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Abstract

This research provides an estimate and analysis of the water balance components in the Al-Myabh,
Sudayr and Wrat watersheds, tributaries of Wadi Al-A’tek (Al-Atsh) in the northwest of the
Riyadh region. The analysis is based on the integrated employment of maximum daily rain data
for the period 1985-2017 in a total of 4 rain stations which are Thadig (116R-473) and Shaqra’a
(006R- 457) Hawtat Sudayr (005R-456) Al Majma’a (101R-460) attributed to the Ministry of
Agriculture, Water, and the Environment, the Land Resources Map (Sheet 30) with the scale of 1:
500000 issued in 1994 by the Ministry of Agriculture and the NRCS-CN model designed by the
Soil Conservation Service. The objectives of this study seeks to analyze the statistical
characteristics of the maximum daily rainfall the distribution in the watersheds of wadi Sudayr,
Wirat and Al-Myah. Also, the estimation of water balance components (Potential maximum
retention, initial abstraction, direct surface runoff depth, water loss) during the period 1985-2017
is analyzed in each watershed. The methodology of this study deals with analyzing the statistical
characteristics of the maximum daily rain data by applying dispersion measures (mean, standard
deviation, standard error of the average, standard error of standard deviation), estimating the
Curve Number deriving from the land resources map and the standard tables proposed by the
USDA -TR55. The water balance components are also computed in the water Sudayr, Wrat and
Al-Myah watersheds using the outputs of the NRCS-CN model and morphometric variables
derived from the SRTM Dem 30m digital model by Spatial Analyst , Arc Hydro extension and
equations available in the DEM tools and 3D Analyst in with ArcGIS software. The results of
this study show that the Weighted Curve Number is 72.0, 85.4 and 85.0 in the Al-Myah , Sudayr
and WArat watersheds respectively. The average maximum daily rainfall for a weighted curve
numbers is respectively 27.6 mm, 27.7 mm and 27.5 mm. The initial abstraction is ranged from
8.7 mm in wadi Sudayr watershed and 19.8 mm in wadi Al-Myah watershed. But, the direct
runoff depth doesn’t exceed 0.6 mm, 5.8 mm and 5.4 mm in Al-Myah, Sudayr and W(rat
watersheds respectively. As a conclusion, this study determined the weighted curve number in the
studied watersheds of Sudayr, Al-Myah and Wdrat and analyzed the suitable spatial distribution
of the water balance variables.

Key words:
Maximum daily rainfall, Curve number, Land cover, Potential maximum retention, Initial abstraction.

930



.4?‘--’. il o URiveily Sledeed (5 eidiviiet et [LSRL00
Alplasll gl gy anial il ial Glas
USRIJ -

- 04

Aaldla

s vie Alall 5 ) sall 3513 Lgale adia il dpaladl il o) aal (e Alall 4l aall a2y
Ay bt 8 Al A el sty Al e jliiall Ly Jadadill s Al clalll
Aile A slaie 85 8 giall A jlatin) Ailadl cllaliia¥l g o ) gall 85 DA (ye olaall eDlgiin
U0 caline alaia) 334 was Adkiaal) (il e S Aalial) Alall 3 ) sall LS 5085 o5 5a0na
Ll Al e ) 40 il ol jh gall ALl unl) e k) ) sall dlaay allad)
ST Gl Enan Akl A el GlS e clia 3ok e dandl Caoaad s &y skt ¢ Ul
Ghliall ala LS jall oda it 8 lueadl Adadll Jal o) 321 e 5 508 ST dga (e 480
" AT dga e Ailall 5 dilad) 4

Akl 2 sall e Ta yie Llla allall Jga (e W a0 gaaad) Gy jall 2SLaall 4l i g
a3 0 ey ) Giladl (g laal) ALl adBY) 6 81 jral) Lead se lad (i ) (i
sai lgie i Al Al sal 3l XS5 dga e Sl Glall (8 Led ghan allas i
GOA Aga (e slaall Leilaliial Cie L 5 3 Sl (paall a5 4 el S0 )

e i Jla e dangl) ASkaally Al o)) gall o ) Yl allall dgal g callatig
A e sAY 38 (e Caand Al Jgpall 5 yieall dadand) Akl 3 ) sall il g5 4ilS)
Hydrologic (A s saell) dilall 3 ) gall aibiady Jasi 53 A1) dlal) 43 juall LS jo 48 y2a
o ally L3l e calinad ddadll @l 5 68 (sae e Al 430 jaall A 50 2aixi s Cycle
el ity e Jpanll L ¥l e olaw o Joal) Lais Al 4 sias uel
exbndl gl alls Al

ALl A el SLS el (Sl 55l e RS Adadll Sl 358 el iy

Gillasall 038 Jie e 35 S dalie o Loy ot (ol sl dlaial 5 A0l dalice 5&T T i
)y sballs del30 500y Welaal ) jUasd) (ud s e Gy il Gl gl
A<l &l jlae calitas Al dlea g b DU dalad) Al ) Leialdl ) Aalial) cilasall
Ban sl uel) il o aaiad o AT dudde iy alatiad T pin el i gad) 2y 50l
Al 40 aal LS e sl dpcaly Sl Yol

Ao shaie 483 g sall oliall o gaa oy i ) ApeSl 48D 4y Aglall 400 el (o pay s
Leall Dty Ayl dshaie o Aashaiall s a Al bl aa o Lpans g b jualic 8 6l L
colpally LeeLud] A jay BlSAT doa gl an 5y 5 Ao 15 0 ualic Bae (e il JalSia JSS
:LA}L:.:AM Q g d.m.’} (2012 41.{:])&4}:.1) M}.L:.\Aj\ Y C)\A&LA‘JS}Q @)\;‘\l&a}]\j
O Ae glaiall o3¢) B waail) ey Sl (i pall iy peatll dalie dudall s3a S
a3 Jlall (= palida glate Guliad by adde 5 oa Al Ja gl LeBle 5 Lad oliall asaa
Jshaell o (all (msall A 15 el 8 5all a5 (Sl il Sm o5 Cpo s B o5 gl 455 59
el dplee Aol gy JUae¥) olaay 4 sadl slaall 4923 5 adasdl Gl jally it s (5 shaall

931



.4?‘--’. il o URiveily Sledeed (5 eidiviiet et [LSRL00
Alplasll gl gy anial il ial Glas
USRIJ -

oo ke (A OOlAN (e (lall G sall da ghaial Al 40 jaall CLS e JSE 4o
il 5 (E) ol & Gl jaas (GR) 4dsad) obuall I =il 5 (P) skl J shagll 4aaS
- (R) bl sl (Eyp)

30 sall 513} il sl aal e 438 & Alall Al el Clusad A8l ApaaY) (S
Alall and Bhlidl 8 bl JSG5 kel Jshl) allas Gl b jigy ) daliall 400
33Ul 5 Axiall 3haliadl 45 jlia UaaY) jee (s AT doatas Aila 3 ) ga led Ja g0 Y 3l Adlad)
el i sl e plaial Al s dans Aibe 3l g o) il 5 2alal 5 - S L s 3
Ln slsonel) LS pall (mmy a5 8 Adlall 4 jadd) axdien (AT den ey A slsHued)
eaband) Gloadls 4 gall sbiall () i 5 e Adad SLulE G358 Js (B con s s el

e iy Aplall Glal a3 A 5l s sagdl bl all 4lay ae Alall Al huall a seda Jays
Gl gl g Gl paiga (A el Cumje g el (@ jla joshai ) ddaledl &gandl g bl ol
il 3 1970 ale 4 Reading (s Lal (e OS5 (caialall ¢ 5l il e 330 dpale
“World Water () sie a3 Uaie ol WSaly 1972 oo 4 Genterbrugge s
UNESCO Zaliidl g3 o35 il ) 52l 5 JAHS/UNESCO/WMO® il »ils Balance”
“Methods for Water ) si= (Sokolov & Chapman, 1974) ¢« JS 1974 sle B
ple (8 daiall Sida jaise A Guasadial (e pell 238 WS computations™ Balance
Ghliay Al juall ACaal @b Hlat diay Gl f “Hydrology of lakes” O)sie <3 1974
Lot gaall allad) 2B dalad) dumaad) G Caxse 983 hee] el s allall (e ddlig
“New approaches in Water ¢lsie < Wildl (3 & )smales 18 552l oy b uall
D)y Giall) (e ) alaial dglall 430 juall sl 50 <l 85 Balance computation”
Al ol @ SWAT &l jaia b

b bac sk ) Al Al jeal) dleal giall il ol canl agidd) ameall ey

ot Sl sl Cond LS (330 5k Bany A8 e S b KWL gl Gy (Ll e sl
8l gl Y e g dgiliadl) Sl il Bl Al g dmy o i) Sl
S bl e A e Jgaal) 3 8 1 S 1 50 Digital Elevation Model (DEM)
Faa Vs sued) 3l (e il s Ly peail alpals dum sl yugl Aadadl Ll
aizall NRCS-CN 73 gail 4y Jiall ga LS 43 juall LS jo (o dpaall 5038 (e il
JalSiall Caa il sele 2 Gy ) A8Vl adaud) Gloall Bee il Aoyl oda B
Sloally Gl 5 zalas) dun sl g el milail s (i Al i zalat) dalial) gLl
(bl (lyall) ) (aital) s g Alall 3l jaall Al Gl pall a8 8 (adand)
sele Ll LS ) G Azl )l Gl ol gla Jully (- jaall) Gl sl
LS yall G Aalidl cliMall s yie e dailll Gl Gl G e Jseand) L8 o5
) o guenall Tdod)

(1) IAHS (International Association of Hydrological Sciences), UNESCO (United Nations Educational
Scientific and Cultural Organization), WMO (World Meteorological Organization).
(2) SWAT (Soil and Water Assessmnet Tool).
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