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ABSTRALT

In addition to their importance as a rcnewable water resourze,
falajes represent a part of the U. A. E. history. The Falaj is a men-made
channel which intercepts ground water al the feoislopes of high
rnounrtains and brings it to the surface for irrigation nurposes.

The main objective of this thesis is to study the peological setting
and their hydrepeological characters of the Al Ain falajes. The specific
objectives are to: (1) study the climate of Al Ain area, especiaily rainfull,
(2) investigate the gcological setting of Falaj Al Aini and Falaj
Al Daudi, (3) define the factors affecting discharge and water cherviatry
of Al Ain falajes and (4) determine the physical and chemical preperties
of water in the falajes and evaluate its suitability for different purposes.

To achieve thesc objectives, 73 waler samples were collected from
the Cuaternary aquifer and Al Ain falajes in May 1995 and March 1996,
Water samples were analyzed for major and minor chemical constituenis
in the Desert and Marine Research Center, U. A. E. University, and
Al Sulaymat Laboratory of the Department of Agriculiure, Al Ain.

Results indicate that the Al Ain falajes obtain their water maindv
from the Quaternary alluvial aquifer. The sediments penetrated by the
shafts of Falaj Al Ainiand Falaj Al Dandi consists of, from base to top:
erystalling limestone, calcareous mudstone, packstone, gramnsiene and
ophiolitic conglomerate. The major rock-forming minerals identified by
X-ray difftaciion are calcite and dolomite. The minor mincrals zre
lizardite, quartz, iron oxides and clay minerals. During the 1978-1595
periad, the total falaj discharge in ihe U. A. E. varied betweron 9.0 x 10°
m’yr in 1994 and 31.2 x 10° m /¢t in 1982, which represented 2.8 +c
9. 7%, respectively, of the total water use in the country. The salirity and
concentrations of Fe, Mn, Cu, Co, Ni, Zn, Pb and Cd in water of the
Al Aln falajes are low and below the limits recommended by the Waorld
Health Organization (WHO) for drinking water. The dissolved salts in
waier of the falajes zre Me(HCO,), and Ca(HCQ,), in the eastern part of
the sludy area, and MgS0, and Ca30, inthe west. The measured the
electrical conductance (EC) and calculated sodium adsorption ratio
(SAR) indicate (hal, except for the parts around and west of Jabal Hafit,
the water of the Al Ain falajes are excellent for irrigation purposes.



wili

TABLE OF CONTENTS
Page

CHAPTER [ - INTRODUCTION ..o ccenes e e |

1.1 Location 0T the STUdY ared .o eeee e evrss v eeene. L

1.2 OBJeCtIVES oo e
1.3 Methods e stdy ..o
1.3.1 Field Work oot e
1.3.2 T.aboratory analyses ... e

el g

—

1.53.3 (OMlce activities oo )

CHAPTER I - HISTORY OF FALAJES .. ..o 3]

20 Definilion. .o O
2 A DBRIGN e et e r s aaa s 9
BRI S0 o T3 1wk vt T o T I |
2.7 MAIICHANCE oovieee e vscesrescnasastsassasserenssessmtanmsseiraine- L T
2.8 Falaj-related problems. ..ol 20

CHAPTER II - CLIMATIC CONDITIONS ... 22

3.1 50lar radation. ..o e e ren e eer e e e e 22
3.2 AT EEMPETANITE. L. e rea e s e 24
£ T L T T 11 .
34 WINA SPEEA .ottt e st e ree s s ennesntresn e £
3.3 Pan evapOoralion. ... e e e e e rrn e e e emrne e en 2

3.0 RAINTAIL oo e s e 2 4



Page
. CHAPTER [V - GEOMORPHOLOGY AND GEOLOGY. covvcrnicininnn, 30

4.1 GeomOrPHOLOEY oo e s sn e )
41T MOUNLEIMS e e ce s e e s ses e srmn s eereenes e d D
4.1.2 Gravel plains ..o, 0 2
4.1.3 Dralnage Basing ... 0 5

4.1.3.1 Drainage basing of (Oman
LA [0 LT ) = ¥ T SO URUPI: 1o
4.1.3.2 Drainage basins of Jabal Hafit.......coccevieeenn .37
4.1.4 Sand dunes......oe i 0 3 F
4.1.4.1 Linear dunes............cccoocoiiviiiiinn e 37
4142 Star dUNES oo e o 3 F
4.2.1 Semail ophialites. ... 3B
4.2.2 Qahlah Formation. ... e o2
4.2.3 S1msima JIestone ... e
4.2.4 Muthaymimah FOrmation .......ccooeeeeveevverererencescenn 2
4.2.5 Rus Formation e ecemiene e b
4.2.6 Dammam Formation ... 4%
4,277 Asmari Formation ..o e veeen WA
4.2.8 MIocene SUCCESSI0N. .ot eerieeereervnvesnneenennes o SFF
4.2.9 Quaternary deposith. ... eeeniamiicvssvrsrirerrinerrrerens oA B
4.2.9.1 Aeolian sand..........cccoivn e AR
4.2.9.2 Deserl plain deposits.... o 48

. 4.2.9 3 TFluvial deposits.....cc.coeiiiiiceieec el W58
4.2.9.4 [nland sabkha deposits........cccc i, .49




Page
CHAPTER.V - PETROGRAPHY oo 5

5.1 Petrography . e e s D O
5.1.1 Crystalline limestone. ..o svarmans 2 20
5.1.2 Caleareons mudstone ..o 22
5.3 Wackestone ..o 52
5. 1.4 Packestone oo s eir e sie e e e s aan 0032
5. 1.5 Graifstone o e essee s e e s s aan 0a 32
5.1.6 Ophiolitic conglomerate.........coovvv i s .52

5.2 Xoray diffraction study ... 3 5

CHAPTER VI - HYDROGEOLOGY .ot eeee .83

0. ] UL A WaALET ee et reree e eeeiese s e e eesvemneerasesseeneen O3

6. 1.2 FAlAies .ottt e cran e e8]
0.1.2.1 Recharge........cooevvveieiceee e e 20
0.1.2.2 DISCHATES. .ot a0 e 1 09
6.1.2.3 Hydrogeologic cross section ... viecieeceeeee 2. 70

1.3 Seasonal floods..... e T

0.2 GrOUNA WaLET oot ece e e esmsesrs e ers e e e sens e vaneanes B F
0.2.1 Recharge . ... 0 T F

ST o T T TR URRRN’ f
6.2.3 DISCharge.....cocivciiriirssrnrsrsis e cre s e e e e 7O

CHAPTER VII - HYDROGEOCHEMISTRY ...coocovieeeeineirrnenreennennenn 80

7.1 Electrical conductiVvIty v iiei e cccrsein s seser e s er s e sre e 00
7.2 Total dissolved-s0lida. i 83



