Journal of Watershed Engineering and Management etul Co e g cwdige (oibyR- sole 4 pi
Volume 11, Issue 3, 2019, Pages 806-818 MA-AF Slmio AYAA X o jlois VY Al
DOI: 10.22092/ijwmse.2017.110164.1297

(S 2hoble Cardg (Ol 6250 9 (oSl Ol pdi gy (S (puand
)‘3}.3.»; :‘Sé)g.o ey | 129

POl g o e 9" 63T Al (g0l L STl Lungen (63958 el ol saes M ilolus (5515 ST Lo
OS2l ¢ xnbs wlie 5 (530liS 0uSiils  olo3ble (653 (semiils | i)y olKsls  samb mlio 5 (55,5LeS saSiails ¢ Lozils !
oo lioaldl 0uSiaghy Ll © g a5 olEtsls «(53,5LaS 5 ommds olio 0aSasls (ol ble ab )l el 5T o

YYAONY/ A o pdy 2, VYAQ/-£IVF el yo 2w,

oS

5 yheadl o SIS slajl8 clale anlo o (ialidl 4 e Lis jo aldS Jlu Ve b Jxio slac s o,
bl o ohoble 5 b JlSis do Sai)l condy 10 i o col ool jauadl ol sy jo Lo il
o Olsrear olioble sasyy Jsg.Lgnﬂ 3wl ool atiils bag pe a8l Ol s i b bLS 1 o Lis Galize
Jb g aLBIS Wy, (o) b Ghegh nl jo el ond hhae Bl )0 (b e w0 B 02y 550
G VEYA-VFA AYAN-VFY e AYOANYAY AYOANYEY Sloj o5l i <IB 4o sanl Loyl ol50,ble cundy
S 5550 slalre 5l plaST o (gl ol s IMDPA 15 bLy o cpees Joe 51 (6 u5 0,00 L VFOV-VFA-
S50 40538 5L g Les lal o sl Jasls s dilate Layl o5 4y 4z g5 b (63558, 50585 amlitiines) 5 muldl)
3 GFDL2.1 4 HADCM3 o8l Jow 90 3l oolail b sans] ;o o8l &l s o s (o 9 8,5 J15 o)
Sge o] Gloosls sl aled liie 51y 9 57 (spes (20,5 s sy 5l ALB 5 BL A2 (g5l 4
e 6995 Olyed 9 b s abib ez ;0 VWA 9 VYD 0)98 50 )0 (LSl )5 Al (e 23S
C"L"' A eolawl YFVA 9 AAREARAR! 0,90 dw 4O o..\.l.i" Lg).g)lf u_:‘).».».a.: S ‘_g‘ﬁ J?S)LA 6|o)m)
a oS aib 5l Olaws pl aS 005 s Gley Job yo ool Sl e a5 sas e Hlas el Cussa
dsb 50 @loble 59,5 ole Olgiee alidee slooygo annlia b wosg Dglitte ol 4 Lawgle aiil 9 Lawgie
ol walgr g9t olioble @B S Dge Ko dad 4 gladd 5l s 1 cel 00,8 oy 8l Gl
D1 dler  JlSas g aiwl Coow 4 sanl yo oddl slo el Coonl W5 ¢ pizmen

IMDPA «Las «3s5 Lo (clo sy oo ¢ alis o glsllS clal5 - goadS glaojl

g o LS Giby S ol e (e doddio
b dor opl bl cess Glle b g e Olpl po e a8 ams oo lis Su b asles ¢ BT

e g Comex Slali8l aby 4 g, Wy, sl )8 Gk 5l g 009 il blo pgsans; b 5bpns 5 s
b ils g Sl sloizl g oolatdl gla L sbe 5l sbroe sly Slwl slagts, Ll

aknazari@ut.ac.ir m :ols Jsiwe



IVAA O o lels VYl

ol S e g (owdige (SBBg% —sede 4,85 JASY

Sad 50 She Jelae (Ve o A) Raeisi og onlss
Joae 5l ool b (ol slagbls) (ol50bls
5 axdllas 8,50 1, S,LS .S 4ibaie ,o IMDPA
51 aS sy S opl @ Gaiod (pl plil )0 (g9 .0l
@allas 5)90 adbaie )3 2lioble slolas G
Ol 5l o 5 g 2oy AVl S 58 slns
slads; alS ids g mldl (ol (ol p s
(Y- - V) Nateghi .slesls plais! se5 a4 1) (gum
23y 68 s plioble Sud wn
o 3 85 Aty 4555 Spgo Sligis ol
i o oS Colaa aSla da sl
21 86 S (grein T 2l Gasls 5 b
"l ol AEE Zolys o o albaie liol
Ngy Wb sl g wad Gl Gee ibaie 25
o allbe  Jols s op aibie Slioll
L (Y-+9) Massah 4 Ashofteh  jigacgusl asg>
Caaalh poe 35,5 15 50 Ay (o3 i 5l o5l
asy> slod a5 wisls Lis AOGCM  Juw a5 by yo
b 0)90 4 Comad B (o 4z (28 B Sy o
B A )b Slpess oogasme g S ool il
Abbasi sl o)y LS zls 0 aale> s Ve
ol Sl b))l (V) e) oLSes s
0)90 3 @iz ol bl plasy o Jlsas
e siabil 5l S ek Y¥R L Y-
lojy, slaws mals oliwl e ()L e
Y sgam 4 Les AVl Sl bl g lan
oo ailale Lyiol38l oy yiiion a5 cl ol )5 sl ax 3o
2 So ol a pleey Jad 4 bgpe
s Jlusis 5 jsbay 5 o walss ol 5 ile
RCHIPSRANT A 23 LRI DO RN com B
Q) 0g,alS dasg> 4o (Y1) LKen 4 Sayari
HadCM3, ) s>  soges 50,5 Jow 90 awglas
o 5 5 comalBl ool b e ey 5 (CGCM2
5 ol s g as sy weldl i cov kS
SR B g s a8 ol ylis el Slalas
olos gl ssliw 90 52 b g HAACMS s b ooy
5o ol aales slad ill GYgaxe g eoyge
Olee sliw 93 2 L CGEM2 Jus )5 o5 590

99 5 Joe 90 awolie g nml lews (il oyl

09> pad el (ool Lulph yo (Sl 59
5 ezl Ll 5 Gl m ek Sl
s ) wlawlie ool ons goladl sloloy
Olrl 5o ks & 5 Conl s 55 gy 4 g, W)
0 Saday ol St gble 5l gk o asl
2h0bls easy 05958l a5 Ll b Ll S >
9 Sy damme G595 0929 (2 550k 5l (S Olyen
el ok pilae Gz 3 bl plagdl
OgalesS oloul alsdS ams wiz Sleladl oy e
g 5l sz Sl i g ookl b ablie
ol 2loble (B jsbar cnl wie o lojls
Sl 5 (o) 3 ooeld) oreeb Jole 5o b
S5 st 3] else (s Julss oo o 2
S5 355 ke 5 S et Wik
5 ol Ll s 25 (S5 sl Sls13 5 o)
8 Sshin wymns SeiglsSl ppe Jolse alex
WA (et diie a4yl ao e y0 o Sl
Y+)e Ghasemi) cwl 7 ae ol aswg iy
ahauly 4 el (o a5 020 o L ode S ls
» Sk e )0 bl ens Gl glac Il
ol Keng Rashki) 5,5 oo 8 S b
Olie 0ol plp g0 a5 o4y 0 Uil (VoY
syl K ez SR s GSaeSles
Jlisa &5 (SBlse plo LS 5o jaendl jo lalsls
S8 b 890 wad @ g 1 len g O wccils walss
Al oyl cpl jo Glllas oloul o mpe (ol cools
«Y+\Y) Kouhi 4 Babagian oldlas 3l Jol> zls
s 90,5 Je 50 jleslatnl b plul s bl js
a0 Lo g o als 0, 0,90 Job ol lis g
aalgs ilslas 0 YIF o VT XY o sa oSy
AN g YEIY AYIF e 4 5,05 9 juses 5 il
Boyer Sladllas zuls o5 sales Loy yil38l ws o
Az Sluss S ol plas (YeVe) oKes o
ol ygai ool 8 gl & (Sl g o)l
e Jyad (b )3 oud (cm ey sled il ]
5 Ok & By o LBlaie 5 (Sl (s 5
5B Ce 1) (B Gibgr 9 0ad 0SS Ol e
$5515890555 535 2 1 ol sl 51 s amls 13
rhe 5 s Jlod sleasli i s3gds e



A-A Sl @hoble candy p ool 65 5 (ooeldl Ol pss gy B s

Sl siale S Slil @ g bl ply il s 5
Ngy 5 g Syl ool @il cony o b
L Shegh ol G0 g I ol )5 s
s g el iy ST gy BB gy Lo
Ll 2lioble Sl carsy 55, 2 (2l 628

o295 9 2lge
By 30 a5 GB,5 semul 03> 1 g3y O g0 dliliie
L owgdge wgamme pliwlsS aw psul ojs
195 sy i gd Jlads )0 S AT colee
asg> cul oylo J18 1 6 el S AL vgu> alold
odds @dly sl b (5 %eskS VO Sga alols o
Slaze bld 4 adlas 0,50 ady>
VWAV B OO VOV sl sk o bl i
RTINS SERYNIR S PIPNIPSPSIE S £ 2
Ll a4 Sl ailis o)l 3 Jlos OF°
gl anypeS 0 Glpl (oulib e G
o Bl gy a8 el as adly lsres Jlos
e Bl Al S 090 Bl 4 (pulidim;
Inceptisols 4 Entisols o5, g0 4 adhic sl Sl>
P ase> S sy 0 assl wyle gl
wiboo LS S U lawgie C8l wnl Coon
odds ol 5l e soslaiuwl cusly azes jo a5

O S el

G Ll i A2 gl a8 ols olis g i
el @l S danghn e Gln )
(V) L, Ken 4 Ghermez Cheshmeh asla.
ooleioyy S8 genlBlgdige Jalgs 1 )
ol cds a5 ol las SDSM Jaw gl )5
Jsbo Gl sleasss o a5 obeolfil
s oldions, (658 <5 b wad &3ly HAdCM3
Vof gl b oasg,l o] a5 (5,ebas .ol
o5 sl e oo AT L 5he 5 i e lee
s Haji Mohamadi .aisls  plais] 0 a0 |,
@l g melSl plog Sl gy p sl (T210) oS
(SRS b g e dibaie 13 Lod GloS wlidey,
4 HadCN3 s> ogos 59,5 Jow 5l eslinul L
Joe Cdo g pd adlaie 0 a5 W, 4 oyl
6]9 el SlLbl solKiw! b ‘_g)bsz.a.c Sglas
A S G o] jo loyge sles lade
elais 0g3 4 (i (il al Bl ol
ols
@il & Sl (nl G H95 e glie (o)
S| @L> L g oo Lg‘A..liMm (5)|)UL’L"" AW
Ol Syide jsbay latagh i ;0 4zl
ol 009 ol Jole 90 b S 5 ST el sus
Sl ool 5l (codldl Jelse lap)] o yo oS

G52y OlelF Ol 5 Gl 5o aslllas 5 )90 adlaie Conbse - JSG

S a8l s alie Jgl s )0 aS (5 5bar ol
AYOANYSY lej el @) oan] b axais

99 30 3 )15 gy (gl (pl Bas 4 axgi b
Gl GBS0 Gbh o g bl (IS ced



IVAA O o lels VYl

ol S e g (owdige (SBBgR —sede 425 TAXQ

e Skl jshie cnl gl el (VN (S
9 2 sbadly pwne :Sle 1 alioble
() adal)) 0d (6 uSo 0 slre

okl Sad= Z%’ lerinas 5 55lo8 9es85 X ol
M)

B e (V) akly 5l Jels bl oobl e

aie \ sz Blae ool il slags S

g AFYIVFA. AY-NFY. AYOAIYAY
G )0 9 S35 1B myp )9 (VFON-IFA
opsy gy 3 eslawl b ol (6l i pgo
OS50 b g bl o ol bl GBS L
(polys g wud) JlSies 5l el ilies ozl
ool Condy (LSl S8 5 ey (pmil DS
sleazli 5l oolaiul e (28,5 13 ) 000
43S lidos yis )0 gl (23,5 5l o 55
5 Zehtabian) IMDPA  Joe 55,5 (uizen o

ot b Senss S Sloclih b i ) Sy

=S o))l Cudle

hoble ol &S guail

LRI P 3\
VA=V \
V=Y /0 ¥
YIF-Y10 ¥
I 0

aba>de LB e
oS
bgie

9 WS o0 S £55 5 JS ) Jlsias lys
O S 00,5 SoS JLSis Sl s
DSl oo 0593 65 Sz 5l el als
o Hlade Sl 5o JlSas el oasyy
5 ogb e «Sis sble j0 sany opl .l GVl
S ohst ol g8y was oo &) osbye o (>
5 Gl (slaml Swi; awlele sl Jlgie
el 00al ¥ Jgaz ;0 185 5,50 slajasls )
b}..\.wdml?;no)sécu)ép.‘b‘mww
dlee ohoble was (V) akl, o 6,086l

A 0ol

el Jlons= Vil (ot 58 bl LS il

™)
shoble Sepl 4 az g b padBl puii (S s
Jolge 5l b Dyl azpe g (SWL p edle
9 u;ol.«:.’ﬁ‘ J."Lm.o ‘sbl)‘ u;/,ﬂlf 05D ‘GIL..J
sl ady 5 ey 5l eolaill o elais
3l oolawl ouisS Az gl 9,00 5l g Wil oo SlaSS
Oldlae 665 cpl jo sloizbgoladl glag L

e 50 oed8l s oo ek 1wl

JS8) Sledbl glhasy sl eslatnl b i 5 oo
Loy sl 2 lp oad g gladdds 5 (b aslo
5 il b 5 A2 da S5 5 loerY 5ails
R
Bl jlao s 50 coliiuwl 090 b Ll
Jeily (b)) 5o (b Jlre S ool Ll 20
oysl Syzah s jsbar 5 sl 20l
Sy wdifte i ol 0 8 el plaesls
lo)bre plo slagasls o2 55 pudtas je jsbas
Sledbol g3lw s05 jelainds (Buizd ol jo bl o0
St awls Sl sasls an 5l el
w90 JSis lp ol colasl JlSis,
SPI Sz arls 5 JlSis leiwl asls
oerls b gl ol s VO ez Billas
asg> 3l )l ol VO (5,1 Lol Sl eVl ),
Jlo Yo ools  Scan 3l oolainl b g ol oolasl
o Slp il Ll YYOAVYAY L 5l Ll
oolaiwl gl gy 5l adlllas ol jo  Sis azls
I ISis arls aculre glp g el oal
ol adly po il eolatll ojlasbisl b ey
sobie sly b Jlial bl o a3l
Sy (pizmen S9boe 03 p 5 Sglite Sl



Sl @hoble candy p ool 65 5 (ooeldl Ol pss gy B s

Sl oo &SI (Ve e o) o] Ka o Gordon alewga
3 Jelos nitere 5l So e cwl S8 pLLS
)‘ oolazul Lsfhhulio‘ 9 ).H.M.Q.) u.o.lab as W
S92g meldl sis Sl oy sl 352 9e slaesls
LgL(by)Lo.w 23> 0 ul?w‘ 6&9.:}»..» .)w.vla asls
Slog )l (g 5l (elexx 5 (golaidl) (oolBl o2

Zeol SRES L

3l GFDL2.1 s HADCM3 o Bl Jow g0 » ogdle
s s 3l AIB g Bl A2 s L 4w
alewgdy GFDL2.1 Jaw .o oolawl cogas (o0 ,5
Sy ,» HADCM3 Joo 4 (Y--#) Delworth
ol sl oals 1zl WIS s HCCPR Siliiss
s Az, VIO Jsb boslasis gl Jas
ol el ol Job az o YIVO o oLl
aS Cewl (owsildl s> ool caz) GCM oo

weldl Gloasls aibs 5 59 =Y Jou

oSl jlere

hoble ol &S guail

L aYlo )b L
o o lastiwl o)L b, o el S sl a5 g il
SlSes el S (mm)
P
JLY 5l ms \ >80 > eV () alasdle BB
J £y 710 AR N YAe-Feo ATARR VA V) oS
JL #-0 ¥ ARERYA N VO+-YA- \IE-Y 10 (V) lawgo
Ju v-¢ YIY [+&-+IY YO-\O- YIe-Y10 (F) o
JL Vsl e ) <feb <y YIe-f (0) s s

A ose laldl wlies 3 SGdE by
Gsy Ol real sumakb lp el sl
Ol L g A ooliiwl ool Oyl gunands
Sledb| ands auwslio b ool ays slaidl coo
il oyse b Jod g 4 g (See) Sty
¥ dosr b )5 sleasd waly o .08,5 1,8
e 5l 6l Sk gt Glp S 4
Joeo s oolial IDRISH 3l 5 50 G5 L o 2ni;
G555 clashs j kil CA-MARKOV
Sl (L3l 0yslaie Wi (avass g BeS ke 0 e
Sl Ghdm ool S sngtn lr &
Joe 65,80 bl o 09,00 B4 (L)
@ ol ok s Jlisl S5k 0pas;
Condy ol Jlizl Gyl B Kus
a5 Al Colue Oluss gl p )8
IWAD o VTP (slalo odd (gaidids uslas
b pmple 4 Gl Rbg sleasd (lpea
g5 el ol al eoy 4 Cuady

b 1658188)90835 9 (ewlcdimmo) Hlro
288 anlge jlediay lelse lsieds (555058550955 5
O Sl Jeaily Sz )0 ey 058l ()l
ol &S Sebar S oo Ll ) (VL 5 odes
Oibgy el aboz 5l Jelge ol Lo j95 0 po Jelse
Cawd g b buld plo g Lol o pae (alS
U VS TS S RV JNSUOWIN. VLI I
S s3sls8)s0835 5 ewlibime) Slxe e sl
5 (Coglie o) S Combes slaasly
ookl (6,15 9>y S (gl pesee £55 9 (S5 558
oels 90 05 (5,8 coll W azg L andl as ul
2 Jol add cad g Glole 4 St ol

S A gy 2 )90 0590 TR
ol 2 6yl wxly 5l gylope e g9 eSLY
()5 9=ly 5l gl po e (ALl (8L sl Ghesh
S VS0 o Lo 4 bgs e «(TM) o yyslas ||
S 5l e sliie s el oals oolazwl YYAQ

L Soyegoly 5 owaid pmmai plxl 5 isle



\VRA ‘\" O)Lo.:: 4\\ a.\l?'

ol S pde g (owdige (SEBg% —sode 425 AVY

el 2y gt 4 Jol @liobls laasss

S oS pSandt Yl F g 4 azg b
03,5 I Gl ol Job o 2loble ol
-YfA-. 0,99 O")?] LY .bs.']a LJ“"‘)S‘ u.').a...u...» ol
FYIEN e 4 0ol oogamme a5 il oo VFO)
ol 4Bl (6 iy Aoy

sl a8 6390989095 (owledime) slme
N F S Sh 5o $5l98)50535 5 (el Slne
Gl odalie BBV 99 A

9 6 &5 4 Ay b Baxly 5l gl e e
Sordy (5igiS Sy Sl el i
cps BT Cunsy (IS @ Sl @y
NSl a5 Lalse plo s ol Giulujb g5 5 S
(e e oo pll witee (05 sk o
ol Ll ¥ U YV 5l o1 Oless g 60,8 Cunsg

Sy g s
a8l Cadas o wso 3l 2okl 4 comlus

&1y 51 6ls 0 Gzl SliLel =¥ Jous

Sl ST & 2=y
v S i dnngi slp 05 (b lie 5 55508 (LB 56510595 0 5 20 )3 VO b o 3 w85 18 Loy,
aals by 53 aalpl g Lt g 515 byl & jg0a S alejd g (o055 BT 5 @0 eb)l Sl iy ol sl
¥ RS & e
é}.u‘sn 0l
¢ et & ol gl (S (505050 (ST o) o) el 50 S Slabad 50l IS5 @y g 59 6] G
) T . sSrEr
()l g (o) ©f 550 55 55
- SN e Z s Azl

1780000 1783000 1786000 1789000 1792000
1 1 1 1+ 1

=
)
®

2564000

1“10?0
T
2561000

!55!0?0
T
2558000

25550‘00
T
2555000

1=n s
" | s s 0052 bl b
'M |7uo=n |7m'00 |uso;.|o |7920lN
CAYAY Jlo el e obal 5ol S aid oY S
\YOA

11Im:lﬂ 17.)0:!0 |7ll0‘ﬂﬂ |7!ID:)II |7ﬁ°?ﬂ
N
g = - = - : Le
g LY rE
H \ih ) E |8
N
g/ Lg
i i
s 5 § L Lg
] g
8 g
i I
g L
2 PRI g
8| addi gloaly 8
s
ot
s | g L8
g s §
g ] <
: (LTS T
Kilometers

mno?m 11!30'00 |70$0I00 170’0‘00 |7ﬁ0;)0
YEY Jlo welll e ool 5 3ol cus asi -) S
VYA



MYI Sl @hoble candy p ool 68 5 codlll Ol pis Wy G (e

1780000 1783000 1786000 1789000 1792000 1780000 1783000 1786000 1789000 1792000
L 1 I 1 I

N N

B

S S

=
A
A

2561000
T
2561000
2561000
T
2561000

g i I | I -g
o s ey
. -
.. : | | = s l I
§ ) L : § § . A §
| IS _ |
.G e, 0 W35 5w
o u' slsy . L1 S S - :J‘ ey : W‘u—u’ - Kilometers
1780000 1783000 1786000 1789000 1792000 1780000 1783000 1786000 1789000 1792000

V0. Jlo o8l Jhme bl » (ohoble God asB P USSR OVNEY L LB L elil  ol5oble oo asds - Y S
VEYY

1780000 1783000 1786000 1789000 1792000

2561000
h

2558000
f
+

2552000
n
&

3

s s e e »
005 i (TS W -
T 05 s : Kilometers

1780000 1783000 1786000 1789000 1792000

VOV FA- o a8l s bl olyoble o 2t -0 JSUb

el Jlre 4 o oliobl il 51 S e coluw -F Jgus

0,90 C>luce
VRV FUWR RN KRV PRESN Lasgie 05gume 05 0dgdote abaxde Jl8 & o0gama (o)
fVioa \rdiNg OINE \YPY-1YOA
ADNA vy LR YYAY-1YOA
7Y ay/ay BRI . AR AR
YAIYS \Alias . . VYV -1 FO-

v/ f £/q¢ . . VEOV-YFA




YAA Y o)Lo.we\\ ..\17- )Juiw)augwwa)d—gsalﬁbw MY

1780000 1783000 1786000 1789000 1792000

m,’m
2567000
@
™
2567000

2561000

2561000
T

2561000

.;.u,,tsw,
|
.~ |
4| g L
1 E ﬁ | — §
s s J
4 e — 55 5y O B ctometrs
1780000 1783000 1786000 1789000 1792000 1780000 1783000 1786000 1789000 1792000

VAR Jlo 55515855095 VPO Jlo 390990955

27000
,
2567000
2567000
G
2567000

2561000
T
2561000
2561000
T
2561000

x
o s e v
Y55 s U Ll — S towcters 0 e - e N —

1780000 1783000 1786000 1789000 1752000 1780000 1783000 1786000 1789000 1792000

9 ewlidsimn) slre (ubal p 2lble Sad anss -9 JS& 5 elidiime) Jlre (ull p bbby Gad s -A D
VEER Jlo (639098 59005 VA Lo (bt S 5 (215 (62)55) (535198 94555

2567000
T
2567000

2564000
I
T

2564000

2561000
1
T

2561000

2555000
1

T T T T
1783000 1786000 1789000 1792000

VIV Jlo 535158550835 5 (slodine) Jlome oobool 2 okl ol s Ve JSC0



AV

Sl @hoble candy p ool 65 5 (ooeldl Ol pss gy B s

399870985 9 (elidimme) Jlme 4l o ol50ble slatals G pa Colue oy -0 Jgua

KW TR E KVRWIFRPREN

.la...:}m [ETRE

f"S 63950 ala>de JJ@ e 03gd0

<IN Yv/ay OAIAY

YA YVIVO OAI-D

VIVY ARVAR NN

VoY ARTARS NN

Yiov YAIY? INAARS

YIYE o
AlAR . YYAQ
V/29 . YE1]
<100 . YFFA

\INY . YFva

AY A JSsl 50 mls a5 b ags 5559850555
el o oals HLlas VO 9V AY

35 ey p S onl Bl o0 F Jgur 4 azgi b
B @hoble by ok o alad jsbay a5
3 i VEF L jo Oluss cpl g cnl ails
O B F YT e

S S Az

Fi @hoble @byl ey 0 e B
losgy S yate ol (b cundy n bagiags
oy (rl p HNSSE Jelse sasi 5 (05 edemmn
5 Ol ALBIS Wy, uad Ao ;0 b Cesl 00l g
Ol o 058 plil (65568 slatmghy okl Ll b
5 o8l Oliss Glojee 256 B ol orw (gl
aibio o 50 @bl ST g, 2 o2l mlS
DyeS 8 (g 9550 (S

"BW‘N) IYIJDPO |7m‘00 lYﬂD?O
84 + & g
g g
‘a
84 L
g
i g
5 s
E g
>
5 : % .
Ay . B

g it i . Lg
3 5 X h H
g ; g
g . 1 g

] q

) &y

g N o YRE =
8| s N TR X3
£ - e g
Rl || oo Bl
.G st 005 3 4
Kilometers

T T T T T
1780000 1783000 1786000 1789000 1792000

VAR Jlo oliobls Sad e atis 1Y 5o

Sy 4l (ol 4 g5 oo D oo 4 4z b
s Sy Sloy Jsb 3 il oliee oS
30 &S5 b 0gh e 00d Al sl Liig g ol
Joo 5 s ol wad e b 1PAY L
law alidl wad dads 5 als add ol VFVQ
VIV Lo jo g Gl was s g ol olab
aib g SRl Wkl g lwgle g oS aib
CSiw gy » Sgliie sl S 658
)8 g W5 et 5 ol yd 4y (ol
Glbais 4 g L o@lioble wod add
e slbacs ¢ od8l Lae 5l sowl Casow
Sy30 0)90 TR G50s8,90555 5 (ewlidme)
L 2hoble @ud ol aad dagl 3adl5 5 (o)
_G“LMQ*A) 9 W.JS‘ )lﬁ.&n 5.) )‘ oalau!

1780000 1783000 1786000 1789000 1792000
s n s L f

N

2564000
2564000

AW oo
: Soon o H
% b 7 ¢ \.
g e 5 R - 8
2 - 2
8 "’E‘:.- ]
5- ’ -§
s s, i

| g
B~
- =

o s
G55 st 025! }_u .
— Kilometers

T T T T T
1780000 1783000 1786000 1789000 1792000

WEV Jlo lioble Gud e acis 1) S

-
=

2552000
'

T
2552000




VWAA & ol )l el ke § ot (g — sols 425 JAVD

1780000 1783000 1786000 1789000 1792000 1780000 1783000 1786000 1789000 1792000

Wy
=

A

®

2561000

2561000
T

2661000

- } 4y )
- v
| | g e s L
da 2y
=-.M1le—!
s seny 008 Ll S Kometers 05 st L1170 T —
‘7mh 17“01” 17“‘” |7l”'ﬂ) ‘mﬂh 17!0"00 ‘M tnu‘lo ‘M "m'eo
VRO Jlo slyoble Gads sy anis VP SO VEY . Jlo ahobls @ads s i VY IS0
|7m‘on ‘7530P |7MP 17”0‘00 |7mP
N
s + - - & + \ s
u‘ g
1 g
2 2
2- : : -8
3 2 v 3
S| s |
T o ey g
|7m:n 17.&1& |7uo:)o 17090:” 17’20‘W
VEA: Jlo olioble oo fus 425 18 S5
& o &0y liobls 48 50 Oad I SG 0 Colie aoyd —F Jgur
Wi )l 05900 RVRWIPRYRESN L gie 00guzxe PUIFRTRE N abaxdo JB .8 ooguxe
FIN - ar/re -Io# -J¥ \YFO
ARVAR ANNY <100 o/ \YAQ
Y¥/PY YO g DAR . ARAR!
YY/¥9 FYIY - e : 1FE
\Edi Y/ 4 Al : VFva
5l 5 ol e it (65)5laS 5 Lol )8 9 Bl A2 g )l aw ol faghy yo
=2 sl wes o 7y sais| jo a5 el ol ool jo ol a5 ioxe il ol oolawl ALB

(oolaidl Comsy o Ol A5 e (S (5 okd olaidl womex Jols  cloixl golaidl



M7l Sl @hoble candy p ool 65 5 (ooeldl Ol pss gy B s

Sl 0,0 o ol Db S sbe,
wbu...al.’ el (\a G oYY dl@g)iw) Sl 0092
Gred g (Srex il oI5 o4 adlate
CawdVh 50 g oan] slao g o b,b zals cdeas
bl l Gileyd 5 G Sng Curdy clea,
5 el ool g ( olioble b)) Joe eads 35
ool bl Glesy ojgs dan jo ol 3L &l
Jdods alindS o Bl Loyl )l o ddlaie ol yog
Lilyd 56 pae 5 cwlie )L Ll oe2g
50 0l s Ol s Jdows sanl g Jb Ll s jo
wxge o Jusis leinl (izren 5 ol W,
@ gy oanl Lyls o o8l Jele Lol b sl oo
Slags & bards o oloble anadlb oSG
kb sy 09d (LRl lre adlb
5999890535 oo litiinen) 5 welll e 55 (go0e
L}"‘ L ul};‘;ﬁ J.i.u L))‘ )y LJ Sl 0 00)3]
L 39l98r90955m (omlidpmn) slene ATOANYFY
ool b8l Ll 5 i YIFY gone 35
o) 9 sl Sends (Jl g aldS Llyn
0,99 g3 4O g S 09gs ).39.0 J.al.c ub...ccu aslais
5 \YOANYAY ol b ST Jsl 050 5 aby
5 ool goas i)l lizen AYTAN-VEY.
ST e 0y50 5> g ool o3 YL (s35l58 50555
Loy o bl 90 0l VEVIDVFD ol b
YA 6L°JL‘“’ ‘510 PO (5’T P 0,99 4O 0 J)‘)J
g dyeo VIAY lie 4 oud8l goae 53, VYO
P VIO Glie 4 35l58) 50585 (omlidiinen) slone
Ly b gl o 285wl 3 sun 4,
balyd ) i @0kl W) bl (2B easy]

5ol seles 7, arecan ) bl 5 eloiz]
S5 e S ol Vs S S el
2 ot Sg dalsS iy golatl slacold (s>
5 LoSh, Wy 5 Gl slesls jlasl s,
556 ey gl Bigy 9 1 Dl (riaren
(odlaidl glag lw gycpl 5l cldS ales
aS a1y ol Sblgs oy coueal Pl 5 cloxs]
S s 0l 45 1y el Sy Lol Lolse
Lo 5 ok @bl @ azgi b (pouldl Olpss con 5o
soges 505 Jxe iy« sleeygs
1 4 ooy i b gsle e o HADCM3
dnlie o Joo cpl ;o BL gy )l (gaiailss ooy o)
oS Caslize Iy ol Bl e yitens bagy i sl |
2L 8 i BL Gl 5 Joae ol
Led (g5lwJow yo silails sunl yo o)L gl Joe
@arellys g GFDL2L (cagee (23,5 Joo (339
P L i g e i Bl gl
Sl Bl gl S oo byl ouyl (g5l Jos
pae golatdl JLSle )5 gy Sl b 1S ee
Jo n aShl g S S5 Bpme 5 l Sisole
(slaz! gilul 5 hamecan; O Sk
@ Lo Gl Jolo (S5 )5kt bl o)lo 5505
Sials 5 VEA Lo b ol 5 il az o TSV s
alezx VFA: Jlo U asjo Yo/AY e 4 )b
Ciad dbwsdy a8 F O igo Oldlas L oas o
Lo i3l a5 Yo # e Jlo el paldl s Joollipms
e UG gm VYo e Jlo 6l g ax )0 V0 o0,
Byls le e 238 )5 g yian oS cile a8
S 90 5l By adhie bl owyn 5
5 b oolital ($59l9 0008 plidine) g ld]
Sl Sl e slaeii g ) ol il
Sad s Sl pley 38 50 alioble W)
5% b & bwgie 5l g bwgie 4 o5 Sl 20k
O 0 sl e canlie Jldlas oy mu b
aS ais edwlice wad jlaw olioble Gal aslais
5 e ool Oglite (2L 50 1) of ade Glgie
5 gblie ple K25 Ly Labd b awls
5 0L gl s Galed @ pslie sloSiow (izren
23,5 g adlaie )3 S92ge 500,00 0 Coxex



\VRA ‘\" O)Lo.:: 4\\ a.\l?'

ol S pde g (owdige (SBBgR - sede 425 AVY

9 &I 9=y 5l lopesee 9 o)k asle il

ool o Jsbo 5 (St

3/5

2/5

‘Ln......:gaJJa ‘LuLua

_ﬂdjlaJJa a];JanJa
Py JL"-“ CTPER T I IR ETR o P

sarls wles goae 5l Gl VY USS
oasolas a5 cuwl ool ools 18 coslazul 5,50

2
1/5
1
0/5
0

_1] A 5y 3a

hobls @al s slalae gous 33,1 V8 S8

35

25

[

2

15

0.5 |
0

[ESERSTH S pseyg TS

HO b pedld BN (adld LS pedl mfos duulea pedld Eoud il E LS pedll

hbls al yosd gly oolanul 590 slojazls sled (go0e 33,1 -1V &

@azg badbowo Vool & JlSas w3l @
2L 86 e ble SO pley I (abate
Oley Jeb yo g wbl e eSB!
ssba nlple el oo Sl Dlpss ShgFias
slaghie o Jule plas” oS iy g oo adad
ol obey dgb 5o 5 9,1 alibbe jo 1) 51 onyiden
Sog @ axgi b gh o S g i b b))
alio g 2lioble Gad Gleass 9 ab Glo &
S 0,8 i Ll S cnl Ol oo o b lnaids ()
ol el ool Ll ey 35 50 olieble Lil3dl
9 2l Gl s o a Gl e |y Ol s
OlBl g 558 @i LielS g pBS &S il
pas Condls ( Sloy ablas o 5,5 5 S l3dl

APV sl ls 5o ol addllae a5 anidS 6,90

55 bt st LS S S g 1YOA
e iyl g calyls 1, YOV e 4 goae
15 el a8 VYD e 4 ISt s ls
oae il WWOANYAY el b @l o090
AL g i VIAD (e 40 JLSis a3Ls
0,99 53 el G yeS WYY (goue ()] b (Ses
pasls WYY Gl b ST
5 Ol Oyt Vogone ) b Jlsis
Olyee (ireS VAN goas (55 b (Sas asls
b Sl pgd 0y90 yo s se plaiBl 09 4 )
bgye goae (55,0 oy YFO--VEYY ol Lo
@ bgpe (278 9 VIOV (lie 4 ol a3ls &
0,99 ;0 Al o Vo goae )l b JSis asls
2 & bape gove (3] i (ST pse
boiye 33 nreS 9 YIFY Ol & (221 6208



10.

11.

12.

AMA Sl @hoble candy p ool 65 5 (ooeldl Ol pss gy B s

Loondl ansls 1) J1 op in o)l b laasls
Gad ol s 5l ese] Cawod mls 4 axg
Col Gl AT 2eb e paxie calioble
S0t nl g 005 i ploy Job o alioble
2ol 4 hogle aib Gl g lwgie 4 o5 il
Olg e ke ooyge aslio L .ol oglats
by GRlB ol dob 5o @hoble & o5 ol
ygo ;50 a4y glail 5l ek 1 Ceslos S
ol o el s g9pin olioble g a8
Gl o e 4 g Les I3 L olsige |y il
Bl Lo 50 coanl jo o)l malS g 5,85 g s
2O oS & e 4 (598 &iye | Bl (6,18 s g

Ledls by o (655193,90955 5 (swlidipme Hline

50 ool pmels g Lo Ll e o Soales
3plaS e drwgl g (29T [0 ke laedls
50 A Jol e wlasly oS5 lie b Jow
5 ot loeylaz b 5 (el LSl @ ozl
Lo lgp oS8 > OYolre Jo jo calizee Glawlre
Sloyg 0 lsas s S ol ol oo IS 5bas .l
by mals (5,b g GlBl GBy5 el oje> sl
@ Olee v Glagh)l 4 arg Loy salys
S50 o s gone b3l A5 o) A o
Amls HO A-L-lfkse g Gley Job o eolasul
L msls pbS 8 oS0k olpee ol by
Sy9e adlaie jo Sliobly o 1) S op s lae
3 el e 0y90 2 0 g il dslllas

oolaiw! 8590 2abeo

Abbasi, F., Sh. Malboosi, A. Babaeian, M. Asmry and R.Borhani. 2010. Projection of climate change
in Khorasan for the period 2010 to 2039 using fine-scale statistical output of ECHO-G model. Journal of

Water and Soil, 2: 218-233 (in Persian).

Ashofteh, P. and A.R. Massah. 2009. Uncertainty of climate change impact on the flood regime. Iran-

Water Resources Research, 2: 27-39(in Persian).

Zehtabian, Gh., H. Khosravi and R. Masoudi. 2014. Models of desertification assessment (criteria and

indices). University of Tehran Publication (in Persian).

Babaeian, A. and M. koohi. 2012. Evaluation index of agriculture under climate scenarios at selected
Khorasan Razavi. Journal of Water and Soil (Agricultural Science and Technology), 4: 953-967 (in

Persian).

Boyer, C., D. Chaumont, I. Chartier and R. André G. 2010. Impact of climate change on the
hydrology of St. Lawrence tributaries. Journal of Hydrology, 384: 65-83.
Delworth, T. 2006. GFDL's CM2 global coupled climate models, Part 1: formulation and simulation

characteristics. Journal of Climate, 5: 643-674.

Ghermez Cheshmeh, B., A. Rasooli, M. Rezaei Banfasheh, A. Mesah Boovani, and A. Khorshid
Doost. 2014. Investigation impact of morpho-climate parameters on accuracy SDSM model. Journal of
Watershed Engineering and Management, 155-164 (in Persian).

Gordon, C., C. Cooper, C.A. Seinor, H. Banks, J.M. Gregory, T.G. Johns, J.F.B. Mitchell and
R.A.Wood. 2000. The simulation of SST, Seas ice extents and ocean heat transports in a version of the
Hadley Center coupled model without flux adjustment. Climate Dynamics, 16: 147-168.

Haji Mohamadi, M., B. Ghermz Cheshmeh and A. Azizian. 2015. Investigation the impact of climate
change and results of parameters on accuracy temperature in urban and rural area. 5th Regional
Conference on Climate Change, Olympic Hotel of Tehran, Iran (in Persian).

IPCC. 2007. Climate change: the physical scientific basis. Contribution of working on climate change,

Cambridge University Press.

Rasheky, A.R., H.A. Narouie and A. Delkhasteh. 2003. Effects of climate change on water resources.
Third Regional Conference and the National Conference on Climate Change, 79 pages (in Persian).

Sayari, N., A. Alizadeh, M. Bannayan Awal, A. Farid Hossaini and M.R. Hasami Kermani. 2011.
Comparison of Two GCM models (HadCM3 and CGCM2) for the prediction of climate parameters and
crop water use under climate change. Journal of Water and Soil, 912-925 (in Persian).



60 / Watershed Engineering and Management Volume 11, Issue 3, 2019
DOI: 10.22092/ijwmse.2017.110164.1297

Determination the role of climate change and land use on future
desertification status, case study: Sabzevar

Aliakbar Nazari Samani™*, Shahram Khalighi Sigaroodi?, Mahsa Abdolshahnejad®, Sina Syadi Lotf
Abadi* and Majid Habibi Nokhandan®
Ltand2 associate Professor, Faculty of Agriculture and Natural Resources, University of Tehran, Iran,
*PhD Student, Faculty of Agriculture and Natural Resources, University of Tehran, Iran, “ MSc, Faculty
of Agriculture and Natural Resources, University of Tehran, Iran, and ® Associate Professor,
Climatological Research Institute

Received: 07 September 2016 Accepted: 27 February 2017

Abstract

Greenhouse gases have continued to increase in the atmosphere. This is largely due to
industrial activities. The warming effect of greenhouse gas, increased over the last 200
years, due to carbon dioxide; hence the temperature of the lower levels of atmosphere
will be increased. The climate change across the world resulted in an increased drought;
disturbance in rainfall as well as desertification. Desertification has been caused by a
variety of factors such as climate change. It is a significant natural resources problem.
The aim of this study was to evaluate the desertification during five periods (1978-1987,
1978-2007, 2012-2041, 2042-2071 and 2072-2101) during the last, present and future,
using IMDPA model as well as climate and geology-geomorphology criteria. For each
criterion, some indexes were selected, using area condition. First, air temperature and
precipitation during the previous time was evaluated. Then, the climate change was
estimated using two climatic models of HADCM3 and GFDL2.1 and three scenarios of
A2, B1 and A1B of GCM as well as small scale exponentially. The land use map for
four classes in two periods (1986 and 2010) was prepared and used for input data to the
Markov chain for estimating future land changes through the three periods (1419, 1449,
and 1479). Results were used as the land use index for working unit in geology-
geomorphology criterion. It was assumed that the tolerance of stone to the erosion and
slope of maps were constants. Hence, this criterion was studied during five periods.
Results showed that the intensity of desertification was increased during the time.
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