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Abstract
Floods and Torrents risk assessment in Wadi Mousa Basin through GIS and
Remote Sensing
Waqas Ayed Nawafleh
Mutah University, 2021
This study aims at evaluating flood risks in Wadi Mousa Basin using
hydrological model via Arc-SWAT 2012 to estimate surface runoff, which is one
of the most important factors in evaluating the strength of flooding where the
maximum surface runoff is applied. As a result, flooding risk map was exported
through merging it with the flooding historical map and streams at risk.

For running the model, weather data for 2011-2019 was collected from Jordan
metrological department, digital elevation model via Alos-Palsar satellite, soil data
from the national project 1993, as well as satellite image gotten from landsat-8.

The study concludes that all the streams have third rank have high risk, and the
Average daily maximum runoff for the basin is 2.19 mm in the eastern areas and
10.8 mm for the western areas.

Keywords: Wadi Mousa Basin, ArcSWAT Hydrological Modeling, Historical
flood map, flash flood risk map.
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.(U.S. Geological Survey, 2017)

(7) dssal

Landsat—8 el duayhall culdUasl)

Band Num Band Type Band Length (pm) Resolution (M)  Used in Study
Band 1 Visible 0.45-0.43 30 Yes
Band 2 Visible 0.51 - 0.450 30 Yes
Band 3 Visible 0.59 - 0.53 30 Yes
Band 4 Red 0.67 - 0.64 30 -
Band 5 Near-Infrared 0.88 - 0.85 30 -
Band 6 SWIR 1 1.65 - 1.57 30 -
Band 7 SWIR 2 2.29 - 2.11 30 -
Band 8 Panchromatic 0.68 - 0.50 15 Yes
Band 9 Cirrus 1.38 -1.36 30 -
Band 10 TIRS 1 10.6 - 11.19 100 -
Band 11 TIRS 2 11.5 - 12.51 100 -

(U.S. Geological Survey, 2017) : jradl
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(® DEM-based

O Pre-defined streams and watersheds
DEM-based

Flow direction and
accumulation

b=

£
=
1]
H

Area: (37 - 7301) 145.0259375| [Hal

Number of cells: 0346

I
BaEs
=
1
1

Lpeb

Watershed dataset |

Stream dataset: —

Stream network
Create streams and outlets ™y
A

Stream Definition Zildl (g laall yaas 1(21) Jil)
monitoring  4d))all Glasay Outlets iy Reach 4alll gl i
.(21) Jsall (Sub-Basin dueill (mleal) awssi ezt stations
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ArcSWAT e s Al laddliey dld) 40l 1(22) Jsall

salsal) (M) iy Lli diles) Outlet and Inlet Definition awli ~gs
M bany ooy JSG aiday Gslhadl e dued Glo Jeally (i Sead) Gl
slal aladiulyy (Whole watershed outlet(s) sl D e (asall 4 Jledl) caadl)
L cdae dll Gl paadl slall anudi daghad awuyd 4 Delineate watershed
-(23) J=a

Bl e (sl Wl pasisall 6 13 Laly L Jade esb pas IS O
O Lasialls (=l GlelaN) = 3gal gljﬁ\ Al o dgalsll ddaulsy sa2al)
sl bl g8 (graall lalial Sy e i) asall dihia JAly oyl (gl
Aalue LSI ef G O i (aadl da hin oSy el
-(M.WINCHELL, 2013)
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QOutlet and Inlet Definition

(® Subbasin outiet
ID Inlet of draining watershed
O Point source input

Add pointsource iy
[] to each subbasin |-"'**""'i':'"-“'Tﬂ:'12 |'{ﬂ

Edit manually /-'f/ ﬁ/-’/ /4,_’/

ARD DELETE | | REDEFIME

Watershed Outlets(s) Selection and Definition

Cancel

Wholewatershed selection

outlet(s}

LMD

B ([ B
el Capeaill Gaalsal aafis pmsall Sl cuaall a0a:(23) Jsal)
Calculation of Subbasin parameters as il (a|sadd i paial) lua
B i cosilyys Lol (ala dmslgsagal) Gailadll chidly b
oalsa¥) Jaly Lol Leadls opjass Wlea  Calculate subbasin parameters
.(24) Ja) (Attribute Tables) Jsaal) LRSI

Calculation of Subbasin Parameters

[:] Reduced report Calculate subbasin
output parameters

[] Skip stream
geometry check

, Add or delete
[] Skip longestflow reservoir
path calculation

!../";’}P’ . "’&.’/ I"

Subbasin parameters dc &l ()=l Clabaall Glua 1(24) JLi)
Cleanine prusi 48 8 3a0a A uba )8 850 gl e oL@V 2
ey g g5 pans (A mhall GleldY Adlasy) Gla)all 41 e g4ia3 ol
(M.WINCHELL, 2013) .3c all _alsaY!
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Hydrological Response Units diaglg agll dulatiud) cilaag Ll

Baal 5) Gagll 8 aahY) Gldadiuly leesis Al zuwdy cllaady) il a
st bl glpall aldeY canl )l e alseny Akl Glpall Clea 4 gzl
Al Gl G lgie JST Agladl) daaglg haped) Alla)

Agalsd WA A&l aladnul 2y daesll alals wdl asall aaad asg

SWAT (HRUS) daslsyam dylain) claay ) o pass JS il ArcCSWAT
(C. Karcher, SWAT zisail Gil&e Sa €Y15 ulal) sluall oSl 2l
.2013)
Land Use Data o)) claladia) clily

293 e i) Wagas add e gg pliall Jony u.m\jzl\ Glaladiin dada o ))3) ey
z03) V) Jsanll e plaall Galial Hlga Uiyl ollia L Gle 455l 3 jagal
Chial ae i o cn) el Galual Code 2 (et amy (Text file cale
(25) ISl Ly clsy Glua) Gt gd Aeddiusally Al Ady k) L o sl
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. Land Use/Soils/Slope Definition - O

Land Use Data  Sgil Data  Slope

Land Use Grid

B |CAewAT23Watershed\Grid\LandUse?

Choose Grid Field

VALUE ~ OK

Table Grid Values -—-=Land Cover

LookUp Table Classes

SWAT Land Use Classification Table

VALUE |Ara(®%)  |LandUseSwat
1 63.25 BARR
2 23.79|PAST
3 213 AGRL
4 10.84/ URMD

Reclassify

Create HRU Feature Class

Owverlay
Create Overlay Report

Cancel

.SwatLanduseClass ..l a1 Adil
Soil Data 4,1 «lly
Slo il LY Dl SWAT zise Juiil cdland) anl ol 25 clily
slie) &5 2 Al dilaie 8 A @lly 88y el Bl bl dalsyuel) 550l
«(Ministry of Agriculture) 1993 aiu slulls de))3ll 35 Leaa Al 480 Clily
Al clalial by sam By ) et ale S,
il e lsl e maliyll & Database (iglahll) a) cibly sacls
e gisdl e MWSWAT cilily saeli dps &5 I3gds delill 8)hs gl
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USGS Cayiai aldail ol oaiay¥) ¢ Unsll Cayia 2a3l8 3(25) Jal
ekl it sale) Reclassify Je @l 2y (gl canbiaill cayyat alad) any




Y Ll Lyl aags SWAT2012 culily s2eldl laalyiud 23 https://swat.tamu.edu
Al g1l bl Jay) &5 i A (1993 de )il 53y g dus g lsl clily Cajpe
(26) S LR Ciupes b ariiad] 50 IS sac ) )

OBJECTID ~ SNAM - NLAYERS + HYDGRP - SOL_ZM) ~ ANION_EXCL ~ SOL_CRK ~« TEXTURE

910 0.45 0.5 sandy loam

1 C : D 810 0.48 0.5 clay

2 HAYO03 1 D 840 0.46 0.5 clay loam

3 L 1 B 940 0.46 0.5 loam

4 LS 1 A 920 0.44 0.5 loamy sand
5 S 1 A 950 0.44 0.5 sand

6 SC 1 B 750 0.43 0.5 sandy clay
7 TIRO3 1 D 830 0.4 0.5 sandy clay loam
8 | 1 C 920 0.45 0.5 silt

9 BAS10 1 D 880 0.48 0.5 silty clay
10 TAWO03 1 D 920 0.47 0.5 silty clay loam
11 SIL 1 C 970 0.5 0.5 silt loam
12 1 B

SL

misa $ s s A g il acat ) Al by sl £(26) J<all

oasall agaa ae il Lo addd o gy pliall dery 453 Aaika #1))) 22
ArcSWAT bl 3acl8 B clilall el gaal 4l ddayys calid dayy camy
s User Soil aatidl cilily 5208 SSURGO iy sl | STATSGO
C(27) S Al a Ua el
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Choose Grid Field

VALUE A OK

Soil Database Options
(O ArcSWAT STATS (O ArcSWAT SsU

@ UserSoil

LookUp Tab Table Gnd Values —> Soils

Attribuitac

SWAT Saoil Classifhication

VALUE |Area(%) | Name
1 75.29 TAWO03

2 16.35 HAYO03

3 1.83 TIRO3

4 6.52 BAS10

Reclassif

Create HRU Feature Class
Create Overlay Repaort

Al Cayias AalE £(27) J<al
JLEN Ly jeadl) aldl alyi) o4 Lookup Table ahauy) 55 e jall
Attribute Table didall Jsan 8 leaif cana 5l ¢ 15 Code oS il ¢(28)

Cancel

| Soil_Type2021 - Notepad

File Edit Format View Help
"value"”,"Name"

1, TAWO3

2,HAY03

3,TIRG3

4,BAS10

Lookup Table 45l ¢ gl il Jsaa £(28) Jeall
el saley Reclassify e il &5y 45 ¢ 15l Code 3 iy alai) e
SwatSoilClass aul saaa duda el
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SLOPE CLASSIFICATION <jfaaiy) ciuias

Gilang st AICSWAT 3 HRU ZLaaglyynell Glainl) claay Jias (ol
e S cpli et dae @l (alal) cul 13 Aala e @l s HRU
Gle bVl ool g 43l e (81 e saaly lasd) 38 aadius L Ldaly <)
Baseial) i) Ayl cueadind 38 (1711 = 731) o ouse @3y asa b wadl
A (2016 cams) Ay slasil I cadd (e Lgtad ua jlassl Gl el (jaa
.(29)

&¥ Land Use/Sails/Slope Definition - O >

Land Use Data  Soil Data  Slope

Slope Discretization
OSiI‘Ig|ES|DDE \watershed Min: 000 Mean: %ﬁﬂ

Slope Stats:
(®) Multiple Slope Max: 434 5t Dev: 216

Slope Classes

Mumber of Slope Classes
R L

Current Slope Class Class Upper Limit (%)

4 ~| | |45 Iﬂl

SWAT Slope Classihication Table
Class | » Lower Limit | <= lpper Limit

1
2
3
4
5

Reclassify

Create HRU Feature Class
Create Overlay Report

Chlasdy) Cayial 443 :(29) Jsall
dad elal canal sale) Reclassify e jall 24 chlasi¥) caiial alad) e
.LandSlope auls saa

Bli=g = Cancel
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asda oLy Overlay Sl ddee Wla o)<l AU Gilineaill Al ey Uy
ald) 2y .Overlay Jle jall Jé Create HRU Feature Class L a3 HRU
FUIHRU sl 2l elss dulaal)

Ll Glasg ) )l Gl el palal) and il Akl Jia
-(HRU) Hydrologic Response Unit duilaiag 8 paa dliadic 4l yam
HRU Definition djlaiwy) ciaag oy p

DA e Sy G HRU g st 8 deadiadl Huleall aat L sy
-(30) J8al HURs 4lainy) cilasg aamy aSal)

Gle sanas oanyY) e lall HURS dylain) cilasy ) dejdll (ol apdt gy
Aahe ) Calisal Lomslgyngl) Caglall & i) ey o z3sall cljlasiVly gl
e Jsaall 4gagis (HRU saa J80 Jeaiie (S sl Glpall pig 2y Al V)
Bns 55 cdonl) 3 383 (e s Las colaall ilrantiadd adand) olyadl Jlas)
o) (3l S, Jundl Lild

Dominant 3aaly HRU zasy (et HRU aoysi aast 8 ohla aadiuld) gl
J<U Multiple HRUs 303 HRUs laay cues e gass U HRU
(M.WINCHELL, 2013) .4:e il slull Cilaaniva

Glily Llia 2l (Multiple HRUS 300254) Cilasdll 285k aladiul (g)a 2l
- sy calasialy Al a1 Y Lextiad
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& HRU Definition

HRUs

Yy T'Jrgnf Mumber of

(@ Multiple HRUs

O

HRU Thresholds  |Land Use Refinement (Optional) Elevation Bands

HRU Definition Threshold
() Dominant Land Use, Soils, Sl @ Percenta
() Dominant HRU () Are

Target # HRU

X

Land use percentage (%) over subbasin area

Soil class percentage (%) over land use area

0

Slope class percentage (%) over soil area

99

100

100

Create

Write HRU Report
HRUs

Cancel

Al )uell Llain) Glasy (ol A

:(30) J<a

Pa e et S dalgned Dlaany) Gy Glilae) awea JWS)
a3y HRUS _ausdl Zd)all ArcSWAT il 528 Jsaa Liys «Create HRUs
iy Agily ¢ a1 aladiuly amly el Llaial) Claagd Slate Gyjs Jsanll

:\...}QJQJ\ oLl ilaaatiiag &ans 5Ll S 9A Lﬁd\j BZE N ‘55 i) yasal)
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Import Weather Data 4aliall ¢l af i : LG
SWAT Weather Database 4Alial) cillul) sac 18

SWAT Weather Zalidl lilul) sacld JBA (e aliall clilall aead S 4l
auby https://swat.tamu.edu el adsall (10 @iy Ledwas & Al Database
-(31) i) L WGN Parameters Estimation Tool

SWAT Weather Database

» ™~

{ Manage Stations Database

Manage Weather Database

ArcSWAT Input . txt Weather Files
SWAT WGEN Statistics

Help

Exit

SWAT Weather Database Zialidl cibilul s2cld :(31) J<al)
o e lils Leadse) Gllaaall @lily (gt Al Wil JuSY) Jglas jaasd ey
praally abial) Ball Cilayyy SUaaV) o) Aaliall clilully (el o (s5iase
lalacy SWAT Weather Database bl sacld ) lgal) & (s J8 e
il e Lo sl Gy sadae Sl la) DA G0 ACSWAT e ol Ly Ll i
PN
Manage aul ( (chiglll dasay s g3ly ddana) Glhadll bl ~1) .1
.Stations Database

.Mange Weather Database 4l (e alidl Gl #153) .2
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.ArcSwat Input .txt Weather Files . txt cale J<& e Lealydinl .3
WGEN  Slaay) cald) ale zjai SWAT WGEN Statistics 46l (e .4
Lpay Wle asjaal) Fladl aliby Je 2l ArcSWAT clily sac @ aa (38 gl

Excel #z))a) ala
WGEN_USER byl 32018 Jaiiniy cillasall Jlasy) Cild) (ggine gy .5
ArcSWAT zaliy cayeid \WGEN_USER laaay dan) (pdly any 43 450
Aahyll Glaae e
Wgenall Lagl) ililel) odad —99.0 dad Alaiind of oy Y BLEY) s
Ay Al Gy 38550 L) Jslas e AP Jad) 0058 o s
Weather Data Definition LAl clilyl) ciy s
Weather  _13¥1 53l L35 i 4 4l clldl JBiy) dlee awdd
-(32) Jsill (WGEN_user claaall clily 320 @ L) e o4 Generator Data

& Weather Data Definition — O et

Relative Humidity Data  Solar Radiation Data  Wind Speed Data
Woeather Generator Data  Rairfall Data  Temperature Data

Select Monthly \wWeather Databaze
Locations Table: | ~

Station Count: 2

Cancel 0K

Ready
Weather Database daliall cillasall clily sacld paat 3380 3(32) JLA

Gbladl iy duhall of e Ldabdl cblyl Jaxd 280 Geaadl 28l L
(3ohal) Glajas HUadY) GleS) as pasall dmgls el Andall Ll dalid)
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Rain Data 4 hall ULyl

g s iall Bigaall HUadyl Jsha ilily ayind aadiedl Rainfall Data 5380
Gl Ll "Glasall Glilaf cale lidsy (33) Jill Raingages sass
.(34) Jal (Jshgll

& Weather Data Definition — O *

Relative Humidity Data  Solar Radiation Data  Wind Speed Data
Weather Generator Data  Rainfall Data  Temperature Data

O Simulation Precip Timestep | Daily v]

(@) Reingages Timestep minutes

Locations Table: |C O WAT\MODEL\Weather'pcpfork txt | E
Cancel oK

Ready

bl Jshell cilily Jlay 338k 1(33) J<al

| StPCP - Notepad

File Edit Format View Help

ID, NAME,LAT,LONG, ELEVATION
1,wWadiMousa PCP,30.318,35.471,1235.00
2,Shoubak PCP,38.511,35.531,1442.00

Jsbael) Ol Lagyall "cllasall i) cale :(34) J<a)
Temperature Data 3 ))all claje @lily
g siall Bigaal) HUadyl Jsha <lily o)yl aadidl Rainfall Data 5380 i
Glayy Gluld "ads Jean (gsing Al caldl Hldsg ¢(35) Jill Raingages aass
.(36) Jal) 35)5all
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& Weather Data Definition — O *

Relative Humidity Data  Sclar Radiation Data  Wind Speed Data
Weather Generator Data  Rainfall Data  Temperature Data

() Simulation

(@) Climate Stations

Locations Table: CASWATWMODEL \Weather'tmpfork txt | E
Cancel OK

Ready

hall cilays @lily Jlal 3356 £(35)Jsal

| StTMP - Notepad

File Edit Format View Help

ID, NAME,LAT,LONG,ELEVATION
1,WadiMousa TMP,36.318,35.471,1235.00
2,Shoubak TMP,30.511,35.531,1442.00

syhal) cilayy by Jasyal) "cillasall cililaal' e 1(36) S

&l cre lalall Al (Says 13 Gudlal) bl saeld dlae) 23 "OK" B8l 5 e jailly
- SWAT alas e 5)5pally (s alas
Write SWAT Input Tables

iyl Jslaa S 8 A5Y) skl Ab cdalial bl saad e oL@ e
e Write SWAT Input Tables adld Joa (e clld 2y ARG lily el
bl 32l clile ol & clllyy JOK' Gilse e il & Jslaall asen sl
(37) Jsal SWAT dsiail 45kl

¢ Write SWAT Input table Jglaall LU 0 cargdl o) A sHLEY) an
g cgaiall e 3aals 8y 03] zliag LAdhral) bl saeld Jlaa oLl Lialladl
zlaiud (JUaay) clily sacl8 clile oL 3 HRU a3 Jiaty axiiasal) Bl8 13) ey
(M.WINCHELL, 2013) (5)al 5y dallaall ) 215040 cilily aread JEaY) Jylaa
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& Write SWAT Database Tables - O X

Select Tabels to Write
Completed Confirguration File (.Fig)
Completed Soil Data (.Sol)
Completed Weather Generator Data ((\Wgn)
Completed Subbasin/Snow Data (.Sub/.Sno)
Completed HRU/Drainage Data ((Hru/.5dr)
Completed Main Channel Data (Rte)
Completed Groundwater Data (.Gw)
Completed Water Use Data ((Wus)
Completed Management Data ((Mgt)
Completed Soil Chemical Data (.Chm)
Completed Pond Data (.Pnd)
Completed Stream Water Quality Data (Swq)
Completed Septic Data (.Sep)
Completed Operations Data (.Ops)
Completed Watershed Data (.Bsn/Wwaq)
Completed Master Watershed File (.Cio)

Select All Cancel Create Tables

Ready
Write SWAT Input Tables :(37) Js.ll

Run SWAT Model gl ngdl Aadaill ¢a) 2.10.3

i) g paiy Auyal) 558l SWAT z3sai Jiain b 5,8y sshaall Juas sl
DU 5 .64-bit leall Juansl) aUsi sl S5 4y .2019/7/31 g5 2011/1/1
G osndl 220 ) ey Leabaial Csllhaall @bl ol pay dpgthal Gl
0555 13a L ALIS Al 55 sSlaall L0 NYSKIP jla e sia galinall lallaas,
/(38) sl Run SWAT =3gaill Jaaniiy st @lldy e lady Casi 28 ClalacY) aen
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& Setup and Run SWAT Model Simulation — O >
Period of Simulation

Starting Date - |2011-01-01 Ending Date - [2019-07-31 E|

Printowt Settings
Timestep: T — (®) Daily () Yearly [] Print Log Flow [] Print Pesticide Output
(O Menthly  NYSKIP - EI Print Hourly Qutput Print Soil Storage
Rainfall Distribution Print Soil Nutrient Route Headwaters Print Binary Output
(® Skewed normal Print \water Quality Output [»] Print Snow Output Print Vel /Depth Output
(O Mixed exponential 1.3 Print MGT Output Print WTR Output Print Calendar Dates
SWAT exe Version Output File Variables: Al ~

() 32-bit, debug () 32-bit, release
() 64-bit, debug (@) 64-bit, release
() Custom (swatUser.exe in TxtlnOut folder) CPU ID: 1

[] Set CPU Affinity
Setup SWAT Run Cancel

Auhyal) 3538l SWAT =3 5as 3lSlae Jurdiig dlac ] 3240 :(38) Jsal)

il zhasu) 3.10.3
= zhas SWAT Simulation « Read SWAT Output 4l =i
.(39) Jsall .mdb iy sl b olSlal
put = | SWAT Simulation =
Run SWAT
Read SWAT Cutput

Set Default Simulation
Manual Ca

Read SWAT Output z3saill cilayak 3658 :(39) Jsall
) e oSl Sy bl aeld & bl zoxl Import Files e jau 4l
(= Hydrology 2 laass Al Zoaslyynedl clblall dumdly )i e il
Save e iy a3 ollaall aul LGS Ly e XbL, .SWATCheck
.(40) Jgal) «Simulation

Read SWAT Output
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&8 swaT Output - ] X

Read SWAT Output

Import Files to Check Output Files to Import
Database outputrch [ outputsed [ ] outputsnu

outputsub [ outputrsv [ output.pot
outputhru  [] outputpst [ output.vel
[Joutputdep  [] outputwir [ ] output.wal

Cpen output std
[Joutputsnw  [] output.swr [ output.mgt

Open input.std

Review SWAT Quput
Run SwatCheck

Save SWAT Simulation

Save current simulation as: (e.g., Sim1)

Save Simulation
WADI_MOUSA1Y |

Cancel

dadaill lily o )ann) 5380 :(40) J<al
Jala scenarios ewy aas & SWATOutput.mdb & ~1)AaY) <l aag
Oloall Glily s Lalad) Gllagll jhlise dulp 8 el @bl i) . TablesOut
L llagll daje FEY) Ay eyl palsal) Cuuail (ule SURFQ) adaul)

Maximum Runoff a8y bl bl cslul 4.10.3

&t Ol ka5 J) (SURFQ) el (adaud) lall oaf) aall )
el ACSWAT Zhsai s Aiadl ol JSU asdl) adadl Gloall )38 13gly . i al
nbandl Gloall oad) aall gt EXCEl dmay aa ledayy e il sl
Rl Ao d Galsa¥) ST G Gl G LSS Vs« san e i S 8 e
bl
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2019/7/31 A 2011/1/1 5,88 gy L) clily
cile 8 asagall (2019 = 2011) splund) Gy 32l Zhadul & 4y
Jemn 1355 Excel malin J) Sl JSiy clilall 3ac 8 ale sy (g3 Scenarios
& galindl b Max diday A Gay cdliaiie el abal) Glyall cilily (adlaiul
spbial Clsin (e L JS g2 IS el aladl Glpall mdV) asll saas
« Excel Worksheetiliasia Jae 43)5 e Laiayy (2019 — 2011) o L <ol

sasl) o] Gl Jee it AVG il g A (a5

ooall ik sz Join sl e Excel ge ArcGIS dpmayll JalSs
Ligie ye bl i dlagd o U) WiSe Mgy - (al) el oY) adadd)
sl ) ) Lyl
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bl Juadl)
ciluagilly Lgiddliag gilidl)

Arc—SWAT aladiul dasleugl) dadalll ilis 1.4

Sl e oball lraniodd dunglyued) Sllell 3 alfie 0S5 SWAT st
Op el Aap ailiSiuly cadedl Guli 3 Resedally Alyiall Al Bl ¢ el
e il Akl ala¥) b ddisal dplSal) o il

35°22'30"E 35°24'0"E 35°25'30"E 35°27'0"E 35°28'30"E 35°30'0"E 35°31'30"E 35°33'0"E
L L L L L L 1

SUB BASINS in Wadi Mousa Basin| "
30°22'30"N- Kb"
W A
X‘;X'
s
30°21'0"N-
30°19'30"N
30°18'0"N-
Sub Basins
30°16'30"N+
[:] Wadi Mousa Basin
ML LI lKilometers
0051 2 3 4

e g5 s A due il alal) (41) Jeal
ArcSWAT 2012 e slaieYh Ealll Jee @ Haadll

) dabad) 318V bl Tlas AreSWAT dadas je zand A gl g
e F N Fisaiy Ay Glly (e lggle aid degfie CDAAe ) Loaf st
) bl Caian gesd) Al bl 2lely (pmY) @Vl @lilys (DEM
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6:\5‘ :\T};j:u.u Caalg 6(CJ=MM d}&) :\...);.iau Cjtu t(eua Gj;‘ LY EWA| ne L@.A:. d.sa;.\u:\
Raetl) ) e s S e Bl g1 el b Hisend) disal ol ) i

(2019 s 2011) 58 glnd geitis 1.1.4

(10) Jsaad)
Arc—SWATiaie e aaill) iyt adl) Jausia

won AN SNOWFALL SURF LATQ  WATER ET  SEDYIELD  PET

(MM) (MM) Q(MM) (MM)  YIELD (MM)  (MM) (T/HA) (MM)

1 3421 8.49 1.79 045 2.24 9.7 0.44 70.24
2 339 2.26 336 0.58 3.94 12.97 1.98 81.68
3 18.32 0.98 2.01  0.66 2.67 15.96 0.77 113.43
4  11.37 0 0.6  0.52 1.12 20.28 0.18 133.34
5  8.03 0 1.02 045 1.47 21.62 0.22 158.32
6 0 0 0 0.28 0.28 11.34 0 156.36
7 0 0 0 0.18 0.18 8.45 0 146.81
8 0 0 0 0.13 0.13 6.6 0 131.66
9 0 0 0 0.08 0.08 4.67 0 110.48
10 935 0 0.76  0.09 0.84 4.58 0.28 96.68
11 931 0 0.12  0.16 0.28 6.63 0.02 72.93

12 21.6 5.09 12 027 1.46 6.76 0.41 68.5
Total 146.09 16.82 10.86  3.85 14.69  129.56 4.3 1340.43

ro Eua
Al (WATER YIELD ¢ slall lall (LATQ ¢ alaidl (lsall :SURF Q
(Jaisall Anl :PET  cqlyy) &5l :SED YIELD ¢ tadll jasll :ET ¢ Sl
Jpanl) &5 Al 31Saall Ladasad) ol ill ddan giall 43 )elll adl) (10) Jsaadl mzasy
& Ll Lalias) 40l mitll bwgia jedany «SWAT Output 336 DA (e Lle

67



146.09 Lsidl Had) il Jars 3 dum o adand) Glyally HUasY) Gl o
38 Blaead) oetll ST old Ml (ale 3421 ) Jiea) O gsbi ass (g5 ple
O adly ale 33.9 dady bbb by ol 3421 Ay SO 8IS Hed e gl
aa) O el sy cale 11,17 oindl abandl Glpall Jaes 5o cale 21.6 JgY)
LLd jed s badan Ul el ST of umy (ole 3.36 )

A asls el 281l Aada Arc—SWAT 2012 31l cilajia sasa o 2S5 Las
Jiay asly JS5 6 Aalal) dyyedl) adl) <iln 48K W padls 3l CAArcSWAT s,
SWAT Error 33U (e lgle Juasi Ally Gl & daphll daaglyued) 5)5al)
.(42) Jsia «Checker
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AAAAAAA 8 & PR
7 Y )
Evaporation and LSO Y A
PET Transpiration g i
1.350.6 1326 vt
P77
% &84
[N A B A
, Precipitation
¢ 714887
] &89
R
Jy ¢ .8 7 -8
I/ /’ ,/ ,/ 'l Average Curve Number
t oot |87.21
A L
Voo
' )
Vv
v
/7
I
’r 7
[
’ .' | ll I~‘ I‘
Root Zone X - nfiftrabionplant uptake/ Surface
d ? Sol molsture redstnbution 3 qa:
Vadose (unsaturated) | Lat
Zone L o |psenet Flow ™ .
I V v .
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