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Abstract

Precipitation and temperature are important elements of climate. Changes in these elements can have a
significant impact on the changes in other environmental components, including changes in land use. This
study aimed to investigate the long-term changes in temperature and precipitation in the Karun basin. Then
the probable relationship between these changes and land use changes was investigated. Therefore, the
daily temperature and precipitation data from 177 synoptic stations and 230 rain gauge stations were
prepared from 1972 to 2014. Daily maps were made up of 4 x 4 km, using the kriging interpolation method.
Due to the climatic and spatial diversity of the Karun, the basin was divided into 12 smaller sub-basins.
Using google earth engine (GEE) and using the digital data of Landsat 5, 7, and 8 series satellites, TM, and
OLI/TIRS sensors, land use maps were extracted by calculating the mean of each use. For the classification
of images, the algorithm of the minimum distance from the mean was used for several years (1987 - 1997
- 2007-2018). To monitor the temporal changes in land use, the dynamic model of land use was also used.
The results of the research showed that in the high basins of Karun, the variation in the climatic elements
played a significant role in land use changes. In the sub-basins of Karon, the decrease in rainfall over time
has had a destructive effect on the degradation of forests, pastures, water levels, and water agriculture in
the region. So that in recent years, the amount of destruction of forests and pastures has reached its peak
and it is mostly dedicated to aquatic cultivation. The drilling of deep and semi-deep wells and the
unprincipled exploitation of the underground water have also caused that over time, Karun faces surface
and underground water crises and as a result many economic, agricultural, and social crises.
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Highlight
- Temperature and precipitation in the Karun catchment have had long-term changes.
- Land use has changed.

Extended Abstract

Introduction

The increasing world population, greenhouse gases emission, and land use changes through dam construction,
deforestation, desertification, etc., have caused changes in the climate system. These changes can be effective
along with positive feedback on the natural ecosystems and the activity of human societies. Precipitation and
temperature are important elements of climate. Precipitation and air temperature are important elements of climate.
The change of these two elements can have a significant impact on the changes of other environmental
components, including changes in land use. In this study, the temperature and precipitation trend in the Karun

* The current article is taken from the doctoral thesis of the first author entitled "Explanation of the effect of some atmospheric
processes (rainfall and evaporation) and land use on the amount of water in the Karun Bozor watershed" which was defended
in Zanjan University under the guidance of the second author and the advice of the third author.
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basin has been investigated. Then, the possible relation among these changes, temperature, and precipitation was
evaluated by examining the decade-long changes in land use.

Methodology

To achieve the objectives of the research, two types of data including ground data and satellite data were used.
GEE system was used to monitor land use changes on the surface of the earth using Landsat satellite images. Also,
Kendall's test was used to identify the trend of climatic elements. To detect the land use changes, the classification
algorithm of minimum distance from the mean was used. Using the dynamic model, the changes in the time series
of users were evaluated.

Results and discussion

The fluctuations and multiple collisions of Mann-Kendall diagrams showed that precipitation has varying
behavior. Changes can be seen in mountain basins such as sub-basins 2, 3, and 4. As the height decreases, the
amount of fluctuations is significantly reduced. This shows that height has an influential role in the rainfall changes
in the region. The results of classification showed that considerable variation has occurred in subbasins land use.
Most changes have been related to changes in water levels, arid regions, and forests. The impact of human activity,
including afforestation and the development of hydroponics, the conversion of pastures into agricultural lands,
increases the risk of floods, fires, soil erosion, and the entry of polluting substances into water sources.

Conclusion

In the Karun basin, the decrease in rainfall over time has had a destructive effect on the reduction of forests,
pastures, water levels and water agriculture in the region. So that during the last decade, the amount of destruction
of forests and pastures has reached its peak and more is devoted to dryland farming. Also, the occurrence of these
changes has led to an increase in the extent of arid areas in the region over time and has reached the maximum
possible extent in recent years. In the Karun basin, taking into account that the area under cultivation of irrigated
crops has increased and the amount of water in the region has decreased over time, it can be expected that the huge
amount of water demand for irrigated cultivation and the lack of water will lead to water stress in the future. The
increase in cultivation areas has been in line with the destruction of forests to be used in the agricultural sector.
Therefore, from year to year, the extent of forests in the Karun region has decreased.

Funding
There is no funding support.

Authors’ Contribution
The authors contribute equally to the conceptualization and writing of the article. All authors approved the content
of the article submitted for review and agree on all aspects of the work.

Conflict of Interest
Authors declared no conflict of interest.

Acknowledgments
We are grateful to all the persons for scientific consulting in this paper.

Citation:

Razmi, R., Asakereh, H., and Masoodian, S. A. (2023). An Explanation of the Impact of Changes in climate elements on the land use
changes in the Karoon River Basin. Geographical Studies of Coastal Areas Journal, 4 (11), pp. 69-89.
DOI:10.22124/gscaj.2023.22236.1161

Copyrights:

Copyright for this article are retained by the author(s), with publication rights granted to Geographical
studies of Coastal Areas Journal. This is an open-access article distribted under the terms of the Creative B
Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted

use, distribution, and reproduction in any medium, provided the original work is properly cited.



https://hgscaj.guilan.ac.ir/
https://hgscaj.guilan.ac.ir/article_6242.html
http://creativecommons.org/licenses/by/4.0

Agistledl g
G

¥ %
‘ & A5 Sl AF) liunn) ) oaly ooyl 03las poius Sl o olorlav i g beilpir olelllao snle & pis
§ h rj . . “
st g3y allio

PAT 409> SAde> 35 30 w0 ) T SBS )5 O gk 3 o polis guudi i Comnsd

e
”

996

"yl ogmmn Juddllgsl o N0 S luns s MOF 03y L,

'Q‘)‘l' ‘u\’”) iul?!.l) Kiils ‘L.jb.o 55; ‘LS“‘L;":‘?'Q 5«.{)1 CAS (55""‘""3 A
Ol ol (ol slKisls (Ll x> 09,8 sl Y

Ol eolbol olghol olEiils Ll iz og,8 sliul ¥
d-) DOI: 10.22124/gscaj.2023.22236.1161 VPALYIYE allio cdb )0 &b

VALV el b pdy b
@ DOR: 20.1001.1.27831191.1401.3.4.4.9

ol

« g su'l))h oo i Go.».lﬁ‘ bz pole ud.o@Y,.\o sy ooyl Qi asl>aon ewip &S Sl Lg‘o.&.x; o8l i
1321yl Ol 53 oiliant 15T W5 g0 LT s 45 wiiwd (2192 90T oo yolic 51 Lod g (5L ol (o0 - 9 Cugb)
o U (pomdinne LG )l ooy el (gidigy gk S (ylgd o0 ol AL (o) el (586 1y Ol g dlo I (aumo
9 098 3l Logm 10 i)l g Lo e (Y eb O i &5 Conl sl SN polo Gz 50 (wlwl ol 220,10 Silee ol
3l ailiey sk g Loo Glrosls 10 .03 )18 (o) g 0590 (o) Thaw (SB(S 35 Wl yudi b Ol i’ (3] (Jlosir! LS )1 punw
L ypoghs F x F glaaisl 55106l b LQJT aily9y i g ool angd YoIF LGIAVY Jlu 51 (o o)l 9 dyowep o] 1OY
as9> 13 Y 4 3ol Adgo (39 l5 50 39290 (S0 5 (ol £ Jdoa b ulg Suzm ) (bl ST I ool
.Jié)fcbé&..:“_g).g)lfrbo.ﬁiigowwQ@él)léx)wéhw‘OL|/T|R85 ™ sosmiiw A gV b Cawadd 5w
ol el pglad gussadil (YoIA-Y++ V124V -18AY) dlu Wi slve g0 sb U.S.vL..o 3 alold JSlos w.‘.'.g.”ill 3l eolawl b
SYob Sl () Sl rzmed ol 4SS 0 0 LI (ol Jo 3l e 1)) g )l (Glo) Ot Sl gl
Oy b Ol pudd (9] Sloj o2 g polic (] (Gloj Ol puadd s 0 38,5 0509 JIS (50 9051 51 G350 9 o o
)...ai.a O o o 3yl caxdlan 8550 s‘“‘b‘)“*‘ PEIRSR FUR MR WA OO g 7] L3 uﬁ;)bs sgl.g.j)l Sy90 ‘s.él}l s
olyod 4y loj (b o)l S piared el Abls 19, & o Gase> 50 0Fig A (o) T LG i p |,y
& 630908 5 o Tobaw (&5150 LJSon ghiw (il 031941 g )5 £95 Sl g3y sty0 15U Sludl Jolge 5T
039 (235 Ol padi (| Lol 0 o0 0090 Lod jLS, jo a5 FUlwgs 399 b aS olo LS 35 Lod Wigy (ow )y -l ails adibaio

RONNPUT INCINVS Y S RP PSP LRSI JOVES SR NCE O | Y PV OW
GEE (49,5 «081y 632515 o 2bigy (a3 Lis dod o 53,b 1 guuls” () 55lg
s g OIS

ol a5l Soe SV Slpis 9,5 5l Ao 4o )b g Lo -

.@le&@l,@)kow}ck.aéb‘_gﬁ)lf -

035 nl o397 (ml Gliee 2 (2Ll Gl 5 Geis 5 B30 sz anl B (B U e st b ol edigs 65550 s 5l a8 Sy pol dllie )
A s oy oRaily )8 pam odis g 0)5line 5 pgd o gl pletaly 4 aS Wil o €55
robab.razmi@gmail.com  : st oo


https://orcid.org/0000-0001-5398-4267
https://orcid.org/0000-0001-7699-0547
https://orcid.org/0000-0001-6227-6713
https://hgscaj.guilan.ac.ir/article_6242.html
https://dorl.net/dor/20.1001.1.27831191.1400.2.4.1.3
https://dorl.net/dor/20.1001.1.27831191.1401.3.4.4.9
https://dorl.net/dor/20.1001.1.27831191.1401.3.4.4.9

O ol VFY o) ooyl 0)lod pgms Jlo | Jolos g oldl i Slalllas PSR I A

doddlo .
w9 2hokle (2185 Kz (silesn @b 5l ey 6 st (SIS slolE JonS o Sl Comea G938l5, RIS
sladlsd sl ol> Sl ol )3 9 o 355,50 (ul (YA AYAS o0, Slae) canl 00l 08l picess o olo 65 50 el
o (Liuand et al, 2017: 1) wiloas hos 5oy 85, Gy Blose o osumms 51 (o 4 0350l 3] UL b Sl
Glaglish ila) el slacs b asley Sialidl IS |, s Syt ool slaslays, 5 ooy olic aie; ol
275 oy ot S35 T s s 6o ST s 3l o orb (gla Jlas ok b (rb S bbe Ko
Wl s 55 slagyisb ialssl (Henry, 2012) Liless aibhaie o olisgu phaw (2005 lsi oo Jlte Hlgicdy 0S oo
559 5 S slab b g8 o T8l (Raupach et al, 2021) S, ol Jlod 5 Lol 3,8 50 o] (2alS Guizeen gl 5
3)lee s VYAF () Ken 5 (5 ppcad) oyl pl jo Hlw;es Jie ( JBlas slos Lil58! (Tabari, 2020) . Koges slodow

5,5 0,La) ol bl 5l 51 (6 ko

Fho Sl golyz Sllad 5 (xesb slopg ) p e 3,555k b plgs atlyige b ol Ll 51 VL o o5 ks
¢ paie 93 Cpl i ASaies olsp g Ol epe polie 5l Ise sles 5 5,L Jle sl .(Chatterjee at al, 2014: 64) sl
a3 (5 skie 5l anl 4Ll e i Sl S Sk Aozl (awmme izl ol Sl 53 il 5B Wlgiioo
Lilg) 5 SgdeS) Lo JolSS (Sl oelll i b poditne (b5 )| e o (g e 457 0,5 blitial lgs o
OMe &5 Wigh oo (BL ladags g Sl plpieds lie 990a5 g (codll i o)1y Canny Lazs 5 Ll Jlie
I Slo (58 5 s A o a5 1y (s K b 55 w5 gebatrl gl e 86 asle o]
Froese and Janpeter,) aiil oo 7 ke bz zlaw ;o mbn oy gaidlie 5,50 S cue 10 5 02 50058 51 (SO olgeas
15 bl el 3,50 45 1y L b sl 6y (IPCC) ponldl ol is s o oo ¥V Lo 45 .(2019 2 25
GRlS il s 5 T e 5 3, o Sasndly ol |y Sl 0ladl i Gy S 055 i3] GIST ooz
b oo Oygo a4 Conl S a8l s (Adger, 2014) ol ool laz uliw 50 585 b gl Cuime mhaw
Sl b (sl oy ook 31 5 & cpmoj Dlieis ol wisS laiogs (Faile slos®l 5 Loo s US54 ez
Jolse e 3l (S (2Ll 6 )15 SiS Gl (o 1LY YoV e ol e 5 25)L) 958 (o0 slml oo (Sludl 2B 5 )b
.(Meyer and Turner, 1996: 238) <ol ‘yo; zhaw (idigr Olydd 1 S50 550

bag )5 solad 00iyS 1 50 45 09 o A0S D927 90 Cumdy ;0 (e 3l oolinl £55 4 ] (IS psede o 2l )8
s L5 el (AY ¥R (L en g dixd) 59 oo Corio g oxmb qilio «(5),5leS calizee glo idu o
woldl g e Sl lite ;5 55 o) tans (6 )l8 i ALy el IS 15T e ()5 DS 2 (cncdd
2 o2l G S et g peldl st 31 saiaslis (Y VE) o), an o ' Sils anlllae Jlie ol 0,138 o (e ebans
Bl sy aSols HLas (V0 19) o) Sen 5T55 adllhe Cpuzmen 5l and Kb ailsog, Sl bl sl 516,10 0 540 )l jae
Ohlen 5 T 5aS p addllas So0 Bk el 03g S5 Sl oz (29 GSr St 59, L2 Glas S et s
S sl 59 bl 05l o gyl s 5 e 5 (5l aibat all 52 (3005 s (5lo S lS oS i esimo s (V419)
Olgise Jle lyieds il oad alise slap b 0585 gn Sl a0 aey sl - waldl JSlaie slausljb ol
por oty i (VNP () 5 PE0lS XA e 5 T0uS) (e i sbod kS 59y 22l 58 ST @
5 (VF ol 5 Vo SL) o wlsog, Of i b o RIS (lie 50 i (VY () lSan g 75 50) dilaie
20,5 o,Lil (6,555 saxie olge g Al Gblie piwsST (o s

. Zhang
.Wu

. Berckmans
.Qu

. Kayet

. Bir6

. Pilgrim

NN AW =



VY ON Gl V) i) oole opled pgw Lo/ (ol (Sl oldlis Slallas o ooaldl jolie s 56 s

o)l b g b peites 18 (L) 5 peiitas Ojpoh b wlie )lul lie wad aiS ax ol 4 colie b
—ssbeizl Glasls g bl mbe o (Sales Laas o) ol 51 AY DIYAY (foelowl o) o)l bl )| el gblie
oS )3 08 o0 pal B (ol g Sludl Slaonay (23S w9 Laily) e S50 Sl 6900 Sk o gl sloonsay
ot b O 055 JI sz 2090 038 il Bdem 50 Gl g Led Se (GYsb Sl il sl onls (336 0l
5 o S50 ol g Lo Olpess g Olhess ol o Jleial LS| ddalaie cpl )0 (e daw las )5 slans &l s
255 18 )

o3 9y ¥
Gubzxi grosls )Y
A oolaiwl slojlaale (slaosls 5 ey (sbosls Jolis osls g45 g0 3l e adiod Blanl 4y ol jelaie 4

oBun Y7 5l ailyg, O yg0ds a5 ally oo adlate ()L g Lo slaosls Jolis callins! sboosls : s solliny! sbaosls
OLLE 1w axgg VYT BAAVY Jlo 5l g &)l 5l (ot Ol oSl 1YF g 59257 wliBlgn lojlw 4 asly e
B gl g0 000 Y Ko j0 a5 job fled .ol 039V AVY JLu 5l e o] () don (bl 0,50 £9,-8 Jlow a5 cl 53
1l 48,8 i ol Veov e Jlo 5l am oS! ol Ggy g 009 99390 dilate ,0 ofiunl 4+ 51 mas V49 L
odw] Cewd 4y ol ol 5l o a8 oleesls s wege GloolKis! i slaw 5 LolKiws! ;o ad, I 5550455 @ a5 b
ol ded ol sl 00ld (5,910,551 s 9250 (sloosls 51 digy (sio 0,00 sl (I 0l b o,S (6 sleiel g5 o il
@ ailyg; g alllas &g 4 ol wsl 5l plaS 1o sbrosls a5 & jeo (W8S 18 ) 8 50 ST g 08 bl 4
5 o8 glooli ] gloosls [F1.08,5 |18 ) 5,50 55kl 0,90 Jsb ol 5wy (sloosls daosls 39 5 9guaS Ll
ObL sl o] ST 09l 4285 05 o] 50 (sl 03ld oS 3 51 00,5 I wiogy g ge dilaie 1o Sy (slaolSiin|
sl jo oS ola sl slaws Coles ;0 .cd)F 1,8 saen sl o] 5l oslaiwl 5 Lo Wogs oo LS Soed o (rw
el slo oy, blas - aejl 5 5ol (uSile (g, (wlowlp el 5510l Coles jo 00,5 Sbes! cl oo @8l CIlao
Sizn S bk SaSS 1 oolaul b yieghS F x F glaasl 835l b oL g Los &il5g, sloaias coled 10 000,85 aule
A 090 sl piie polie g, yo (sl At a5l G B o (VTR ATAR 0 SLe) bl e (b9 Olprees
4 AT qilo g0 0l dwle b psiie o SYeb Wig, Culed j0 000 5 A le abgo 55 5l plaS o (gl YL O yg0u
L sy, V0 o 08 o ity o0 ot ol sl ks (V330 Lo 51 J8) 0,5 L1 3 oKl lass (3357 oS s
335 Gl dads cpl (Kes slo 0old b g caslio (5,lel 0,90 Jobo b (slaolSins! Sl

—

1 08 alds

o B = s
L 28 8 3

2 8 28 28 3 5 n N 28 1

g2 % 8 = -
58 8 8 53 8 o0 w o
= @ = 3 B m
& E

E| 8 3

g2 2 8

=

Olo) cums p ddlin 50 392 g0 (oKl Sluwi oY Sl

1. Lioubimtseva
2. Zhao



O ol VFY o) ooyl o)lod pgms Jlo | Jobos g oldl i Slalllas wy oy, VY

1 el S5 g (soud8l ggi0 sla T35 slylo T Caols og s 5 0l (S0 S Lo a4 (9,5 5] &g
ol 03 AV S 55 (35 3 a5 ol Capeipn ol 0k (e 5SS 4325 VY @ 3] A2y
ol ails ddhaie 10 el olie i g g )5 Ol Comsg )l clin Judow U0 ST SeS (goipend () gl

Y VANAVA) dlos B g kel 0,90 (o (o) gebaws (slos )5 pss gy oyl )0 islo,lsmle polad 5| Jol> slassls
“VAAA) (VAAYNAYA) sla L s 0,90 F (b las )5 (ganaals ol .cd )5 (18 bl o5e oyo,l8 ol Adg> 4o
ol o sleylsale polas 5l Jels sbbosls Ll s sols lis £ gla JS% o (VA=Y= VA) 5 (V- - Y-124A) (VA4Y
512855 )18 Glsil 050 )8 el Adsm 5o (VVAVAVY) dlls ¥ (gLl 090 o (yen pelans (slos ;)5 e (hgy
Ol sl oals glae (gl o)lgnle (slaosls 0,50 b cond8l (sloosls 0,90 18] 390 alles 00 0,90 Wiz 4y 0,90 e Ban a5 Loxil
SLl Gl s00 )31 0 (6l il S Sl s o g 4292 5 58 50 polal SuBlop (Slej Sglds Lo 4 e o5 Sl 53
ulal.w ML' < usLQ.».A Sl 00l oolaw Lsd.ud.n...lo LS‘)’ Mﬁ?).') Ry as 6;»5@ Slaws 13 Cewl o0l 4..3; )Ja.u B ).'jLa.u
L) :LQ.\.Jo S 0,99 6‘4.;.)‘ DS990 ).:Bl..a.: Slows r Ls ¢ 0,90 J‘“j‘ L S )JjLaJ Slaws 099 “,S J.Jb L aS ol ;\)
0,99 &2l 8l o2y (slos )5 Zl Bl § 300,5 ands Alls 00 0,90 T ay 090 IS ()] 5l g0 a8 5 a5 0 VAVA Jl
A pll s

Ag¥ b Cawad Sy Lg‘o)lﬁmLa ‘5055) sools )‘l ‘Qs)lf LSL‘M-*"’P 230 O LsLbdﬁ)lS u‘r...u C‘;ﬁ:’.;..ul >
il o oalie LB Y Jgaz 50 eoliiwl 5,50 (glo suizuiw Slasie Cul oals soliiwl OLITIRS 5 TM slaoaiziw
il 51l oo sols Lis e, 20l 039 5 ol 5l sylo p pgal Cuz e olgale jgae (Gl poms ¥ S 48 e
..\.wl.: = s_:9Lm Oy W yad 4O M5.>).:) BL 6‘)’. FLY 6;»9[.»4.» Slass 14 ML: < A_JBLO.».A lef LgLQ: MP)J) Sy as
«55505,0u «55y3liS (sla diie) 10 (63,8 4y yamie Sledlbl Cuwl 0l (559] gz amS oz b aS o lsmle (ol yglal dcgerme
C‘).‘x...wl 61)4 oolawl Sjy90 )..19[..4) y (AA \Y‘\Y“;}m)) 09.....\ <° oolawl ):jl..a.: LJ'Jl )‘ A....ol.l FURLY 6[.:& QLA) B > oy

ol ooy 1Y Jaaz )0 49,5 o adg> 55 5o Lol o 6

48°00°E 49°00°E 50°00'E 5100 5200
z| 167-36  166-36 165-36 164-36 163-36;5,-.. =
| Ry aagee -
z 166-3 164-37 16337 ?% 3
;F e w- - - - -:"
| iy -cq g
:
I 166-38 16338 |~
166-39 :
£ |z
’ :'b 2040 80 120
: ] 16340 16240 ‘war— s Kilometers
4800°E 49°00°E 50'00°E 51'00°E 52°00°E




YY 10N ol V) i) oole opled pgw Jlof (ol (Sl oldlis Slallas o ooaldl jolie s 56 s

oslaiwl 050 Cawad (slro,lgnle gdroutaw wlasin ) Jgus

SSHOpE b S
@)b S o)|9.€bl.o
S (b 659ux0)
3ol 5 5a.9) F¥
REVATIC e 03T s oS T ™ b Cewad
(S35 50,8
S50l 5 5a.8) ¥
Y--Y-138A e = VM Vemad
(Se335 30,8
YOAAY Y 130l 5 5a,8) O-F
Y IO OLUTIRS Acead
(S35 50,8

axlllan 8590 0590 Job j0 Bades 1) ool (60,0 Al Zl sl Cqa coliiwl 0590 yglad dlusi .Y Jgu

Polaiolaas
Acwadd pglassloas Dlewadd polaislaxs basdgs )
Y Cawadd
TEA TYE Y Vaog> 5
q. AY VO Yasg> )
Yoy Yoy FYY Vads> )
YOA FAA FYA Fasg> )
YFf YO fra Dadg> )
YFf YO) FYY Fass>y;
1 Y.s 004 Vasg>
A YO OA- Aasg> 55
YY) \YY Yof Vs )
TYE TYY INA (AR -TESS
Yo Y 044 Vass> )
£AY feV VY¥ VWase> )

o0 GEE syl &l US55 ailobus 51 e olsnle sl 51 bl b ype; gl o) o) Sl Liuly sl
G LYl L L sl ailio &y o s 45 Censl (6,4] gloools 3 e iy 5 (GEE) (pomil &) 65 s a2 5
Ol (g yiss g 38 pg 381 Cdn 5l poe el (Sg e Sileo Olol pem (Ll slaosls Bl
&l (Shelestov et al, 2017: 4) ol Koo Sedbl ool g,k 5 o0l 5 byl slad lojle slaosls oKL«
5045 |y el oo ooliiwl Cawad sla o,lgale Surfase reflectance (SR) oy Sb5L palas 5l o )5 &l pss 2ol
Wahap and Shafri, 2020: ) ceul oas ponas S35 s 0l sloiniion 5 ,bé 59,5 (ST alex 5l yanwadl 135G gl o]
(4

L aS GEE Lo ;o cwsgiaS 5l oolatnl b (s .ol ools sllail Jlos aiis (59, dilaie jye loil pol> imgh 5o
1y sokaie (o ol QL (coddad Sladiges dags )5 5l oS 52 (sl il w09 oo gl Lanzee (rrod 4 bogype o 565l
pr 5l de dges DLl Cono Sl liebl glp o cnl 5o b (B 8 p 5 4 g LSl Wgei V00 Sl e DAL Sl S o
2 Sk dlrs b (2l )5 sloata coled po b w85 000 LIS s (e (eizen 5 GOOGle Earth 5
28 0oLl AICGIS Lawmes 1 551 als 1o sl 5 ]yl (72 VA=Y + - Y21 2AY-1AAY) alls i sloo g0 b 5,05

39 &l s LS ool > «53,5LaS slvme; Jed 5 o3l )8 s s o8l polie yuoiti Judoei 3 )Y
Sl ol S0 .(Meyer and Turner,1996: 237) os,ls o8l 1ots 4 Cond (6 i ol o )15 ol s



O ol VFY o) ooyl o)lod pgms Jlo | Jobos g oldl i Slalllas wy oy oyl VE

Py Llaylid) ais pl ol 0sd oo canlive 3 g Cdl 5 Glug sy SO aw o seldl jolie (LS IS jsboa
robs G imee Olsrsds 3L g Lo (oodlll jolie Dlpss Wg) yolo oS )0 il oo ()b (ool Dl i i cSls
IS oo gy o5 Lyl 51000 0929 (slags jw Sigy (o 2 (10 (siliSee slagby,y (235 1B (pyp 3590 las )5 2 She
g el Sloj lags 5o Wig,y (o3l o] alas 10 0 )5 5 s 9 e sl g, 51 (S (Kendall and Man, 1975)
JIS e 6 bl (g3l 51 o oyl 58 el oais anogs (Mlitchell et al, 1999) _wlizlga Sl olojle dhwgas a5 1>
3 o3 U(ED) U (8) sl o,lal JIisS crm gl 09,51 oy sl o i35 050 (ol polis g, (alolis 1
:(Chatterjee et al, 2014: 66) 545 oo ool i dloles 5 U(E;) polie 00,5l s sl

Ut,) = t; — E(t;)

Bk olea & 55 U'(7) 05 slne oo U'(8;) iy U(;)  popdle a5 o3 s £585 (o (s sl
S alais 10 g Lo 51098 oo plol Sloj slacs p y0 wgSme > 4 Dlwloe a5 Sglss ol b w1 oo s U ()
alaii o1 50 g saimolas yel ool oS adad 1) S5 0 (00,0 O (g, sme mhaw) £1.96 sog0e 5 7,5 0 oayay
9 é‘)_\ds).’.a) el w Xy OMOQL&J ..\.wL: U>-196 )f‘ 9 Sl Mg, OMOOL&J Jw)l.’ U>+1.96 )f‘ ML:LSA
OOV YA ¢ ol

s (218l (LIl 6 )5 Dlpss RSy Dbk Sl e ysS g by, S0y GG peX (s TN LY
b xSl polie Jgl o5 j0 o] 50 aS wl S ol (g oSSl 5l alols JBlas (soidils v oSl sl cwll g
Iy adb o ol sbadiges sauds (03] (oKl a5 LuSoy ol (astiin 1 s 090 o0 (S IS 2 (gl g ail 2y
Aaide JuSlo (e 9 998 o0 dmslio Sl slo JuSoo b oaits gandn b LSy o 6 alold cnl osls plaisl ses 4
G aib Cgx ol Gadod 0 (YA TAY wlyssle) ojls ke LTy alold oy S a5 0l (0 (olais] oS o
‘),u.».) A.:L(L..b )‘ ta‘..\f SR ‘5‘)4 9 AW ﬁL?u‘ 05; w o )49La.> L;\.h.:d.ﬁ.».b A4 solaw! u&iil-u@ )‘ alols J5|.\> p.».»)jfﬂ )l )JaLa.i
odls BlIY Jgaz (o gamaib plxl Cya adem 5 0 sl 0ol eolaiul pglai olows ol Clils y candsd diges Yoo
LS oy 5l gumaids 8o obj)l 6lp Bados ol o all s gumanb CBs g oo bl diejls sanasl e
ooliiwl b LIS slas gl » WS o dnlre  Bolas Saels Gl G o 1) (guiaids CBo LIS (g b al 48,5 0 0
(Jensen, 2015: 570) ;I csl & jle Uz oy ilo polie |

Nzﬁlxii - Z{'czl(xi+X+j)

k =
N2 = %% (XisX4))

ol T sy yo Sloaline slaas Xy dlas e il slaciys, o k¢ ey cndly lo JuSs JS slans N o] jo a8

Gl YN0 (e S5 Gall s ol ] g polie ggazme Xy jg ol I v jolic ggame Xiy ool Togim s
A5 IF 5 U oy oS ganaiids adl o cmelin Sl (samail al < AD I o LS p0 T 2l e a5
sy -(Jensen, 2015: 570) sy anlgs o955 S5 8o 5l gomdids ol +/F 5l eSSy Joud JlB gusaids wil
e (sl )5 S Vb s oaims (L Y oz 53 05l sanl Sl ads> 5 (o2l 1) Slaatd Cono e

odal Gy duo 0 A5l s aalllas 0550 slo Jlo S 10 0als dwlore LIS oo 45 (5 9b 4 04 anlllas 5,90 sla JLus 4o

|



YO JON ol V) Gl plex opled pgw Jlof ol (S oldlir clallas o ooaldl jolie s 56 s

ASg> 5y o 50 ilizeo L Jlw yo (L81)) (635 Al gl UL ulps polio ¥ Joua

weiS  jlgal ael T ke syl daw 5L >
SHp == Cad Ty aL! Ll

L7 i SRRV ¢ RN V.YAR WY V/VAL SRRRY V.V RENEYV SV /N F R /S B < /AN <IAD <IAYO /N4 VAAY
<JAOF < IAAY < JAYY e JARD < JAYA < JAYY < JAYD < /ALY < [AY <IATQ <IAVY <IAYO Vaay
JASY S JAYE o JAYY < JANE S JAYY  JAYY AN /A <IAY O <IMY <IAYS <[YAA ARRNY
JAOA < IANY < [AAY < JARR < JADY /AR < ATE < /AVY <IAAY < [AQY <IAAO <[ARY Y-VA

Jae 3l oslitd (5] 6 lS ey it Lol sl laol, 51 o5 ¢ ooy ginw (S5 pylS 5l pnd iy ¥ ) Y
S Candg Bl o aSdy Wil s )5 Sy slags et st lid Wilgse LS A o (ol el las )5 b
o Jowe cpl (Hui-yi, 2001: 308) wis koo 551, (gladlaie yg,0 OB g calisee 3blie 10 fyuo) zbaw (55 &l s

g o0 dDgE O )90

|Ua_Ub| 1
K=—x=X%x100¢9
U, T o

sl Jlo jo o 60,5 Sl goae Jlade Ug canlllas 9,540 0590 Jobo 10 s )15 iVl &l s 50 K Jow ol 40

ol 50 e ile 4l e aalllas 050 055 Jsbo T ()lol 090 el o o Syt Jlaie Up 5 )bl 090 Jobo

5o N 0gds o 48,5 0 00 (5l 0550 (slel g 1ol jo Lag I8 BN ous o st ol a¥le Cand 3llae a8 51 g,
S5t Mlad Sl (i 555 9 53%) 02 65 i

axllao 3590 80900 .Y .Y

Jiroslaz Slopbosd 5l g slaion 5 Olnl 655k w5t 19 (e tegkS FYNY Jolao (rss b S50 098 0] 209>
2 @l Slatde b ade (plaes oo Gide | plaes 5 (b)) (ledol wexlng 5 45LSeS (o> syl g
129l 50 (AT

Gl Ss)
N: 29°54'-34° 07
E: 48 00'-52° 00

5 O3S 09yl Aoy, ol saalie LBV IS 5o o] laadg> 5 oldliazr qis g 09) sl Ao Condse
Sl 4y g 435 dndiz s jslrme glaglil ;o (3T Slelis )| 5l (T Lol loasls o o5 col 508 &0, (ol
(Nourani and Mano, <ol as,3 55 o, Sasdows wddl jo Slelas )| 51 g cinbs 49,5 &35, 055 oo )l oyl 95
(Dehghani et al, asb e ab o5 5 cuis 3ble ] a3 ¥V 5 JliwssS ase> Colus 3l ooy #4 2007: 3174)
(Yousefi, a5 oyoudo Y/ 5l s (cmex b soxio slaliwg, g o ypds 5L 0,50 0l 045 jne 10 ailsog, ] 2015: 86)
lodgn el |y Caaio 5 St 5 ale ()9 3 (55,9l (21 LS l3m 5 aio slaails IS 2016 56)



O b)) VF Sl ioylez ojled cpg Jlo | Jobs (e oL3l e Slalas ...5@)')%&.)/ Y#

22 ol

s
e Al T S S

X ey

[SRRIUS

[QRPREPEL

QNS5 =2

[SpTsAw

[0} 50 100 200 300

0
Kilometers

Olnl @3 ©ge 38 09l 3 0l (Bases 15 g asge Curbae ) b

oRef gleasl Y
ol polie puss VLY
3390 09)5 Slaadsm 5 5o aVlo ()l 5 Lo (carlll polie S (Y5l Sl i 5 Wiy, (SIS (e (9051 3l eolil L
5 g0l polie 51y U, U sl fogas 1ol « GlaSU s b 2, 9,8 Jlo 5 S et (810 2855 51,8 (oma 2
el s 10 o ¥ S 5 gl 5 o
Gl 00 (G ol 09025 ¥y c(55lel 0,90 Jsbo 0y rbans (Slos ;)5 Dlyes (quay 2 sl o adg> (5o
s IS s 45 ol 0095 eyl e wans] 0 o0l Lt JISS e (sl loges (5, 130 ol bl (sl Lo a5
055 518 bl oge (cedlBl slo prie Ol s b bLS | o
S )85 o)k a5 wwo e s U, U sl jlsgas sasie slaj93 5 5 Sllugi daJSs 5 Joozr cnl (ool
Ol 5 6L, 2ol L 09l oo 0aus FoTo (slo adgo 5 ol SliwsS sloadga ;5 Ol et (n i 0,10 st
OBkl ddlate ()l Sl )3 (65350 i el )] 45 aes (oo LS pal (nl 99 o0 ALulS (6 S b Heboas Slluys
Ol el ams o lad iulidl 4y e VAAS Lo sl o Lol atilas paseio wig, VAAS Lo 51 L3 (V) 550 5 pl doe> jo
G ol 9 7S 50 00l S]] IOl sl oo G2l ()lo g D jgoas Vo o0 Jlo 1o o e ]38
o) 6l 6 1)l5 i o sl polic s 45 0m o Lt (B o F IKE) el o0 ol Lo yg,05 0 45 ool
5 2l CdS o (Lol o ot Gl e 1 Ojgo ) Az (o g Al (g5 il O Zolaw Sl ohig 4
Jlio )3 aidly 2alS pb zolaw (gl (b ade> 5 cnl 55 0eb e omlive VSIS )3 a5 b ples .Casl sl oo
el Al gy BB ial58l e (65,5l



u(t), U'(o)

U, Uty

\a4

JON b)) VF) s pslez o )los g Jlo | doles s olilir Slallas

T
YNy 198y ¥elv . VAY YaRY Yof-¥
. Yd..a,a—,u'
sk N =)
Vads> o i
L ) . . £ \J_%
T \,\_// \/\/\ s
- -
| /\/\/ i
Al J
A d
A ak
| | | | | | | | L | | | ! | L |
il 1ams 1580 1566 15850 3 ) s o 18 (3 EES) 1985 1990 1935 el E o
! ! " ey ke Tl T Ty T T
P . T . N A VY Yol¥
| Yasg> ) Yoz,
I /w ‘/_/\/\’/\_/ \/\/\ 1T \/\/\ b
ol : < ae @
. -4k 4
2 b -
L L L L ! L - L I 1 I Il L I L
E 3 S o o s ) e W 5 o e 3 e I g = i
T T T T T T T T T T T T
. X VIAY 1987 Tar¥ . \ihy 1aRY YoV
‘_AM?ﬁJ /\ 4, ;’w,&-ﬁ) /\\ 4
7 F A .
s \/\/\ 1T \_./\/\ 7
ak ol -
1% a4k 4
L Nl =
1 L 1 L 1 1 L L 1 1 1 1 1
e W ] ] EZ w5 = ] el g o T B 7 F F 3 T =

T T T T T T T T T T
1y
. S 19ay Yoy . . ARy AR
o Ydoes ) | Aaiy> s v |
I L
) W . \/\/
o . .
o ; E
- 4
3k . A
at o
. 1 L L L L L L 1 . | | | | | | |
) [ %0 s o % e i R w [ 3 £ 5 E 5 T
T T T T T —
vy TRy T T T T T T T
I . Yo
L . AR . iy VaRY
9> ) il Aoy 1}
: !
B, o . N
o . ] ,
L b ., i
L i
A | | \ | \ | |
(0 W ol £ i S E 3 T o . L 1 1 1 L L
o 3 3 o w0 5 am o e e
' ' Ty T ! ' . T | ; . i
VVddes ) 1apY vl . Ay W T
] \Yu’_:-f'
L 2) M A
L //—\/ \/—/\ |
o i
) '
Ak i
1.0 ]
e L 1 | L L | | . , n L |

09 3l ade sade> 5 10 Gyl AV le Ol i F SO



OV b)) V) s pslez o)lods g Jlof ol o lsi oldl i clallas

wy eyl YA

T
VA

! 1y ! Yelo¥ !
| Yadg> 5

[\

T “~
W | N
\
./
% 0 3 = * = g % % £ e 3 T
' Ty 19y Ty Y Ty 4Ry vy
= 3 :
5 \/\//\/“/\ |
s ~ 14 e ¢ Pt o,
2 N ] A 7SN
E o E £ | |
& ! ! ARTAS ! 1Y ! : Yoo YUY B ARLAE ) Yev
L0 ass> 5 LFady> ) ‘ ]
//\ | g
//’//<—// /*~\\\\\\ AN\ I/~—_//‘_’//,_’\\\\\\\\
7! 1% \ 7
N \f/ lTE % / e
1% \\\ 4
& - o % 2% £ J a5 e : = & 5 & -
Jlw U'(t)
u(t)
Y : " Wy v . Wy Wy v
u,’,:)\ Aadg> 5
X ~ T R T T Lo e P o g
a3
= \/\ S i S 1. \ A|
\‘ e N I \J Vo
=% / 1 AL ¥ \/ —
s N \ \/ B
, , , ,
- & % = .‘ L
L . ik Wy oy T W 2
09> ) Veade> 5
=
5 |
= o
= 57 S ,—/-/\/\
I \\\\‘ T — /\\///;;\\‘_A\\"\ X\ 1
| 2 - i \
[~ L 3 Y P\A
-/7/’ L L 1 & ‘\\/—/
[ ] W W Tl | T T y v v
[ VVad9> ) | PN Vade s
= RN g \ ~ \/
/// N
:'7/1‘ = = F 5 T L . - *

09 3l ddgo loadgz 5 50 Lod Al Sl i O JSCi

oS )18, Ly )90 ez (b Uyl 5 Les oS weope Lt 5L sanl Rom o Led g )l Slped W) dnglie

o aS55) 0529 L oy90 ol by sl 009y 5 1S pii (ugSire L8, I Ve e V=1AAY Lo logg 4l ails
Olime Ll b aS sas o ylis (8 JSb) zokaw Caawg 43 bgspo Lol el ol 0o )0 YO oo S 5 o obaw
sk Bgie )58 ol 53 ol 05 4alS st B ol & 20 St 02 | it 15 35750 (B ol 5 ]
IV adgm s el (Bl (0She o5 S9dge 03 B Jgaz )0 el o3gr Ja dar g S slaoygs 4 S 58
@S Gliee cpl 5l ool 4 BT ass (o bl .cwl oo 0y90 (l jo o (Lo VAL EFY 51 o a4 e (o OAY/VA

sl 00



YA JON Gl V) Gl ke opled pgw Lo/ (ol (Sl oldlir clallas o ooaldl jolie s 56 s

b Lol sl 4zl palS 0)90 5oz Jsbo yo Led aSiyl 3529 b (V) o o pl adg> j0 F 50 lo S a9 b
eSSl 2alS 50 ¥ Jaaz j0 000 o lis g0l mals VAN o Lol el anils ol Ly ,85 sllug VA3Y Jlu b
e FAY @ je (Lo DAY 51 )l aSileo 45T (5l 4365 4 058 00 000 (5,15 b 4 oud S5 (glaoyg8 p3 b )b
&35S 5 & ok @il do Koz o GhalS Soo ik 5l g (3l (tals 092 b By S Sl eas e
S 0 Sl gle codled 5l ans boaS o) oo el 4 i 010 052y elge ol o a5 Ll g ddlaie
% ooy & badl ol .l oad adlaie ;0 il gl al5 5 &lye g lo Sz 0 58 Sl U i (anib Julge
b oo oanlie BBY 47 S

oo Cranxd (S0 0598 395 30 (59,15 (b Adg> 35 30 (W5 g Lo (ol Lyl s lawgio F Jgur

Lo ool e

ARRA Y-V Vaay YAAY ARRA YooV yaay YAAY Jl
VAR \§ VF/af AINAYS OYO/TY ya-/f4 l424AN) OAY/VA Vasg> )3
VOIFY VO/BD VOIY \¥did AZSTA INEATIAR OO+ IAY DAF[-Y Yase> )
AN \Y/OY AAVARY VOITS AARYAYN FeNIYE oya/n- OFFIOF Yase )5
VY/AY VAV VAN VEI08 A INAlidd INEIANY b-a/fr Fase> )
VFIY Y VPIYY VOIYY YAIFY YYY/ay V-0V/0F VYIEY YYf/i#f Dasg> )
ARYAAY V4/a% AW\ 4 Y- FYYINY AEAria! Y/ YY-/A- Fase> 5
VO VONY VE/70 VAIEY fYFIoY INAZAAY OOF/IVY FYVITO Yasg> )
\#IA VY \# Va/f8 AT AYQ/AY ASYIYY A-OIFY Aasg> 5
Y¥/ov AAAR YYIYO YY/-4 yaa POV TAOIY A Vass> 55
YY/Y- YYIN® YY/f-. AAVANE YE v OYA/BN ODYYIAY INARIAR Vedbs> )
YEITY Yo/ve Yy YAYY  YSEIYA YYOIAA YPAIRY YR ) be s
YYIV Yy Y1/64 YY/IYO A\t ZTANI YY-/QaA \ARTARS FYYIVY \WWass> )

05 P90 3ol slaasy jo cwl 4l rals Lo blie jo g atsly ol aigy oo,b e ¥ 9V 3ol slaasy o
0l o 1055 VU S VA 51 LS St ae ol ansl 005 o oS cadil polie e aily sl S5
@llo slaigSay paie 90 o 0,90 (pl jlam Ll .ol anils ol 50 oo azdly jisl38l caus cad b (5L aS (ggou a4y
3gaaS 51 5 d Lol il saus 00y > o e 50 Ol 0gmg Jdo a4 la Ko 0,90 ol 5o .5l 00,5 Jee Jolate Ll
s 45 Col 0a el (Gt gehans 5 (63,5088 ial33l) bl glo el Spo Gyl 5l g Lo oxbaite igldl 5 ik
Al asly gbls els K

SadSs) wims oo (i (2alS 50 j2 5 Wil 03,8 Jas g o8 S5l 400 30 (sadlll olis A Y 5 pT sle adg> o
Sl Sad 5 3 aes b bl cal atils Sal loss g 009 <ol Lo,ds (5L YooV B YAAY 5o Lol (F 5 0
oo ol Vol dogm 6 )l5 sleacss ol ailas )bl Ll xe &g,y polic 51 plaS s Lol .ol oo 0548l
Lo Sizr sy 5 B gshw ool CiS 08 (izman 5 Sl 03, Ty Gralil (ol sk pges 0y50 50 45 wins
69y ool olie Jlid) s a5 aws co Hlid el cpl il ool atwlS L Bblie Cowg 3l o yue 10 5 00 00938l
Uil g Yoo Y=YAAY 1 5L aig, Sail g cms Giali8l 0939 LA 3o pl adg> 10 0iil (o )38 Slle )15 s
S ] sl 3 S Can 5] 92 0l b ol 45505 50 s 31 Sl o o L5 2 ol
el 00

VAVY 5lass> g0 2 50 (o)L aS aws co lid (Hole sl a592) VY 5 slo adg> o addl Jolic JL8) w)p
oS sine ialS ik aig, & adgm o s 4 VAAY 5l am Lol (F Jsazr ¥ 50 (slo JSi) ol azily Liyl331198Y b
ol sb 0,2 5l Bllie sl o sl Sezsls Ak oo Lt sgldl alS 5 ol Ly i b, Lo « ey sl Azl



OV b)) V) s pslez o)lods g Jlof ol o lsi oldl i clallas sy Dbyl A

\.\.«.«JL'GAM)\) H-Y Sgd> )05005.3.; ).Afw.ua} wbls u.s‘ =L‘>)§ ol 0l azwlS QS’T (5)5)LM55L¢>J§._>5¢:|)A5
Byl el Loy Sless Jsl 0,90 50 s ()L (Golome ddg> 90) VY g Ve (slo adg> o oilendl ddg> g0 (0
Shao Gl L oogr <ol b Les Jlo pl b ol cad ls ge (malS pl ax 3 ol a8l alS ans cpl 5l as Ll
sy o iS5 elis Ll e b Gl IS ) s 4y o bl ledl el ogd asgidl g5 of (3l
b (e Sy a7 ;0 9 (Shxio 5 (65,9l (6l (5510 0 Sz (S ) 9 b slapl 3l el 2l
Wby 40 a5 wad e HLas (Vo8 1 Fee) Ses 5 8o anllae .ol 035 5t o b Bblie (il cul 5o g
sga> Ll wWle adss liae a5 8)ls 0929 LS g dei> col> ol ey ol e Yo OAD olows 5,18 )
Geos s ol> o slawy o 4o BB Laoliél wig, laase ol 518 elal il oo S e ygudie V404

s gz a4 Yo ¥ Jlo 5l 05)l8 5 pl adse o Ll als i 5 Goos a5

ooy T Byl i VY
‘&5'] u.....S).») Ca.‘a‘u ‘g_j Cj.‘a...u s_;‘)...a.uc\.».‘oyfo LELSJJ)[SU‘)...A.:S u.»).a...u...a ‘b}“’gs" awof‘ja LSLQJS“")Q“SQL*"
u.v‘u...m.’wl (5’] C}Ja...u g_)b.....u ol oo s JJ[B; éLﬁJi.u).ded\b)yo UJ)JW ! 03gs L{inDj).:Ll ga.‘ol.a.a
Lloday o g SlKe Llodas po glas ) ol Sgliie col gy Cov Colue 4y diay 500 49> a5 gladg> 5l Ol s

sl e azss J5 o

47°00°E 48°00°E 49°00°E 50°00°E 51°00°E 52°00E £
z . §
o
o1 .
3| =
s
Z
g
z EX
e 1)
g_ ©
™
™
-
5
z S
5] S
]
-1 Jl\a.nk' 5]
= =l Tl
[ [CTCR RIS z
= [ & sges S
g4 »b ) b
S 2 Pl zslan
&
- S
] olag Sy z
— R X &
3N )
== i 0 30 60 120 180 240 L
46°0'0°E 47°00°E 48°0'0"E 49°0'0°E 50°0'0"E 51°0'0"E 52°0'0°E

AAY Jlo 53 09,8 32007 e claades y15 ool slags )5 (1.5 JSo



A

JON b)) VF) s pslez o )los g Jlo | doles s olilir Slallas

e meldl polie i 3G s

47°00'E 48°00"E 49°00'E 50°0'0"E 51°0'0"E 52°00E £
z ” «;
o
g1 . ] 1997
3 ¢
-
z
o
z =
=4 3
%
©
z
5
z S
5 &
&
aLis slosnl 5
= ! sl
[ IERETC z
z & $39S -5
gl 2l 2l p
5[] rdy Pl gt
] &
i S
1 olog S z
= 2 (55595 LS
i : —-—— Kilometers | &
T - lQ‘ : 0 30 80 120 180 240 £
46°00'E 47°00'E 48°0'0"E 49°00'E 50°0'0"E 51°00"E 52°0'0"E
144y JL» L) Qg)lf j.u.g‘ ddg> ‘sl.bA.b,:).l)' G.ébl ‘sl.b‘_g).g)lf (& .f JS.»;
» 47°00°E 48°00°E 49°00°E 50°00°E 51°00"E 52°00'E
o | N 2
e 2007
B w 43?&’ ®
s
z
5
r4 B%
2] a
=
o
z
=
2 o
=4 S
&
[y}
atis gloal,
= & ok
= S bl z
—_— ] )
= & slas [0
g:‘ E »b wb')‘ 1)
® | i Dot gl
| e
[ S
Sl Sy z
Bl s LE
2l o | -—— K s | @
{ . i 0 30 60 120 180 240 i
46°00°E 47°00°E 48°0'0°E 49°00"E 50°0'0"E 51°00"E 52°00"E

Vool Jlo 50 59 8 upl g sloadsm 5 ool o) (g F S



OV b)) V) s pslez o)lods g Jlof ol o lsi oldl i clallas

R RS TR ) /

AY

46°00°E 47°00°E 48°00°E 49°00°E 50°00'E 51°00°E 52°0'0"E
N
% 2018
w e
S

z
=3
S|
)
o™
Z
=3
8.
o
o™

atds gloial

| & sl
. B sk
E|EE  Jsptes
o1 2l 3]
& | i D! g

] &l

=i S

=l s

Bl et !

A - lﬁ"-‘l" 0 30 60 120 180 240

46°00°E 47°00°E 48°0'0'E 49°00'E 50°00"E 51°00"E

YA Jlo 53 (39,5 2 0T adgo ases » ) (ol Glas )5 (5.7 JSi

31°0'0"N 32°0'0"N 33°0'0"N

30°0'0"N

ua}Lm) f‘)‘ 6[1&6)4)6 g_;'l"ﬁ" ua}l.m ).).)Lo.a st.\} U"‘ o Cewlen U"‘ » QSLJQ I\ Jj” o 03 dj‘)‘ slael
cl.%d}l.l)o ‘thbl}bjj )‘ p.cl g_j )| ad...my ool s_)‘).a...u Jj& U”‘ wl...u‘ » ] o0 djl)‘ uj)lf LSLQMB})") k)

039 yidiom 3 S ;0 Ol ol el 0 0L S kel 0,90 el sl 4 cod p3l s Jlo jo boYB

30.00

| Yetsene

Lh
W P
>

= 1987

m 1997

9bn 0aalin fli Camy g 15| o5 (sladdg> 5 5 9

25.00 -

| Yads> s

20.00 -

|
15.00 4

12 2007

m 2018




AY 1O Gl OF) e a ez o)lod ipes Jlo / ol >y alidl iz lalllas o soeldl polie s 5l s

35 4
| . y
304\/“?’:)
»
20 4

15 4

|

10 4

s 4

u,lulj]l]

s
i )
"

g === 3
2¢ w4 & e 75‘
¥ & r h
2 e ' o
30 4 }‘ P’} g{ | | .
| V) o5 ’
) el §¥ 4..45")-’)
| 30 4 ‘
15 4 : -‘
: W 20 4
&4 .3 n H ﬁ
0 L8 dl | — o | =
o L ] "
" j.y’ »¢ SO o ] 7:“/ g '
» o ’ . :

s g, olib

= 1987 m 1997 1@ 2007 m 2018
0 basdes ) o iz b Jlw j0 Wb jl plus o gla Coxi ool wuoy Y JSSS

SYgarme CiS 4 ol pshs 5 o ailhog) ails )3 059 4 53 Jeol> slagr |l edas (s ()5 ade> 5
S OYAE YA 5,0 O lis iyl bl g ails (5,08 base> 5 des )0 CaiS g9 opl .ol ail plazs!
1 ol i o 3blie ey B 5| 5 clogls il 31T el 2 sl 0 009381 Ll Cnmag 2 35 oloj s
0oy S l5a YV w oliia 4o 40 g ood adlal ) 4 |l Jlia AT Ve amo ,0 a5 Cul oog ,lSa 150 VY (9,8
35 90 5 F oSt o a8 leaii Ko byl 51 S o a1 ope o)lgn 5 B USE 5 oad ] (sla e
O AFVD) 65595 a5 ol ansl 0390 65p5lS i o ooliziud olite 4 la Ko oogl Sl cilonds ]| 8 Jpor
e asd Glal 3 S il Bl e o a2in Slise alar Sl el 521 4 e i 5 o 305 S
AU IR [E PIRS ERYE PRSPt SN PRI BIC TRPRINE
5,5 0Ll (PR YA )5 5 Vs T dnie yac
Sl s el 0 o] pglS 30T Ldg 50 45 el (6ot clods Wlce Wil (o 2 ylan 45 _ags £gge
g8 | 5] g 089050 ds SO S Ls el oo il (49,5 3l Bd g 50 as B0 5l i gy 5l59 5l sdel sy
i 5o (BOIX-Fay0s, 2007) ail-sy, 555958 ,90 s 5 AL (iedgr w55 Sl 5 wm5 s )3 3l co | ailss,
i |y s 989 9 S Sl b 5 aLilIS (L5 BT 58 il0g) Cuss mly 10 5905 o A5, o0 2 3l (xems
ez §) linsS Gblio 1o a)lS W, 5 RS Sladl slaclles (VYY) o Kan 5 adils 5 Ll 5 035 e
Jos yglme gl ads 4y ()5 ilog, ol gl adge (o JUil 5 (g5lo s Szs8 5 S5 slreds sy 5 lagsb 2!
aS w0 LS (WYAY) ()Kan g (5 )laas axlllas .csl 00) po 4 CawaVl 3bls jo 1) 59,5 (S5e0sST 5 (o5l 0
ST 50 15 g0l 5 Slpnss 5 a8l (b 5nS Doty wlie 5 b fSiz 35 Oliee Tua)5 5 Vo)l sloss Slaol 5l



O ol VFY o) ooyl o)lod pgms Jlo | Jobos g oldl i Slalllas wy iy ol [ AT

o 31 5500 0 50 Ole (VYAA) ,9iS &3l 0 o o S Dladion dwwdo (5155 (olul 5 uioren .l 00,5 sloxy| ailais
ol asg> 10 (6ilwoms (slaosgp 4o bl sl cwl ansly Lol bl es e 4 VYAD BAYED Jlo 5l 9,5 50l adg> 0
Se39lsST 5 Sy s 55 g ol Sladge o JUE 5 (Su5elsST sla i Cadil g (it O 09,8
OTY AV (S 5 L) el oanlice L T (glaa¥l 5 ailaie lasome o Cansg 0 o] Ll BT sl o
03938l dalaie 1o b 3blie 0S5 ey Job jo a5 Conlonds cel el ludl g o Sl ] €489 JS 0

JB zeogn wijls 13 VL Slels)l )5 oS plaads> ) ofgd ade>pj den )3 T Sla S0 0 Ol s (nl 05

REI IPRV-Y 08
00 sLade> ;0 K (Lol (s 3l Ol pti (a5l yolie B Jgux
Sl SHpls  zohuw e e Tobw  gobw  sjilis sbla caJa:» 150 v
o Sy = Rl R ]

VT I FAY Y f8 YA Y)Y Iy JAY RS Vadge

YVIAY o) SN VA Y DAY A N SYE R Yadge

oo o/-a SAY VYA <lcA YISS YRY \22 TN WY Yases

LY - I9A Ve eee VFD 0F YioF YIvY VY PR Fasgs ) cleasss
e e JEA RS % N e/E e AN YD Dades ;e
e e VOOV ¥ VAY O YIVE - jof VIO SRR R Fadg s

oo NG VAE  AS AA VYR /e -IYY Y e Yadsge )

oo - IYD SVE RN Y e 10 e YA Aadg

oo oo R LY S RV ST 7 W R VIR VAR YT Qaige )

N oo e EY GAY FE /e YIAA YN0 Veadesy;  sheasys
YaYs VIVY e OXRY efee VA A[SD VIAD YYA YD VNasen; gyl eS
e e e DY YE VY ¥ AIVY JSAYIYE \Yades

“IYA SI¥D SED e eIBY )Y -AY YIVA NIYERERYIN o0l JS

& 35 s ¥
5B ey s 5l a5l oxte S Jyol Grumelin 5 Canoe slp ol slab i S o5 bl
an B b ol iyl I adl (o ol e Jelse alolis 5 loj Job )0 o Sliess 5 o2l sl )5 555!
Pl e el (Slocs 2l Sk (55, Dl 0l 5 5 )l 2 pl Rogo 50 G5k 5 Led el yolie oy i
il 2 B )5 i 31 Muliie 5 _oxlas 6l 6,5 1 el s Il a5 sl o0ls i lataiils anlllas s
lolsale 15l saiaias 5l ol ey gl jui ol 5o 45 ansl 0391 Sk sloas (655l 0 dlozr 51 il (gl
Ol s (g g ol 00Li8l Blasl 9,lS gloadg> 5 5l plaS 2 slas )5 o sy BB oo Ol yunrs oS 0l lis
S5 g 50 B ol @l el el 009 e JSiz 5 L Bblis «f cetS 5 sha wol ok Sl 4 by e
ol (53,5155 sloiraes 4 o JSiz 5 @lye oS iS5 rham damgi g Lol iz alox 51 sl 3 Shoe ,5b
b8 im0 DT s GRIH Slas sl o Slss cul aS o blanul iz ol (o0 I ol 035 Ol s cnl Lol
OSan 5 53sai; Y - VE) 535 anlllae o 45 lizmed 0,5 anlys siis | o g ol sulie 4 00t 039)T lge 35,9 S
E585 5 G,b Sy 3l i 3l ol (g5 T CepinS) el slos S alS oS el 00 o0l i oo (V- +)

el 00 g IS Ailate ;5 ags S 00y ki 5 ol oy syt ey K00 Bl 51, Ko gl ISt
Slasg> 10 ohsds g 5 4o 5L ials bose g Lo cllug a5 ciS Wl oS a>gs alee @ ol 3o 5l ST
B S Gl g5 i b g oad dilaie jo aVle )b S @ mle o)l S Gl ) e Wl e e o
2lo 23l LS 55 oley (b Gk 2l (55 e slaads> 53 wid osls (i a5 sk les by (2alS 5 adlaie



A ONY Gl VF) i) ple opled pgw Lo/ (ol (S oldlis Slallas o ooaldl jolie s 56 s

&59 Sl alils aglaio LSJ 6))5L~59 (5'] Cj-l"‘“’ ‘G‘JA C_'a...u u.....:olf S99y LS'JNJ*’L W o)l.m‘ > u‘..b 45‘5>Lm.|‘ J.a‘}c
s 098 A4S Ll 51098 00938l dalaie jo pb gblie 0,8 5 ley Job ;o aS Cenl oads cely byl oo g Ol s o)
45\3; JoL....»...u‘ Oy u‘yso 13J ‘ML» ° U‘)"‘ u).c 9> 6))5L55 Ls..v....a 6L®u~.7u 6‘,) u] oS u...ai.u S el...a
PR v OO RLIP W TP R PV KU ) B R V-SRIV SRS PRGSOV IF KU S-S DY P P L SR VA PESR E Y LA L]
A 00 Bk las wieles oy ]y 6 pdl e Slad g eads dilaie ;o ol oF OM e WAES Crge pudies il
Ol 09,5 0oy s5r0 42 45 955 00 sy ailaie (o5 ool 5 Jyol 1 ooy o 5 Geos derd 5 Gros laoly

25k 59y Sl elaiz 5 55,5laS (solasdl glaglon 4z )0 5 (e 5 b o Slapl b

&b

ass> 10 Gl ol @l o o (Sl 985 cwlidioams] (1 YA9) Lo jaasme « gloxy g 50l o)l thy0; 0,8 alliny ¢ Jgus ) o il

el Aog> 10 a5l ool S g (sloyg0 Sl Liab O YAF) pel padlonn 5 Lo jouesauw ¢ Bolo ¢ 5T e ol sagls
FV0-F:0 . a0 (F) Y (sials s8] 055l

oolatul L F g ¥ 5,5 loows o)l (5,015 Ol s (55l ) IS8T (VYA s o ylo, T 5 dazes ¢ 253 tpllss coia, |t (5 loms
A7-AD -l ‘(\) \Al ‘u//‘:’/(_s-"""é é.JL.A i[;c.a 6)‘\))A.7U" 9 é:).a 46‘0)‘5_®La )J5L41 )l

sy il slos (o> sla a3l gilwans (\YAF) Lo pde LSl 5 paslallig s oyes pamm ¢ Jgles o Slonde taial ( 5o
AYY=V 20 o (V) § (oxo Sl blso g L/ i> . RCP - glagy L ol 5

2ol BT g sol)l 6 mlS Ol (VYA4) g dixds 5 Lo B goue tdllcans o Slul 3 tailows odljsg0, ¢ e ixdw
A=A Gao dON) YV lii oo (a3 )5 550l asg>) ailsog, ol cuis

Ol o&dls alylacl:lhes oo ez Dl (ST pale) o) pale j0 450 5 izeiws 0,0, 5 (VYAY) (bl s ol gsle

9 TE pole) ST slo yingss 590 3l Giomow SST sl oolainl b 2,5 2ol 650,85 Olpess (ol (VYA |y aelawloese
A=A po O ojleds (o]

UL.M:‘ Ol o gz 160,90 dalas) Jl.\J O Ob9) )‘ oolazwl b Lo u‘r..gu g, (VYA0) Mg ‘wl_"e 5 b ‘.>|}3«;95)M
NPP-1 ¥ ] AR o)La..i} o wf[é/’(Lg)L...Ju 9 Jl;m)l.g‘?

0ol wlsg, of cuaS  Slusl Lace b s lge I3 il L(OVYAY) 003 cobdl 5 a9 o lgo,S ST 53 coisle
AFENOO . mo () A Jlo (shibaio i dolip

0397 e Ul (L2l 6l g w8l s Sl ey 1 VYY) Sgmce 055,955 5 Ao (558 0k gz £ Ghonte wool5E 8
FYYA-YYY L jae (¥) V. ‘Mf@ﬂmj (kigo Jwos 6L> PYEI[ PR

aslyy a5 ee)y 500 5 peldl s L, OTAA) ST e o omads 9 dume (gl (0521 (gem il tlolvamls  caos
SYY-2NY ao (F) OV el ldlix iagh  oLalS cns ool ade> 10 )8 o5 Siolel solgiing

Adger, W. N., Pulhin, J. M., Barnett, J., Dabelko, G. D., Hovelsrud, G. K., Levy, M. (2014). Contribution of
Working Group Il to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change.
Cambridge, United Kingdom and New York, USA: Cambridge University Press, Provides a human security
perspective on the nexus of climate change and violent conflict.

Afkhami, M., Shariat, M., Jaafarzadeh, N., Ghadiri, H., and Nabizadeh, R. (2007). Regional water quality
management for the Karun—-Dez River basin, Iran. Water and Environment Journal, 21, pp. 192-199. [In
Persian]

Berckmans, J., Hamdi, R., Dendoncker, N. (2019). Bridging the Gap Between Policy-Driven Land Use Changes
and Regional Climate Projections. Journal of Geophysical Research: Atmospheres. 10.1029/2018JD029207.

Bir6. M., Szitér, K., Horvéth, F., Bagi, I., and Molnar, Zs. (2013). Detection of long-term landscape changes and



O ol VFY o) ooyl o)lod pgms Jlo | Jobos g oldl i Slalllas g iy oy [ AP

trajectories in a Pannonian sand region: comparing land-cover and habitat-based approaches at two spatial
scales. COMMUNITY ECOLOGY, 14 (2): pp. 219-230.

Boix-Fayos. C., Barbera. G. G., Lépez-Bermidez, F., Castillo, V. M. (2007). Effects of check dams, reforestation
and land-use changes on river channel morphology (Case study of the Rogativa catchment (Murcia, Spain)).
Geomorphology, 91: pp. 103-123.

Byzedi, M., Saghafian, B., Mohammadi, K. h., Siosemard, M. (2014). Regional analysis of streamflow drought:
a case study in southwestern Iran. Environ Earth Sci, 71: pp. 2955-2972.

CAOQO, Y., Wei, Z., Jing, W., and Chun, Y. (2011). Spatial temporal Pattern and Differences of Land Use Changes
in the Three Gorges Reservoir Area of China during. Journal of Mountain Science, 8: pp. 551-563.

Chatterjee, S., Dipak, B., Ansar, K. h. (2014). Detection of Approximate Potential Trend Turning Points in
Temperature Time Series (1941-2010) for Asansol Weather Observation Station, West Bengal, India.
Atmospheric and Climate Sciences, 4, 64-69.

Dehghani, M., Saghafian, B., Rivaz, F., Khodadadi, A. (2015). Monthly stream flow forecasting via dynamic
spatio-temporal models. Stoch Environ Res Risk Assess, 29: pp. 861-874. [In Persian]

Dengshuai, C., Li, J., Zhou, Z., Liu, Y., Li, T., and Jingya, L. (2018). Simulating and mapping the spatial and
seasonal effects of future climate and land -use changes on ecosystem services in the Yanh watershed, China.
Environ Sci Pollut Res, 25: 1115-1131.

Froese, R., Janpeter, S. (2019). The Nexus of Climate Change, Land Use, and Conflicts. Current Climate Change
Reports, 5: pp. 24-35.

Henderson, S. (1994). Land-Use Change And Climate. Land Degradation & Rehabilitation, Vol 5. pp.107-126.

Henry, J., Vaux, J. r., Deborah, B., Edward, R., Cook, P, Gleick, W., Lau, K. M., Levy, M., Elizabeth, L. et al.
(2012). Himalayan Glaciers: Climate Change, Water Resources, And Water Security. The National
Academies Press. [In Persian]

Jensen, J. (2015). INTRODUCTORY DIGITAL IMAGE PROCESSING A Remote Sensing Perspective. University
of South Carolina, ISBN.

Jianwei, L., Zhang, C., Limin, K., and Zhou, Q. (2017). Effects of Climate and Land Use Changes on Water
Resources in the Taoer River. Advances in Meteorology, Volume 2017, Article ID 1031854, 13 pages.

Kayet, N., Khanindra, P., Abhisek, C., and Satiprasad, S. (2016). Spatial impact of land use/land cover change on
surface temperature distribution in Saranda Forest, Jharkhand " Model. Earth Syst. Environ.

Kendall, M. G. (1975). Rank Correlation Methods. Hafner, New York.

Lafta, A. A. (2022). Numerical assessment of Karun river influence on salinity intrusion in the Shatt Al- Arab
river estuary, northwest of Arabian Gulf. Applied Water Science, 12: 124.

Lioubimtseva. E., Cole, R., Adams, J. M., Kapusti, G. (2005). Impacts of climate and land-cover changes in arid
lands of Central Asia. Journal of Arid Environments, 62, pp. 285-308.

Madelene, O., Chen, D. (2006). Land-use change: Impacts of climate variations and policies among small-scale
farmers in the Loess Plateau, China. Land Use Policy, 23 (2006): pp. 361-371.

Meyer, W, B., Turner, B. L. (1996). Land-use/land-cover change: challenges for geographers. Get Journal, 39
(3), pp. 237-240.

Mitchell, J. M., Dzerdzeevskii, B., Flohn, H., Hofmeyr, W. L., Lamb, H. H., Rao, K. N., and Wallen, C. C. (1999).
Climate change. WMO Technical Note No. 79. World Meteorological Organization.

Noel, G., Hancher, M., Dixon, M., llyushchenko, S., Thau, D., Moore, R. (2016). Google Earth Engine: Planetary-
scale geospatial analysis for everyone. Remote Sensing of Environment, 202 (3).
DOI:10.1016/j.rse.2017.06.031

Noroozy. G. (1996). Water erosion in Iranian watershed, forest and pasture, vol. 32. [In Persian]

Nourani, V., Mano, A. (2007). Semi-distributed flood runoff model at the subcontinental scale for southwestern
Iran. Hydrological Processes: An International Journal, 21 (23), pp. 3173-3180.

Pilgrim, .C. M., Mikhailova, E. A., Post, C. J., and Hains, J. J. (2014). Spatial and temporal analysis of land
cover changes and water quality in the Lake Issaqueena watershed, South Carolina. Environ Monit Assess,
186: 7617-7630.

Qu, R., Cui, X., Yan, H., Ma, E., and Zhan, J. (2013). Impacts of Land Cover Change on the Near-Surface
Temperature in the North China Plain. Advances in Meteorology, Volume 2013.

Rasouli, A. (2014). principles of applied remote sensing satellite image processing. Tabriz university press. [In
Persian]

Rastmanesh, F., Barati-haghighi, T., Zarasvandi, A. (2020). Assessment of the impact of 2019 Karun River flood
on river sediment in Ahvaz city area, Iran. Environ Monit Assess,192: 659. [In Persian]

Raupach, T. H., Martius, O., Allen, J. T., Kunz, M., Lasher-Trapp, S., Mohr, S., Rasmussen, K. L., Trapp, R. J.,
Zhang, Q. (2021). The effects of climate change on hailstorms. Nature Reviews Earth & Environment.


https://link.springer.com/journal/11629
http://dx.doi.org/10.1016/j.rse.2017.06.031

AY 0N Gl VF) i) oole opled pgw Lo/ (ol (Sl oldlis Slallas o ooaldl jolie s 56 s

Shelestov, A., Lavreniuk, M., Kussul, N., Novikov, A., Skakun, S. (2017). Exploring Google Earth Engine
platform for big data processing: Classification of multi-temporal satellite imagery for crop mapping.
Frontiers in Earth Science, 5 (7): pp. 1-17.

Tabari, H. (2020). Climate change impact on flood and extreme precipitation increases with water availability,
Nature, Scientific RepoRtS, 10: 13768. [In Persian]

Velayati, S., Kadivar, A. A. (2006). Environmental problems of forests and pastures in Iran and the consequences.
Geography and Regional Development, 7: pp 53-72. [In Persian]

Wahap, N. A., Shafri-Helmi. Z. M. (2020). Utilization of Google Earth Engine (GEE) for land cover monitoring
over Klang Valley, Malaysia. Earth and Environmental Science, 540.

Yousefi, S., Mirzaee, S., Keesstra, S., Surian, N., Pourghasemi, H. R., Zakizadeh, H. R., and Tabibian, S. (2018).
Effects of an extreme flood on river morphology (case study: Karoon River, Iran). Geomorphology, 304, pp.
30-39. [In Persian]

Yousefi, S., Pourghasemi, H. R., Hooke, J., Navratil, O., and Kidova, A. (2016). Changes in morphometric
meander parameters identified on the Karoon River, Iran, using remote sensing data. Geomorphology, 271:
pp. 55-64. [In Persian]

Yulong, Z., Song, C., Zhang, K., Cheng, X., Band, L. E., and Zhang, Q. (2019). Effects of land use/land cover
and climate changes on terrestrial net primary productivity in the Yangtze River Basin, China, from 2001 to
2010. Journal of Geophysical Research: Biogeosciences, DOI:10.1002/2014JG002616.

Zandifar, S., Fijani, E., Naeimi, M., Ebrahimi-Khusfi, Z. (2021). Analysis of Spatiotemporal Variations of
Groundwater Drought, Case Study: Karun Watershed. water and soil science, 31 (3), pp. 101-118. [In Persian]

Zhao, M., Xinmin, Z. (2002). A Theoretical Analysis on the Local Climate Change Induced by the Change of
Landuse. Advances in Atmospheric Sciences, 19 (1).

Zhao. X., Tan, K., Zhao, S., and Fang, J. (2011). Changing climate affects vegetation growth in the arid region
of the northwestern China. Journal of Arid Environments, 75.

ZHU, H., Xiu-bin, L., Shu-jin, H., Ming, Z., (2001). Land use change in Bohai Rim: a spatial-temporal analysis.
Journal of Geographical Sciences, 11 (3).

Zhuo, W., Dali, E., Wu, Z., and Lin, M. (2019). Future forest dynamics under climate change, land use change,
and harvest in subtropical forests in Southern. ChinaLandscape Ecol, 34: pp. 843-863.

Referenses

Adger, W. N., Pulhin, J. M., Barnett, J., Dabelko, G. D., Hovelsrud, G. K., Levy, M. (2014). Contribution of
Working Group Il to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change.
Cambridge, United Kingdom and New York, USA: Cambridge University Press, Provides a human security
perspective on the nexus of climate change and violent conflict.

Afkhami, M., Shariat, M., Jaafarzadeh, N., Ghadiri, H., and Nabizadeh, R. (2007). Regional water quality
management for the Karun—Dez River basin, Iran. Water and Environment Journal, 21, pp. 192-199. [In
Persian]

Afzali, R., Pishgahifard, Z., Zarei, B., and Rahmani, M. (2017). Geopolitical pathology of Iran's water resources
management in the southwestern watershed of the country: Karkhe and Karun Bozor rivers. Social and
Cultural Strategy Quarterly, 6 (23), pp. 105-140. [In Persian]

Alavi Panah, S. K. (2013). Application of remote sensing in earth sciences (soil sciences). Fourth edition, Tehran:
Tehran University Press. [In Persian]

Berckmans, J., Hamdi, R., Dendoncker, N. (2019). Bridging the Gap Between Policy-Driven Land Use Changes
and Regional Climate Projections. Journal of Geophysical Research: Atmospheres. 10.1029/2018JD029207.

Bir6. M., Szitér, K., Horvath, F., Bagi, I., and Molnar, Zs. (2013). Detection of long-term landscape changes and
trajectories in a Pannonian sand region: comparing land-cover and habitat-based approaches at two spatial
scales. COMMUNITY ECOLOGY, 14 (2): pp. 219-230.

Boix-Fayos. C., Barbera. G. G., Lépez-Bermidez, F., Castillo, V. M. (2007). Effects of check dams, reforestation
and land-use changes on river channel morphology (Case study of the Rogativa catchment (Murcia, Spain)).
Geomorphology, 91: pp. 103-123.

Byzedi, M., Saghafian, B., Mohammadi, K. h., Siosemard, M. (2014). Regional analysis of streamflow drought:
a case study in southwestern Iran. Environ Earth Sci, 71: pp. 2955-2972.

CAO, Y., Wei, Z., Jing, W., and Chun, Y. (2011). Spatial temporal Pattern and Differences of Land Use Changes
in the Three Gorges Reservoir Area of China during. Journal of Mountain Science, 8: pp. 551-563.

Chatterjee, S., Dipak, B., Ansar, K. h. (2014). Detection of Approximate Potential Trend Turning Points in
Temperature Time Series (1941-2010) for Asansol Weather Observation Station, West Bengal, India.


https://link.springer.com/journal/11629

O ol VFY o) ooyl o)lod pgms Jlo | Jobos g oldl i Slalllas wy iy 2y [ AN

Atmospheric and Climate Sciences, 4, 64-69.

Dashtbozorgi, A., Alijani, B., Jafarpour, Z., and Shakiba, A. (2015). Simulation of temperature limit indices of
Khuzestan province based on RCP scenarios. Geography and Environmental Hazards, 4 (16), pp. 105-123.
[In Persian]

Davoudirad, A., Sadeghi, S. H., and Saaduddin, A. (2015). Monitoring periodic and spatial changes of land use
in Shazand watershed. Ecohydrology, 2 (4), pp. 405-415. [In Persian]

Dehdari, S., Armand, N., Faraji, M. and Arman, N. (2018). Revealing land use changes of Karun 3 and 4 dams
using satellite images, pasture and watershed. Journal of Natural Resources of Iran, 71 (1), pp. 85-96. [In
Persian]

Dehghani, M., Saghafian, B., Rivaz, F., Khodadadi, A. (2015). Monthly stream flow forecasting via dynamic
spatio-temporal models. Stoch Environ Res Risk Assess, 29: pp. 861-874. [In Persian]

Dengshuai, C., Li, J., Zhou, Z., Liu, Y., Li, T., and Jingya, L. (2018). Simulating and mapping the spatial and
seasonal effects of future climate and land -use changes on ecosystem services in the Yanh watershed, China.
Environ Sci Pollut Res, 25: 1115-1131.

Farrokhzadeh, B., Chobeh, S., Nouri, Hamid and Gudarzi, Massoud (2018). Investigating the effect of climate
change and land use on the surface runoff of the Baliglo tea basin in Ardabil. Watershed Engineering and
Management, 10 (3), pp. 331-318. [In Persian]

Froese, R., Janpeter, S. (2019). The Nexus of Climate Change, Land Use, and Conflicts. Current Climate Change
Reports, 5: pp. 24-35.

Hashemifard, A., Kordavani, P., and Asadian, F. (2018). Analysis of the effects of pollutants of human origin on
the water quality of the Karun River. Regional planning, year 8 (30), pp. 155-164. [In Persian]

Henderson, S. (1994). Land-Use Change And Climate. Land Degradation & Rehabilitation, Vol 5. pp.107-126.

Henry, J., Vaux, J. r., Deborah, B., Edward, R., Cook, P, Gleick, W., Lau, K. M., Levy, M., Elizabeth, L. et al.
(2012). Himalayan Glaciers: Climate Change, Water Resources, And Water Security. The National
Academies Press. [In Persian]

Homsi, M. S., Yarahmadi, D., Onegh, M., and Shamsipour, A. (2018). Assessment of climate change and land
use and presentation of a proposed low-carbon program in the Kashan plain watershed. Natural Geographic
Research, 51 (4), pp. 613-632. [In Persian]

Jensen, J. (2015). INTRODUCTORY DIGITAL IMAGE PROCESSING A Remote Sensing Perspective. University
of South Carolina, ISBN.

Jianwei, L., Zhang, C., Limin, K., and Zhou, Q. (2017). Effects of Climate and Land Use Changes on Water
Resources in the Taoer River. Advances in Meteorology, Volume 2017, Article ID 1031854, 13 pages.

Kayet, N., Khanindra, P., Abhisek, C., and Satiprasad, S. (2016). Spatial impact of land use/land cover change on
surface temperature distribution in Saranda Forest, Jharkhand " Model. Earth Syst. Environ.

Kendall, M. G. (1975). Rank Correlation Methods. Hafner, New York.

Lafta, A. A. (2022). Numerical assessment of Karun river influence on salinity intrusion in the Shatt Al- Arab
river estuary, northwest of Arabian Gulf. Applied Water Science, 12: 124.

Lioubimtseva. E., Cole, R., Adams, J. M., Kapusti, G. (2005). Impacts of climate and land-cover changes in arid
lands of Central Asia. Journal of Arid Environments, 62, pp. 285-308.

Madelene, O., Chen, D. (2006). Land-use change: Impacts of climate variations and policies among small-scale
farmers in the Loess Plateau, China. Land Use Policy, 23 (2006): pp. 361-371.

Marufnejad, A., Ghasemi, S. h. (2016). The trend of temperature changes using the Mann-Kendall method (case
study: four cities of Chaharmahal and Bakhtiari provinces). environment simulation, No. 37, pp. 149-166. [In
Persian]

Meyer, W, B., Turner, B. L. (1996). Land-use/land-cover change: challenges for geographers. Get Journal, 39
(3), pp. 237-240.

Mitchell, J. M., Dzerdzeevskii, B., Flohn, H., Hofmeyr, W. L., Lamb, H. H., Rao, K. N., and Wallen, C. C. (1999).
Climate change. WMO Technical Note No. 79. World Meteorological Organization.

Mohammad-Ismail, Z. (2010). Monitoring land use changes in Karaj using remote sensing technique. Soil
Research (Soil and Water Sciences), No. 1, pp. 81-88. [In Persian]

Noel, G., Hancher, M., Dixon, M., llyushchenko, S., Thau, D., Moore, R. (2016). Google Earth Engine: Planetary-
scale geospatial analysis for everyone. Remote Sensing of Environment, 202 (3).
DOI:10.1016/j.rse.2017.06.031

Noroozy. G. (1996). Water erosion in Iranian watershed, forest and pasture, vol. 32. [In Persian]

Nourani, V., Mano, A. (2007). Semi-distributed flood runoff model at the subcontinental scale for southwestern
Iran. Hydrological Processes: An International Journal, 21 (23), pp. 3173-3180.

Pilgrim, .C. M., Mikhailova, E. A., Post, C. J., and Hains, J. J. (2014). Spatial and temporal analysis of land
cover changes and water quality in the Lake Issaqueena watershed, South Carolina. Environ Monit Assess,


http://dx.doi.org/10.1016/j.rse.2017.06.031

A ON Gl AV F) Gl ple opled pgw Jlof Aol (Sl oldlis Slallas o ooaldl jolie s 56 s

186: 7617-7630.

Qu, R., Cui, X., Yan, H., Ma, E., and Zhan, J. (2013). Impacts of Land Cover Change on the Near-Surface
Temperature in the North China Plain. Advances in Meteorology, Volume 2013.

Rasouli, A. (2014). principles of applied remote sensing satellite image processing. Tabriz university press. [In
Persian]

Rastmanesh, F., Barati-haghighi, T., Zarasvandi, A. (2020). Assessment of the impact of 2019 Karun River flood
on river sediment in Ahvaz city area, Iran. Environ Monit Assess,192: 659. [In Persian]

Raupach, T. H., Martius, O., Allen, J. T., Kunz, M., Lasher-Trapp, S., Mohr, S., Rasmussen, K. L., Trapp, R. J.,
Zhang, Q. (2021). The effects of climate change on hailstorms. Nature Reviews Earth & Environment.

Selajegheh, A., Razavizadeh, S., Khorasani, N., Hamidifar, M., and Selajegheh, S. (2011). Land use changes and
their effects on river water quality (Karkheh watershed). Environment, 37 (58), pp. 81-86. [In Persian]

Shelestov, A., Lavreniuk, M., Kussul, N., Novikov, A., Skakun, S. (2017). Exploring Google Earth Engine
platform for big data processing: Classification of multi-temporal satellite imagery for crop mapping.
Frontiers in Earth Science, 5 (7): pp. 1-17.

Tabari, H. (2020). Climate change impact on flood and extreme precipitation increases with water availability,
Nature, Scientific RepoRtS, 10: 13768. [In Persian]

Velayati, S., Kadivar, A. A. (2006). Environmental problems of forests and pastures in Iran and the consequences.
Geography and Regional Development, 7: pp 53-72. [In Persian]

Wahap, N. A., Shafri-Helmi. Z. M. (2020). Utilization of Google Earth Engine (GEE) for land cover monitoring
over Klang Valley, Malaysia. Earth and Environmental Science, 540.

Yousefi, S., Mirzaee, S., Keesstra, S., Surian, N., Pourghasemi, H. R., Zakizadeh, H. R., and Tabibian, S. (2018).
Effects of an extreme flood on river morphology (case study: Karoon River, Iran). Geomorphology, 304, pp.
30-39. [In Persian]

Yousefi, S., Pourghasemi, H. R., Hooke, J., Navratil, O., and Kidov4, A. (2016). Changes in morphometric
meander parameters identified on the Karoon River, Iran, using remote sensing data. Geomorphology, 271:
pp. 55-64. [In Persian]

Yulong, Z., Song, C., Zhang, K., Cheng, X., Band, L. E., and Zhang, Q. (2019). Effects of land use/land cover
and climate changes on terrestrial net primary productivity in the Yangtze River Basin, China, from 2001 to
2010. Journal of Geophysical Research: Biogeosciences, DOI:10.1002/2014)G002616.

Zandifar, S., Fijani, E., Naeimi, M., Ebrahimi-Khusfi, Z. (2021). Analysis of Spatiotemporal Variations of
Groundwater Drought, Case Study: Karun Watershed. water and soil science, 31 (3), pp. 101-118. [In Persian]

Zhao, M., Xinmin, Z. (2002). A Theoretical Analysis on the Local Climate Change Induced by the Change of
Landuse. Advances in Atmospheric Sciences, 19 (1).

Zhao. X., Tan, K., Zhao, S., and Fang, J. (2011). Changing climate affects vegetation growth in the arid region
of the northwestern China. Journal of Arid Environments, 75.

ZHU, H., Xiu-bin, L., Shu-jin, H., Ming, Z., (2001). Land use change in Bohai Rim: a spatial-temporal analysis.
Journal of Geographical Sciences, 11 (3).

Zhuo, W., Dai, E., Wu, Z., and Lin, M. (2019). Future forest dynamics under climate change, land use change,
and harvest in subtropical forests in Southern. ChinaLandscape Ecol, 34: pp. 843-863.

:lilo oyl 4y slow! og

sl 2y $rady> 5 15 ) gl Sl T Sleid  soaldl polis ;i U s OV F4)) Jadllal dns il gane 5 e 0 Sles 10l a3,
DOI: 10.22124/g5¢aj.2023.22236.1161 A5 . oo (0N) ¥ (ol o oLl lalllos 5,15

Copyrights:

Copyright for this article are retained by the author(s), with publication rights granted to

Geographical studies of Coastal Areas Journal. This is an open-access article distribted under the
terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), EY
which permits unrestricted use, distribution, and reproduction in any medium, provided the original

work is properly cited.



https://hgscaj.guilan.ac.ir/article_6242.html
http://creativecommons.org/licenses/by/4.0

