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Abstract

The results of the preserstudy show that théighest elevation point is (912)
meters(a.s.l.) inside Wadi AlKhur basin while the lowest elevation poiist (6)
metas (a.s.l.) inside Wadi AbuTalha basin. The biggest catchment area is
represented byWadi Al-Khur (48840km? whereaghe smallest catchment area is
Wadi Taqtaq (174&m?. The stream direction of all streams trends from South
Wed towards NorthEast. Thesoil available water apacity (AWC) (Moisture
Deficit) in the studied areaas15 mm.The average annual rainfallasl33.11mm,
the average annual temperatwas25.65 C, the total depth amount of E Apaas
3691.85mm/year the relative humiditywas 40 % the average annuaunshine is
7.9 hrs, and theaverage annual wind speed is &/&. The water surplusf the total
studied area 46800 knwas about 488.592 jn u y whder the runoff amountvas
about442.190nj uyear .

Keywords: Hydrological conditionGIS, DEM, Top soil, Water surplus.
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Introduction

The studied area is located within tinaqgi western desertvhere the geographic coordipatare
the longitudesof 43°00 - 46°13 East and the latitudesf29°09 - 32°01 North, with a totalareaof
about 4680(kn?. It is located along the Southern Desespecifically within Salman subzone in the
stable shelf (according to the Iraq tectodigisions). In this areathe LowerMiddle Eocene strata
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outcrop in the west anithe Lower and the Middle Miocene beds auig in the east [1]The global
climate change is expected to change pheameters of théydrometeorological processeBhus,
accading to the climate classificationthe climate ofthe study areds described asontinental and
dry [2]. Climate and hydrological conditions in any hydrological basiraanelti-combined reflection
of natural factors of morphology and saiture[3], as well as thehangesn climate factors that
affect directlythe hydrological cycle. Water balance techniques areai molution of important
theoretical and practical hydrological problef$. This research objente is to calculate the water
surplusand evaluate the hydrological conditsoim the DammamFormationwithin the southern
desert
Methods
1- Calculating watershedin the studied area

The advantages of hyalbgical analysidy usingthe digital elevation mampf (DEM-27) meter
resolutionis that ithas significanadvantageousffects on the accuracy tife distributionmodeland
the physicsbaseddistributionmodels over the entire watershed in the studied ailsahydrological
condition of the studied aré@abasinswasdefined through dermining the physiographic properties of
the area that is best representing the hydrological proc83se&I1Stechnologywas used to analyse
parameters of spatial distribution of the catchment and numerical integration of the mass conservation
to simulde the stream runoff procesthe watershedvas subdivided intarelatively small subbasins
to drainage dividedbased on topography. Routing reachesre identified and the overall order
computationwas defined forall relatedbasins.The ArcHydro Tools atension was used to produce
flow direction, flow accumulationand stream gridThe triangulated irregular network (TIN)
algorithm was used to create interpolatddmpeconvergencéor all basins

The GIS progranwas used tqreprocess the DEMndremowe depression and flat areas

without modifying other parts. Flow simulation algorithms were applied to determine the catchment
area of each grid cell and the watershed boundasdefined to beanalyzed. Channels tracing was
directed by flow direction rast, leading to determine the length of each network link thiedspatial
coordinates of its upstream and downstreans gridure-1).
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Figure 1- Watershed Image of the Studied Area
2- Calculating the area of streamsnetwork

The céculation of the studied aréasatershedvasbased on outlet points whieteredivided into
several surface sthlasing while the main channelasplotted from elevation vs. horizontal distance
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which is an indicator of the h a n mgradiedt $or each dimdage basinThesmall streams are joined
together with large ones in the valleys aeatemore extensive onedhe direction of flowwas
determined by the direction dlie steepest descent, or maximum drop, from each cell. The output
rasterwas created showing a ratio of the maximum change in elevation from each cell along the
direction of flow to the path length between centers of cElie.flow direction of each Wadasused

to follow each link from its upstream end to its downstream end. Gendtadlysurface nooff is
flowing towards nortkeast. The mean slope is high for mostla# turbid streamsindicating the less
amount of time required for water to move from the bgjdistant point of the watershed to the outlet
stream The velocity of the flowing water inside the streaim higher towards the lower point tfie
stream Thus less amount of water will be infiltrated to the groundwater aquifer as a reddarge
Figure-2 showghe distribution othe main surface basin in the studied area.
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Figure 2- Main SurfaceBasin Distribution irthe Studied Area

The infiltrated rechargdo the groundwater aquifexgas relatedto the physiographic propertpf
the basinThe drainage typeependson regional landformsandtypes ofgeological formatios and
soil materialg5].

According to previous studies [d], the expected ratio of runoff averagmges2.5-3.86 %of the

yearly rain fall through applying the soil conservation service (SCS) equation wddlolved
calculating the runoff for the watershed of the studied area.
The streams follow a branching drainage pattern cdteddendritic pattern. 2ndritic drainage
patterns are irregular with tributaries at various angles from the main sfféantotalstudiedarea
(46800km?) wasclipped and calculated to determine thé/&8di basinswhich weresubdivided to two
groups according to their distributigres follows

1- Local Basins:these basins are exposedra) the studied areancluding Wadi Tagtaq, Wadi
Rhaimawy Wadi HussobWadi AbuTalha and Wadi Aqrawy(Figures- 3-7).
2- Transboundary Basinshese basins are distributed cross over the national boundary (Iraq

Saudi Arabia)includingWadi Al-Khur, Wadi Hwaimy and Wadi AwijFigures- 8-10).
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Figure 3- The subbasin andlbw direction of Wadi Taqtaq
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Figure 4- The subbasin andlbw direction of Wadi Rhaimawy
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Figure 5- The subbasin andlbw direction of Wadi Hussab
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Figure 6- The subbasin andlbw direction of Wadi AbtiTalha
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Figure 7- The subbasin andlbw direction of Wadi Aqrawy

Figure 8- The subbasin andlbw direction of Wadi AlKhur.
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