spirit of evil or Ahriman. "' Between them the wise
chase (e gond, st so the fouls And when ther spiriis met they
estalished in the beginning hie and the abscoce of life (hat the end the exil
shauld weel with the ward existence, bui the just with the Best Ming™",

Tiias, we can say shat 1his kind of dustist sysiem is spiritua] of othical,
and pot a metaphysical coe; thal is te say, it s 8 dnelism of Iwo rivgl
spirwiual and morl forves, goad and evil, lighe or darkness, nknmanl and
Ahriman; bul the classi¢ prablem of sporil and matter does por essenthally
¢nrer into the guestion at alf*

Huwever, Foraiiter RimsclT sovled this problem by making 1he sapreme
Cond tiod at last complerely victonaus, all evil being climing ol in the
tosal ve-roratiang. This i whil Zuroaster meant by Soprense God, "He
was ong in aduration as well as e defininan, saprewme 1o ome His
‘gnodness’ makes Him grem, Hiy unity being that of His teuth,
Bueney oleer, Anthoriny, and saered ['-.m:rgy"”

Alsr, Zorvasier Fsughi that by the will oF the one Suprene Lo, Marsda,
aill thngs coiite inta beig, " Whao is by generation the Father ol Reghy gt
ihe first T Wio determined the path of Sun and siars 7 Whe is it by whom
the nuwn waxes and wanes again T Who upheld jhe earch beneaih and 1he
firstacnet from falling 7 Whe mode the wargr anil the plants T Wha yohod
swalipgss to winds and clonds T What aptist nade light wnd duihess,
sleep and waking ¥ Whoe made marring, noos and gight, that call the
understanding man 10 his duty 7 ... 1 sirive to recognize by these things
thee, 0 Mazda, erator of afl thvings through (ke holy qpiril’*. T Faet w witl
B e - copeeptions af Gl in the seligiony of the Near Lust.

Zorapster bad spoken of the Attribuies of God s s haif persons! way
Moz oy absiut Bing siv angelic heimes who oo be segarded as his various
spacts ol fntwetione These are ‘Yohn Manah, Good Mind;, Asha
Valbvva, Hiphtciaoness ar Troth; Kh<hatra Yairy, the Realin of Diviee
willy  Speata Armpaika, Humilily or Piely, Harorsetal,  pe Tection;
Yooreiw Pmeedd 3Ny Al ARnp Sasdin was sippaogiod tes Ahira,
It el ol e godds, bt he goonly one of vere man}p! Adtiaa dasdy alao
has feobs vy Bledebioed Mioscdl oo twenly Qiffeivul isones, soch as,
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1 mer'; stroemg “oeme™,  Uperfert Holiness,'  UUnderstanding:”
Chewbedes " U Most Tiencficent; ™ "A”-Sft‘iﬂg;g" and =0 on.

1 otay ke ool that jiodaism can e defined as the diseovery of one Gaod,
who wer i aaneze and the soeiad and hisrodcal provess. Hul us 8 maner of
frel, ke emly Hebrows were sitdlar in every respeut 10 their neighbers.
Thev Beliesed 1 the same supernatural heings, in holy trees, holy wells,
Loy slogtes, wmd othwer fetishes'™. Also, the Ol Tewament gouains
veferenees W gmls othel than Yiahweh, or jabveh''. Bulin fact, all these
o epaet the Familiar ohin that the basie cantribution of juckaizm v the
teligiones taouglit oF ancient Wear East was monadheism. Althouth the rext
shcw 1t therg aee olher guds thar Yahwek, ver the teats show that ehese
i goele ditrered teoan ¥aloael i vwo respeges o Fiesl they owed 1heir
nein o b, Seeosal, unlike ¥ohweh, they were morral, These differvigs
wre sultewent o pdace Yalweh in a category tsat diFers o kied From rue

-]
irf wither [‘Uihl'.

b Yol or 'l bven, o Shaddai,” Adoen, Da "all Stelck,”. Eletin,
eane T by reganded wot only as national pod, b abvo as the one and oaly
Guod of the Universe. Yahweh is a God of righteonsness whose loveng
kisdiess is froon everiasing to everlasting and whose render mescics are
oiver all his warks' ' Tn Fact, (his belief that yelvweh's aetions ace guided by
e will i baing righteousness, i< very marked in jewisl conception of Gnd,
As wy shall explain lster, Yahweh is the guide of history, The readition
speaks freguently of Hirm as the God of the Patriarehs, of the Exodus, and
of Simia: that i~ of vhe part; or i emns of His Kingdom to came, of the
futuze. in stim, as (he God of (he cosmic and the human adventure!®, T is
elear Liere, thot there s a nationadistic relency of which could connect
with Yahweh vnly the idea of the expectation of sghvatian (or His chosen

p-uuple”.

Resides [rom this spiritual conceprion of God, we con also sax that the
authropoamorphism is very clear in the O Testinent. The garly jews na-
dited the eliimare reality as a person “*walking in the Garden ol Eden. ..
He vennes 1o Abrahany jn the shape of man and speaks 1o him . we zlio
hear of & diveel meeting between God and Mases, God is reproseniog as
having vyes, ears, hends, Teers,  Also the Taer thor man was ereaned in
Gand's imiage presupposes That 1o some exlent, God is thowght of as heing
hurean in .hhu]'lrm.
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accerding to L.H. Mills, all thescideas which we can Gud in the Old
Testament 2hour Yahweh, such a8 : Heis surrbunded by spirits, angcls and
emong them there is also the spirit of lewil, He is one; He is transesndant,
He is a jeulous God; He is a Holy, He is a living and an elernal Being: He iy
the Creator, and He is the Saviear, ave the same atiributes of Ahura Maz-
da. Forchermare, he cloimed that Yaliweh Elohim s 2nuther name Jor
Ahura Musda,

It his buen sawd that Chrstign Faich s faith in Ciwiet; i is Faith o God
as known in Chria ™ [n the wards of St. paul 'God was kowwn to him
the Father of vur Lord jesus Christ... God was in Chrisl reconeiling the
world unto mself,... God commendeth his love tawands us, whiﬂE W Wit
yet sitigrs, Ghrise died for us"Y,  Also (he convepiion af Giod, has a
relauon wirh the Chrstian idea «f fove, of the Crass, and Christ, "The
glory of God had been seen in the fave uf jesus Chrisi. Cird is & jesus was,
The holy tose of the Cross is the holy love of God" ¥, In St. Yokp's
writtngs, we find the same conception of God. No man has seen God st
any ime. Yot God may now be known. The only-begotten Son, has shown
us what He is, we know God’s glory in the glory of the Son __ because of
the same, we can be sure that God is lowe" ' Briefly, the writers of the
New Testament Behovad that in Christ they kaew Ged o be a God of love
and Graee; il was thronsiihe Son thol they knew (ic Farlien . Christ s 1he
imape, the porranr of the ineisible Gad,  To sec Hine as o0 see the
bathe 7

In Faer, we can say, v cag met find ia Chrstiznity @ conceprion ef God,
bul wha we can nd s a faich, in other words, God in € bricizanily is not
vnly @ person wiz haa given bo men commands, bt tlae gencephion of Giod
is the faith 1har He has revealed Himself in jesus Christ. and in Him we
may know the haracter of God,

MHuvever, during the tirst three centpries. Chistan thopght was in-
fiucriced by philosophy of Philo  According to him, God made the world
s an expression of hiy poodiess to His ereation, but berween God and the
world, the wniting Hiiks are a group of diving powers. The highesr of thow
divine power i3 the Yloges Y, To him, the “jogos" was the divine
mediator of ereéation and revelidtlon.  Philo comsidered the “ogay" i b
relition o God's firs of all Wisdom™. God throy eh the logoy erested the
Ideal msn of whom actusl wun is 8 poor copy' . The "loges’” siznds
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Between God gnd man pacsking of hoth natures. Finally, the “logos™,
aucording ta Phils, is the Mediator, the Heavenly Mm: who represents in
The eyes thcyes of God the whole family wpon earih’*®

As & maiter of Tact, the Phi'us “logas'” has dircet influgnee upoy the
church, especially upin St Faodd and S1 Joim.  Accurdiug to Si. jubn,
before Christ was borg, “tho e was & prexisient Chrisl; en idead Chost, au
wdea of Christ”' T, This idea ol pre-cxistenee of Clnst iy called by SL. Pacl,
Wisdom or Spirat, or samebies descrilved in the bingraphy of jesus by the
term logos or Word, The idex is very clear i [he apening verse in 1he
Gospel of St. Jahn, ""In the bepiining was the Word, and rhe Word was
with God, and the Word was Gad #. Thus, like the “logas!’ of phuts,
which became immanent in rthe creaied world, the ““logos' ot juba becamne
incarmatd in the birth of chriv®.

Howgver, whet s Imporiant ro us here is the docirine of Trimiry. God as
the ultimute divime reality exisis or can be vouceived inm three persans -
Faiher, Son and Holy Spirit. Inather words, the Chpastian conceprion of
Qod is : "*One God, the Fether-God, the Son-Gud, the Holy Spirit God"' A
God the Father is the supreme Being in the wniverse, the just judpe and the
gravious Father of man, God the Sonis the redecruing Christ in whom the
diving love for man becomey incarnafed. Qod the Holy Spirit is Chipst as
curlinuing €6 live in the heart of gach Christian and alse within the
followship ofike church.

Mills declares thal we can find a similariry between the Christizo Tehocty
and the Trinity of Zoroasrienism?'  According ro Guillemin, Albura
Mazda ia “the Father'” . “the holy spinit proceedy from the bather as a
San. I} 1he Father and this Son are regarded us one, then a tnnity emerges,
composed af the wise lord, justice, and God Thought™?,

Islam, Like the monothelstlc religions, siresses an the conception of one
Qod the grearor, of resureciion and Judg=ment, and revelation. Although
Istam aceepted muny (dens about the conceplion of God from Judelsm and
Christianity, but as we shall s=¢, Islam differed with them (n many aspects.

There is no douMt that the cornerstone af [slamic belief Is **La Jlah fla
Allgh", There Is o gad but Alah. Allsh here means *“the God'’ mot &
Qod", for according to Ialam, there iy only one, The God. In fact, onenesy



is e key-noie 1o the conception ef the divine Being m Bl 1t denies the
pluialiiy of Godhead and participaiion of 2oy heing in the affues of the
world. According 1o Ishao, unless a mao bedic os o the oneness ol Allah,
e canel e s Mucim, This doctnng of Divine uniny is 2 sanding preses
cesnnsl pelytheism, dualisne atheism aad idobitry aod i generally means
Ihat Gud is one in His person (A4 gge in His attribuies (SH#D and one in
his works (af &

Alsg, God in Islam is one 2nd wieerly tramscedann, he is never been a
Father, and no one can be his san, ""The jews gz!l ‘U Zair a son o} Ged,
and the Christizns ¢l Christ the Son of God. That is a saying from their
muuth. .. Yel they were commanded 1 worship but one God; there 1
piod fiee He ¥, Agains Christianity, Islam reicered the downne of Trns-
iy “Thes do blaspheme whe say God is Christ, the Sonof Muary,.. 7' They
dir Blasplwme whn sav Ciod is one of three in Trinity @ loer there i3 po god
ereepl (Mg Gad'™' . Al against jewish gnd Christizit’s anrhropomnr
et Tstumy compelaesizes that “Say @ He is God, The Ong Oniy; God the
elv-nal, absplule; He begothen nol. nor is He begoiren, anl there v pone

T

Lt noite Him

[eeemn b ompdsseees on the i ersal vismeepte i ol s pnd 'h.n.‘i'rdlll_l;! 10y
Flaar, M the peaple ot the wordd are the crearion of cne Creatar, who
tabes coual care all all and who has created tkesn ahke Hieois the Hahh
iV Alavrin, “he Jord of o cations', and the crearor o o'l the word.. He
i 1the Lond ai gl the lond of the heavens and 1he varth, *hie bed of the visi
ad ke west gl the lord ot the Mustims and v Muslins

tood in Ishon possesses thw attmiboses aird wots oF “High God'” Hu s the
all mighty, jadee of the woiverse and master aof the Day of judgatent. He
knaw s, sces, and hears everything, visihle and tnvisifile, He is the creatarof
heaven and earth. The warld and el thal is in f came into exislence when
he urtered his creative word « Bee. In relation 1o bath rature and mien, He
is almighty witl, the Lord and controller of all that happens. There 15 nw
naturel Jaw exeept so far as God has imposed ordedly ways wpon the
pheaoinena in the world?.

The mast impoertant elements in Istany’s conception af God is tha " Ood

ts depred mol only as the sole God, hut 2= the Sole Reality™ " “1he East
and West 15 God's, therelore, whichever way you lur there j= the lece ot
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Gad¥""_ Matter. time, space. ail the laws of nalire, the movement of the
stars, the risc and Fall of nations, in &)l these we can realize the unity of
purpose and therelore thy iy of the originstor

duocording (o Musluns, Allah ha- Niacy-Kine Deavuiiul or excelleni
narme; ovare e sevenay of diese e found in the Qar'an, wnd the et are
derivad from the passapes tn il Those names 1ocsayty God’s power,
knowledee, Jusie. and mora

Bitt, acvarding 10 Sulis, God is the wiity Redity, He s por the high Gud,
but they lovked to Hin ws ghe God of Tove, dud they Poped of Union wich
Him; gnd for that wz hear ul Halluj #fter b rzacked enity wilth the Reuficy
declares - 1 pos He whoer 1love, and Whom | love is | - W are twsa spijils
dwrlling im on hudy"“. Al<ajalaal - Dinal - Romi writes T

““Ye who in search of God, oi God, Dursie,
Ye need not scireh, for Gad is yon, is you'' %2,

Or agaip :

“In the world of Divine Linity is wo room for Naunber,

Bur number nocossurily exists in the wiorld of Five aod bour;
You may count 8 huodred thovsiand swect apples in your
hands;

T you wish to migke anc, rush 1hem all (oecther™!

3 Ruvelstlon and (Tstory

As we mentioned thal God i the ¢ feur elipans is coneived as personal
and active. He createt] the warld and he will destroy it onie duy. Howeer,
acerding to judaism, asd christianity, history is 8 Geetion of Gud. God
had manifested himsell tn humaniy enher in histarical events o= in
judzisem, or in human shape, namely, jesus Christ. On the other hand,
Zorozser and Mohammad are In no sense regarded as maunifestations of
God. God in Zeroasrians and Istam, had revealed his will and his divine
words in shupe of Divine books. However, let us see how each of these
rebigion understands the conceplion of revclation und history

In the Qathay Zoroaster {3 depicted as the prophet af Ahura mazda, e
suprems God, and as such he summoned 1nen to abey “the itk end to
shun Lhe lie." Zoroaster spoke of hiniseif as sthe friend and prasler of



mazdali?, and claimed 1o be & deliver in the sense thal he and those who
obeyed his teachings were hasieners of that time when Goda witl would
triumgh and Hix kingdom cone”.

Accarding 10 Zoressiriansm, Gewd had revealed himsel [ 1o Zoroaster and
commissioned him te be his prophet!. The Gathas again and again sel
forth his claim that he had been called La hiv prophetic mission by Ahura
mazda himsell, and thet religlon he teught was the fingl and perizel
rch’giun’. In fact, Zuroascr wished o be (he messenger of Guod o Ml
mankind.

As we mentioned, Ahura Mazda was coneeived &5 Lthe Lord of creution
and univeise; He was the Worker, through whom everything comes into
tife and exist. It is He who decides victory beiween the rival hoses of good
and evil. Everything comes from Him and through Him, the Lard ol all®,
Mareaver, He is the one who will be the final judge and redecner of
history .

In fact, the meaning of history In Zorgastrianism lics fn the history of the
conflict between the forces of good and the foices of evil. Therefore, the
Gathas refers 1o *a peried when the present evele ol the world will he
completed, the process of creaiion will cease, and the cvolution of the
universe will have rezched jts destined goai®™*. In viher words, the histary
will come L its final pozl as contemplated and ordained by Ahura Marda
at the dawn of crezrion, As we will discuss lacer, Zaraastria nism claimed
that in the end of history the last of the saviours will avise. *'he will con-
summiale the work of purifying and regenerating the worid and completely
remaving cvery trace of the evil work of Angro Aainyu™?. Thaus, what
Zoroaster would like to say here i3 thal, "*in the cndless chain of Bound!ess
Time, human beings can contributed their share towards the extablishment
of the kingdom of Righreousness of carth’”'? That is to say, in the end of
history, the final curtain will be drawn on the conflict between good and
evil, and there, the ultimate tdumph of good aver evil will be sccured, the
kingdom af Righteowsnesy will be esrablished, and men will eqler into the
everlasiing Joy of Ahura Mazda'!.

An g matler of facl, one of the moyi characteristic elementa of the Ofd

Testament teaching concering God iy the great stresy laid on God's ac-
tivityh in history. According 10 judalym, God who delivered the people a1
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a gertain peint in its history and adopted therm us his own. people. In @
wotd, he is 1he God of the maracle, of hisiory wad of 1he cavenant'>

Aceon ding 1a jewish tunh, Taren demves ire hnowledes of Ged drom His
actisityh in history an Behat? of Lis peeple, parogatury in Eeypr aod an
dosert. Ju Facl this fackaise: Lod ivcernencd in bistory was conphasized by
U jewish prophicts, As they roporeal in hisiory by his activity for the
gead of His peaple, God hive 1oy caled Himselt as i living Gl who i,
pear to His m‘uplu”, Thecaghiou the ceurse of Lustory, Xahweh inuery s
al eriisul momerts, “He tolows las people, saving as well @, ol ng
thein, aud He controls their dostiny.  The whole life of ghe paopic pasaes
vader His eves in times of disastesend prospenty, both are sicn- of Hic e
Aiviey'4,

Murcover, the jews had set their hopes on the divenne of hegdan ot
Gl which will be the final acts of reselation of Gad un hwinan bistary',

Thus, Ood accuiding to judaivi, s the Qud who reveals Hime I i
Fisrory or the tuler af Ristory, nothiog, Therefuie, hopsgaened By avviden
His hand woe gf work in every eveol g Edea. the Flond, the Towe i
Tizadwd, the yoars anthe wiliberness- all thewe e shize s of His awi®ady n
Jegian hEs!ary“.

Huwever, besides God's activity in DListeay, i Judaism thage s gl
diset relaionhip berween Giod and men throsgh prophooy. s Fand
tluwoetont che history of ot asd 1itas the vt charaior soe elenenr ol
the structiré ﬁl‘judaiam“,. Bure, God iz nol waly the God of Bistoy, b
“He s aboos the God wha a%aws tie ma w hon He Bes called toshars jn ks
ectivity By His Spiit of Wea ',

Thus Gad's wiill sscording ot jodaicnt is shown in hisdiczet reyelaiion te
wian through prophecy, and also by his works i betery and nalure. These
two thirys ge hand in hand.

Chnstiaclty, like judaism, believes (that all humian history, past. presciit,
future, s under God’s control.  That is to sav. €od in Chrsoanity 1y the
God of Histery, and that history his meaning and pyrpose  Let us bnefly
explain bow chyistlanity explains this docirie



According Lo Chostianity, God is self revealing in his works, in his word,
und in his sﬂn'g. In other words, God reveals himselfin narure, in history,
and 1 jesus Chest, According to Chrsitianiiy, all these revelation can be
wily noderstvod by Faith?®,

Aveording tu Chiastian thought, in the beginmng was God, rhe argial
and ihisiedre power, God then createn the world, and later man, at vertain
trnwe. Fran that poing on, evalunen works according (0 inkerent matioeal
lawns, After the yradust cvalution of man, 1= the heginning of what 15 called
kumin hi.slm“y‘ZI. S0, awvrding to Chestianity, the warld is a time pro-

. . -
virgn Begive B is ercated aceor ding (o the puipuse af Gioad™

The periud frain the cartiest fiast man o the hertly oF judaism, urder
Muses. & ealld the “'prepargtion of sige'” of history™ . This mcans thas
Judaism wes preparing the world for the Incarnarion. To explain this we
v, seeerding o Christiunity, God revealed His commandmenss thoosoeh
thie kewash praphet in the fonns of human thoughr and i terms of the ac-
sl grediviong of histony  Avearding 1o Chnstianiny . God rhrough 1hose
weish prophers seomed 1w be saving 10 inen ikan Me wouid reveal
Huoew 4

Vheos, aegording to Chiistian theaght. when jesas arpea =9, God ingar -
tste g wtared, m hman hu:-u‘w,"'t Thar 15 1o sy, God vetne into liunidan
Basiery it the pecson of jesus Chnst:™” and God »as 1o Chast 1oeongiling
tine wovid 10 Bimsel ™. Here God dogs not teveal a hook comlatimne the
wruih e wants men 1o bulieve, but he reveal Himself. According 1o the
Chritiain thought. e God has always taughl men’s Joving 1espoase,
Gral demonsrated clegeiy His own Jove for mon by poing Himself o
12868 Thue, when jesus appeared, God Incarmate appeard in baman
Fistory, Therefore, aceording 1o Cheistianiry, the life and teachings and
the ¢ross and resuriceuan of jesus are ihe fulAiliment of God's promise to
juddism and maakind,  Thus for Chrstianity, Christ is the center wf
history?® That iy to say, Christ's life wus 1o other thas the life of Gad in
man. At time and place in history, God did his fell work uf love and grace
uid perforimed his uet of redemption®®, Al these explain ta us why Chris-
Lanity eniphasized that Christ is the key to the understanding of hisiory
and its future and ultimale end.

The Christian vicw of history farm the perigd of Christ until the end of
histary s that the process Is a gradual realization of God’s saver=ignry, or
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the fulfittmen of the kingdon of Ged. That is 10 say, triumph of Tove and
justive and good witl not be complete winil Lhe end of histmy. The ead ol
history 1hus mgans the fulfiliment of God’s purpose and the final establiz
hment of His kingdom™. In fact. the Christian view thut the end of
history. means the final battle between good and cvil, 1s very closed (o tha
of Zoroastianism. Both belicve that i this final batle evii will be defeated
and the tciumph of good will be completed, and man will enter into the
everlosting joy of God.

As we mentioned, Qod in Islam, like judaism and Christianity created
the world and He is ils ruler and He is the controlfar of 2t what happens.
Accroding to Jslam, Muhgrimad was the last in a live of proaphets. and
was (he "seal of prapheis,' for in him God's revelation rearhed finality.
Here revelation Is not Incaroation nor a histoncal event through which
God enters i celation with man.  But it is @ buok. The Qur'an revealed 10
Muahkmmad, is the final work of God 1o mankind. According to Islan,
this ook, the Quran, is ldentical with a word of God which is wrilten @n
**a hcavenly scroll,'" the Qur'an is identical exacily with the heavenly
ariginal. Here Islam differs from judaism and Chrslianny i emphasiring
the divine originzl of the Qur'an.

According o Islamie view, Islsuw is the rcligon of Gad. Ln faa rios
statement reflevts te us the Islamic vonception of histary. As Guod
organized the world jn the beginning he did alsve with man. For man there
are laws which he ought o follow. Acconting (o Islam when Gnd ereaied
man, ordzived how men ought (0 bekave both individuzlly and in com-
munrty- Bul man was given the faculty of choosing Lo conlerm or not fo
conform’’. Those who aceept these divine corumznds will fimd their reward
in hercufier, while for thase who reject it there is punichmicnt Lor them,

However, God according ta Islam. has not letr mankind without
guidance on this mutler how mankind should five and follow the cam.
nznds of God. According ro Islam thought, Adum was the first man and
the first propher. Thau is, God sel mem in the universe and atl once revezicd
to him how he should live. This means, “human history upens with man
knowing what he oughi to do"™, Bui Adam proved disabedient and his
successoma neglecied, or forgot the messagz.  Bul Qod, 2v acl of justive,
sznt down the message again. There was thus aneoiher revelalion to
humauity of whai the etcrnal demands are. But thiy story repeated itsell.



And God throwgh Abrzham, Moses zod jesus sent his rovelation so thal
bumanity might e 1eminded of the divine commands™ . But this story
repoited dsell again and agam.

Onee and for all, a final recelation was senl dowvig a INESsenger wis
chosen whe deliver it ta all mankind. 1 is 1stam and the messeuper was
Muhammed. In this way, then [slam which had existed form al] etemiy
came down into history in the szvent century A.D. and hegan its final, full
caresr among men™. As a fact, the main aim of [s'am is (o create a society
or Ummah where justice and unization are jts base. Therefore, Muslims
through all the ages marched forward 1o histerical nchicvements

However. the coneeptivn of history in Isfam can be summarized as
follows

1. Ualike judaisin and Chrisrianity, Isfoa treats the enfice history of
mankind as ane whole™®.

2. According o Istam, the histurical process Gelies aoeount only of the
practival conducl of affaivs in human saciery, 1o other words, history
is man's made.

1. Acearding o Islam. God dogs net descroy any soctul group unpustly,
while they mie in a state ol unawareness nor docs He destroy aay
comununily while its moral condeel rerain ooy @ foleqrately satisfac
tory level . The conclusion which follews that **the course of hiftery
itg2lf 1 2 me Al ageney (thiough which the moraily supertor elemenrs
rise (o the 1op. while those wha are mona'ly infepor siok to the bot-
i, The historical process is, thercfore, solective in the moeral sgnse
of the world'™’

O MAN

As for their etirnde lowards men, generally spesking, we can say that all’
of these peligions agree that man has heen created by Guod and man is fun.
damentally different from his Crearor. Man is furmwed by a univn of two
naturcs ; Lhe flesh, which he shires with all the ansmals, and the spint
which renders him a vicegerent of God. At death the soul, or the spini,
leawes the body. Hut in hercafter body and soul reuniied to receive Lhe
judgement of God. The high place given 1o mun by God in His warld
order. Man iz the highest presence in the universe. On Lhe ather hand, al!
of these religions accepted the story of the *"Adam's Fall, and his disvhe



dienge 10 Gad'*. The punishment was the existeace of man in this earth.

But roan i% nor alune 1w the exnh. with hin there are the forees of evil and
Devil. Therefore, sll these relizaing emphusiced that main ought 1o rake
sides with gaod againa evil. All theee rehigons did pot atirtbuted evil to
God direutly, but they atmbuted cvil ta the Dew) This Devil 1s onic of
God’s creatures, but he was archellions one. Lo ns uow diveuss haw ke
each retigon differ Irom other sclizions i thewr canceptiven of misn

Avconrding Lo Zoreastriatism, the main problem ob Iite 1 the prohiem o
gvil. On ns solution begine the desting of mankind’. The physica? woi kil
whivh men inhabits, i3 full of evil; therefare, man's life is siceped in sarrow
and suffering. Henee Zoroaster called wpon his fallnwers to accenr the
chillenge of the principle of ovil and 10 erhenit themselves s crmrades iu
arm wirh the good Geod. If man does his duty, good, gicording 10
Zorogster, will prevail ac last,

As for the origin of ¢vil in this world. Zoroaser caeght that there wis
rebelicon against that true God whose will he proclaingd.  The lat pahkien
texts iclls how the first couple were led wsiray, as (ke story of Adum aud
Eve. by ¢vil thoughts and beyan 1o worship the evil pod rather than Ahura
Mardah® However, the Zoroastaignism furnished a <alvation of rive ox
istenee of evi in this world by positiag (wo primeval pawcrs at war wuth
each orher. One of these prnciples iy called proce of Darkness, Anga
Mainyu, or the Druj, the evil spirit, and Aburg Mida, the Benefiver
«pirit 23 the prinec of Lighi  Everyihing [hat exiats are doatiaticully spht

und assignied cither (o Ahura Mazda or Angra Mam:«'@.

Man's salvation is to be found in obediance 1o the will of Ahura Ma.day
s it was revealed ond taught by his prophet, Zoteaser. Man bas ro share
in the struggle between good and evil, mighi and w-ong, lizht and darkne.:,
to affirm and improve the warld. not to deny and esczpe . Here we czi
notice that this kind of evil is positive one. In other words, Zoroaster,
“striks the heart of hls followers to positive katred of evil, spurs them 1o
Join the crusade against the spirit of evil, and exhorts them not to evade the
fight, or turn thelr buck on (ke arch cnemy’.

Finally, man gccording to Zovoasier Is burn pure, mot as is taughr ia

Christiapity, defiled with ariginu sin. & In fact Zoroaster emphasized the
fact that we mug work out cur own salvation. Accordingly map b
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respensible for the ulhimateouleome of hrs sieogels agaiost evil and Lor the
wumph af the good. In a wonl, acconding 1o this religion, wman has
freedom of choice, and he cin choose hetscon good aud evil, and he s e

raster ol Ris Gie.

e bis been wiid that e inMaeee of Zovcastrnen cohines of wes™ 1 b
diten and 1he coneeption of el on dewssh, Christion, wad Masdin
lireratires wore very considerab'e’  As L Mills appendeied o, chore s
vers s telation berween thie fewish salan in thiose exitie prechiisdon and
Shrsbn hes and o persian saran, namely Aagra M:nu}-uk. Teg Lo, il
tanstermution of Saian and the rebel anpels into fgures not very dirfe o
frem Hhase of Abaman and his dernonie host 1n the judins-€ Laisi e
Veroraivze had appeared alter the Tranian contacts?,

Al-a we find another influcuee in the-Dea Sea Serolls, where God s said
ta huve Cereated man o bave daruinion over the warld aod mistoe Tor Ly
twr spirtl, that ke might walk with themm wotil the agpaoiored of Ris vidiee-

-0l

i, they wee Leespunl ol trurh and errar Sourecs of Feh is the epin
L oeth and the seurces of derkness is the grigin of srror, Moremeer, {1
i e ol the price ot Lich: s dovniton over all sons ot tichioeysns s in
e iy of lighe they waik. Andinrbe band of 1he sl cFairk ness i ol
Somipiens wver Ve seas aF errer; and i Lhe way of di konees they owoelk
And ol aned ot durhocss o nie steiong o all e sory oF
rizht-cowsness. - Banthe Godoet Birge! sl Ris angei 0 sl hae Beljod

A e sy ef Bty

Ihis duakias ol speag at Mesh, Bigh and darkeess is glear i boanh
Cuspel and i the First Bpistle of St Juho wm e Now Tesian.nl
However, au the end of the ficd contun, A the evi] porld was st
againstthe word of light, and they bevarme twa appused reshins. This v s
cleal in Grosine vigw, which clained that the world is cennolicd by the
gond, light, and evil, durkness, deities, respeetively. And g5 we memion.
vd, Gansticism was of leanian Qrigin'z. Let us now see hoow the threeatlie
reiigions leok to men and what are the new attitudes that Urev prodaced (u
tiie dactnne of Man.

Men. sccording to judaism, was onginally created “in the image of
God" This phrase denoted mman i his peeuliar relationship to God, in ks
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vacation to be God's viceregent on earth, but most of all "o reflect in His
nature the nasure of God, just as the child is the image of the fother™>".

However, although man is God's ercatwon and theiefure essenually
good, he is ezdowed with 1we principles or (endenciey; @ good imputse and
an evil mupulse. Each streggle 1o control man's desires and chaices. In
Lhis <ense, #a in Zoroasiwianisn, 120 participares in the cosmix sirugu'e
between God and Satan'. According 1o judaisn, God's ereation has gone
astray because of Sawan’s rebellion and disobedience of men, Man. ac-
cording to judaism hat to ohey Yehweh and wiso has freadon to choose

Hz can choose io serve Yahweh, or to dicuhey,

According 1o jewish faith, Yahweh made a covenant with his pouple
Lirael, and as creator and lord of hiscary, he controls all that happens
Therefore, the jews explain xuch evils gy defewr in batde, famine, discos,
us a resy't of the Falure ro fulfill Yuhweh's will,

Salvatlom of bedh individual and sociely, cam be achieved sceording to
prlaism by arict obedience to the Torah. Both individual and nature have
1o plesse Yahweh by fulfilling bis covenant. therefore jewssh prophers und
priests, callzd for a return 10 Yehweh and his righteousnese. Al jewish
trovebles were arenibuted to failure 10 Follow the Torah, Briefly, salvaion,
acearding ko jews, had an historical dimension They beifeved that just as
the Ball ocgurred in the earfiest penad, so redempiion wauld eceur ar thy
end of kistory! ",

According to Christianity, Man { Adan and Eve) disobeved Gad's
cammand ond thereby comuniiied onginzl sin.  In face this docinine of
ongingl sia is considered 1o be 1he comnerstone of the Chrstian atatude
towards man end ks satvatien. [ Christian witude iowards man and his
salvation. In Christianity, 10 believe that tuan van save himxalf seems (o
conrradiet the whole of human history and experience. Man, according o
Christianity, cannot save himself; man is need of help of redemption from
the various forces such as Devil, Sin and death, which would enslave and
destroy hir. Thit is to say, unless man reveives supernatural help, those
forces of evil will engulf him'é.

Man’s salvanon is only to be found i faith in Chyin, that is, i accep
1ance of Jesus resurreetion form the dead as praaf that God has power over
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the forces of sin and desth. L or the Christian, the meaning of Life has been
revealed in jesus Christ. “*'We shall be likc him for we shall see him as he
is""". The Christian should Yive a lifc of obedience cut of gratitude ro God
and fl<o as proof of the fact of his faith. This life of ohedience is passible
with the help of the Holy Spirit, the true gulde for Chrisua Living, Man
aucording o Islam, is the vicegerent of God an the earth. Man's purpose in
life is to realize the will of God in this world, Aceording to the Qur'an, rma
nevepted to carry rhe Trust, which the hcavens gnd the eanh refused to
carry irx responsibility and they were afraid to carey it. This Trust is the
divine pill of Cholee.

Avconding to Istam, Adsm' disobedienes was forgiven, and therefare,
man dues not bear the Fall of Adam. [o spits of Adam's fall, if man
follows the guidance, ke is free from any feor from the present or the
future. In Islam, the rclationship between God end man |s without ay
mediarion. There tre no mediaters or priests between man and Qod. Cigdd
is very cluse (o man.

The responsihility of man is very elezr in Lsiam; thai is ro say, all evils
and sorrows are created by man’s bands. Then, man must berr persanal
respolitihilicy for kiv own deey tad no i ow the blume on the others. Cn
the ¢ihor hand. hesides men’s resporatbility, [slam emtphasized Grd's
Justice. This mirans that there is ne ndistice thsl van b done to anvine
cither o this world or in the day of jud-mens

Ag we mentioned rhel Bfam means sebision o God's will, therefore,
ruan's salvarion s o be Forand ineotnplete submisvien of God's will. Man
has 1o Inllow the laws of God which are also the Tawx of bis gwn pure
natare &3 made by God.

D. COSMOLOGY

In Zorpastrianism, The universe is the creation of Ahura Mazda, the
creator, Y'bul b has rol come from mtl-.ing."'. The stars, the sun, the
moon, the sea, ali things high and low are created by Ahura Macda wnd
they Mfunation in consonance with His awn laws, bul the growing act of ILs
creation is man?. The aim of (he oreation is the bliss and welfare of man; it
wias the desire of Ahera Mazda that Hiy mizhl, wisdom, and grodness
should be utilized In promoting the happinzss and enjoyment uf maakied
{n this workd .



Avcording to the buer Avesta, gt fiest the <&y was created wuh all the
celestul bodics. (hen wiiter, Lthe eanh, the wepciable Kingdoor aod the
armal kingAoaon, and Himally ImJ,l';'i The whole creaimn iy boogud by dhe
fuw of paochactuon and dusibmevion " Alura Miasda's inight hoes owo polos,
o ol which, the Spewrg Mutiv, prosgeers and vl ging wvery g,
wherens the otlwr, the Alica Mados o, is the desuesie foree' %

Also i Avesta, we can lind many cosmwlogical ideas, which we find in
the later religiony of the Near East, such us the Seven skies und eanh; ihe
order of crealion, the seven imniartals, angels or atinibuies, the waler 25
the origin of every existant, and the cull of fire®.

Also we find in Zoroastrianism, the destnciion betwe the ewe worlds,
before the creation of the material world. *'In the beginning Ohnmsed was
an high and dwell i rthe Endless light, he was charsctenzed by orumisvience
and wisdom... Ahriman was wn the depths aud dwelt in the Endloss
Derkness, he was slow i knowledie and has will was 1o do haem. Betwieen
rhe kingdom of light and darkness was the soid whivh «ome call Vay'™*'.

TThis bocfly would seem 1 be 8 Mardean view oF Ihe unive se belore
Ahrman's atrack on ithe kingdon of lizht aod the ereatson conseguent on
il This r The Zopogster’s yicw ghout cosmology, and i s clear tlasr el
flects Their mgtaphysic ol marils

Gengrally speaking, in semilie cosmolgy, we Find thak God alome wemed
the heavens and the eanth. and he gives breath 1o the people.  He controls
human hissory, forns the light, and weaed darmocss; akes peace, B
crealed evil. Heaven was His throne and the earth his footstonl, For He
transcended the whole creation. “He had sirctched out the sky as a cur.
tain, spreading it As A tent. .. and He made the clouds bis chariot and the
winds his messengers who {aid the Tounduuons of the earth®™®. From
Walel God ureuted everything: and the process of creation ocouypied six
days of creative sctivity and followed by the rest of the creator on rhe
esventh day. Many scholars meniioned thal the creation story in semilic
religions derived form Assyro-Babylouian and Zormastrignism cultures..
However, these Semitic religions speak of two worlds, this world and the
witld to come, here | will discuss their conceptions of this world and inthe
next paint I will deal with their conceprions of Hereafier and ‘st things'

The jewish cosmology starts with the first words of the (d Testament,
“[n the beginning God created the heaven and earth . wheat is impoertan
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here is that God said, *‘Let there be.. " this creative order doet mot in ifsclf
contain nor docs il strueele apains dark, or evit force; bul ereatior here is
dewribed as good™.  Here we can nmotice thal judaism  apaiist
Zoroasingnism, who claimed that the world 2ivide inlo nomuetly hastile
privetples, light and durkpess, good and evil; but judaism proclanned God
sy the créatar of both, God by his vwn wncondittenal ehoeice brovghl icin
W existetice. Also juduisiv ggaizet Zonnastrienism, mentioned thar there
wiy o pre-exisient maller thut God used 1o Fashion the world; 1n othe
wotds, God realed the worid out of tuoiling wr “"ex nebilu' ' In juduisni,
time wor wregled wirth the ooleelal world, god tiimelessoness remained ar at-
nikited ol the unereated God'?. Maturally, the ideay of creation oul of
nothing and greaion of yime, suppart and vandlrm jewish manatheisni.

by jardasm, the world is goood, sitice gooadness is jts ecator and irs lina
airtr. The story of ceation ¢xpresses the perfect harmuny between €ods
purpose snd His work i the world, God hamsell speke at the end of each
i s weegiion " And behusld, it was 1rmjdﬂ. This 1dea gives the inpagssing
that thie sworld 1¢ good, there s no Ggthing betwern good gnd =il but
naire of the winld by vniginal is good.  Also, The theological ideg of the
Sabzah derived from 1he story of greation.

I Facr, s gidisen. we ean netice that the aclic iy of Gl in nature 2ad
e cetisity i histary wre pans of asingle provess; theee Bere. miracke by the
sl pcsnsiivent regazded g% a aign or prool™ of the power of Gud, (o w Soun
veilgugd 1% irmpasibie'd Aceroding i judai-m, Leed made a apeeis! cove
rand whi the work of ereiwiivn thar “at the appaanied Ginie, tic Desd Sea
should dicide hePore fsrael: the vun 2nd tsvon shoodd siand w1l at the bid-
diing of pustiua; that fire should por gensume the three vouths, Honame,
Mishacl, aind Avariaky that the sea monsier should spie lforth john alive,
gnd Lo un””, '

There is no doubt that the Perslan influcnice gave jewish angelology und
demonology a different characier. Afier the exile, became the belief 1har
the demony were orgenized, they had a lezder; this leader was Stan or
["Shaitin! AL judwism also different erders of angels arose, 1he number
seven wax adopted fram the persiany and therefare, in judaism, we have
seven head arlgel'aﬁx
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[n general the angels earry out good or evil designs according to thewr
commands from the Lard of Hosts. What is imponant here is that, the
betief in angels served two functions in the development of monoiheism.
Eirst of ell, "'it was a stage in the concentration of the divine foroes,
beginning with polytheism, cortlinuing rhrough belief in mngels, and
culminaring in the one and anly God ol heaven and carth™'8, Also, in the
vision of God, certain elenseuts had o be removed in the spiritualization of
God, and il was found easicr to transform these info separale beings,
related 1o Deity Himself. ** Thues, the fiery appearance:of God (0 the eye or
the voice which was manifested to the gar were alien personified as angels
of Cod’""?,

In eddition 1o the angels, who carried out Gods will o the universe, in
judaism, there are other divine powers which mediate between God and the
world of man and have coming power such as *‘the glory'' of *‘the Nawng™;
“rhe divine Warid,"' which witl be the logos in Chpstianity; *"Wisdom,"”
~+Spirit of God*' or the Holy Spirit.. %

Christianity, like judaism, accepied that G creats the world, all things
visihle and invisible. Alse Christianily belicved that creation means the
free and uncenditioned act of God; in other words the greation net of God
is not conditioned by anything ¢iher to Himself, Like judaism, Christianity
emphasized on the docirine that the world was created by God, ex nihilo wr
"“gul of nothing.'" Thr world, aceording 1o Christianity could not exisi o
itself; its existence depends upon the eternal creative aet of Goad?'.

According Lo Christianily, Qod could not directly produce a world o
untike himself; henee, there must be an intermedizic sicp in Lhe process
from the absolute uniy and created umverse. Linder the inTluence of
philo™s doctrine of "ogos™, most of Christian thinkers believed thar this
intermediate step Is the *loges,” who appeared in Christ, whi iz the Word
or Son of God, He is the Truth and life of all things which are exist®, This
idea of the production of 1he world, of anoither being who is not God, is
attained through the idea of the prosuction of another being who is like
God®'. Thus, Christ is a divine being entd God’s agent in the original crea-
tion of the world, so that Jod might not be coneeived of as Indirecl contacl
with matter. Alsoin Chnstianity, we can find seme (hinkera who ancepled
the idea of meanation 10 explain the exisience of the world, According Lo
Flatinus, “1he world represents an ouigoing [rom the One. Some inncr
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reheltion or disturbance within ihe one cuused a 'fuli” or an emanativn
It that complele and otherwise perfect vne. Thiz fell or emangtion
comitntied to lewer end lowen levels unfil it enconntered the dork element of
matier and the visihle workld came oo hcmg"l". #1s0, Ernusticisng, wnder
Thy asd loenge af Zuivasnianivm, secepied thiv sepsration berween Muaiter
ad Spivr, and i vonsidered the wanld of maticr o gwl, 5 givator and
Fuler is e rhe g Gioel, ban tnleriar dad e et hr:iugy'.

11 Istans, Albuh sreated 1he votklmosiv Jaye e weorld and 2!l thaiisin
s intae exisieaee whon God wieied Ris aeative wood “Be™, Also in
lener, ANk created the world oot of nuthicg. The nature; sun, nicon,
siede, ek, rair, sleuds, end s Liws oceder Clod™s contrel,

Al i Dl Ehere ae othe 1y pes oF divieng powers, e “ward® Ganr)
Urewss wisrohy derives the sprrit o) or “ioly spiir®” trub el qnmwu,\}rm

Avcoiding to islws, Bairh in angeks is viee of the priveples of Islsni. In
U lann Godl s sugrounded by aveels, pore, sexless being, some of whom
Foar 1he ehivre while olier engaged in praising hi< holy or beautilul names.
Anged dlatserve & His messengers who ere sent of Oght with the beligvess
agaiiisl the Lionlthen® Angels, avcording Lo fdam, ¢can take zny form;
thice < snpied men frong all sides and are glways in their company. They
beop vooeed of eveny Action ol man i s woan ld and shey will produes it on
the dav ol godpment. OF these, 1the chud is Gabyiel, the agent ol revekation,
whes comunnin pey) The Divine wessige 10 The jaaapler

Midan beracen angels B8nd sen are nn fgeaud. Som of Hhein have
submuited o Allah and begane believers; bul maay of thens Rase 1ebetled
aira® Do, ke their ohief, Phlis, who ix alsa eed {shariod: who awd his

a r . bl
HCCYEL R R ||u‘-"y Tean Mg g iy go .'|~.|r:'|_n"ﬂ

BooRSCHATDLOGY

We cien ki that For fiesd Hiove b fuman daought, Phe eopcepinen of = lis
things™ or the end of the world vame it heing in Zorcasirianism. A
wordiig 10 Zoraasters eachings, o general resuriecion will take place ul
the end of the present world, This will hoppen whent Ahura Mazda will
iriumphantly eserthrow at) evil and set up right-eousiess on eucth!, Alsw,
we can mennon here to the lrurdan Ltheory of the world ages, According Lo
them, *'the world-ages is divided intoe four periods; each of these perinds ia
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a perivd of 3000 yecars, Towards the beginning of the final 3000, Zoroaster
was barn. Towards the beginning of the sceond mitlennium of this period,
evils increase, there are signs in heaven and earth and now Hoshélar is
horn, gnd he brings back the creatures 1o their proper siate. Towards the
begraning of the Fnol mitlkennium, Hdshérar- man is born. [n this time,
crealures becvme more ragressive and men do noi die.  Dul now evil again
invreasc ., and al the close of rhe period Soshyant, the persian Messizh
who makes the evil spint impotent and cuuses the resurrection and fusure
existence ds born. Now begins the new order of things... Ahtiman and his
hosts fre Jefeased by Ahura and his angels, and perish in the conflagra.
tion.. The ‘eirth 8 renewed and made immertal and exicnds (o
heaven.. "2,

In fact, we can say this passage reflects two things ; (irst of all, here the
idca of “the end of the world"' has an cthical meaning. '"The end of the
world is eonnected with siruggle between good and evil and how cvil in the
end will he conguered by the spinit of gondness. Also we can notice how
this conception has e great influence upon judaco-Christian escharology,
especially {m their doctrine of “the Messiah' end “the futme ife'’. Ac-
cording to jewish eschatology, the doctrine of ihe end of the world has sn
ethical and politica! conception.  Aceording to them, the end of the world
i related 1o the “Day of jahweh, " and on that day jahweh will punish aud
desirey the ensmics of Israzl, who now take the place of the hostile evil
power. Also Israel must also be judged and suffer on the Day of jahwel:, a
day of dark ness, sorrow, and Fear because she has noglecred the thiced ade
al Hiz re!i,gﬂmr”_

The jewish eschatulogy emphasized the behief in the coming of Lhe
Messiah, who afeo like Qod, will desiroy the cnemiles of Tsragl, and s
spiritua! foes®, Then alier the fimal judgment, the earthly kingdom will
come (o an end; and the warld will be annihilzied, and heaven wall give
place 10 a new heaven. Afer this rengwal, the wordd will becone
everlasting, incorruptible, and invisible®.

From Zoroastrianium end judaism, the docunme of the end of the world
passed aver to Chrisugnity. According to them, " Christ will return o the
clouds of heaven as the promlsed Son of Man whe will be the judge ufthe
Last Day"®. Alo they believed that, his mission on eanh had been to
prepare the way for his second coming and when he wlll come the rew

Y .



kengdim will starl. According to Christian escharology, ar 1he last judg-
pcnt carth and heaven flec away, or they will pass away aboig wirh (e s,
aind give place 10 2 oew heaven and earth, afier the judgment ik
Zorvasinianisn, et of the Christian 1nekers belived thar 1he destnn
tivw of shy yweorld wid] he by fire".

As a nealior of Eaer we o ibe saome doctpioe oo F she anei ik adiso o) e
wou bl i Dsbamic thowght. Tmibe Queta™ God sill desiros on gronbsiling the
workd botare the Day of judgment,  Also we find in Shosw thar the kg,
will appoan belare the Day of Judganent

As Tor the doctorine ol dhe Day ol Judgment, see nseniione? 1Has
Ao aaster tanght that men muost work oun for s clevarioe sd by o 1
trepdome to choose batween pood and vl fherefone, wmon w0 e
reard or punishment after death avvording ta his deeds in this caiLhy life"
I fact, Zorpuster emphasized the hope for o betier world, for (o R God
s sl aod He will et allow wickedness 10 Lriumph over puodnes’

However, at Lhe end oF this world, when good gained viciory over the
forees of evil, all men would be resurrecied 1o receive their rowand or
ponighmett. Besides this peneral judgement, we find also in Zoroashisem
the doctorine of mdividnal judpment. Briglly, tndividual judgisent dolless.
shortly atter death of the bady. Each soul, gond or bad, must fage pudy
me it al the Chivat Bridge which crosses the Ahura Murda's paradize’” A1
1his bridge the record of the record of the soul 1y read. “The Ralany of
mcrits and demerits is cast. M pood deeds predominate over evil, Lhe puun
ting of Lhe hand will be towards paradise; but il ovil overbulaice good. the
hand will paint te the abyss below tite bridge’"". a&s we mentioned rhal
this bridge extended over hell and led to paradise. For the soul ol e pight
eius it widcned, but for the wickal it narrewed (o the breath of 4 thread
and they fell into hell'?

As L, Mills mertioned, these ideas of the day uf judgenwnl, (he immor
tality and resurrection, reward and punishment wod the Chinval Bodge aid
paradise and hell, had lefi great influence on the judaeo-Cluistian
eschatology and Islam ™, Many scholars have poinied ol that the dogirine
of resurrection of the body, and the hope for rewards in & fulure life were
derived from persian inlNuence. Afler the exile, She'al, the shadvwy land
af the bead, was replaced by hesven and a hett™. Also we find afier exile,
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some jews began 10 speak of a resurrection form the bead at the last day
and vf & o judpment, a flinal reward of the goesd and condemnation af
the evil!?,

Acumding to Jewish oschataloxy ihere aie certaia signs *1he sings of the
e, the day of pudgmen, At last moment, with the sounding of *"lagt
tmmp,”t the Messiah wonld appear in (he cloads, with all the hesvenly
angles rovnd hing wnd he will be “the Righteous indge' % AL his ap-
pearianee 'the rightevus en carth would be cught np 1o hinesn the air, s
ke doad wonbl rise from their giavey™ . Belore 1he Messiah’s seat afl
men wouk] be judged. The had would he sent away into everlusling
B llte, aned goedd would enter a stsne ol Blessedieess with therr Lovad aml

Ki:e'®

As amearlel of fact, jeswish and Christie eschulologies are based npen
the doctrine of the coming of Messiali. Althongh ihic Gospels xpwak aboul
the Faiher as judge. who will reward the righteous men and puoish the
sippers, Aol Chrigd is consudered as the Judge, who will exercise this fone
tionn e ol neent™. Toses alse will relurn again as Son alf Main, when the
oo wall B pesonrecied, A1 dns e he is (0 judge the world ad establish
e Kingdeom wil Gased by bainging God's rule in curth™. Anefly, mod of
e doncterne of restorection, Lthe futtice life, beasen aod kell, and imnsr
iy v e dndected Froen jewish eschatodugy, whieh o turn infleeneed by
Lo oasiriatsin.

In the Qurionic conceprion of the day of jrdpmon, we fiad tha the
wonni g oTthe day of gwdgiaent, (¥ oo al dind i a prose of the exsienee of
Grnd aud his Jedice, on onge hand. and itan's responishitily on the other.
Ilceciore, the Tuture life, in Inbion, s ool @ pew life bul andy @ continustion
of this earlhly woe. Dunng this day, the books in whicie ¢ach man's deeds
have becn recorded will be read, aod eferal judgoem will be passed ac-

cordingly®’.

If we examine the [slsmic culiure, we find many idcas about the day of
jedgment were derived from the persian, jewish and Christian eschatology,
After death all persons are visited in the grave hy two angels, who examine
them 83 te their faith. Accordingly, with the answer there will be special
peace or punishment in the grave. In faci this idea is very ¢losed (o the in-
dividual judgment in Persian eschatology. Also i Islam vulture and myths
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there will be many wonderful signs that precede the 1ast day. The Mahdi
will establish a reign of righteousness, and "“addajjal,’’ or antichnis, will
appear and be slain by jesus, who will become a Muslim. 1o is clear that
most of these ideas came after the cultural contact between Muslims and
athor religinns,

4, CONCLUSION

The 100t obvicus quesiion Thal supgests {isell al the end of this servey -
: What have we gotten oul of it 7 Can we go with Arnold Toynher in
claiming that there are commnwon ground that exists berween the proa
religions of the Warld 7 Tins commuon ground according 1o Tovphee is
hurian nature, ranmely “*the Ornginal Sinin buman nutuie 2. O con e
accept e view thal all religions are ane 7.

L fael, these views van pol explain Lo s cither the narure of religiong no
the exislence of those similarities and contrasts in the retigion af the Near
Eust. As g mautler of fael there are some commuan funerions belween al|
rebigions Al religions gdisplay a unity of Tunetivn jin the service they pur
Form in the lives ol iadividuab aed sociches. Al religions aie irying 1o
Rive wnawers for one’s guest fur the Divioe and His rédae cion b b 1
religinns e trying (e teach man how o live betler, amd all eeligion are ny

mg o give man a fope Tor living et B

There aue no doull (hal thee ave gregt simibinnios berween lass
relighons of the Mear East. Buat this similanty can be expliined By ciovng o
was Lhe resull of histerical and coltmal comaces,  Similwily heiwesn
religions does not mean the forgeuing of differences. These relogions ik
diifering langrapes through which man has been sechirg fo cxproess bis
faith is the Divine and his hape in futare lite. Fach religion caprosses i
awri symbolic language and actions, this conuum guest for the Disise and
this hope for future life. Each religion possesses con only vharsctensi
synthols, belief, and practice of ils own, bug cich has b owo distinen e
religious insight, and each has its cwn intespretatiom of relpns vilaes
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STRLCTURE-CONTROL OF SOME GEOMORFHIC PROPERTIES
OF DRAINAGE NETWORK : AN ILLUSTRATION FROM THE
PLIEGO RIYVER BDASIN, MULA AREA, SOUTHEAST SPAIN

Summary. A parl of the Pliego River hasin, Mula arca, Southeast Spain
has been studied (0 an attempl to relate the sirucfure function Lo the
eeomorphic properties of drainzge setwork. Besed entirely om figld
megsured data, the relationships and comparsons between varizhles have
been reognised with the aid af two iypes of statistical analysis : Poisson
Dieiribulivn Fanehon and Analysis of Vanance. The strseiurercontmol of
some drainzge und slope charactenistics, 85 observed in the ficld and
revealed from the analysis, has been demonstraied snd diseussed.

1. Introduciion:

The infusnee of geologic strtivture on landlforms 15 widely acknowledg-
td. Nal only are the major phenomena on the carih surface predominantly
ol siractural wrigin, but mainy of the winor landforms anc controlled by
gealupic sirugiure (bedding, joints, folds and teulis) throngh the ection of
agenls of degradation processes on complex roch masses (Desjarding, 1952;
Meltoas, 1959, [ this corexd, il iy known that variows features af dranage
paticros, for example @ U'preferred oricntation’ of streum chuneel,
segmiin O Rarrowing or locad wideming of vabieys as weil as the whole
dramuge pat@m itself may smply strony structural control (Ver Seeeg,
1947 Parvis, 1950, Taior, 1980; Howard, 1957}, Hesides, in the provesses
ol drainaze development un an area undergoing disseution, the streams, in
general, became adjusied (o strugture through the dif ferential influence of
resistzndt and nonresistant rocks. In this connection the wrage of deyelap-
ment of a drainage network 15 an imporiant fzear governing the extent 1o
which underlying structures affect the drainage-palicrn propenies. As in
main drainzge loes, it i also known that minor wibiiary valleys show
strong control by struciure autributes, mainly joint trends (Hiabbs, 1905;
Brown, 1969; Aghossy, 1970). The present investigation is hased upon this
finding, and attempls to cstablish statistical relationships and comparisons
between quantitative geologic structure parameters and geomorphic pro-
penicy of drainage network based entirly on fleld mcasurements and
observations.
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.11 Ciceogy

The bulk of the area comprises clasuiv sedimemary rocks of Oligocene
ape (Fig. 2). These rovks ave predoaninanthy sandsiones il manls wlich
s inerelaoed inoa thinly bedded seguemee, The wonde al e dithorypes
vk stecnrl Teatures i Based wpe st ipoapieg which Goevese e 1

EETH [T

P geologie stragcture of the wrei eelleers g vinmupliocated sl ol e
v episodes daring the late Oligocene and ewrly Mivcone periesds Lo
Coende wanping iy respoasibly for the gepersl dip ol the sandeoen seeang, gl
watheed compression gaused oamcrous sl angiclings and osynohnes
fl e T duints constinde aoc et strncomal beanoe, aad ey
cor Ll ol ahle phenomeioo o the study e Twar ngin see al ey
e guinis, rather than thase “lapograpbic™ foin (OMe, TR aie i

Lo bineorhis sty e fiosr serig pension joinds fPLaee 3 Dol caeser ol
P aypes: dimjoints (T3 and sirike joinrs §5877, wlhiist the sweeond eoin
s w1 eomingale sel ol ahlgipe joing valled chear joings (Sh,

Pl studdy ares, dhe geameinie patenn amd genene asbe of Ty e
voc s D Elepeecne sandsivne of the valley side slopes sevnn o s on
tieby cleprerdent opon the nate of bediding Toostwds the oareniadigl
dEcibadiver of tae joanis onorenmns of their gene'n ypes Densnes and shein)
A snntiol v it e ared was docded inoo i sepinare ety cuch
ok g al Beds sl senhe srigaralion B ol ek Lo e b
doent datn was groongd en the basds ol Baildmg stoibe oricargion, el

Proeied e Rese diagraane (Fig. 43 from which il is evident e dip oensisg:
Jrinms are more conenon in the arca, as vovingzao ed Bo siike tensiv jojs,
S deines bave the higler density dnothe sica with maior adenrtion
tre ks of MNWCSSE NW 51 and N-S,

112 Geomarphnlog

The area under investigation has  dislinel  geems phioligical
vhuracieristics. A vellay systen oecupies the whole exteni o) the area,
comiprising 1wo trunk lines with numgrous tnbotary valleys sweupicd by
pellies which are actively exteoed headwards, The iributary valleys are deep,
narrowly confined and relatively youthful trenches. They are characierised
by steep, ¥-shaped slapes {mean angles of vallev-side slopes 46.47), and
have many “'waterfails’*, which may be described as “'patural sieps'’, cut-

- Al —



Takie 1. Suatigrephy of e ares

Formation Agre Litkology Structursl Feamtes
Qutcrmary Recent Colluvial ehipe and facks alluvial gravels,
coarse wand,
Yellowish L pper Dominant mar] (distinguished by rumerous  Dip 25°-30° NW, Joiols commaon, domina-
marl Miocene g¥psum veins), iguerbedded with sEadsiones  nely she-cur joinis.
thighly ‘micacecus, lincogriited and well-
cemenied),
Reddish L nper Dormmant marl (sifty in wexiure and highly Average thickness 10-30 m  zandstones
ari Oliwocene  weathered), inwerbedded with saadsiones mainlain higher dips up o 75°E: 3E.
{often distinguished by [imonitc nodules Locally folded. Joinls common dominamily
Plae 1 £ wension (dip aond stnke) joinis,
Sandsioite L awer Damuant sandstones {alten coane-grained Moderaie dips raogimg from 18%:30° SE,
SEQUEnLT Qlrocene  and woll-cemented by calcrenes matenals), Deminam bedding strike ENE-WSW (Fig.))

- — ——— -

subordinate mar)

Loeca! folds with sieep inclined Limbs
recopTused.
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A surtety ol degradational and aggradatinnal prowcescs Gov ol ae
tlemughoat the stedy ared. Tnteinnive rainfall szorms (alwmn Wr e o e g)
wniztull cainfally on dry marly sorfaces which kase boss inbilinams s sanseng
Fise: 1y vigoraus depudatioral processes, suell as roek colfipes: o b
lowapee: sheetwash; nlling and gilhvag. on the valloy-side siepes Souae
vitivr degradationzl processes, c.g. dehne side. debng Fall and rowvk Pl
(Piare 4), are aporating on rthe vallyysides duromshoni the year Tl v k
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lall prowess 18 vormnios pai Livilerly when there is an undencuiting af dipy
ing brds wheiever there ace ineomp=tent layers in the sogienve. Crse-
quyiily, trihutery channels are efien chacked with dobicis which s meved
by sheetwash, and by stumping trom the steep adjvcent shopes. On the
ather hand, extensive eolluvial deposits mantled ihany feavislopes, il
the effevt of the pypradation provess in rhe study area.

L. The Cuncepl

The peomorphie propertics af a ladfoim or & [orrain (¥pe var be ox.
presed in tering of ity genetic relaupnships as follows :
Gei(ls,e, b
where G = any geomarphic property,
1.3 = lithology and struciure,
¢ = climatic conditions,
b = bictal factor

The advantage of dus expresslon lies not only in its ready characterisa-
tion of e coptrolling factors of any geomorphuc property, but also (n jts
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Mexibility o allaw the siudy ©f cach of these faciors as an independent
variable which would define the state of the peomarphic sysicon. Th we
may isulale

{13 Lithology & «rriciure Yok R |
c.b constanl
(2 Climalunciion G o= T,
1-s.b CUmsLant
{3) Biolunchion G- Itb)
I-8e constant

All the three orrolling Nuictions, 15, ¢ and b are naalliple Gaerors and
produce seix of functions, Each individual landiveom has sevara) progper
fies, an assembluge of which defines the peumorphic comiplex. Thus,

Gewmerphic Complex = G o= f(1-5.0,b,)

Variations in this ensemmhbte give rise v the difforenr. fevels m ol
charavierisaiion af landienns,

3. Methnds and Techrigues

The methods and technigues which have heen crployed o achieve the
chjective of the presven! investigation were mainly those of plinniag the
sampling design and measurement provedures in the ficld. T he ficldwork
lasted far a period of fiftecn days during which all miecsuremen s were
laken.

For the purpose af this sudy triburary valleys were restrieted] 1o those al
least 20 m. long and X m. deep which form:ed part o an intwrconnectod nel
of drainage lines, A special randam wethud for oblaming representulive
data to refiect the propertivs of tributary valleys was desigued and osed.

This method was potu sampling where prids were draw i over an enlar ped
zerial photograph of Lhe area. at scale 1 - 8000, and e randon puinis
chosen were plotted on these grids. Fram each o1 these poinis & random
crizntation was drawn i o conlacl the inburary valley chaniel in & poini he-
ing used es a sample locality, whereas sarmple poinis which fell oa valley
heads as well a5 on the main drainage licns were rejecied and repluced by
others. The quantiiative determination of sample size was not ailempied
before the Meld work, [t was assemed, huowever, thal oot less than Nifty
sample pousts were probably suffwien: for such a limvited fieldwork dme.

Accordiogly, finy two raodomly selected tocations were plotted on the



tributary valleyy of the area (Fig. 5). and each lacality was given a reference
numhber.

The varables sefecicd were asswincd (0 be appropsiaie for the present
ivestigation.  Bany siruciure and geemorphic properties of draingge
neiwork can be readily quantifed, but the twe gougs of selected variilfes
and their atrributes considered {n rhis sindy are listed and operationally
detined in Table 2.
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4, Statisticol sralysis

Duta on the stroctiig attribules and genmorphiv properiies (measured)
hus heen provped inio elasses before being Fed 1o the Civern 10§ desk 1op
cempiner, by whioch much of the vomposiinn necessary for the analy«is of
the data wae viemied out, I addinen. the onentaienm of bedding sirike
(S)gh jount types (DT, 5T, Shy and soiley -t segments {VO,) has begn
vierrested 1o pnes bearing (Magociic caistion, for this pat of Span, 15
5w},

The primary stati=tos for dip ot Bedrocks l?h. valley-side <lapes (G) wral
Aspect (AL ) is summansed in Tsble 3

Table 3 : Spatisticub dais For mezsured geologleal
end geomurghalirgival priperiies

Vanabie  MeandX) gderd o Bedemmie o Saranez

[} 3100 15.00 1516 229 .47
AN 41.07 E.IK) HAK 65 1%
A\ b 15w 6.00 600 .72
A 47.33 6.t} f1S 3742
A 5026 7.20 .28 52.99
Ay 47.16 10.00 10.12 1w2.61
ALy 43.94 9.00 LR R2.44
Fg 5235 LR .05 37.82
ANW 45.04 9.00 9.12 K317
0 46.41 .63 7.70 59.29

Prior to the application of the two adopted stausnical fechniques
Puisson disiribution tuntion and angiysis of vanance, the usoal frequeney
distribulion was only carned out for the messured vanahles - dip of
bedrogks @] and valley-zide stopes (8). The frequency histograms (Fig. €}
show that the distribution of the bedding dip angles his e positive skewneds
as indicated by a preferential right handed symmeiry. They alvo show that
angles of the valley-side slopes ase quite well distributd and appreach

* Definition of variable symbols same s in Table 2.
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fg 4 FRMOVENCY DISTHAUNON HSHUCIAMS FARL
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icrmatyy. Therefore, the lngtransFanmsdion method (3egory, 1965 s
used o normalize the dwa of dip ol bediocks (Fre. ¥ se s 10 enahie
paranieitie rests Lo be carned v

3. Orlenistional relztivnships beiween gevloghc siruciure end geomorphi
varishien
Twa main meihods, based only on comparing (he epeptational di by
tion of twg vanables. have becn usually ised to examiae the relaionship
hetween the orismtadon of geoluglcal variables and ericatation of vuliey
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form properics. The frst method relies upun visudl compariscn and m-
spection of hemispherical frequency diagrams in order Lo prisl oul the
rmarked peaks and troughs in oentations of joinix and walleys. The se

cond method 5 10 test staristivally wherher the r¢latonship holween joi
and valley orientations is significant or not using the Chi-square fest, o la
determine the extent to which the joint and valley oricntation freguencies
are stavstically correlated using the Spearman Rank Correlation me! hingd’
and Product Moment Correlation Coef{icient methed (Hrown, 19693, The
procedure in applying eithcr method depends upon the overall joint patvern
end not upon the detailed 1ypes of joints.

In Lhe present investigation, an atiempt is made to assets the degree (0
which valley-floor segment and valley-side slope arientatians are related to
joiat orferuations. The quantitalive technique adopied is based on &
stalistical method which depends onm enalysing the overall [freavency
distributions of angular differences beiwesn the orientations of the
variahles, taking two et a time, a3 measured from various sample localitiey

-~ &b -



in the area studied. Just as important, however, 15 1he semierenlar
disiiburion fnot direction) af the varinbles Tor this parlicualr method,

5.1 Relaiionship between orentations of vullyy-flior segments and
strivcture varlables (Jolat fypes and bedding sirikel

For the purpese of demoesetraong this relationship the aneuln Gif
forynwes hetween the modul chiss aff tetal joincs, dipe tensin juios, sske
lension goinrs, shear jomis and beddine <oibe av well as ithe msia
viivsrabon of valley Juor waoe caloaalod S deangiban difles e
ween exeh bwo varsables gonnit €hcend BO° aed gouild be g: smadl oy sore
The Brogeney of 1he ityiciees of voh pain of vial-los were 22 cald!
Porwentn Dise (10-depreel angular ditfzronees clusces fecm 0 - Y5 [ s
Jdonrg, an essumplion was gade tha 0F e a noogicoitiorarl etz
aiil )t Bolwsen any one struciue witrihit aud :-’!II-.-}. Flever the gigife: olic
forness of oriendaion will Bawe a o dom diso fanfon

Flerefie JEis imporianl 1o st stasistmict v o Lcier the ohsersed paizemn
of i angutar differethiors in OFiciitl vl betweeny each pair of yanabict
oy wiss sipnifzcaetly fom Yo expruis] pacers of raslomness. Inooede

N aciiten ey (RIS tesl, Vhe paosendt divgcibaion Frowion, winch i wn Apprs-

nnzisn to binondal distab- ution when the yonber ef ol wissrions i bewe
ard vy peebuahility s low (Cole and kine, 7, Ras been adopied oo
e bie the minimum limh, gr perugsible Lo, wirhin which all -k <

vanvng should fall with @ 987 prebedulipy fovel Broom rhe lable of b
por-on diaribution (Lindley wid Miller, 1983 the value 11 was taken @
the erinbmum fregueney recaied for a sisaitican podh an 853% fevel, The
wad based on the miean of sample arces for each two variaBes, Inouraa-.

tae ot ol number of sample localites wiey 49 (551 — 39), und the nee
cenbwiy 49 © 9 = 5.5 The resolisng froquency «f astgular diltersno s i
oriciralion between sallop-fom seement end geoligie s toes variible s
givonin Table 4, and illusiraed in Figure &

- §1 -



Table 4 : Frequency distnbution of aseutar dilferyices in oneniatiun

between vabley. (loor sepment snd gealdoge strciure varighles®

Angulsy
difirrenyes Uy .a o K m X m.x LELI 3
elawies

Idwgore) T n &1 sh S
(U (] L " Ly
I 2o fi b 0 Y R
21 W 3 4 | H i
1 4 2 % 2 ¥ :
41 50 ki ¥ Yy y ?
31 &0 k' 5 L § 4y
61 -7 2 3 3 5 3
7i- 80 5 4 R 3 3
Bl - % 2 5 4 1 k

* Definitisiy of variable syanlsds swime a5 1 Tubly 2,

A pretininary siudy af the data in the above txble reacals the follow ing

Culuil s ]

L

The sinmlainy g arfenzatnn betvween the salles Than and ather
varahles i= significant only briween valley Moor and (atal joinis (T, ).
This can be explained s b peick classin the distribubon approachine
the permissible biml of *1-+aluey™ aud since this peak elaseis in e
class 0 1, it ty abe bes indication of sigmitisun sinnlarines in
orievralion as it repr ettt s the i aongubar gl enee between
these two vanables,

Anuilier peak energes berween valley 1loor and shear jrnis (Sh), bu:
ihis peak cannot be considered as an indicator of sinilarity in ariceia-
tion beiween these two varigbles sinee i lics T 0he vlass 27 - 30° which
refecis a high anguler difference i orienialion.

The valley Noor onentation and dip tension joints {DTY, as well as
sirike tension joints (ST} and bedding strike (8, ), dn not behave
symputhetigally with one gnother, and each pair of these varizbles
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show no similarity 1.2., the peaks swere abseul indivannyg that the pat-
tern of origniation of valley Mwor may chanee randonify wik the
change in arientatien of the other geologic stnwiure vanables,

It would appear Frei the aboyvy thal the joinis Rave exacisid & nelaively
clong combtral over the oricinntion ol the Tribuiary villeys ki the study angn,
In ather woids, as the joinis represent the weaker alignmenns in rocks,
they are planar stii@tute slang which waler wiay peocliaie oo the rock
mass thus facilivating the vreaiion of yalleys

- 3.2 Relwilunship belween urbematlons of valley-side shopes uad sragiuee
variahicy (Joint fypes Gnd bodding sirtke)

The oricutation of selley-side slopes tvy ) wsald in thiv woslysie wus
ditinod by adding 96° to the slope aspect readings, as correctesi w true
bearing, The sume method procedure, gy apidied ahiwe o the arvna
tional analsyis berween walley Mour and structure varmbles, has heen
adopted. The angular differences between the maximum ariceiion of
tipes in egch sample locality and e modal class of orieniuion of each
Joint iype god hedding strike were caleulared, As jo the previous 1ost, 16y
ni~an of sanmple areas for cach of the fwo variables I8 5.5 and the po
missible linm within which all observitions shuild &l with 95% pre-
Rabality level, as taken from the table of pulsen distribution, s (b2 value
of 11, The resulimg freguiesicy of |he angnlar defferences in the sron | atior
of walfuy-side slopes and srueture varighles in nine (10-degrec) classes is
giscty in Table §, and iNustrated in Figine 9.

The resilis in the above table show thit the engular difference beyween
the vricntaivne af valley sidostopes and geologiv structure varigbles fyaines
znd bedding strike) is only significant betwesn valley-side slopes and shear
joinis, This can he expluined as the peak class in the distribuiion ap-
proaches the minimum limit of *'Lf -values" and in as finch as this pesk
class is in the wlass 0-19° |1 is the best expression of signiflcant similarisies in
ericitation since this cless represents the minimum angular difference
h@twq:n these two variables. On the oiher hand, the orieatativn of vailey-
side slopes did not exhibit such & similarity wilh orientations of ather joints
and bedding strike .e. the absence of peaks in the frequency idlcates hat
the pattern of orlentation of valley-side dopes changes randomly with the
chaoge in orlentation of the other geologic structure variables. Another

|



Fapic 5 : Frequency distribution of angular differences in orientation
hetween valley-side tlopes and geologie sructure varlahles.

& ngualr

differences Vo & ¥uo& Vv ik ¥k Yok
clasux

{deorces) L 0T ST sh LT
0w 1) 8 9 L 7
120 7 8 ] H 4
2Mm 2 L 5 4 f
1 4 & 7 1 5 .2
a4l 2 4 k| 3 bl
£ - s 9 4 R 5 5
6l - 7 4 6 3 k! 7
T D 4 § ] 5 3
Hl S L} 2 4 1 5

cxpliation based on feld exsminaton might qecoun for rhe resuli of this
igst. Thie shear joints gare moore common In the study arew thae tension
Jainis (g Fig. 4), and most of valiey-<ide stopes are onenied slong thewe
shenr-jaint planes

6. Companisan of gevlopical and geamorphologks] vurizhles (True dip
if Brdding, valley-side shopes)

Fuoir the purpose of siingaring varions groups of sample mean valogs of
true dip of bedding and valley-side slopes, the analysis of Yanance (est, has
been sdopted. Manipulating dara of angle of dip and angle of slopes for
ihis test involyed the scgragation of slope engles, as related to diffefend
amouris of dip, accerding Lo their positian (n relation fo the direction of
true dip within 2 narrow zone pf 20° around the (rue dip. These slopes are
called '“Syn-dip slopes'', and slopes which gre inclined in a direcuion ap-
posite to the direction of the true dip in the same nammow rone are called
“anri-dip slopes™ (Fig. 10). In addition, slopes were splil up hy reference
to the crientation of bedding strike into two main groups. Slopes which
are conformahle with the direction of wue dip are called *““conformable
slopes” &nd thase against the true dip are called *'inverse slopes''.
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The mean angles of the four fypes ol slopes were subjected 1o the fone
wAy] anlye ol varnner o see b there was o sighifieant difforence b
weeen the mean angles of valley sidic slapes with particlar referesya (o fheip
refalive position wmd orceiaiwn e, afoog rrhe dircenon of true Sip
agaimsl the dreetion of true dip, and aloas 1he wrike of beddivg. The
DQlisettt programa 01, p. 203 doab rop computer was programised 1o oy
cid the 1est by pragramime No, 8T (003, The resulang stadstics for -
diradial dip olass s sucomarsed wi Talites & and 7 o ready compa ison,

Prspeution of the oumuk of (e aa:alysis of varignes o Tables § & 7 -
duares eaistance oF sipnilieant dilicrens o5 in the mean aaghes of 1he 10w
types ot slopes only in 11 - 2 and 41 - 800" and V21 W00 41 - s ¢
arid 81 - 607 dip of Bediting lasses or sppodip and anodip®’, ped S eon-
TarmanBle' ool "o ese slnpaes ™ pespectively at S sienificatnoe lpvel. The
imrediaty eonchision iy that the samples do pot come From ehe sane
populstion, Lenee thal there 1s a signll‘i.ua:u difference jn lnegn anyles ol
valley-ade slopes. Om the atlier hand, the F-value calvualicd for the
anslvste of variange of the same ypes OF slopes v msasl dip of bedding
wlasaey i less than the tubulnted-vidus ut 5% Tevel of vamance ratio, which
ts definuely not significant. Tt is condiuded, then. that there is no sipafi-
cant differcoce in mean angles of syn-dip and anti-dip slopes. and vou-
formable and invens slopes which caniot Beatmbuted 1o change ji dip o
bedding. However, this in contmast (o 1he known measurementy of thz
refations herween the dip of underdying bedding and sngle of slopes i.2.,
slopes dipping in the revene direction of bedding are different from Uhose
parslleling the bedding (Leopold and 20, al., 1964).

JL seems that some ouher favior (s} ather than dip of bedding has a cone
trolling influence on slope-angle vaniations in the area under study
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T, Conclustony

Tl main featnre of the present invesigad ion I’ Lhe application all oo
nirmbetival techoigues of eralysis o dota of sebeered peologic and
conterphic vadiables ohrained by fiehd segsarementy. The Plicge Bive
Foediinels eHeed the opparneity te evernme the relatiapsifgs Betwo o
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Plate { : Limoniric nodules in the Upper Oligocene foimations, Notlue
the recurrence of small oroidnal shaped depressiony in the
sandstone bed.
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Prate 2 - A s s w ot foee N (he detonasuian Jong the
Vo gedieg glate o the wek sandstosy Feds
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Plate 3 : Types of joims ig the pliego area :
Dip tension joimts {DT). Strke iension joints (ST), and Shear
jaints {Sh).
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Piate 4 : Differential mass movements {rock fall, debris slides) along
bedding planes of the Oligocens sandstone und marl,
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Agriculture and Water Resources
In Saudi Arahija

Introduction ;

Supplying food for a prospeciive world production will require in the
near future a giant jnurease in cereals production. Produclion improve-
ment ¢an be achieved by increasing the torai aren of arabic land utilized.

Irrigation is one means of improding (he Lokl volune or relisbility of
acricultural production by managing warer for crops. Water continues (e
he a vilal panl of food. The requireincat ot waler of plants cultivated for
human nutritiaon gre consideble, Nol oeven the most  proderessive
aprotechnical achievements can alter the fact thie 400500 Nitres of woier or
more are peeessary for the production of oce kilezram of oregzie dey oo
ler.

Would food may be subficient in total, but ehis doees et solve the poo-
blom, for it cannot ke distributed 6 the required manser doe 1o potiticid,
ceonamie and soctal probloms.

Iood production must ke sile goeseded i the mecd of conaaapien, aid
this arises demands on willer tesoureyy, o pwetally inoanid regions asin
Sandi Arabia, singe waler i Iador Bwar di g the spocnatingaal
development.

The aim of this paner is ro show how Sond Acila noes w nace the poe
Lo of Toad sug:ply by Laving soentiong o agriculoune,

Tle 1:aint ohjedives of agricultoral develepononn are @ L) 1o ratse por
capild it alnd Lupigse Lhe welfare of sural poogle, 23 1o 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 ol resources only Bs & miain selor.

These abjectives will be ruising praduciivity in gericulture and bringing
more {and into production whers water resuwrce penmit in secondance with
a balanced progremme of regional develaprment.
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The last fgures of area cultivaled, production, imparts and expyrts are
very important o the sandy, since the agnicttural development is going
fasi in the last years, bul to abzain these Agures is very difficuli and mostly
1l EXISL.

1 — Geograpkical Features of Saudl Arahlu

vsandi rarabia pecupies four fifthy of the Arabian Peninsola. It is one of
tie Lag gest and most gnd couniries of the Middle East. Lo covers an arga pf
22400 k. 1t exigads 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 Peaple's Demovratic Repuhlic
of Yoen and Chuan.

I's tepography has been eredied hy regional tliing asd wphitt of the
wesiet 11 narging of the Arabian Peninsula (Fig. 1)

Aoe che Red Sea Les aoparrow gl wlhose widih vanes fron ons plice
it areiher The ceastal pluins which are charaeiorized By eX¥tensive mar
shiand and dava tidlds are valled «Tekansar. East of these coastal plains
runs a vitnge of Righ meusnraing broken by greal valleys of which thy most
fnpeos et are Wadt Al-himd, Wadi Yaobo and Wadi Faima,

In Asir, Wadi Atud and Eisha are the most imporant Wadies, The
dretine of this mgs of moundaiog 5 oca by sofical toswwands the e
¢ osegectily the flood volters wish peosi ol the sile oo the coase plaine aml
wyv @ rewrle, the tand of these plaine begoes more ferel,

The highest mountains are in Asir where peaks rice to over 9000 fect.
Easr of this ranpe of moeoiains lies the Nojd pla.cau with 8n averege
heiaht oF 30000 Loy G000 Feet. The clevaton diops o 2000 Feet of the Al-dhna
whieh Feees he Arahian Cf The najd phueau exicnds sourh-vard to
Wodi Aleewoaser, rhen reoes paralled (o the Roly Al gkl (e em;iny
guaarfer).

T the naeth, the plans of Naid extends for nowdds 900 walbes past bl
until they join the Tragi 2nd Jordanian burders.



There are number of mountains arcas in Najd which rug from south-
west to north-west into the Moled, The Nofud are sandy hills, eharacieris-
esf by the fact that it remains dry without vegeration antil rain falls, the
area is then transformed inw fertile pastures suitable for grazing.

A greail number of marshes are scatiered thraugh out the Najd. These
are vonsidered remnants of dnland seas whish existed in anciznt gevlogicai
mesx,

On the eastern side of Al-dahna, the land gradueally deelines towards sea
lewe: along the Arablan Gulf where the oil fiekty are situated. The region is
termed «Al-Hasas. This is an anca underlain by cxtensive water-lables,
samnz of which appear to be recharged from infrequent local rainfall. Most,
hoewewer, are not.
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Fig, | :Ceological map of Saudi Arabia,
Source, Percr Beaumonl,

Water development in Sandr Arahia,
The Geographical donrital,
Vol. 143, pant 1. March 1977, p, 46,
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The coast wself is exiremely irreguler as sandy ptains, marshes and saf
Mats merge almost imperceptitly with the sea, As a result, the land surfage
is unstable with water rising in places 2fmost 1o Lhe surface, while the sea s
shallow aad lull af shoals and reefs for an extended disiance bffshore.

The south and east o1 Saudl Arabaa yre accipu d By vag of L larges
sany deseris in the world (the empty gquaricr). eonering over S00,000 kmj.
and measwring aver 1200 kem by 500 km. The ares to which-perhaps not
elways acvurately, Ui nacme Rub Al-kbali {the empty quarnier) is given, is
far from uniform, hut consisis uf an deregular 1ilicd basin thar lies at an
atitude of about 1000 m in the west te very little above sea-level in the east
and south-east’".

2 = Climate

Except in Asiz, the countty Bas 2 desent climate, Over the gountry as a
whale, mean precipitation is thought (0 be about 50 mm per annum. In
some paris of the empty quarier rainless conditions may prevail for a
number of years, while in contrast parls af the highlsnd ereas of the
south-west may receive more than 8 mm in a single season ms & result of
the influcnce of the moansoon jhle 1)

Precipuarion in the nanhemn parl af the country is generally the result of
cyclonic Lifling essociated with the eastward passage of depressions from
trhe Medifcecranean region, the incidence of [hese weather systems is nor-
mally confined to the winter monihs and i i5 ¢ this time thar maximum
precipitation tetals ece recarded. The pormion af Saudi Arabia south of 2
line from approximately Madina to Riyadh comes under the influence of
the summer south-west monsaon®  The northwards penerration of this
systemn ts highly variable year to year, making it difficult to awess the ef-
fects on precipitation with any eccuracy, but in general, summer (mon-
soon) precipalion Ingreascs as a proparten af che total in a southerly
direction. For example, gt Taif sbout 40 percent of annual precipitation
occures in Lhe six month period A pril to September compared with only 30
percent ai Madina,

1) W.B. Flsher, The Middle East, London, 1976. p. 477.
(1} Poier Beamont, Water and development in Saudi Arsbla,
The Ceographical journs), London, Vol. 143, part 1, 1977,



Table 1
Amonnls of Ralafall in Differemi Plecen
In Ssudi Arahia
(1949 — 1978 m mm )

Year Rijadh Jrddah Dhahran Medime  Tail  Qasm  Khamis
Mushait

1969 1725 1292 1731 R2.9 289 1144 3429
170 F4 8 a7 % 4.4 4.3 08,7 11346 pd [
147 13L7  106,3 472 10*.8 2503 98 K 173.9
1972 2297 S0 T .5 2134 215.0 97,1

T3 &3 e 13y 07 T N7 1837
19=d 74.1 24.8 1362 179 T4.R 116.% 61,3
1578 (770 250 n 02 1249 384 I35
s I8 3014 2359 43.5 1287 IM™™ & 2154
T RIE §7.0 RRT 170 IPR2 4946 1SR4
1975 6.2 Ko 14,6 27K e.n 1287 LY

> erees Gon sl Meteocaluogieal B gantnotil, Samd Aegll

D orooc Ml nipier oath i vatimes ai @ alewnyy Ligh, risine to het
ween A0 O o $0° C inorhe wenizal and eastein g of the o0 .0 Axg
v ol the ntense samner Bt esaronitivn] fenes for Sawds A alija are
Wi b eb oy g valies of XN nuce e wmaen Feas e serer s Piawes.

A s o the wenr, oter canditions are Fonied el in the highilamd
vogiuns ra.mang puralhd 1o the Red Sea Cowthne. In contias, e
paratures in winter moderare considerably almost cvery where and in the
it deaen s plthe orth wd in the highlandy, freezing conditions can

HIE rilm wiet, el

3 - il

Mugtn of the soil is ferule when irrigaed. tripropeer irpigaiion, lewesor,
cwacerbaied rhe problem of salicaiion, which preseils a grave threat 10
bernd tngy pactieslardy b vislorn Arabig, [trewohs prmarly Frong feag ring
of 1he soil aid fron the deposit of salrs. fine and porassius oo the wirfave
by il peovaelative effect produced by extremie surace heat Salive svils,
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imown 8y desert marls, pormit limered agriculivrs| prodeudon with walt
resistant crops, tuch s date pulms, when the surface I8 not crusted in sur.
face salipans. Thess mardd are mos prominent in Hegnz and in eastern
Arabia. Inex.reme cases po vegeiziion ean grow on the crusty saltpane or
limexLome pan«f i),

Sand-wavered areus are ~uitdble fer ggngaliure IF solficicaey watved
Omne of the moit scrious linuring favtars iniheir use is the suseeptrhility of
dunes to shifting aecording 1o the wind. This mokiliy, ofien rpuching 40
fert  year, has mode the dunes a gras 2 theeut Lo aasiy, particulichy Lo those
in Al-hasa. The pgovermment hai nodertaleon pountermcasures, sieh as
planting oyer, 6,000,000 1aimans and cusaly purs [recs against the dungy,
erccting sand fonces and sorazoxd e windwurd side of the diaes with
m'iphah? 10 stahilize them,

A heavy sand-gravel soil i3 found mainly 1o Najd and also in Al-Dhasa,
no¢ suitable fer culuvation. It prodisces a luxuriant, but ephemerad vezola-
o) folfawing desert raimy which 1s excellzat for graring.

Loam solls, which havé good agricultural poezniial when proporly b-
rigarcd gre found predominuitly in the Naid highlands. Thewe s0ils are
clayey and basically not cultivable, but when mixed wich sand, they are
highly productive.

The beet soils are the alluvic) soile of the wadi banks. Rich and ferile
sandy-loam soils, they are intensively cultivated, mailly for cereals,

4 — Water Resources
A — Sorlace waler
Water in Saudi Arabia is & Hmiting constraint for agriculturul develop-
ment. The countty has no parmanent nvers of hodies of water. The wadis
coptain water oaly after rains and then for only a short period, but waler
which seps through the porous surface is trapped ahove imperyious rock
layers undorgrousnd.

(1) Worran C. Walpale,
Arca Handbook for Saudi Arabig,

New York, 1971, p. 18
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As & country of desert climale, the disvtinctive frait of the land is of
coarge insufficient proccipitation. The average anount of rainfall is never
great. though heavy showers may oecur occasionally. hight rainfalls only
wel the sail surface and usua!ly evaporaie withoit having any appreciable
effect, The concept of effective rainfall has heen proposed, this js the
mininum ameunt of rainfall, occuring on a single ogcasion that cnsures at
feask some water storage under fuvourable soil conditions. To be
ree cmntbly <afe lrom evaporation, the raig nust penctrait 10 4 deprh uf st
least 5012 '), The amount needed for this has been estimzzd at 18 1o
27 s dor & single punfRIL 0 T2 amraad effectivge rioTal Coongenly
dize iy 10 about aae-ihird of the towal cainfgll, ]

Cipe cbi=ecihaition of the el ard eofouidde e vraliorwse of o bion
Vil supescy of soil maivure ot poriods of smaxiioum eiup reguirerment,
alvo by e g Poering om yield bewcls. A pericd of drosgh! o 1he time of cor-
iz ef carenls vl have 1rore advorae efFect oo victds than i far oo arlier
o deter i Lhe growing periad.

b oswc s s slior soaing imdy roduee gommiceejos, gt %oy wain-
et Famne i mo kil bedgrae and drpue g 2 onjos,

T Sacdn Arahen, dWe raiey soisieg 15 Porgeoson Pecember wel Miceh,
Fopvieeb as ezl dond maosd of B oy s e B B g 110Gl - - 1o
of precemialion Jdevides the oy ila 1Yo conss

A Th: S Rovesy vegion which includes &ein ol <oy Vihaoe, Baise
Gl i il ore aed Tl 38 rret el e L P Riie as weld as winrer
rnidh. Al fan 2l pregipiiagne i om0 ™ Gooor B e oy i, i
o Nrwese s B alisteibetion which b 1l v v stalile meenls for

prazng Land = Apaeuhizral deschog mient Joi - ods O Surface warer

gl

L Arian,
Cropi [Yoducizen a Al Revions
Fonthon 1972, p. 26,
£2) Minisiry of Aeneoliure and Warer,
A Guide 1o Agriciitural Investurcal in Saudi Arabia,
5A. M7, p. M



B. The other parts of the couniry where precipitallon is low. Agricultural
development is pousible where underground waler resources are
available and their utilization s lzasible.

Sinee agnictlioral development wus taken in consideration, the use of
waler irproved. With the capinad readily available from eil, Saudi Arabia
ho:s ftatiated a noeber af Further des clopments, 51 dawns have already heill
ouer the last ron years!!!

The ¢ durss seree <eseri) parpuses, maisdy providig drkiog waicr, ir-
neaiin aesechiue) baed, and useressing infifrrslion s0 az o rechargy
ol sl waler aguiters and for fluad control,

The i speviscebic o daee hid boan the completion of the large dam
near Jizam i Asic in 1990 451 million m") 10 prowide irnguiion waler for
St 4000 1o 6000 hectar ). The Nagran dum is the largest with a capach
iy of 25 onllion . Other important dams are Hear, Darivah. Abha,
Roadat Sudiir, Labun, Thadek and Hamfeh (rable 2).

B - Cround Wuter

The water tahl accumulates in porous zones, stusged &L a4 moderaic
o th below the sofl usuFave is known as grouwnd water. The upper Surlage
of rhe saturated zone is called the water-iahle. Warer thid is held nbove 1he
wiler-table by capiblary foree is called the capitlary tringe (Fig. 2). The
thickiness af the capilliry fringe, and che wnount of water beld depend on
soad texdure, The boweer limit of ths sasumsied 2one is U Yeved ae wlach the
underlyving rock 1s practically impermieable Lo water

B et Ll LR e e T T e -

(1) Saudi Arubia Monciary Agency. Anuual repun 1981, p. 56,
(2) Peter Benumont,
The Middle East, Bristal, 1977, p. 320,
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fubie 2

Mpyin dams lo Sapdi Arsbia
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Fig 2. Greend woer sanes gl beils

Sounee, L.

Arnuwen,

Crop preduction in Arid Regivns,
London 1¥72 p. 147
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During wet ponoda, or following continuous irrigaiions, the water-tahle
rices, where s during dry peroids, heavy withdrawgls will cause the water-
table ta fall. [F theve is pe impervious layer belween the ground-wal cr and
the soil surface, the former is known as “‘phreaic’’ or “free”’ ground-
water'

The growund-weer reservair or ayuifer consists of sainrated porous rock
maczerials chal e sufisiently permeable for the warer to move throngh
ihgnn by praviey gnd vield water freely 10 wells {Fig. 3).

Gt waler Giab i relat iy ely near € surfiuce on be used by planis. As
a large cuncentraiiom of roers develops in the capitlary fnge above che
warer-[ahiz, cven o temporary mise dm the watee-fable may eause con-
sidursble dumnage by usphyniating the roois,

The gismzdewaier reservairs are the souwce of water o wells and springs
und the flaw of streams during rainless periods. Gropund-waler is the main
seurce ol water supply in dry Pegions, Growad-water resonoirs Ure m
dypamiv bak:inee with predipitation, evaporation and dramage to the sea.

Takle 3
Main Ayulfers In Saodi Aralia

Ayulier Nurveml .Au'ri_u;_llliuhn_ﬂ; e

nrra 1 Mieters )
Sag I WK GIK) 13K x 240 ki
Wand 2 v50 kY x 230 kin
Tahuk | 150 = 170 YU x 150 km
Minjar b 00 BN} x &0 km
Al-Sayyad § 6400 60 Ky
Al-Musi 4 S0 14850 x Y00 kin®
Lim-Srrdbisina 4 240 Ik ot
Dumam 4 A5 n.a
Neojune + 300 n.a

Souree | Mmostey of Agricaliure and Water,
A puide to agriculiural investment in 8.A., 1975,

% Extends into kuwail, lraqy, and Hahrain.

¢L. Arnon, corp praduction in Arid Regions

Londen 1972, zval. | p. 146,
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Flg. 3 : Major aguifer Systems in Saudi Arabia.
Saurce, Perer Begumon,
Water development in Sasdi Arabia.
The Geographical Journal,
Vol 143, pat L, March 1977, p. 48



I eesiresd o oorace sspphss, the deovelopment of ground-water
reco ooy in refaninety fast wod picxpenaive, und is therefore a major factor
inthe sonotiic Joscleps b oF prid reglons a in Saudi Arahia,

[y ~aodi Aot grone dwarr o5 the main source of water for
agiwultuie and weban wses. Many ayiifers hase Boen eared, the most
importint are listed in lable §in the arcas surveyed (Fig, 4.

Fig. 4 : Dchonitalion of Yarions Aveas of Szedi Arabia



The saq aguifer in the north supplies water to Qasaim and Tabuk areas,
and about 315 milkon m? could be punped annually without affecting the
water level. Tn Qas<im. some walfs have # discharpe capavity of 1500
gallons: minure. Water yuality is exeelien' and soluble salis range beiween
430 and 8O pans per milllon {ppm).

The Tahuk aquifer 1s also important for agriculture in the Qassim and
Tabuk areas. It is estimored that 70 willion m' can be esed aanuoly
withuut desnmental effects. Warer quality is gaod and soluble to not
tsnally exceed 8OO ppin.

Agriculivre in Wady Duwaser grca depends on the Wajid aquifer for
ground warer Waier discharge reaches 800 gdilons-minute in snme cases,
and waler quality is good {400 to EOQ ppm).

The Minjur aquifer in the cenitrinl region is recharged with ahour 0
million m? per year. Tt is used for agriculiure in the khard region and for
ihe capital Riyadh. Waler quality is medium and reaches 1200 ppm.

The Um-Brrdhuma agquifer is an impodamt source af water for the
eastern regian, Tt is usidized for agncutare in Waili Al-miyah and the
Naradh projeut. Wells dug in this aquifer can discharge up to 3000
gallons ‘minuie.

The Al Hava regen utifizes water (rom Newjene aguifer for agricult ieal
purpases and water yuality 1 medium.

In Qatif, Dammam and Al)-Khabar, ggriculture depends on the Damam
ayutfer. 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 courntry over the years. In
certain wreas, the pressure on weler use has been veryu high, and the ex-
tractin has depleted ground water supplies. Conseyuently, the driliing of
new wells must be approved by the Minlstry of Agriculture a0 Water. In
other arcas, water reserves are huges, and the potemial for agricultural
development [y considerable. The important wells dug in the aquifer nreas
are given in tabic 4,

-8} -



3, Agriculture in Sandl Arabla

A. Evolullon of Agriculture
scarcity of available water resources, vasl oreas of lhre
by nomads who 1ravel lang distaneea 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
Pactorallsm, therefore has been rraditionally the most

agricuftural incame.

Table 4
Main wells dug In varigus regions of Saudi AmMla

Lot LD A s W
Fahid N 1,560 ], 00 G5
Qussarm - Nay K50 500 T
Arir Aha-Rawath 1,4i%) 400 650
Tabhuk  Tabuk 50 250 651
Kamda Wajid g LG8 2L
Sular YWajid 1,318 12060 400
Salboukh Minjur }, e 1,000 1,210
Bweib Mimiur 1,49%3 055 1,536
Misah Al Bayyad 220 G50 IH)
Hzfuf  Neojene 100 2.000 1,200
SharourehWajid 1.15d) 500 W H

Sorce  Ministry of Agricutrure and Waer ol Saudi Arzbis,

Agricultnr:] devilopment was Laken g <i2ee twriher it 1937 when Tha
Saud’s finande minister Sheikh Abdullsh Sulimarn insalled a number of
purhips, an Iragi farmer and a palestinizn vegetable grower in fhe oasis of
Al-kharj, east of Rivadh, Fromn small beginmings, rhe project blassmecd
intor it large-scale experimental farm with the assistance ol Asamco and
sueesaive Asnericsn agriculiural missoast?. About 12 ko are being
cultivated gt Alkharj and an additonal 3 ki al ngighobunign khafs
Daghra, larpely with the help of emachines 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 Late 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 drifticg sand and salinity. Date palms, the
main vrop, were low yielding, partly because of their age and partly
becanse of a high waier tuble, Water though abundaul, was ineffiviently
used,

Attempis to improve Lhe situatian bogan in 194%. Crop Jis etsitication
was ntroduved, improved strains were employed and rhe wse of water im-
prevad. Fumps allcwed the exrenting of irrigation, whkile the constructinn
of the Al-dammam o Kiyadh railway, and the subsequein coripletion ot
modern roads, has saohved the miorkeiing preblien by allowing expuort to the
capital, v pae hand, aod o the thriving odl seirlemencs oo the other.

Tie gerenunent has, vipecially singe 1982 pwieusad i cilemdon aznd
dllacaeos 1o agncultore i an eHeel of inceciese agticoloual prodaction,
i has dome this throeeh Lind reelasation. the mvreduction of knivowledyee
s oteehoigue ofF modero famoung practices, 1a ifcred~e sunthers of
tarirvr, Fe distribuiion of impoared seeds s lew cest, and e westablisie
ot of progluction sod dirihuriuen cooperatites amd gn gerjeatiural
eroit bank, The resilt vus aninercase of azricu'iure in the pationa! -
v fronn (% 1 197t i TS i your 19RO

Thu suceess of Lind rec®smnation and woaier devclopment prajects would
permib not waly an inerea-¢ in the pradoction of Farm crops For human
cons.Lption, but also the prasibiliy of devoting a larger pertion of the ir-
rirated lands to the prednetion of Todder crops for livestoek. These Fadder
crops could then he wiilived 1o wipploment the inadegnace supplies of
nelutilh vegetation ypan which imost af the livestock in the country depend.

The ideatification of hydroagriculinral resources in the country staried
as o as 1954, The country was sectivtied irdo eight argas (Fig. 4) plus
Jedah Meeca- Faif region. Primary suneys for the firse six covering an
arca of about 1.3 miliion kn? were completed i 19700 the survey of the
Arahian shivid about 204 km® of arca eight, is in progress while that of the
seven h (Hub Alkhali) emply quarter has nol boen conducred because of
its neptigible population.
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The six studied areas are the following!!?
Ares I (1he great Nafud hasio) :
A large area suitable for a wide varigly ol crops, The wam ragons of

this basin are Qassim, Wadi Sirhan, Al-Jowf, Sekakah, Takuk, Al-ula,
Al-kuhayfiyah, and Wadi Al-khuwayer.

Qassim is one of meost fmportasit nerjel [Tural regions of the conniry, und
il i3 expeeted (a contnihure ghout 30T of the toral agneultural production
of Saudiz Aratia in the near future, Ir's elimaie a-d water resourees moke
it guitable for producing & varisty of yrops all yeur Found,  The inain crops
are whezt, barley, atfafa, vegertubles and fruits, partivularly dates, propes
and citrus.

Arca 2 and J (Suuth — West region)

This revion, plus the Jeddah - Meeza - Taif, extends from Tihama in
the west to the borders of Rub-ul-khuli (the empty quarter) in the east
coverin g Asir, Hijaz platean and Najd plain. It is oue of the two re_ “onsin
Seudi Arphiz where rainfall §3 rather moderate and where rainfed
seriedltore s cominon, particu!arly in the Asir maunrgins. Aboul 10¥ 04
hectuivs are ewltivited, and an addinicogl 909,000 hemares gre arsble
lands, The major region is Wadi Diwaser which has o good eericuliurm)
pofential, The governmemn has already contracted a turn-key progect of

30 hicolanaa for complete development and in the meantime is £5penmes
g ith crops mast suived far the region,

Area 4 (Ensterm Reglnnd :

Large areas in this region are wrable, und 20,80 hoctares are urnder
cuflivation, The main ggricultural arens are Al-Hova and Quuf ous,
Haradh, Wadi Al-Miyah, and Yabrin arc alse ivporinst esricudooril
[C)10TE.

In order 1o devilop Al-Hasa and Qatif, sand dunes and soil salinity have
required special salutions. For examplz, the AFHi.a imgation and
drainage project was completed in 1971, It is the Jurgest voe-block ir-

(1) Hizistry of Agriculiure and Water,
Agncultural invesiment in Saudi Arabia, Riyadh, 1979,



rigated ares in the vouniry, The presently irrigated area is about 12,000
hectares and could be increased (o 20.000 hectares afier [and reclamation.

Huradh and Wadi Al-Miyah have good agrivultural potential because of
the availabtlity of water in mm-Erradhma aquifer. About 150,000 km*
in the U'man-Etradhma area are presentiy-under detailed study io identify
water potenuialities for the develapment of spitable agricuftyral areas. The
Majvr crops in this region are dales, alfalfa, and vegetables. Abo 3,2
wrillion date-pahn trees are planied m Alhasa and Qatf pasis

Arca § {ttiyudh Region) :

This region covers an area of about 108,000 km? surraninding Riyadh,
The utain agneetaral 1egion s the Alkharg plain wirth ghout TR hec-
tures of arable lattd which has suitable water resourees. Al-kharf souifer is
esdiimared to continn ghowr WLO00 inillion Y ad the sureonnding
limzstore-comiains additlonzl waler reserves.

The Atlar plain s the second area in inpuartance wath g pesul puiential
For agmeulierad desglopiment Six other regions with abong §7.000 heviares
ol aable Bud alyo haye 3 pood aericiloumal polenon|

Arca 6§ The Hed Sea € ouvi)

Ty vopion extends un the Red Sea wogst fron the Jordan burdees in die
rorth of Yamen in the souili aid is dewided in7a two sub-regions of dif
ferent clintes part cosers wrearea of 140,000 ke with an casrimated 3,225
hevtares of ashle kand. & pricnleral development in Binered bevause of low
water reserves aid hght precipiiation. The southern part couers an aovg of
SL060 kng forms g part of the Asic provinee, and s o gnear poseinial o
avrtenleare, capecially in the sonth and noreh. Tikasa surface water eor
stitites the majur source uf irrigution water and armownis 1o wore than
IO nullion m*. Serghim and mitlets are the wain corps in Jizan regint

Agricuftugzl Inboar iy o wiain consraint on agricultura) developinent i
Saafi Arshia. According to the 1974 populition census, 40 percent of the
tolal pzinpower was emphioaed m agncultore and Nolones {1abe §)
e e thi iz v anehiadioc Dieduios wilus lis g vl ydon s estock prodi
fony aerd Finslwiies, the wanther o agiogulivrel workers may e
orerestinated. Hil il was a problen; 1o ind censos including manppower
employed in agriculture anly, éven in (i Jast ones.



The shortage in skilled labour has been partially alleviated by the hiriug
of Tuneigners espevially form Egypt, Many private agricultural emterpriseg
are oneged By nuis-Saudi nationals, The government fecogaizsd the im-
penance of developing the yuality of human resoures, so training pro-
grams, and aynwultnrzl colleges are established o fill the gap of the shor-
1aes in yweniit and guality of egriculiural labour.

Table 5

Maipewer by Oecupativaad Groupa
i 1974775 in thogsands §

tﬂucuim;k;n Saudl Non-Saud) Total
jpericlture and fishing 6552 25 682.7
Prafessiengls [35.4 1044 2308
Crefisawn and EBibourers 227 12.9 EEL R
Clenical 7 personnel 199.1 IL.8 120.9
Comnsereial 56.2 411 107.3
Services {17 8 5.3 183 |
Managerial 186 4.2 2.8
Yot 1315 32 L7032

Source - Central Department af Stam-tic—s éf Saudi ﬂmﬁé; 1575,

B - Irrigaticn :
Irrigation is almost entirely by Mooding the Nields. The way in which the

land s Mooded depends on the yource of water supply in ihe various
aericultural regions.

On the Tihama coastal plam, cultivation depends afmest entirely on
monsaon Noods in june through Scpiember, although winter rains fram
Dcernber Lo Fabruary permil dry farming Lo Yimited extent, Wadis ane
Jammed partially ar complerely to divert the Toodwater o the vuluvated
basins. The basins, which are surrounded by dikes, are soakcd one by one,
stariing with the ypper kunds

iy farming is practiced 1o g greater extent on the higher ¢levation in the
Asir mountains, where terrace farming fs highly deseloped. To supplement
the menger rainfall the rain talling on uncultivated slopes is collecied wid
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diverted o (he walled 1erreces by channels which oe often cemented o
prevent seepage. The wasers gre aliowed 1o deseend from terrace 10

terrace. bt is generally woustdered thal between iwo Lo four hectares of un-
ciltivuted land must be nsed na & cach basin for every hectare of land
under cultivationt®

In Estern Region, wngalion of the larger Nelds, which are mainly
d2veoted 10 dates and rice, it done by diversion of water from anesian spr-
ings by gravivy chrough canals ta the ficlds, The Gelds are irmgated st
st ied timcs, and thea the farmer allows the surplus water to draminto a
wvondary canal which leads the waler 1o a lower figld. The saline content
of the water increases ay it passes through cach Meld, Whea it has become
100 saliy to be usahle, the remaining watr is allowed (o evaporate, forming
A “‘Sabkha" { sal Mar ) a1 the far end of the culuivaied grea.

To irmeale the simaller ficlds in Exstern Region devoted mainly o alfafa
and voretables, water iy lifred from springs and wells by enimal power or
mochunicd pustps inle imgatin dirches roemng along the sides of Lhe
fizlds or into a veservour from which 1 is diserwed at will, If only emall
mounls are néeded, the water trom the jirngation ditchey 15 hifted by a
simple hand-operated fift,

Wells and pits provide the wuier for the oasls ugriculture throughout the
vouniry, particulary i the irterior and m the Hejaz, Litung 1s done by
pumips.

Youbh agriculture wo depvndent on veares wiker resulTees, it 1s essential
that warer be eificiently tapped from its sources and carefully preserved,
Much waler has beon wasicd Bucause of 4 lack of knowledge boul water
requirements for different cops in dufferent environments.  Waicr
Favitities are generally nimed a1 immediate waver durribution.

Im recent years, the Ministry of Agriculiure and Water ks been gotive in
the desclopment of a number of irrigation projects. The AJ-Hasa [rriga-
tion and Brainape Project is an excelfent example. The irtroduction wf
jarge scule farmive and the establishment of thy Saudi Araking

£1y Npomian G, Walpale,
Ares handbhook for Sauds Arabiza,
Leandon, 1971, p. 237,



Agriculiural Barnk in 1994 1964 have prampted farmers 1o adopt modern
irrigation system which are mechanized and save jabour. Irmgalion
systens and eguipment were the largest reciplents of louns from the
agricultural Bank (m 1977,

New projects primanty use either the drip or sprinkler irngation method,
Fhe drip systein 1 more widely used for irrigatmg vegetables and orchards
Jind its wve is being cnconraged by the gonernment. The center pivot ir-
figativn system was mtroduced in 1977 with only one such system.  Ai
peesent (1987, are over 10 systemes in operation, and sach is capable of ir-
hipatimg up 1o 50 heeaies.

C - Water Righis

Most landowaership 18 valucless asecompanied by the possession of
wuler. Regulations covering the ownership, disiribution use of water are
therefore of primary importence. Community rights scem 1o apply only (o
the mewned waler resoumees such as rain waler falling on unowmned
eults #ted land

Most warer rights can be sold, purshased, rented and inherited in-
dependemly of land. Thus, those who acquire land in excess of that which
they can sulficicatly irrigate have the possibility of purchasing or renting
addirwnal warer rights from those who own more water rights than they
nzed For their plot of land. Only in Asiv and on the cogstal plain of the
Red Sea where precipitation is relatively plentiful, are water righis beund
io the land snd not to the mdividual.

Water regulations emong the selulid farmers are highly developed and
vomplex, vovering the rolarion of use of watcr which correspond 1o the
waterrighis, The distribatlon of water is often supervised 2i1d controfled
by officials appaineed and paid by waier awners and users,

Wuser from wells, pits and springs is cansidered private waicr and the
fghis 10 it arc assigned 1o ndividhals, The person or persans «ho oon
tribate 10 the construction of the waler equipmenl own Lhe water wl Lase
exclusive rghis 1o ww or sefl o .-

Eauztly a propeny owner holds ihe rights to atl Lhe water sources o0 his
land. Mo permit is nevessary tor constructing g well an ope's owi proper-
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ty, but & pernit from rhe district Air s reiquired if the well is to be built
an previonsly undlutivated lurd. Wetls which are dug by nomads belong Lo
the rribe us long as it remains in the area. Qoee leaves, the well breeines

publiv praperny.

The water Tor artesian springs which are faund in Mastern prosin.e de-
pu:sl on the original awner's contrilnoan 1o the consirierion of s
casings, teservairs and the divebuwion mcs L, wnd v the inferitines
or eirclise of: those riglas They are regioered with e vilaee a71-
ministranm, aond 4w aler pespensible’™ susers oo The wata it leatiom,

wirel 18 e oo tinne bias

Wonve bt wiaeh wre bonoe] e b Ll s thow e Avdr e sicia
the Fowslwaterg dervived Voo the v - 5wl are damened to sbivert the
wolor ba the esinivated Uefids by onecn s ot ot Fach eanal o ey
phod of Bid which eor ey the waler nehis. Lpper lands ae e ol
b s che water s lel hieaset ra e lower Tands BeForg the apper niwes

LR SR TR EN TR A P L SRR E] O |

1% o waatey richia are lissied e the Losle wlich B e oedirnoalls
it thy el pands wliecd sase Toon vl Ao e s o gy e
ercingl wora me s were distrikared oy coconnd o mphre e s ey 21
irie ced on by i there i ssept o noeter, Socoe Leds s i e hisoal 10 eed
witly oveasionialy teeeive aphos walor Tl b ena? ree et oni s s
siterti hest e Clleelivc b pocvent Beodosss ToominereasSne rheiewater
Frelins by P wdisiene iy oF e o weon il w2 st o bren

b el

Pl cvitrh s, e g aphowp b theanab b e el v aff
) PO T I L P T ST S IR the S s ke e Losls sl h
vl e el el g Vatk s el thes sl el weth

PR cars nehis

Wanate belangs (o the wweior af 1he Band oo whichiin lalls, Fle cannen,
Lo gt relnse this woeor Son e oreariosn of Yand where cveps e m
Aarver, Henrwater [allee o lands vvaned B the state can by eeed by e

wotes b o s nhe culris el ern D veangse g moe st usra iy G e ey
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P - Crop Production :

The croppit.g pattern which will develop wilh irrigation depends on the
agriculiural producivity of the land. About 331,000 hecrares of Land are
under cultivation of winter c.aps in the country { table § ). OF this arca 72
percent of the land is not icngnted, Whils 23 percent is irngated. TIn addi-
tian, about 72,000 hectarcy are planied with permanent crops.

Cereal vrops vonstitute the luigest group of crops in Saudi Arabia | mble
7). Amuny these, serghum constitutes the leading crop, 1t is grown both as
a winter and surimer crop inainly in the south-west region around Fizan.
The srea alloeated to this crop has invreased cieadily ovor the years. Millet
i% anmi her bnporiant crop grown in the same region. Tt should be woted that
cetimates for all erops vary considerably from one sburce to another.

Wheat Is another imponant crop. It iy grown mamly in the Asir,
Muyadh, Mecca and Qussim region. The arca planied with wheat has been
{ncreasing steadily and new high-yielding varirties have been intraduced
inty the couniry. This we can learn from the increase of arca cultivated, It
was 62,000 heclarss in year 1974 incrcased ta 80,000 heetares in 1977
{table 7), und to 85,000 hectares in 98011

Tomattors among the vepetables rank {table 8) and are grown as winter
gnd summer crops in most regions of the couniry especially in Riyadh,
Mecea and Esatern Region, Other vegelables include dry onions, eggplant,
squash and okra. Watermelons canstitute anather imporiaat crop.

The permament crops of the country are mainly dates, grapes, and citrus
with the first being the mest impuntant. Ther¢ are about [T million dare
palms.

iy F.AQOQ.  Praduction Ymrbﬂnk,-b‘nl. 55, 1931,

= W2 -



Tatle &
Cultivated wress of winter gnd Permanent Crops
In the varigus reglons of Ssudi Arable
{ 197576 |n hectares )

i ¥ H.rinlcr ' Tbrﬁpurar; -‘('nrprs‘ ' Permudent

Region Irrigaied  Nui Irrigated Taial Crups
Eastern 4% 1.949 1241
Riyadh, AR

Al-Kh:~ira 21.847 123 21,970 {v.148
Qnssim 17,1 %68 17,176 4.81%
Hail 4,885 4 HKS EAHIT
Jouf, Qur sl

Tabuk 6l i51 212 2,380
Medina 1. 867 | 1 KR 4,30]
Mevea | 8,780 4331 [ TR 11246
Asir 15,79 Th, 582 32.29] T.833
AlBahah 1,561 5,202 6.765 Sedt
Jicin 307 178,623 178,964) 1,383
Niir:n 3,949 3,949 | %8

T o N3 140,002 33,138 71.592

v Includes aifulfa,
Source, Ministry of Agricoitire 4nd Water of Saudi Arabia
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More areas arc planted with giturs trees. There were more than one
million irees in 1975, 76 of which more than S00,000 are in production
slape

In wems of arca under Ll crop cultivation, the ceniral Region comes
the first, followed by 1he southern region, Qassim, Taif end Al-Hasa
{ For 5)

" ) e 7 ) o
- Hh. 1 - i
TN I cotthyasion

cultivation
an Lrrigatlon

Fig. 5 : Maw Agticuliure Arcas of Saudi Arubia.
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We can learn the imporrence of agricullure from the decrease of imports
of wheat, barley and millet (table 9},
Table 9

Quantity of Princlpal Imports to S.A,
{ 1976 - 1978 |d m.tons )

T iem ' 1976 C T 197
T Whent 36940 29307
Rarley 118991 SiRG
Maie L9487 T2
Rice 2431081 4140T)
M:flet In99 402
Whuat flawer 36T 380311

—_— e e —_——
- — — =

Source - Central Depariment of Statistics, S.&.
Statistical Yearbouk, P270:71973.

3 Farmn wnits :

Agrivultural holdings in Saudl Ardbia have diffeent characteristics in
gliffercnn parts of the counfry. While the smuiest holdings gre Food in ghe
inouirainous repions of Asir, Al-Baha and in the Eustern region (2.5 hew-
rures). Ta Najd forn woits ranged bepween 820 hoctares, wlile in Hejaz
farm wntts ranges between 10-30 bevteres, The lasestare tn Q= 2n ndin
Riyzdh- AP There are farms of ns wmuch o5 100 hegtares and a few even
Earger.

The Minsiry of Agriculiure and Water is at  prescat envonraging lurge
seale farning and business type farm enterprines This should lerd 10 a
reduction in high fixed unestment vosts per wnit of lgnd and may lower
final producdon casts.

The size of land distributed depends an whether the benefiviary is anin-
Jdividua) or y omnpany, and an other faciars sech as the total of virgin land
e by imrituted wnder the programme relative Lo the number of applica-
tiony, the forrility of the land, availabiliy of warer, the applicant’s
guililications and expericnee im agnvulivre. The area disrributed o jn-
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divrifuele norm Yy rang.a belween 5 - 20 hoctares. The maximum arca
ﬁl_l' vebl ] et ey in Wi Em";".‘i.“‘l."‘.

¥ o Crep ratstian

Lroy talsion re practiced 0 all sericulwral areas. On drrigaicd
bt ds of Asir #here i useaily a tacrunial rsation of wheal, so!ghumg
e Penile v et earn, Patley and leniils. Both s¢s of iotutions are planied
w. ryoen Moceh aned hameeed iy Jily,

A sowend e sainon applies when the racmsoon rains are wiilisud,
ey antig s e L May, the Rarsesting m OQuiober.  The fand remainy
Lot v the osfrogoent gesey of inssetlicicng rain,  Inoshe Tihena cowstul
v Hhie 39 g inereiad rou on of sokghuny, mllet aod sesaime, On the ir-

-tk Lo, the erops e planted in Lie May snd a-e haevesivd n Oe-
teober, Urider dey-famng cenditions, ey aie planted o Nosember aud
are o voor 23 nn Faely

oozl by e ieoed Boed e enlivad cd ey oy year. To Majd and narthern
M jaz a biennual rotailon ab wheat and barloy or burley and ocessonally,
by v practuad, Pheving i3 g late Febroary or esrly Manch,
hareshiog i Jaly ThRe Bl s fefn fstlony it rost oof the year. Lo truck
Fabr nisg s w8 sueh as Wadi Faimuy, v craps are usually grow o cavh year,
Tu Al khar, three craps are grown cach year. In the low-fying of Al Husy
and Qaii in Casterny Region, where the availability of water trom angsisn
wuily and gprops favors apeioaloure, orops are grewn the year rownd.

G Froodoms oF Apciwerttire In Saudd Arabia

Dospre the fuw precizagtion rtalals previnling oseminieh of the waiindey,
Sl Ambig gs lormmate i prossessing boge volesies of craund water
cosbirned i eloven megor aguufers The gy enmeise ober T fest Joead
hos istivsated 3 nueniher of kirpe waler tesoanced projects T dogpine | hics.
predects and the ronarkah® effons 10 aaure waive resslces [
drrelisies there g soen poeblooss oflors e aseoe wadr s bes lor
acviciure, there are semmie problous faemg rhe deve!t painer of gencntiue -
s

Theanerenstog wrbanization Led b an e imecs 25w illen Suiesnine,;
needed lar goucollure. The povernmiont has dearded vpon desaling-
tion; methods us a selution to the probien. The eowerienbesiiiblished
o nwmber of farge disalinaton plans an the Red Sva ond Gudi cogs
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{fig. 6}, but sull npa enough, since there are big towns still depend on
ground water as Riyvadh, Qassim and Hail,

- The most glaring need {n dealing with and land irmgation as in Saudi
Arabia is to upply the sacnific knowledge. The Goverament must get
Lo the farmers and snow (hem what should be done, sinee farming
praciices are in general, caes that have been used for conturies.

= Soil evosion by surface water and wind presents a scrious problem
culiivated Jand,

o b - i maed

Fig. 6 : Locmion of Main Disalingion Plants in Saud Asabia

- 1y -



Excepi the alluvial soils in tha wadi valleys, the solls are scriously
deficient 10 nitrogen and phosphates.  Thia we can learn from the in-
vreased prpurts of fertilizers which increazed from about scxen militon
tons i:n 1979 o ahout 13 mullivy tons in 1580,

The possibility of population must he raken inia Beeount, singe A preet
part of labour needed for agruculiure (tahle 5) are foreigners, some are
var well experieiced, Others are from countnies differ in the methed of
agzricullure compared to Sandi Arabia.  All 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 should be to provide suitable droinage which allows for the
lowcring of water table belaw the gritical level of capillary action.

Design and operation of water supply systems 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.

Agricultnre 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
areruvales the salinity problemn, panicularly 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 imduve
undesirahle intrusion of sea water or connate brines into the aguifer
which aver a period of time can cause the guality of the witer in thy
wells i Lthe introsion path to deteriarnie 2nd bevome wnsyitahle forir-
rigation. The deerioration usually is gradual occuring first in the
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wells piearest the source of the brines of remedian kction is om takan
substantial portions af the aquifer may become unasable or several
decades or longer. Reduction m pumping drafts anificial rechags of
imporied walsr by speading grounds or injeciion wells, or the use of
water ar injection of withdrawal wetls, are methods which have been
used successgully 10 half. and in some cases (0 Feverse the intrusiontl,

Saline inlrution into well fields in coasta) areas near saline bodies of
water should always be expected 10 occur sooner or Later. The reasons
for susrulned increases in salinay of uny wells should be invesiigated
promptly, regardless of well field location, so Lhyt remedial action can
be taken, if meccssary before itreparable damage is done o the
aquifers.

The wide scale irnigation programmes in the counity bring about someg
serious dangers in the field of health. The health problems tha! arise
are of course those of warer lransmissible diseases, such @
schistosemiasis, bul alsp (hose connected with the immigation of new
pupulzdons, the creation new rural communttics, and new habitars
and housing. All these phenamena cause a potential eggravaion to
the enslronment. To acheive this target, action in the Meld of health
shauld begin as early as the planning phase of an irmgation prajecl, m
view ol 1he evolution of the situation, the forecast of the dangers, the
discussions ofthe chowee of the meguwres ot be taken. This action has
14 be contoued during the implementalion phase duriug the excution
of the project and long afier the irrirarion wsiom has been buill and
put Into operation, so as to assume the sunveillince of the health
siunuon and the maierenance and the mproagirenl of the resals thut
have dlready been achicved.

= The kealth service can be efficient only if integrated in the project as
part of @ whale, Arancially admimstratisely, and only if singerely ac-
cepted by Lhose respansible for the progiammct!).

(1) Fuedrick L. Hotes,
Arid land Lrrigzion in Deselnping Countries, London 1978, p. 149,
(1 Alexis Countharas,

And and Irrgamen n Descloping Counlries,
Lonadon 1%79, p. Y45,



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

Sand dunes 1epresent a geal problem tn Napd and in Eastern Region,

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

L anclusion ¢

Saudi Arabia i poing Tast in econonne development, especially in
wgricnfiure 10 faee the problem ol Toed demand. As & conssynene,
dempands an weyler resourees are prowing, sinee waler is a majpor facior
linnmng the serultural development jn Saudi Arabia.

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

Soudt Arubia, o have advantages of 1he sxislance of waler rwurees, it
ha=s established the dams, wells, loans (o the Farniers, facilitate the means
e teetessportadion, Iraining, import Fertilizers, the new techrology begin 1o
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 use of iy coastal warers hy muoans aof
desalivation technigues 19 e fw problenn of Towes situaicd fa areas
where groundwaler respurces canmel be easily wapped, alko o keep on
proundwater for agriculioral use.

Though Saudi Arabia has suceveded 10 have goud resulis, Lhere are sone
proliems Faciag the agriculiural development as : 1) the problem of saliniy
m i rigated arcas which exists i the soif iT water is applied excessively, or i
the absence of deangee 2 the sandy soil prcas which kave 2 very s
witler holding capacity . W ingdeguate training of farmers and the shoraee
of Saudian agriculieral labaur, 43 sail crosion by surlace water and wind,
5) Ike drifiing sand dunes as in the Eastern region and Najd, §) the sl
cieepl in the wadi vallays are seriously deficient in nioogen and
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phasphates, 7} the misuse of water resources, since Lthe improved water uie
and soil management practices are needed,

The ahove problems must be in mind in the agriculora] policy, to obitain

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

This paper deals with the planimetne shapes and areas of theRuelITCnes
Form ry Al-Harra'wiand ke phenomena, together with their distribution
and grientation. The arabic name «Harra», «Harrah», or «Harrat», plural
WAL Laaniat' L@ s refered 1o the nearly flat area covered by black 1o dark
grey »oleanic ernplions rostly of late Termiary 10 Quaternary periads. They
occuny a total area of abour 1001, 127.8 lm:'l2 throughout the terricories of
Sundi Arahna and ¥emen, coneentrated manty near the Red Sca ceast, The
snes ppeebrleices predominale by dength and nuimber in directions parallel
1o ke wxis of the Red Sea and o dizection iclined by acute angels, up o
abeagt 307, v the east gnud wesl of ik,

The oceorienges range, in planimet i ared, from few 1o morye than
RV kmz. accordingly they are glassified into six size eateponies; huge
veel: seitees gl TIOO00D km’® asd morch, big (less than 10,000 re 5,000 kaL
wnedivn fless than SO0 1o 1,000 Iv:m:‘.i, serrall fless than |00 Lo B0 k™,
minor (less Lt 10w 10 kmzl. agod Lhe Mne caregory (iess than 10 kmz}.
Oveureaces are alse differentiated according (o their planimetnic shupes
imio three main types, lengitudinag!; in which the lengih is more than 3.5
times he breadih, reciangular; length between 1.5 and 3.5 times breadth,
ard gyguidimentional. Other twyr shapes, stellar and Fan shaped, aie also
dirigimched, Maost of the ovcurrencesbelong to the recrangular type.

Two extensive areas of intemsive regional Ternary-Quaternary - alcanic
activily are ouilined (hroughout Arabian Peminstla; ang covening more
thgn 66,000 km* in the provitwes of Al-Madingh, Makksh, and Ha'il
(Saudl Arabia}, and the secnnd spreading over more 1han 45,40 I:mz in
northern Suudi Araba sed neighbouniog countries,

Fow cngumoiees are Ffound within the extreme southwest of Saedi Arabia.
Mitny aveurreecesare scattered through Norhern Yemen and the western
part of Southern ¥Yemen. Along the Gulf of Aden coast, nocurrences are
conenrrarted within Four arcas brow Bab El-Mandab annil hibal Assud to

the vast.

THRe oo it b aeo terenevs i Yenwn territory as a whote do nol excveed the
medium sice while thosc tin Saudi Arabia reiech op 1o the hoge =ize,
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INTRODUCTION

Volcaric aetivity in the Arabian Peninsula had increased throwgh the
Tertiary and Quaternary periods { Begdoun 1966, Brown 1970, and Cel-
eman et gl . 39T0-7$ ) covenng vaat arcas especially in western parts of the
peninsula pear the Red Sea - Histornic eruptivas has also been reported in
south western Syria, in western Saudi Ardbia, jsYemun, and in Palesting .
Teruary and Quuternary eruptions onstitule mostiy 31-Huera'ne and like
phenomena in Seudi Arebia and Yemen [ norihern and southern } . About
sivreen names of Al Harra'al are written in the regional maps of the studied
rerritgries { Fygs. [ & 21, but toe much Incal pames are mentioned in the
historical and geceraphical arable books end dictonares { Al-Andalusy
1947, Al Hamawy 1956, Al Balady (978, AlQasir 1981 _. i ) in which
more than eighiy local ames are mennpned just with their arbitrary focs
pons . The same Hamma may have more 1han one nune and/or keseral
warives FOr cuch paes of i e such publication.

Alkaline basaliic rocks, especially alkali olivine besalt, are the main
wonshitune oF Al-Blarratsiand like phenoineny (Coleman @ al. 197075,
Ahed Y77, AlSuyerd and Zolke 1978, they are aimeost Iresh 1o weakly
altercil fark hiue grained vobeanie rovks. The original rugged smifaces of
eruplions are maintained i seme gxposures (Abo-Al-Hapguag 19&2).

Tiiss paper deals with general dembution, ortentaiion, area, and shape
of Al Harra's und like phenomens, The “like pheaomena'” comprise such
ceeurrenees Lthat age sinilar o AlbFasraal, ss shown in the tegicnal
potapic maps, but gre either pameless or with other names than

Harreh™ The tcrm **AlHarra’ sy will hyused here as including such cc-
currgnges. Hundred and thinly nine ocvurrences are iraced from the
regioual maps of the pesinsila, sy hat of 1 2,600,000 (Brown znd
ochers 1963}, They are pumbered serially as <hown in fgures 1 & 2 and
tahle I. The beitz A8 M. * hugpe Analyvis Svstem™ is used for measiring
the areas of acenrrences,

DISTRIBUTION AND ORIFATATION

Al-Harre'al ocvur mostly i ihe western sector o the sindied rogsons
near phe Red Sea coast (Figs. | & 20 Most of the bigser pocnrrences exist i
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the basement complex of the Arabian shield especially of Saudi Arabia, of
which about 79,000 kam? are coversd by Al Harrs'at

This area represcnts about 3% from the sum area of AkHarra'at in
Saudi Arobia and Yemen. The rest 17% s scatiered mainly through the
northwestern and southeastern parly of the studied terniories, where they
veerlay Eocene and Miocene sedimentary rocks (Brown and others 1963),
Smialler ocuurrences are almtosl scatiered around or between Lhe bigger
anics as in Sawdi Arsbia (Fig. 1), oveasianally they are concentrated in
sepacated areuy like that of jibal As<ud that cormtain 22 accurrenees and
fabal As-Sawda that conrain § sccurrences, both areas oceur in Yenien
territory (Fig 2),

The eentral parts of the Aratan shicld comprise vast arcas of
Al-Harru'ac, {about M7y from the sunt), Forming oceurrences more oF less
close together. They miay hase heen anginally bigger or ever fwice thoir
presene ireas and most probobly conncered togerher. This indicaigs an in-
Iensive Tertiary-Quaternary volcmic acrivity in this secior which includes
the rezwons of AlMadinih, Makkah, and pans of Ha'l (Fig. 6). Arah
histonars reponcd also a volesnic hisiane eraplion in the exicene por
thern part of Ralial Harra ae the eastern pant of Al-Madinali (P_1.). This
cruphen fovk pluce during 1250 A.D. {Abed 1977). Aoother arca of inten-
iy Tevicasy- Quutenary volcanic eruptiont is thal occupicd by Al-Marmh;
a huge cegurrenee oo enny the extreme northern gant of Saudi Arabis [Fie,
€ und vxtending throngh Jordan (Abed 1532) and Syoa i 81-Egl 1974) with
aioral arca of inore than 45,000 km?. This Hai ra is shown in few regional
miaps (Sie Julan Huxley 1978) as exiending ulso inta western [rag,

Muap af Ab-Haea b arg inthe plan vicw oF leosodingl anl rectansalbir
vpes (Fig. 7-a & 1) with their long axes parallel 1o subparallel to the ax's
af thy Red Sea. The lengrhs and direstions of cighteen princijal axes {1he
longest axis of each accurrcowg (Figs. | & 23, are measured snd ploted in
arimuthel frequency diagrams (Fig. Fa & ) as erape length of such axes
iv abouc 105 km. The linear trends developed by the arrangement of the
vileanic peaks, pluiied an the toparraphic and geologic maps of the
perinsula bnide  AkMarra'at, are considered as structural excs or
lincuments fhigs. | & 2. Sivicen of such axes with wy crage length of aboul
Y3 koy are identified megsnred and pleded by the same way (Fig. 3-h & -¢).
Considering, as deiwcted from the awimu thal diagrams of fzore 3. 1hat
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Figs 1RLZ »
¥ Al-Horrgal and Dhie phenomena i Soud
%2 Ul Arabio (Fig 13 and w Yemen (Fig. 2 next
Y page}
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Azmuihal irequency diagrams for Lhe axes of Al-Harrogt and
like phengmena; &

a-Lenglh percentoges ol ihe principal azes.

balength perceniages of the struciurcl oxes,

c- Length and number perteniages of both pentipal ong

w ]3] =



peaks of more than 10% may indicate kical and/or regional significance, it
is obwerved that -

a) Peuks of abour 15% to 1¥% of length and number are developed
parallel or pearly parallel 1o the axis of Lthe Red Sea.

by Peaks of about 15% 1o more than 20% are developed in directions
(N-N IAE)Y & {N-N 20°W) which are inclined to the axis of the Red
Seca by acule angles up to 40+, or little more, 1o the east

v} Pyaks inelined 1o the west of the Red Sca axis, by acute gngle up 10
guwnl 324, are develaped in directions (N 30° - $0° W) with leagdh
porcenn of gbte T8%0 wo 28%0 and in kN SU° - 60 Wi with about 15%
ienuth peruenl.

d) A transverse nunber pereent peak, approximaicly normal o the axis
of the Rid %ea. is developed in NEF direction (N 70° - BG°E) as shown
in fipure 3¢ with smaller length percent peak, thus reflecting a
relatvely kigher number of small elongated oceurrenccs,

€. The two peaks: (M-WIO"E} and (N 440" - 50"¥) forrming conjugate
ireutiony englesing weule angle of maximum 607 sround the axis of
the Red Sea (Fig. 3-c), are characterized by larger lengh percent and
smaller number percent, reflecting the fow bigger oceurmences in the
studicd termtones.

These predominant directions emphasize the imterdependence betwoen
AlHarra'at voleanoes, which are mostly fissure erruprions, and the Lee-
tenic of the Red Sea. The axes of Al-Harra'at are atmast parallel to inclin-
ed by acute angle (up 1o 2bout 40%) 1o the east and wesl of the Red Sza axts
which is trending approximately N 28° W. The struciural axes are almoesi
af much harimony:with the Red Sea axis more than the principal axes.

AREA AND SHAPE

The areas of the hundred and thirty pine ovcurrences shawn in figures }
& 2 are measured, recorded in table 1, and plotied alsw in the columnar
dingrams of figure 4. Accarding to these greas, Al-Harra'ul are classified
INto six size calcgorics as follows ;

I.  Huge category, includes oceurrences of 10,000 km? or more iy area. 11
contains four gocurrences in Saudi Arabia, their iotal area equals
ncarly 679 from the sum arca of oveurrences 1 the sudicd Lerriiorigs.
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F b o

Rig category, includes areas less than 10,000 km? to S000 kni?, it con-
Jains (wo ocewrrences in Saudi Arabia, with total arca of about 13%
fram the sum in the studicd terntories.

Medinm category, includes aress less than 3000 km? te 1000 km?.

Small catcgory, of areas kss thun 1000 kin? 10 100 kin®.
Minar valegory, of arcas fess than 100 kn? 1o 10 km2.

Iine entegory. includes all the aceurreaees less than 10 km?.

Toral areas end numbsr of occumenees of gach category with (heir

perceniiapes are summerized i labhe 2 and plotied in the eoluwinar fre-
gtkeney duernn of Yigue 5,

d)

[}

)

Aiga o) Al-Hdra'ar v Samti Arabig is iuch bageer than, alout 13
tivies. that in Yomen, The huge amd big entcporics appear only in
Sand Arahin, both togerther constuute about 80% by acea fromy twe
suns i Saudi Arahia gnd Yenen Lermitorics.

The ninmber of oeeurrences in Cuch calcgory is 1oughly pivenely pro-
poerional 10 i3 arca: few ovcurrences constitule e Biooor cal.ronss
thape. Big, and medinns), while much ooourrenees ey the
aualler gnivgonges [vnall, miner, and finc).

The minor category comprise The highest number puoiocnl al ocou-
renices, Minor and fine 1ogether consnilure abouk 73%a Trone (e sue
sasker fn Soudt Arahig and Yomen.
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Table 1

The sreas of AVHarra'st messured by “*Leitz A.5M."
A, In Yemen rerritory

rrrevyaepyarrbranadrd i PR at b bt nn e bl n P u P PP PP R R VRTINSO Rk Ak b nhn pp funnwek g f A p A P EFETPUR PR PREA N

Seral  Ares Ser.  Ares  Ber. Ares  Ser. Area 'Ser.  Area

gumber kml  mo. ad  do. km? no. kofmo. ko
1 7.64 15 8080 29 TLED 43 230.80357 110
2 114 15 11.68 30 T 44 51.6043 4.50
] 255 17 160 1) 7144 45 45,6049 6.0
4 12 13 15.84 32 5.2 a8 11,4060 19,30
5 20 19 4.9 33 £56 47 12,3081 &7.60
[ i1z I 9.68 34 27 4 6,408  J21.XD
7 265 21 .04 35 10.44 49 zﬂ.m 4.63
B 140 12 1092 35 2480 350, S80S kL)
9 5w 13 157 6 A7 1620 51 B4 (06T 5.00
10 B0 24 L4 33 58 53 . X ID6G 540
1] 113,20 1% 10.52 39 1.5 51 338.8047 kN
12 9.20 25 1400 40 6.8 54 106 BOSH 10.69
11 7310 27 .00 4] 4.8 =5 £.1069  310.40
14 2275 28 400 42 936 54 7.10

B. In Saudi Arabian terrizory :

Ber. Ares Ser. Ares  Eer. Arex 5T ArelSer.  Ared
no. km! ne. km? oo, km®! no kmioo.  km?
70 G83.00 B4 13.24 | 280.00 112 TI52.0012 .00
71 4T6.4) 8% 20140.80 Lo 31120 113 R.00127 37.70
72 113240 35 26760 100 2744 114 128 4.00
KL 125.60 87 9080 101 10.E8 1158 &.6012915227.60
M 120.80 &9 176.8 102 12120 116 4.20130 194.68
75 1083250 &9 2636 10 55240 17 3600131 576
76 26.80 %0 5.04 104 1464 [18 [0.12132 14.80
L1 1560 9! .74 108 63240 LI9 528113 2%
73 012 92 12120 106 116584 120 550134 7400
9 4m 9 125.60 107 85120 )2 25.00135 29,88
B0 354440 M 106.00 108 4.8 12 53136 10.75
B! 2.1 93 7910 109 H.80 123 7.6137 118.30
52 &40 % 09540 110 269.60 124 B.72128 15.80
0 26400 97 2168220 111 44.80 128 7.64139 113.60
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Fig5
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Fig. 7-

PManimelric shapes of M-Harroat and hke phenomena;a B o
longiudinal ;b reclangular ¢  sieflar ond fon shape ,and d;
rounded to polyganal equidimentional, Side branches{stppled
paris ] ,capecially of Yhe large otcurrences ,are net consdered.
Each occurrente has its serigl Mo es shown in Figs 18 2
and in Tab.{.
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Table 2

Classification of Al-Harra’atagcording to their planimeiric areas shown
in whle | and fig. 4.

No. of Ueturmnﬂs Area  of (.Juh:gari_és.
Cutegory Covriry
Nu. Percent  Arca (km?) Percent
- Sudia 4 29% 6796310 67.2 %
. Yemen - -
- Sandis 2 V4% 34160 13267
b Yemem -
FhFn Saudia 4 29% 91904 6.54 7%
' e Yoemwen | 0.7% 2664 . (X 2.63 T
- Saudin 19 13.7 7 5675.08 561
' Yemen 7 50 M ]8.80 2,31 %
— Saudia 27 194% 92266 0.9 %
' Yy 3t 22,3 ¥ 1700 (.94 T
e ) "mulll.j: -I_4 _lﬂl.l Lo a7 65 U.I[_l ;f";l
Yemen 30 21.6 T 164.36 0.16 %y
Torat Saudia 70 S04Te 9498356 9392 %
) Yemen by 44,6 T 6144 25 608 Ty
Sum 139 1000T 10112781 100.00 %

Al-H.rrgal niy also be glassified according to their planimelric shapes
wte Lhree principal Lypes; longitudinal, rectangular, and equidimentional.
The parameter for such types is vonsidered 10 ke LB ratio, in which L
represents the maxisum tength and B represents the approximate mean
hreaath of the occurrences. Transverse voleanic conspicuous branghes,
accgsionally observed as extending from the big and huge oceurences, arc
disregarded when meusuring B. 1L is proposed that the ratio LB tor the
longituding! type of creurrences should be more than 3.4, For the re
tangular type; less than 1.5, The two variables: arca and L. B are pul v a
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cross-tabulated contingency table (Table 3 The able 1s “w""’m
mdicating that & Mosi of the suourrences helomg 1othe rectangular type.
b. Smaller cucwrrences (hne. =mnuar and ~miall calegoriet] Lend o be of
eguidimennonal and reclangular 1vpes. this 15 indicated by the large
pumber of them m such types, ¢ Bigger ocvcurreru=s (big gn,:l huge
curegones) tend 10 be of the rectangular and longitudinal types of shape.

Tehle 3

Crasvauhulisied cont'ngeocy Lable far arca by LB showing number of
voeerrenve cnd ther frequencies in the six caiegn: ivs of arva.

-

AW Eguiditzea- Rwiungitlar Joagilurangl
" trunxl Tuiul
Vrea Tess thaa 1.5 L.%-3.8 e S L8
b %
e 6 2 0 d4
' peoe EL ] nsz iy iz
Moy N0 ) X1} s s
" pere 515 169 45 % H
. 5 b PO
pure il4 22 In3 iR7
Cao Ko | 4 e T T4
Viedinn 23 i 0.0 1.6
‘m’ No. 0 T T 2
B pere 0.0 36 Y.} 2.9
 No. o N T Y
Huge  erd 0.0 36 9.1 29
Tarag N 44 84 lvl 119
U 14000 1O | 100,40 I

Orher shapes of ARH:ir it tha may also iv gdenified inclsde the - fan
abaped” which distnenashies 2 smgll aceumema i honhwesiern Saudi
Arata. and the Steitar or star shaped '™ which distinguishes, ol nally,
a few of the small anil ricdion size oceurrences (Fig. 7-v).

= 131 -



ACKMOW]L EDGEMENTS

[ wish 1o thank the Depariment of Geography, Faculiy of Aris, King
Saud Liniversity, Ar-riyad, for providing the reglonal maps and giving
facilitied tor measuring areas by the Leitz "A.SM," instrument of the
Departmgnt L thank also Mr AL Zaky in Facully of Science, Alexandria
University tor the linal drawittg of maps and diagrans.

- 137 —



REFERENCES

Abzd. A.4%. 1982 (in arabic) Geelogy of Jordan, Maktnhat Ad-Nahda,
Al-Fslamiya, Amman, p. 225,

Abed, Abdulkader M. 1977, 'Al-Medina harra {hasalts), pecolegy and
geochemisiry’. Bull. Fae. Sci.. King Abdulyziz Upiv., Jeddah,
1. 119-128

Abo-Al-Hagyag, Youser. 1982 (in srabic). "Geographical Observations
i Western Arebian Peninsula’. Depsniment of Geography,
Kuwair Univ. Pap. 48. p 36,

Al Ancaling. Abeid 1947 {in arabich, Diclionary of Vagmenesses, Firsi
part, Writing- Translating-publishing Conimiitee press, Cairg,
Euypt p. 447,

Al Balady, Aug Mhn-Gheth 1998, {in arabw) Dictionary of Al-Higaz
teatures. Dar Makkah tor prinring and publishing. Makkah,
soudi Arabia p. 279.

ALEc) F. & Abd-ALRahman, A H. 1971 iim arzlick. Geloey of Syvria,
Dar ALEiks, Beirut, p. 266

Al-Leuar, Hamad, 1981 {in arabic). In North West of ihe peiinsgla.
Dar AlYumama, Al-Riyad. Sandi Arabia. p #75

Al-Hamaws, yakour, 1956, (in Asabic) Dicrronary  of Canniries,
Dar Sacdir for prin. And publ.. Beirut, Tebanon. p. 3149,

Al Navar, 5% & Zod, ).G. 978, Quuternary puerind th Sau.li Arahia,
Springer Verlay, Werlag, Wein New York, po 134,

Ueydoun, Z R 1866 “Geology of the Arabian peninsula, Easiorn Aden
proectanite and pars of Dhufar’ 1S, Geol. Surv. prof. pap.
6011, 1. 49,

Brown, G F. 194, “Geoninrpholngy of Western and  Central
Saudi Arabia’. 2f Int. Geol Cong {Copenhagen) proc. Se. 9,
I5-159.

Hrown € F 1970 Fu-tom margine of the Rod Sea and the Loasal
~raicrures i Nagds Arihia’ phil. Trans. Raoy 8o Lond. A,
IHT, TSR

- T Testone Map ol the Arabisn Pemmsala™. LS. €l

Suryv., Suudi Arabin project Report 134

- 133 -



i & Coleman, R.G. 1972, "The tedome Framework of the
Arshizn peninula’ Mih Int. Geal. Cong. (Canada} proc.,
See. 3. 300-208.

= - oo & Mhers 1943 ‘Gﬁulu;;h: Map of the Arabaan peminsuia’
compi'zd by the WS Geal. Surv. and the Arab. Americ, Qul
Company: U5 Geol. Surv. Mise Geol. Inv. Map | 230a
{1 244K, 00}

Coloman, RGO, Fleck. R 1. Hedee, CE. & Ghoma, E.D. 19%:75. "The
Valeanie Rucks of Southwest Saudi Arahia and the Openiig of
the Kod Sea'. Red Sea Roccarch 19075, Bull. 22,

Cornhers, b 13660 'Geolopy of the Arabian Pepimsela (Yemea)'. 1S
Geol, Sur . Prof. pap. S6UB, p. 23

S Dt Hasley, F RN 1978, The Eath sod Man, World Atla=, Rand
Mendy und Compeny . New York po 440

- 13 -



_m.st-, g g, o

XN

[ e P " e - ..%
ki G L LI i- £ T o .i. f

- i35 -



