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Obijective Fereydounshahr, with an average altitude of more than 2,530 meters above sea
level, is considered one of the highest counties in Esfahan Province. Agriculture is one of
the most important economic sectors in this Region, and a portion of the county's land is
dedicated to this activity. Land use change is one of the important issues in this region in
the field of natural resource management, and it has increased rapidly in recent years. The
present study aimed to investigate the impact of environmental factors on agricultural land
use change in Fereydounshahr County from 2000 to 2020.

Methods: This research, using remote sensing (RS) and geographic information system
(GIS) techniques, has mapped and analyzed land use changes, especially in agriculture, in
the form of thematic maps, and has examined and evaluated the most important
environmental factors affecting the changes according to the perspective of the farming
community using factor analysis and the perspective of relevant experts using paired
comparisons using the eigenvector method.

Results: The results showed that there is generally a systematic change trend in most land
use classes. Agricultural land use in this county has changed significantly over the past 20
years. So that the area of arable and garden lands has increased from 16,367.2 hectares in
2000 to 20,259.3 hectares in 2020 and this upward trend is currently continuing. The area
of agricultural land is expanding on lands with slopes above 20%. The important reasons
for these changes are economic issues, climatic fluctuations, and technological
development.

Conclusions: Considering the topography of the city, encroachment on lands that are not
suitable for cultivation in terms of soil parameters, height, and slope will cause irreparable
environmental consequences and damage to the environment of this region. The results of
this research will provide more efficient decision-making towards natural resource
sustainability for regional planners.
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Introduction

Environmental change is a major challenge, particularly for communities dependent on natural resources.
Among these, Communities living in mountainous and high-altitude areas are directly affected by environmental
change, especially in the agricultural sector. Distance to population centers, adverse physical conditions, and the
need for specific technical infrastructure limit mountain agricultural systems. However, a better understanding of
land use change brings into focus the issue of changing mountain landscapes and their various functions.
Fereydounshahr County, a mountainous geographical area, possesses relatively good characteristics, such as
water resources and fertile soil, favorable for agriculture. However, the presence of rugged terrain and dispersed
settlements in this area emphasizes the importance of agricultural land for residents. Agriculture currently plays
a prominent role in the economy of this county and drives its economic development. A notable point today is
the accelerating change in agricultural land use in this city over the past two decades. This study aims to
investigate environmental changes and their effects on agricultural land use in Fereydounshahr County, to
understand the trends in agricultural land use changes over the past 20 years (2000-2020).

Materials and Methods

This research employs an analytical approach based on the integration of data analysis and remote sensing (RS)
techniques, along with a geographic information system (GIS). The first part of this study examines changes in
various land uses, with a focus on agricultural land use, over a 20-year period. To generate land use map,
Landsat satellite images, including ETM+ and OLI sensors, from the years 2000 to 2020 were utilized. Using
Envi software, with the selection of appropriate classification algorithms, final classifications for the time
periods were performed. After evaluating the accuracy of the classification, the data were transferred to the Arc
GIS software environment for the preparation of thematic maps, information extraction, and change detection. In
the second part of the research, the environmental factors affecting changes in agricultural land use were
surveyed through a questionnaire. The most important environmental components and factors were extracted,
examined, and analyzed from the experts' perspective through the Analytical Hierarchy Process (AHP), and from
the Farmers perspective using an exploratory factor analysis model using SPSS software.

Results

Considering the changes that have occurred during the 20-year period (2000 to 2020), arable and garden land use
has experienced a relatively large increase, which indicates the importance of agriculture and horticulture in this
county. Based on the extracted land use maps, the largest area of agricultural land is located in the northeastern
and northwestern parts of this county. Most of the arable land in the northeastern part of the county consists of
irrigated land, while most of the arable land in the northwestern part consists of rain-fed land. Similarly, the
largest development of agricultural land is related to the two northeastern and northwestern parts of the county,
which has been associated with the destruction of medium and good quality pastures. A large part of the
agricultural land in the southern and near-central areas of the county includes garden lands, which have
developed on the slopes of the Zagros Mountains and their valleys, and the rest of the arable land is mostly
cultivated as rain-fed. In general, during the past 20 years, the agricultural land of the county has increased by
nearly 4,000 hectares (2 percent). So that the area of arable and garden lands in 2000 with 16,367.2 hectares has
reached 20,259.3 hectares in 2020. The results of the opinions of experts and users in examining the most
important factors affecting the change of agricultural land use indicate that; climatic-biophysical, economic and
technological factors were identified as the most effective factors. These three factors have had a great impact on
the type of decision of farmers in converting land and the type of land use.

Conclusion

This study provides an overview of land use change with a focus on agricultural use and its underlying main
drivers in Fereydounshahr County over a 20-year period. Using remote sensing (RS) and geographic information
system (GIS) techniques, this research mapped and analyzed land use changes in the form of thematic maps, and
using the AHP model and exploratory factor analysis, examined and evaluated the most important factors
affecting the changes. According to the results of the research findings, agricultural land use in this county has
changed significantly in the past 20 years. The most important reasons for these changes can be the increase in
economic activities (especially agriculture), the widespread use of technology, including under-pressure
irrigation, the use of advanced equipment, improved seeds, etc. in various sectors of agriculture and horticulture
and rainfall fluctuations and a significant decrease in it, especially in recent years. By comparing and reviewing
the findings, it can be concluded that the situation of the landscape structure of the studied area in the current
situation is still in a destructive trend due to the increasing destruction and transformation. Due to the topography
and high altitude of the city, encroachment on lands that are not suitable for cultivation in terms of soil, altitude
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and slope parameters, in addition to not being suitable for cultivation, will cause irreparable environmental
damage to the environment of this area. It is hoped that the results of this research can provide the basis for
appropriate management policies for the sustainability of the region for regional planners and managers.

Keywords: Land use change, Environmental factors, Remote Sensing, Fereydounshahr County.



i 935993 b & g0 3Dl (53 59laS (D (5 31 )15 Judd g3 (Ao Sl gk il iy 9
(0 g 9 (sl ygub 359 590 axilian) 490 f

"oy ot o T gy piall Clan g ¢ Folunod (5o ol

allly olpl ool (lhas! oKl gpyaely g olblps pole 0uSily (oliwsy (siyaely 9 WBlas 09)8 (S (gezmil L)

A.jovzi98@geo.ui.ac.ir

h.nouri@geo.ui.ac.ir

d.rahimi@geo.ui.ac.ir :aebll; .l ul yleduol ¢ laduol olKisls g3y by g (oldlyin pole 0aSLisly ¢ aubs (cLdlyis 09,5 wlinl ¥

(XL o OlNb!
Ol slaplioed cn e Jl (S by g e VY. e bawgie gli)] b jreligh b ol g o £o5
5 Col religh b e 53 (oalatdl Jlb sl isn (ke 5l (S 559liS Ded e Caucme Glado] g Al

ol wte Slao 1 S o) S i 2l bl culled ol dy s w5l celodes ik
2ol aalllas sl 00 039381 o s 4y 3l oSl (b 53 5 Col reb s Sy 0o )5 (ol ed
B Yee 0y9 (b seiighyd looseed syl L) Sl iy dasme Jelse 5l gy B L
wlilpe OleMbl piww ¢ (RS) vy eSusS 3l (gpSopme b Gios opl Conl ol pool Y-V
e 9095 oS g maw i (eoge loadd B 1) (65p0liS mofsa (Sl S i (GIS)
o503 g (ale low b9y 4 (fj)gliS dnel> oS0 Billan | 43,5 ©)90 Slisss 3 S50 (Jaes Jalse oy
oS ol gl gt sl 03,8 Dbl 5 a0y e Gy & (2e) Slaglie B L pd Glulis)lS
b 3 Gl e cnl 3 ©hpgliS (Ll )l 2 s oS lib ST 5 plate i gy o IS sk
L ¥ee Jlo 3 2l g s o) ol 456 b 4 sl 055 o ins W ol &0 42535 L Y-
a5 50 byl aeldl (dgmo gy (il pols o3 g Cawl s, Vo Ve Jlo 5 )i YYO/Y 4 )l VEYEV/Y
S Jbd ao)d Ve Vb b b slagies 3 jpshiS (3l paw tadate (SIS g5 cundy (58,5
oy 4 425y b (5355 1y 3 ol Sl 55l las Syt 1) Y e o
Olagh At cuolie CuiS (6l cud 9 gl SB gla il Blod Sl a8 (L3l 4y ol (i o (31, 9295
il 345 cpl s g0 dalgs b 4 dilain (ol e sl (Jaorecan) phbolpe Slcwl 5

leiio pal B (slilate e 5 oli)asly sl b lio (sl (sliuly 315 el

AARAVARVARNEIY- PR W TR by
VXL EIVY 18,5050 & ,U
VE¥/SINY sy g, U

ARATANARER 1 I

ojlguls

ool 6 s
e Jolse

93 jl i
Refgdy 8 (s s

35505y b @pe gblio (65)sbiS (ol 6yl pui pr ame Sl 3l e (1F40) gl gouny 5 ol gl il o Sobuad (gjgn D!
FYAYOY (A0) Y+ gipydoliy o Liliis (jauiighsyd by 1(63)90 axdllas)ygd 5l yiorinw
http//doi.org/10.22034/gp.2025.65934.3366

oy oy 1yt

YYA


mailto:A.jovzi98@geo.ui.ac.ir
mailto:A.jovzi98@geo.ui.ac.ir
mailto:h.nouri@geo.ui.ac.ir
mailto:h.nouri@geo.ui.ac.ir
mailto:d.rahimi@geo.ui.ac.ir

FYL 209 685 9 Gokums So | T p0 b lio 55y 9 LS Sy (5 s o Arnmo s’ il ) po

FPRV-PY

Jolse b 485 o Jolge 5l ogito Blite Jolse bog o Cul oz 9 by (6218 (0) Sy 9 o0
35S o gy |y o2l 58 Syt o alge (Yo¥+ TS 5 Tgele 5 ghla) 29 colia (o3l — ele]
i baome iases (ko b Cete ()80 puilly S o o8 A28l aoracinn b (g0l ¢ eloi] A0l o
a4 g Wlodly yuF (glosiiS S5 ey b 1y Cnj bagmme Sl pl (YY) LBl 5 i gl jygl) 50
Slgn el Gl St 8l p el (V¥ ) g L) w3 el ol 5 3Bl sloznl slag e
Slr G5pgliS S g Camer @y My s (ol Spe Sl sl 0gd sbnl (b Jlo by
ColiSen g o) col plez 3 (Bl 6l i Lol GlacS e uner ) 4 5y I Slajls 4 gSowly
Sl St el gy silpone AB > agpdgm g o s ly )3 (Yer) CllSen 5 Y ¥R
Iln hailaio cla o5 (3] wayr 2 Sy 4 oy s plie sladoe 4yl 3Nl 5 03d b 2l
9 Isbew 50 5l) Conl oo sl Cunaj bame g sl Sl Sy el o) il bt Gy I3l
15 sl s olie 4 dsly golsn 3 05gd me Ll Sy e damme lymas (YVY ail g il ¥oVY (o Kan
S )S) Wil B 3 1) Slea g e Sla iyl b b e ) syl 85 giye 5 (SlidgS ely s
oy S 5 o oy 3 lh) Slaal gl g (550liS (sl palie yobty (liren o (VY Tewlls 5 g
A6 5,918 SV game W5 edtis ooty laome Sl 3blie ) {Ve-¥ Tl g geiny) Conl
O il 1 bl (ul &S 0l Cage sl cul o Cunl laime i bl 4y (ol B (g5)5LiS” i 15 )08 e

Y el 5 Liggle) a3l ases s 51 5 s 4 la i

9 88 Loy jd ()8 18 Cojlases liiauiily HLidl 3 VAVe dad 3 &S glolsals \;)93 5 o glaodls

B35 )93 5l plodie whe 35 o 4 sl el Sl ol ALy ore (B (o) (hDgr e Sladg) pomede
3 5t SlacsiolyS alas 1 iz SNl g (65505 5 599 3 ot TV oglSan 5 o3lspaina) ol o
Vi gl oo ol d e Bual gl ) 59y 4 oMbl & ditn wlie Copte g ae Sl )y 53 26,8
o3l dyg0 5lyl ()8 SleMbl zl el (clp 03,58 jobas g Conl o) pdaw Slialin clp Ll g)l3l He0 )
gy 9 Vb g9dg b oSy (e 3 (o) 620 pglal y93 5l (homins da)d (SbagSojlil b duslie ) 3,5 (o0 )] 3
5 5 YO 7 nged o S Gl Feee T oLen 5 adatd ¥V wdlile 5 VeSy K0iS) 1S e @) 1,

. Hailu
. Mammo
. Kidane

. Benavidez-Silva

. Jensen

. Pliscoff

.Yao et al

. Berihun et al

. Lambin et al

10. Endalew & Anteneh
11. Grét-Regamey

12. Brunner

13. Kienast

14. Robinson& Sutherland
15. Maponya& Mpandeli
16. Remote Sensing

17. geographical information system
18. Voigt

19. Lindblade et al

20. Tao

21. Gao

22. Xiaomin

O©oo~NOoOUh~ WNE



’f‘A “M o)la..fuf" 4)3.:“_;}‘:)400}:3@.5/,6.? “‘"

¥ ~ Y Y . \
.(Y'\’ ‘U“'i)sﬁ oA‘o}wcd)J:g.)Lo ARAR u‘)&o.(b

SE g ol gl dber I cuslie s gla Shy W Sluas oldlie Jisle Gl gy e
0381y g 2gdne (slaolKBgSs plp )3 Bais)lgenl qaug by g dilaie (JliwngS HlSlo Cusl (65)sliS gl jdol>
58 ol > 5T wo (b yaed (65)5LES S92y cnl b canl adlae )3 (65)9iS” (o) 5050 Cupel I (Sl ailaie
Aoly5 a8 ol amd gd oy adllas dyge ddlaie S o Joo (93lail dawg Syme loic a4 g cul ddate dlasdl )
s sladle (b > Sl (pl o g g CAS oS dae (p S (o0 55 |y (65)9l8S () SR e g b
)90 E3S90 (rp Slp 690 Bged e 4 predighy b Gl e GBIl Y3 o Seren Sl (Sl 03,8 Ly il
Sl sl 03,8 sl 5505l sl |y olbcusgie dilate lgenl sl Cusl loped LSss lble ddlhaa
S99 b el 033 YL 1) (nej (55 Cudgiome (nl 5 Cumgy 4 ) Cudgione b (ghysliS sl (alio S1B) anlio (e
g g0 03nlio (o5 6l 5 (659l LB ) (Sl «(5yltS s )3 Ol e S LIS 0 dgae iz
o glhe (5l g o> Sblug a3Vl Jame Ol (200 )3 (Canl iliee Sy slagys | Slie Glymds iz
mCawd sl b (ol @lie | oatgn b (i ped (1392 L3 3929 b WS (o yusi O Sl o)l 000 JL g agiome
Clolds (lojen .l odds adlaie pl > (65,0liS LBl oS g cudS WAl cel g yin Canb 4 sl gl
el ooy OBl epglie pui g bas cplply 8l sales il b Jleis] 4 Y gae culS pads s 4 )bl
(o) SISy oS o S5 psliaie 4 S oo wml 8 Ly (6))gliS ST 6 10 0l saaliie Dl b e
Gan byl gy pohiie ey Amdee ) loj 5 5l v 5 ISe 5 5] o Sl (ol ey &5 Sl e
Yo b ) eligh b olieed )3 (5559l8 o) Sl iy aome Jolse o8 Sl g e Sl g
A plos] )35 o (Yoo omY oY) IS L

Sy b g Glosl jsboar e ol > (cdmgi (513 Sag) & md o LS (e) S S 0jg> ) 3 llas
b eeole @lodl )3 yarbog Gil)S ol diten (5800 —g5) loadse 5 (oolal clain] Joloe (gilwdr LS (sow 4
lp rptaby 5l Sty pized g (o5 S i b badye odomn slatnl ) g bataly e 5l Lo S o)) Gua
ble y Sle adaw » aimie Slilas ((8dl 5,505, ool sliwl) 3 el s Sl dajlslede Hlul sy
(hreecun; gty bj)l 5 Slad il Sy slagy g Jelgs plolid (Sl @l Sl oy p g S 58
SleMb! g x93l ot (sloodld 5| (g pSope b ol SKiimgh i olpl ) ol osd plosl byl eloin! ¢ (ool
il glagulie 3 1) (Bl ()8 s Sloj —olad ladig) b wlo)S I S oty slaJae 5 (ol
1 )9uiS b 9 ol o 33 QLo (b &8 (glatuer p Slalllas I (50 j950 & o] 3 cplsl cpl o bles (e 9 Jeloos
5 bl drwg (slp dine) grge Slaiss sladgy s Coalid yowd U ogd o didby Sload pbxl oo ol 5o

bl eald 5550 o pte slacusl

G518 ol

390 33 sl Sl 10 ol drwgl g (amb mlie Copde 3 e Gl I (SO Glasar (65)WST )l (6)l8 s
oo 2> 0FT) Slodde 5 (LS8 Slaios )5 glis dwly (pl 5> ol 48)5 )18 (31 () Siaghy ) s)ler 4258

1. Liuetal

2. Madhushree
3. Sumedha

4. Gracy



YY) 9GP 9 Gk S)e | T p0 b lio 55y 9 LS Sy (5 s o Arnmo s’ il ) po

LSt o) Coluas (VAT Y )] Byg3 o & 313 ol y5le ol Som 4k w35 3 syl (68 s
Jolgs sy Buod ol ) Cusl ol 03938 (SoSun 3blis o (55)0liS Sl)) Colus 4 g will Lol (e
3] el Slyssis oy i L (VEF) lSan g 03 S ) syl oy s o |y o) i sl
9 kiS5 L (pol)) Colue @dlae 590 0)9d )3 45 Ny doecS cpl 4 VeV B Yeee Jlo I jlaal ol e
o Cal 0391 (6559l 4 pl (Sl)) o Sl (GBU bies (6508 byl lial il @il il cdlu pludl gble
Ol el 0ad ool Adls )3 gl e (g5)gliS bl GEalS 4 e cllupludl Ll E S (il opl b oo
bl €S)lhe e g ale (38> (Ghpaely Cjgpo elad U Gl a9 (b ol )8 5 had Gl
P el ddlate (b @lio bais g Jaseecun ghie sbadely pials by )3 oLl o) e > s sl b))l
s ool L Yo¥e B ¥eee o3l 5 sbloe i jged o) S Sl 3igy (VFF) lSan 5 e e asllas
okl ol 4 e i ol sl 005 imiyin Yo¥ e Jbo B g Loy oS lo 0,005 (sl o 5 slo lgnle
Il g gl g e Wi gy ol el (el IS 5 L sl; (] il slaay 5 G
o3 g0 Ui |y omej 605 (38> Co e pjl 9 Al adlais

> ol

Sl ailain )3 o] GBS 200 5 o (538 e oy &1 095 Sl IS 53 (Ve F) oo 5 'Ciige disej ol
oigk ol bt sy SlasS Ble g5ysliS sl ) e p 558 b awild (PNP) iy (Lo SOL
Olysd LS 50 30 edls wlisl wile  Jowe Jolse ¢ g lao ¢ (6550liS” cacuwlus o 0gMe &S dad o lLis
ezl 5 (£ 5 o) e Joloe 55 gy 4 o () i i (ol 285 (530908 3 6
ol 43155 (555U Sl s 3 sl o)l Sl g (Caslo plss ccg5,0lS b)) STy gsS) (onladl
(3 Glebgy Sy 093 1 irias (SIS 5l oolimal b 395 Lo HIS )3 (Y+17) gy 5 ' ilgaVl SISV
&S ol i ol Wledges bl cetwmuwsST Gloss &l 1y (36 g 00,8 oy YOV B VAAY Sloj 5L jo 1y
D385 1y ootmmmwgS] Glodd (g)lul b lie do I i cuildy g (Sogll ilBog, ausls 13 (g5ygliS ¢ ol K
o a1nliia ilej o3l (nl 3 Sytcd 5 (53l blin 42 B il 5 L ljesn 5 LnJSin oty 2ol S o
e s ) (o3l Shlas 8 W) 4 cpl 4 295 a3 (V) gl 5 oS cgladllas 3 el
Jolge by Jame JLid WS (o Jie |y (eloinl wiig ol g 03l (Rl (oly) @V gaze (Jaxd g bl
2 (0Y) T olMen 5 S5 2gien (55y5liST S 5 s A ph daagi 4 pxie 5 e MM gl 5 Loz
Jbo 3 oY 3 o) s [ )lS yis GS oo p3lSe 9 Se 9 Sloj JolSS sla Sy (swip & ladllan
ol 3D e iides [6p)8 yuws F5 YV B Yerr Jlo 5l a8 ol ol e opl pols Sy YoV B Y.
soa Sl casl 0303 &) 25 o) 5 )5 oSS o Bdos joads ool )b g ol I3 o o i 598
oilBl > s i (Bl o)l Sl aad e LIS (VYD) (sige g ey Sleds g (VHVY) oLen
Sl 1y Ol mle 4 o yiwd Codgizme ¢ (6550liS Y guae lossly yials L ¢ 0,5 (ioli8l wile  Jaoe ol bl

Cwl 03905

1. Mottet

2. Pullanikkatil
3. Palamuleni
4. Ruhiiga
5.Qin

4. Zhang et al



1Fed 98 o ylass N> 0,55 o550 yoliy g LSl i YYY

SR 9
e [ 129 é),O Ao

9> 0+ U ail oo 9aadd Fr a0 ¥ o oldlss Glaiw 0 @y yeghS VIO Colue b gl )8 oyl i
48,5 418 Jloi oy 4l Ve g alB Y g ax d YV B agl ¥r g addo ¥r g ax d VY 5 (B Job adl Ve g aids V-
Oledol ol sl glusrd cniaiiye ) (So by g e YOT. bwgie eyl b gl cpl () JS3) ol
— ot Jled gl g 03)53 i oS S lgenl sl idate (b o cpl slaislgenl D9 ce g
ol o doe 00+ alls Sk 55k 5 3,5 lo a0 1) dllate 5 Al bawgie clod (3 Ske wCal B8 gin
Camex ol bl 330 e g usl (oges Giladp 28] 4 Ly (VFY ratignyd Gl jd lidlse o)hl)
9 wliwgy Cuzon (1oyd YE/IV) 1y 15 VEFFR olaw (pl 5l aS 009y 55 YOSOY Ll VWA Jlo jo jeuidas 3 oyl yos
Gl isu et 5 S0 (659l (WA oyl ) jlel 557 50) sl ools JSCET (630 Casmon (Ao pd OY/Y) 1y 4a5 VAAAD
JUo bl s ) olad] cllls ol 4 lwps wol)) 5l isu & Col paiSgnyd lepd pd (oolail b
by =h) Bl S pj aw JESe AFYY lude GliSa VeVOR (£l g (o) Sl JS ggeme I ITARNY
hse glgl wdgle )3 g @S Gl (njin Aol (55)5liS SV gare Mg dies 13 2Vl Jeuily & ol
5 olail  elenl bylyd 4 ol 5,Slae g Mg e oS waw S @23 g ol cuiS B 1) g Ol do

(Ve oledol il oylel aoldlo) 5yl (St Jawsre balyis

N N

- \
A I T

Fbig 8 b e (LBl pRa ConBge 4l ) JSG
Los1d 55970 F w9,y
(BS gy s il g ()8 Clidos gg jl Baa bld el oy Clided go il cunle bld 4y pols s
ol Jol pise sl (GIS) oLl e SleMbl pinww g (RS) oxiwygd oSS 9 osld jJUT 586 p  Jswe  Juloo
Slasuie S ol 00 0dlatwl YoV e B Yeer sla Juo &4 bgspo OLI g ETM+ ( slaosiominw cawdd o)lgale pglas
odzcio OYL! wlid e Colw 1 cawsd o)lgale &4 bgsype polas .l onds (yo)l55 (V) Jod> )0 (slojlanle pglas



PRY 209 685 9 Gobkums So | T p0 b lio 55y 9 LS Sy (5 s o Arnmo s’ il ) po

Slgs o pl Hgas a8 bl | s Lasuie 5 gl Gidder ol gl Ll Jgb 45 .05 351 (earth explorer.usgs.gov)
Sl YT a9ogly) a0 kS |y il IS 8> ar g B e g 15 g JSa L], G lse (ol
FeVeg Verd Voo Jbo pgad lp ol Glise itas Jod BBl (idgy lise 5lai Sl oad Sl gl jslaie ()
Jbs gl 9 20y VE ¥V Jlo ly ol osiis osaliio yygad )0 (gl Ly S zud oS Lo (pl 4 gy doyd 20

NI IEWE WS R A S

83wl 390 (518,l5ak0 pglai Olasuin .Y Jos

<l b sl S Jw oo/ 893 LXVE S 5,52k
30 G.R.NIR.23.4

%L (Panchromatic 15) Panchromatic.8 VorsoVeao¥eA Ay ETM+ Vo
30 G.R.NIR.3.45

U (Panchromatic15) Panchromatic.8 YAB Y G oLl A

~gox bl b s heog bosls LB 53 5 Jslcws b adg) mlie pleis 4 bies a5 baodls pgd isu

a8 (sladelidun p i (6yglaen Sl Slialie [US 1 cand Ko and wolidiop Jols Shise bgy 4 aodls gyl
aaly b Jgeyd lolis, S olol drels dlass s (gly s s lolis S axsls g o)l5,0liS” dxels 09,5 93 (¢lp yol>
CnS ol Jeng8) 3l )l gl eS8y Ss aass 5 b bty £ ol 23 N 32y (A
a5 )yl o (6yle] dmaly b o i 485 Ve B gt bl g gage coldS canls a4 lwlis, S sl (VoA
p3Y diged Dl dolee (gl ol yauiign 8 g SLil B el 9> g Liwgy B0 dgus &S Hlgls Ve (gYL slaling, uols
IS olasi 1S5S Jaeyd sy dogi b i colatwl baylgsls S olasy 1 eolaiwl b 1,S'6ST Jge,8 I adllas 550 ddlaio 4l
291 e gl 85 45 10 b g latil b (Balai g0 4y (65 diged by el Cusd & 48 TR Sl 390 (sladiged
o (ply > gy ST (LSS preiigh b lwped (slaliog; 3bj slas @dllae )90 dilaie Camg 4 g5 L
bl ) e 3Slnoille ged9e )90 )3 (liHgldS (35 Clxe (B (e Gbj 4 B balus pas gl
2ol o)l paiges bl eled (lp anlas pll g sl )90 5 (B Slaws 4 dolidun yy JuoSS g (65913,5 ¢ oaw yiawd
g bliwgy sble cpl 5l .ab odlitwl dsliiiny oSS Caa Mg (65 st cod &S dble jl s e 4 g0
2 315 sl S 5 Jlase slosl & s b 5 L35 oys5 s Sl Sl s (g0 Coond oS olo s

0,5 oSS dolininn y

Loyl s 2)50 EMelas g Sl o (gatiaglyl g cOlid oS3 4500 09,8 6 5l (et i g dsliiany 45 51 B

LB 9 g (b (295 Sluslie LB > GLlid)lS 4 byje dolidus y Casl (65)9UiS” ol (6 ) S el 4l
gz gy 28,5 )15 abgpe Glulid S JLis] 53 5 €85 )15 auli 590 dbgije laasiie i jl eslinal b ol )
Jolos 9 6555laS (2Ol )8 s Cou G 3850 g9 b basye (laasiie Jlai I osliul b ()15 e e delidu
Clasuie sy 93 Jold & 25 (b ol delitiy Glaastie Jai Jlosl | g 9 8,5 )18 a0l 3)90 50 cilie
b oS (s 5l oS a5 gy b wlul ) lasy wlide b (o8 g @ 03> sl sladgS g (o000 (63,8
4 Ve Elg)S Sl o s ad s ElogyS T (yge3l 5 ooliel b bndslidin y slosel cublB b (oLl g (b (s

D AALM.M;)J WL.A u.)l.’Ls DM)L‘)L}&J oS .xoi Cawd

1. Chowdhury et al
2. Godet

3. Durance

4. Gerber



’f’o “M o)la..fuf" d)j};‘j}t)d-ob}!j L’jb—"? ““f

S5 SN Sy oo 51 03 55 Sy SIS o 5 Jolss e 5 Lol &S 5590l 4 oo
Sldllas (p Sakeo j1 (B dliwl b pols 3855 )0 edlatwl 5)90 sla yadli dcgosmo jolaie cpl (sl bl oo (5
0,5 95 (V) gz 10 5 pglaen (gl dindiy B 5> cilises claJlo (b adlllas 390 9550 4 bgpye 5 Sud55
g 390 (bpSSuwl (e LUl 5 bl dadslidinyy JoSS g 4 > apadls g5 ) oslital )3 oS Cuwsl S5 4 p3Y
ols w9 428 (LS (I (lie b el jpsliS dselr 09,5 Sl (e jlas aned 500 Sl 4l 48513
Al o)y s 5)00 (slaJlge 4 26Ky el p5Y 2l ) S 350 09,5 b ssl andly (Sua5 lssan gl
Clld b (egi90 LSl g (ol gaw (5> cunls a4y o Lol dmel 51 (oo las 4y bgyyo gl Jlgun de goome Milite
b cud slesel BB g 38> slaail 4 lgn b amsl anily 5 1) ka5 3)90 dise) 0 by

$39WS (013 7)1 st (ol (o pad L g S o0 Y Jgi

aalaw! .3)94 ‘_g‘&uablw
JUo | -l | - osl8 -~z DR Olgs B g5 O
i | e | sl | dladl
e | (Soden NIt
a v v v 25 o) e Sk odlatul o (65)0LiS LSl o)l s | "
Rl (oY) &S 5 £l e it o S
|
: 2o o ol 5% ol 59sliS” oy e p)S puuis
R v v v )Jo ) uﬁﬁ?f’J"?sd»s u@) SrI° = o‘)mswﬁ"
(Vo) &y yd (6350 aslllas : JliwasS
= v v v (Voo A) Slar ($55LES 5>yt Jelgs T35 5 Jjle
»
| (SR pglls §ps ) 55k g Ol poss amso\l5
4 s v o J&—polls 355 ) dame (6)5ke g Ol poss ass ) on 5 o
> .(T‘~ ~/\) olf\);l 9 J)zn L;Lm”ﬁ.}
v r > byl adaie 3 (65)sliS () 5 (IR gy Sl 9 $lge
- (Y VF) yus S oo Julos 5 coonily (slagSIl Lol b HRIACON
> v v v S oolde 3 (g5)9liS ol 68 s olad (gilw e 5 Ol
=~ (YY) RS
>
Loyl ) ($5)9liS (ol (68 puis qoll GlacS oo g jallae | 5 iy
v v v v v v g ©
(¥+10) o)San
Slostans g0y byl 3 jINleds el Syome slagys Vo
v v v iy
LS oy olio 5l Hlub eoliiw! g e Co
v v v v 0L )9 )50 )O (o) e jl )ik 02 9 (o) S pde Aol)m 5 aalil
- (Y4)q)
S I : . N )
)l'— v v v (ML ) (65,US” (pl)) (6 )8 pi 0ALS yand Jolge g Pl Iy
2 (Y VR) o8l i 51 3)5yLiS” slaolys 5 el ARCNS
> —
; P Sl 1 ol 86 g Sy (slag p o 65y9liS (3l pui | n s
VoV ) S Sgd dalyyd as g 4o jlaileuis (565 < ?
v v v toolll Clyis g Sllug cos (g5)0liS Lol (6 )8 ks 9 owloal
.(V~Y~)Ql)¢3l39d)>u Jual}c Ol)lSw.m
. Tanrivermis
. Hazell & Wood
. Mbowa, et al

. Munteanu, et al

. Meiyappan, et al
.van Vliet , et al

. Plieninger, et al

. Bazame, et al

. Monirul Islam, et al
0. Li,et al

P OoO~NOUhWNBE




YD ) 9GP 9 Gk )9 |

0 Lo (5ygLiS SNy 510005 S g anmo Sy p T s

v v v ailate )3 (o) dey 9 S S S e Jalse (L)l '
(V) S 5 by 5l oolital b 1iSigs <2
, , , , 2 ool e Jelss g o iogliS Sl s e | U,
(7o7) ol 7
, , , , Ol s 03000 YL (Byb Cgin ) (e (435 Olyuss "l
P 5 3 o) S e il g (S 5 Loy JolSS sl S an o i1
(VXY YoYe BYeen o 5l GogY 5 omej Sibale | &0 0
; WS 3 S e Sy g (ej SRl S S Jelos * el
(YVY) Kiko 5, "
v Slr 0w G S Sl > (sages <8 )lie I ool -
(VYY) oolatihsloial 5 oot j (siS po Julow o
lie lodpunl) g (o) (b 9 ) S Syme Jelge
v ld JSin (0390 ddllao 15 0,8 Canyj oS0 pdd ) idume | 92,805,
(V-3Y) 298l (rbog>
O3 S0 S el 93 50 b odlil Ol o]
v v SGIS Lol SEDAC slaosls dsgorro b (o)l s oo Yl
(VYD) 90 5l Lizmias sl SisS
Bosts Juoxi 3 4920

Envi 58] 5y S8 4 590 5l v slaosly Julod gl (isu 50 fcawl 48,5 Oyao 350 93 )0 s s g 40
(il alades il sl 8 5l ealinal b (65,5l (2l 60 ety e (ae Jelgs i G ped Ui
Iy Guios o]y 5l Soled Hdle ¥ S .S plosl SPSS l5sle s 5l eolazwl b 3lixs] ele low i 9 (AHP)

1. Zhai

2. Wang & Li

3. Nedd & Anandhi
4. Yang

5. Penny, et al

6. Workaferahu et al
7. Alen et al

w2 o ylis




1Fed 98 o ylass N> 0,55 o550 yoliy g LSl i Yy

©3ll 5 GlalulS anllae
v
el g,4Ts 5
e s SLesls e M S slaesls
] i I ¥
@ god o> (e GIS glaais Sloylsale  slas
v v v
dolidin  JooSS 5 (b || Sk L, SaT-atE Wy [ Gleylsale s slai iuaib
4
M| besls Bl 5 suaid
v

) LQJ‘UK SR g P e J"‘f‘ el

i Jolpo (Suilowd LA L Y JSUS

239 31 o Sodld Juloxd g 43285 g ow s

5 4B Cumdg 555 5 IS OSSO ol wajls (6559lS (LS ()8 i 2 (daie Slpusis 5T o
Al ¥+ 090 S b Lmoi Olyuss Koy g calizee glag )8 Clyiuss Cunst Al yo (3 jelaie pl (gl Cuwl puo) 39250
48 gzl g i Al B (claoygd SIS A () )8 (Sgdge aads LB gls 5 CES 8 )y 390
ol 0as a3y 590 5l v laodly Jdou 5l ol ol zu pis 4y doldl )

2ol gudab

5 <Shgy ) an gananb pbdl gly 35d pade gadib gy (el L) ) dlojlgale pglal ganaib (<l
)'| Siudalb Lshbu,o% Cys LS‘)? cwle sl ol d‘)g MRV INOEY JAREEAR dlﬁw% 0 'plzdl Slusual
AL WY & e 550 ddlate .ol ol edliiiwl bty LSl (6,0)8 asd il SeS SleMbl g slojlgale ysglas
oMY oy oyl sp)5 gandil (V) Jado b Byxe (ENVI) gl 4 9 A5 sdbddb Guiss dlaal olwl p
Sidg | oyl ol g dw dn 3 B g an s wilye ¢ ol slaaig (K (S5 dn s wlpe (£l g olyj ool 0lEeSu)
83 oL ((oy5e0)

o) 528 sauaib £,k Y Jgse

21 52, gaaib gl 2l $52)8 saaib a5

simino 00 anlw 3blio g (olivg) 5 (b (sLolSTeSus Jols olS 48w 3

Slel g il s ool oy ool Jols b g ely; ol Al

o2 SS9 poye Iy (e 35,1 L (ALS (idgy 5 il b BT pas b (il Jold () 22 gl v
08Ty U oS e slaJSi> Jolis S ¥

ui L;lmaS)J 9L1b.3.w ‘LDAJ'L&D” JAL» JT L;Lhw [

w2 o3 (3 pysye claloyd g bie gl BT L (e Jols (bawgio)aw 42> 1 93 42> &lje £

S JB g (ALS iy 86 (o pwo) by jl )l v




PRV 209 685 9 Gokums So | T p0 b lio 55y 9 LS Sy (5 s o Arnmo s’ il ) po

ke sladi god !

Ny Sl Sl 4 g b aiad Qb eds cladigel (ganaib oo s 1 dn (il alsye
) S P pgad (oBigel ladiges Bl (gl jolate 1)l Cubld Calises glaossty (gilugl 3 plaS ya gl
ui')‘.,uf);))yaw)‘wMWAWAJ&W&‘)J\‘@cvu_ia)gﬂs))ng..\...]awdubyfoﬁ9tm
Google )J?L.a., )I )...MMJ ul..mjo‘ 6|)., A...wl.» LML.A o Sl )Ja.» )] 9 b..\.‘S‘)J Gygody )JﬁL.aJ J5 C.\a.u PRy ..\...wb
1 o3lizal a5 3,00 (sla Lo 5 P35 m L e Earth

S i 59501 !
o3lizl 'on e g 1 35 390 oMbl g bag )l sl 5 lojlgale yslas suindils sl ingk onl
dod ooy )Nl oy wwlio QL] (gly 0> dgng alitre (gainddb oo oSl cabadds ) degesme ) ) Ll 00
13 i ] by ol ) lie (slagsiindiss 45 ol ysS)l 5 45 s 5 g0l adlle 3,90 slaJlo (gl b
ly G5 slagindib 5| il o el C8 0 andib lyis Cov i sl oSl Gl edlinl b colgs
oS ol ©yp0 cn i )eN ol plsl g calond Lol Sloj slaojl 4 bgiye (pled sbsiiail 09 e Joli

S ol 295 5 Vb el ©E53 )l 9 bl (655 a (Gl S 1 ewslie il Gl b ganaib oy
ol 2l gl

S o s

“oal 51 (S IS 85 s il TUS oy (S oo dulne 4 cgindils €85 byl sl B3l s ye 53
ol a0ail Como | (GSile o8 IS Como 0,105 dsle (¢l (slodzen Slles 4 5l oS cunl e gl gl )l o g
~ S o patediz SUSS 55 L o pd ik a3 e oLt |y poles sludl S ge 4y 0ad (sl oo sludl s
390 (ko] (ol 6 1S puonai (sl Como byl 3 b atil (6,500 b (g bline iglis las yu yilo S5 51 48 ol (¢
o5 Me3 (glbaids 3 LIS adls 5 IS Como dspls 4 0I0d,S lo ¥ o)) o Sen 5 Bolss 3,5 o 51,5 eolisl
i (glag oSl opl 5l S ja Sl 4 g bl slazel LB 0y sladidl Cono @l o) Ve I Gl
22 (55 09y 3l U e dilon S el i gy el S5 )RS0 4 s ) dlib Sl i b S
ol JoB BB o S s zols a8 ol ol o3liin] paeual By

el
O gk (5 3w AT g (01 51 (5 92515 A6 Augd
XYY ol gl onds plxl gl ganddl I S o (ol L s g (IS oo lulxe | Jols zolis

T V=TV dLmMA.,J;M d]ﬁ W a‘w’" |W 5 CS Siodal vy 4 VeV GYero dLﬁJL»t\gjo%).o u»)/lfv
sl clais g 4 Y ISKS cdl JL&J‘ Arc GIS )l}él Py Lo 4 ubwu L;}L»)lfwﬁi 9 RATSYIN E‘jo'c;;»l P

1. Supervised Classification

2. Decision Tree Classification
3. Overall Accuracy

4. Chuanga



YYA

1F+d 34 o)la..fuf" 0499 “5/;‘1)400}!’ L,j/)-é.?

s b Y eYe JlbYeee Jl L2l

(o yd) Yoo Jlw o8yl (652,55 o givaiub pgluai Cdd o, gl £ Jou

% 4o

R JEF N Gl diwigg s 45 gl alols w5 ,

* sl
ADIY AY/¥Y A¥/ - YAIYA N como
<[\ «IVA -1V " L oo

Mo 3) Yoo Jho ool)) (559,5 oo gavaib wolad €y obj,l .0 Joso
) 2l &) S 29 <R & 9

55 491
- o Q&)b "’@’Lﬁ""’ o .».m . S . M?yu’l‘ alolé M)QS’ .
AY/YY INVING vy/ov M/F uJS [ 5v)
A% <A <[50 IV bls Gy o

(e yd) Yoy o Jlw (o8] (652,55 s givddub pgluad €y b, gl 1 Jous

% yoSJ!
ooua S )3 b dndns mas A oYl dols ws? -
uaalw
Aoy ASIYA NN NIN% i Ceo
Ivs <IAY oY < IV¥ L Cu o
(wmeyd) Yer0 Jw o1yl (639,15 oud (gaisaib yolad Cdd b, b Y Joso
: At b 395
5SSy ldurs  pi i ¥ Nl dold
AR > Slama> w9y calds : oMY sl
A-/V¥ YEIYA AD/VA ASIVY INAR B oo
VY Ve /AN <IA- -Ivs L Cy o
(2 yd) Yo+ Jlw oolyl (552,55 sl (gaivaiub polad €y b, b A Jos
. Wi a8 395
PGSR | FVEYg ’ : Nl dlold
e J Sl w9, caldd ‘ oMy sl
YO/YA YAYY q./ YV/YE A/¥Y oIS Como
<IVy . Ivy <IAY <Y NN LS o




Y ) 9 9P 9 Gk S)e | T p0 b lio 55y 9 LS Sy (5 s o Arnmo s’ il ) po

Tooe Jw iyl 52068

Yool Jlw il gy

pe—T
“ ¥
«
o

Yol Jlo oyl 08 Y38 Sl ity (g )l

| Ty

[ Ry

B ) it 5 s e

P (e Ssam s
(rame) do dzr 3 L5 90 4 > 21 e

YoXe Jo G Yooe Jlo ool 50,5 Gbadiis ¥ JSu

oyl gy Db (Soluo @399
Yo o0y90 cpl Slpss cpl wyp gl ol 039y Slpuss ol YoV B Yev e glaJlo by auidads ol o o))
ool Cundty ol bl 305 S5 Ly 3y90 Jlo B ya S 4 s gl U oAb e dlo 0 0,93 ¥ 4 dJlo



’f‘A “M o)la..fuf" 4)3.:“_;}‘:)400}:3@.5/,6.? “f'

A3l (o DIV/D (gas)y HlSa AV/F L o5 eS B o oddaidile SV d U Yerr Gl b A Jao b
gyl dod po 0 Ao A L 1) Lol ol o sYL LS VOVY/E L (2L g ely; ol Jlo & cpl (b o ccul
ol il il o )d VY Jolee HLSa WY L 0o 4 o b wilhe Jold ol el Ty aslllas 590 (glaoygn IS 50
Jsb > sl 035 i LialS do 2 VY Joleo jiSa 0AV/Y L (IS Sl Jlo & e (b 0 &S sl (Sygeo pd 0y
b colus L I, GEals it Lawgio @10 4 baye (608 023,55 snliio o dlgy 435 un )55 3o anlllas 3,50 09>
Gl Jls 5l x dls B pgd 0y5d 10 (60,5 Slpuss ol atily adllas 350 slaoysd JS 0 as,l8 o 0 doy VA
2l )8 ol aily (sao )3 VFIY ]38l LS AV/Y b odds didlu ()] (650)8 &S aad o L5 VeV B Y40
o pd YA olee LS V-AV/F L God wlye bilio )0 sl dtily (gauo)d 00 ili8l ) liSa AAYF L oo 2L 5 2l);
4 gy Moy VA Joleo jiSa £4F ialS b L8 0y90 Joleo Lyl (IXs 8])] cpinon cCanl 00y cand Iy 095 a1l 5
30500 BB dw ¢ Slisl 4y bgyye oS canl 03l olaidl 35 ol (slaaigy 1), YA/A 0,95 ) 53 sl 0 4,
S BOAIY L Ji8 0593 &) Copnd Lawgio @lye sl S5 Sline 5 bl Sy (sliwg) 93 (035 5 (5jpgliS
atlo ol &S ol o] 51 S YN0 B YV cla Jlo i pow 0)93 50 ol awyy Gl L3 (gho )3+ /0 yiljl
owli8l 1oy VY olee jSa YYF/A L o2 2L g (oly; odl)) cunl 00)8 lag iol38] o ys Y S VY L o
Ol 8 slaeygd b Comd Lol (il 00,8 Tan (ol 38l b o) Colue a5, a0 i (60)8 90 cpl Hlol Ll aily
s ol ol anily (ioli8l as s /¥ Jolee (LS VFA/A i 600 4 Cuns g3 &lye 090 (pl jd laily (g5l
VA Joleo (S AYY/A 0y93 cpl 3 ool)) cp) Coliue alS oline ol 03 5y 4 5y ialS b L8 (slaoyed Jlg,) subo
Shoyd N0 g BIN (il Cip a Sa VALY b kgt @lye o )i YV Si (il L ol cladiy ool dop
035y yiudias [P Olyass G 090 (ol 5 faBd o LIS YV BV sla o bx pylos 0)90 guld (guwyy wlansly
O Sl adld 1y ol o YL ki (sboo g0 4 Cond S VEY/F olee o 0 VAT L ot as b o)l el
> Bl 0yed (pl 50 ol atih colue (]38l b 0y9d 93 4 Cuns doyd OF S Ve b o (£l g (oly; )
ol il onds has )0 608 4 ol cpl S VYA Jolee o pd YA Ll 0ads ) gy (ilS oy 5L L
Al (5,108 JialS L8 olasyed 4 s duoyd /A g S YAF/Y L jlade (ol Lol el 00,8 oy ialS 4 5 JSs
O3 B slbeygd 4 s, YIA g LS WY b ol 4 on bawgio @l 4 bgye (o)) g ol (slaa .ol
Ol 2980 e CuiS BB 2 (LSL] &S (o500) hdsy | ile (Bl b basie (68 oo jgd plad s il asls

w‘ b.)y.

P Py SWlSand cbair biete S ced & e L anl S SlSag b (Shy o

b Bl padiane o b oaiins )90y Canl (S0 (5)55liS 2 SISl 4l S5 )5 e 3l (659l (6510 0 s

QI),;'L" Cad 300 (w3l oo HialS (gidols 5 S Ges g 2D 0 &) oyl bS58 aad 4> il

o Jed 5l Cope laasly Voile ) odliil (ISl 3,5 394% b e ysbas (55)5liS SV gare y (hio
(YW L6895 ¢ sl o aieST) 358 oo 23805 5 ()bl S5

5 Conl 1055 2 (VL e Cuenl 1 (65)0liS cunlio Bblie (el B L adlllan 350 dilaie ) cand ol (o)

2 pte Jobo Sy plgisay 514 S Cgo ailedlis oo 118 ales ) cilie (glasg, 4 & ladios plad o

geovn Lghz:wf} A Cumd fwf L;Uzswi} Sldlas L')..).‘ dod D Cowl 0l w)f )15 L Lg)'”LJLS Lgl)g Oy 0193 gs%li})‘

1. Akinct
2. Ozalp
3. Turgut



YEY )9 ©P 9 Qe )9 | T p0 b lio 55y 9 LS Sy (5 s o Arnmo s’ il ) po

) ol alio S Cupite gl (103 VF) medlo s b e o 38 a1z Jlieplgieds ebilodel Lot 4 osllas
ColSen 5 2el VN L an 5 dlaas) 515 55 65ysliS (sl s ails )3 (doyd ¥+ ) slacas (VAVE
Sy s Milie BespS sles 5 Sib B Lide Lilie 5 Aiad edguwyd les (Lopd Yo) A5 slacad (Ve R
Sloadar e Mz 3ble ;3 bwgie 5 Mo cud b &5 gblie I (S (Jb (nl b ol cusliel (6y5liS” slacllad
Colus 5l 2oy o IY cnd 3 bkl (gndil 5 (Y10 Sl 5 )S0s5) d9ub o 48,5 jLai )3 (g5l Blual (ol
taw duslio ol .ol Moy Yo eVl caud s ] Mo > FUS g ao 3 Ve B v fpo b gyl pautiohs 3 oyl s
ol (VN B Vo) pgd g Job (Sloj o 2 &5 s (i ddlate () cud 4l L adlate (j)oliS” (3))
@ (VY YV ) )l g pgw (Sloj o ) Ll blod)S by (5508 203 Ve b+ o cand 3 WIS (gj0liS
L o ol (ye (o2l Jold W (B el sl 03,8 Ty (35S g jobi 3 dops Vo WL (slacad 1> (655l
moykc YWl 5> g 0 (aneandl (2] (f55liS” CuSlle ol (b @lie bawgi b dgd oo Byl jygltS Lawgs

D38 oo 518 6L S b o cuiS o W oS 5,8 o )8 by

(HUS2) Yo¥e UYerr Jho jl anlllne 3,90 allrio 45 B g 0,5 Coolus 22595 A Joi>

YoVe Jo Yeyo Jlo Yeye Jlo Yeoo Jlo Yeor Jlo
S8 &y
o | Coluw | o | Colw | o) | Colw | Mo | Colw | dop | Coluw
-I¥ MY/Y A \ARZAs Al Ve -I¥ FANAN Al ovy/a 8IKG 45w
AUY | YeYOR/Y | AR YOS | AMA | VAYEE | AT WVAFF/A v/o \EYEVIY Elg =l ol

Ve YESYVIY | NSV | YR | VS| YOASA | WA | YRARsYY W YoVl | () S sy &ilge

VY| OYYeFYY VF/o YAYYY/F WY ¥yna/y VF/A YYO)A/¥ Vo/Y YWY/ IR

YA | e YV 1N ARYA . . . . <! sbdigy

OY/Y [ AVFRF/A | OF/-A | VWFOAV/A | OV [ANEEVY | OV | WYAFAR | OF | WEYRVY | dw an,0 U gd a3 &5y

SIY | WAYAMA | SIY | OYAYAA | SIE | YAYAA | SIY | YAVAA | BIE | WYAYAVA | (o y8ue) iy 3l g,le

Voo | YAOAVY/Y Voo YVOAYY/Y Voo YVOAYY/Y Voo YVOAYY/Y Voo YYOAVY/Y Js

S329US (0151 (5215 ki 43 30 Jolge
lilids 15 olEwsd SIAHP Ubgy sl 31 Jolbo slaaidly

Jilos 15 gy 5l Lol S o5 1 lagl eyl o ame (sloS oo 5 loadlio oo e (sl 1zl 5
ol 45 el 3o Gan Jie il Al o oVl sy ol 3 sl o oolizial (AHP) ilye abuls
O R (295 Oluglhe B nl 5 wCasl (55l (L) o)l s g o b 5 dame Jelge oy LiboR
9 S il g SleMbl aiej I Gimggy £9o90 3)90 3 & W) 5 033 T lawgi )5 3590 (slajline 1o g baline
Ol bl 32 g 9 B08 duslie il bawgs wal (209> ©jp0h gohw pole Cul oadplxl widg oy05 0 p5Y
2 Soloal Jloisl cgd o 3)slp ;KIS 4 Cos dajlins Cuonl By 28 g (IS 55 Gline 93 Cumrn )
Comd oL &y (g pd dpolne S a3 5 acglad 3 ()5l ooy sy sl & (o3g) )1 292y lacslias

1. FAO

2. Mustafa et al

3. Bandyopadhyay et al
4. Zolekar

5. Bhagat




1F+d 34 o)la..fuf" 0499 “5/;‘1)400}!’ L,.é/).é.?

YFY

ATAY 5 o) 1] o sy (R) op3g dokas asls 4y (L) ()8l (adld pwds ) &S el (LR) ()55k

@ Hlade bx] o ((FF VAR (ohe) WS Janaod (g Glawlde 10 Ll 00 1S paenal «jgo (pl puf 53 0 ol 1 I
o3l b g (comlo 3,509, gy 4 laylne 0 (230159 Lidos opl )3 Cal o) 5] 268 lajlme 4y (830359 (sly ol o
Cunl (339 5l Glod 4 0309 4l dnlne sl (3Rl ()BT Bgy Sl e nl )3 Cunl 0ad ploxil ofg Sl SSS ]
(532 32155 3g o glo ! gy Sl & uwile oS e B ile il s @) "B bl ol cou
921 ) B85l cr S yao Jlade g (B cp i S e 035 (0 58 G g sae e Gljgl polie a0l oolil
2 ol @l g oud plogl lajlse 5 g lajlin 5l Sy o el (23050 <GB gy 4 i b il o Sy 3 i Egenne

AHP g, il ol slacyze Ve Jgso

ol 0adz > Vo Jgi

ady | ol Lylzo 5 a9, o9l Mol sy kre
) <IYAY AL bagy (392 C 2 loe
v -[yay Camar Ol
Yo v 515U Came ialS
09 sxe2> b A .00 fyres Jole
¥ o[+ pod 4l plolo cures il
[ RRINN OLhRE3,5 Curer i3l
# R e b gy 539y 2 las
) /A sl gl Sy (0l g Sp) 3L el
Yo sy ] o JuSis . X
x> Bef P8 Pl | S aden sealil Jole
¥ VS AVl Jgome cuitS (sly (6550liS (glo (aoj (13905 Selis
N +[+0) ol o 5 5b gled ilsdl
4 +/-¥8 $ip3liS o) SB g5 g il
) <I¥YA ‘_S)l.:.g] e sl iy 5l ealatwl
v -/Yo- (555U 0 (sdlo) gl S0
Y AN el Iy eybpo 5L et 5 oyl Lo
£l s =i by oste £ b e S & GhPosee ‘ A 656 ol
¥ NN Jsame oS 5 s
¥ o[+ 00 d)‘s){n)ﬁgl}é}ﬁ#ﬁe\go\)bﬁowhkw
o o[exy la odlgs i plB)l g ol 51 oolau!
) </YAY $5y9liS Y guama ig,8 el § rekasls I3k
Yo ey SgS s el hals
Y <IN 55598 Y guao Caasd ol 38l
¥ -/-ay VT pilo g (6579l (slmodles Cansd Y -IYV¥ &Ll Jole
b | el el g e B5)
5 o[YF 2 b gy dlazl s Egio
Vo oelevs 6583, b lagye sla i ol
) <1855 ol J cblis oyl b olsyaliS e il
v Ata CogliS ol cule) & (l5yliS aes 2
¥ <IF OlgbiS EMpass 50 ¥ M| s sloial Jole
¥ <[-AY @ b odgazme 3l by, (AT

1. Augmented Power



PRY 209 685 9 Gobkums So | T p0 b lio 55y 9 LS Sy (5 s o Arnmo s’ il ) po

a9, | oly Byl 525 i, | oliy el gl
) +/YYA 2l (g g e g &)l (98 S
v JYE. $yokiS 5l gy BT colos
R Y el ol olS L 1B clalS ol
¥ DARE $529LiS Y guame 345 dows 5 ofoxy oy 635 Jole
b | /Y sy 5o ok o9 2Ll s
AR (o h32) e el e
v <[-YA (e elasl) uds  gaio

Gl sl lajgiehly (29) dmalio )3 &5 amd oo (L3 AHP 39y 2l I Jols slaaidl sSde Joio (bl
Jole 5 jlitol </YVE | (oalal ole upus Slools oliazs] ol «/FAS b 5)5lid ole @y 1y jlitel iy i
Sliliel b o3ls g selosal e gtunon Jolo w315 518 pow 9 29> slaas) 3w s 4 el NVEY L (S5 — oonld]
Cuw B 2lpe fmer Jolo )3 Bjlno s (295 Sluslio ) ud i (pamay (F JSS) Sl )5 )18 (an glaas) o i
U Jsl sloasy o jlael «/AVF 5 «/YOY o /¥AY L sy l5)5liS Cuner (jialS 5 Cumes Ol puas (ol b gy ()39
Sedon = ouldl Jole (s)lne i (2g) Sluslie )l (65,0l8 (1)) Slyss )3 1y 8l i 5 B 5 pow
2 soges Slo JLSits 5 )55 cutS (ly oyted > Ol GialSpdl sla o Sl (B 53 Ghk el 4 ams e LS
I i 8 sl 0391 relighy 5 (o st (65)9liS (B ) p5 53 e (couldl Jelse (2 imtee dlox ]
5l oolitwl £ gyslid Jolo 95 Gluslio gl (wyp ;5 Slodly (olaid] 068 1y lael oy i jliel </VEY 4 +/YFQ
5P e g El g by s £95 b e s 4 ohby oxte bl ismelile (oilel g slosb,
D98 kel g talasl L Ll w85 L8 aw b S laady o jlael /WY g /YO /YA L Cip 4 S
g +IYFe IYAY by (659l OV guame Caasd ol g (65,0liS isu welyd ialS o6y0liST Y guae
—sleial diej > g Cguine Glwpd (gjysliS 2] Gl e 3 olaBl wae Jale Sl Sl < NNVPY
Coley 4 igliS aagice 5 ol cpee Sliel IE5F b L3l 5 cblis ol b olieltS ooss Ll ¢ Sim
o wyyp byl L3 gam laad, o sLiel /NN o fIYEY L iy ol )sliS OMuass e g (gjsliS (iled
2Dl @ e g )l B (B &S a3 o0 LS (b ptem el Jele 4 b (sla)lins 4 0ad o3y el
IO Sl g 3l )l i ()l sael )l s 5 Slatel <IYFe L (g5l 5l gy BT coles (jlizal +/YVA L
g o gme (i (55 )L GOl )8 e 3 JIS ST g wren Jolge 51 3Ll

om0} Sy et ol Jalgs ol
0.500
0.400
0.300 \
0.200 \

\0\
0.100 ‘\'\‘

Gl dele Bl dele ol ol —loial dole wmen Jole -3l Jele
S s 20

0.000

$309U8S (L)1 52,5yt ol Jolge )il € JSud



’f‘A ‘10 o)la..fuf" d)j}:‘j}t)d-ob}!j L,j/)-é.? “Ff

O329LS o5 ws 3 Jolo slaaidly
(SOUS1 hole Julod i g 5
a5 g (Jaoe );)l.\f)ul.s cradie g ool ALl odhy & 5 (asdi ((lole o 55,8 51 GBus gaiow opl jo

Sype (SLST Jole Jlos Jao 1 oslisl b 415)9liS 09,5 (omiwwylas Julow jolate py sl (65,9liS (olyl (s )8
b S

hols Juli (g1 od1S 099 wuwlio (yg03T

05lg0m KMO o .l i)l 905l 9 KMO 5050 ¢ ole Jdos 99 cavlio cga odld i sla yog, dlos )
S 935 dialess cawlio ol oo (glyy ooy bl +/0 3l jieS Jlade cpl a8 000 il lugs 10 S5 g pro g
e 550 o e &S Gige by ele Jdos 4 i blasl b olg e asb /56 /00 o o] ke
osld 991 cunlin 31 ylinabol (glyy 300 (gam 09 Ldled Cawlio Lole Judod (glys aodly o 39350 (slo Siuuor il
Sl s jho plp dnale )3 9,5 0 )18 Slole Jidod aly o5 oo (Ston i pile 4SSl e Slole Jibos s
o) g > il dtanen o yusie ol )Y il Lxe gy g Mo lole Jue SO a4l (gly 0,8 oolinl eyl yg0)]
9 V7 Lyl KMO jluie (V) Joio gols & 4255 b VAT g 8M5) 3)0 3925 (Jole Jao (e sl (> &0
Sl 0ads d)ly oo yurie  Siuen 09 cawlio 31 (Sl a5yl (18 +/vee o)l tme pdaw > a5 VEYF/Y eyl lade

$309WS (S1)1 (532 p Fge (e Jolge L b po (51 iho (gl iyl g KMO (glaolof jlade VY Jgur
L g
—— KMO
ik el 03l e rd
ofoes VAT V-5

2 i Sl ohg Hlbe md e L delcwnd sla fole b b3, 5 1) uibyly doyd g oig palie Y Jgis

45 (o juiie) ConladysS JS' i)y jlsylade JS0bo Jale yoogag jlaie 503 Colieds ol juiio Guilyly JS° 51 Jale
Jole o b 5 i Comnl onimd i A8l ity (] Mo 432 5 295 o0 e Jsle o g b A5 oo e Jle
bl & i (gy0lie @8y o &S sl i glolis Jole Jdog 3 Jele s a8 o e 1) (uibyly 5l (o ieS

M WL’)'B oyl g ‘_’M.;L_{)lg oy cb‘}'._{g )l.&suo b b‘,.o@ DMC'M‘ Juolg.c NY Jg.\b

o il lg 2oy od Cyd il lg M2 2329 ylae Jole 0l
VO/FA \O/FA ¥/-¥ Jg!
YV/AY Vias ¥IvY 09
YA/ Voo VIvY Py
FANR a/ve vio¥ PYAIPS

oSloislg i 32 51 u oo T Pt ol o 5ilo

yobie 43S plml lole i x> dafole 3905 s ynds sl o g Jolo o 4 bgrye slaysie olulid lp



YED 09GP 9 Qe )9 | T p0 b lio 55y 9 LS Sy (5 s o Arnmo s’ il ) po

oS (6 it yb odel Cawddy L yilo 33 b o3l LuSlas )l ogus 4 Jole 58 il o Jole Ssly ¢ pedlad (ojlulis
g 225l 4l <10 ) 5t ele )l &5 olayite 5 3,5 oo e Jole ] 4 2l aih Jole G (i L

o Jele o sS4 baye olo sla)l &l s sl 003 ool W Jgaz )5 0ud glsinl Jelse ()15l
crolie b Jole cuwjod )d (58,5 )18 5 (Jols oo plosl Caa e V8 (3o sladisS oy 3l g ool 00D S5
LA a8 )5 Ja b see Jele slayl lgieds /0 5 i Jlade gl lele (gla b Liwly cpl jd a8 A sdly ausuis
59U 02l g S 58 ( JUuSit b L g 48 o s |) JS il 203 VOIFA it G 092 Ll b Sl Jele
SSaeas g 9,55 pb b o JS ubjls 0oy VYWY o g pusite Can e L b pgd Jole b (g)l3860 Hlul
b IS bl 1oy Vo /0F puiite dw (390 LIS b pgus Jole .85 )15 (ole Llod Jga )3 cuned g 5 o p5liS
ao b pilee Jole Toleg 3,5 (635 b S 5 O s Cope > g slacsyskd 5l spSopte pU L 5 Ko e
e 8 (5L K835 5 Cumer Slynss = (oo Cupde pU L g WS (o (e 5 ) U5 il)ly 2op> AVD jsie
@l olel p aeigh )b byl 53 (55)0liS (2Ll )8 s sloadlie (05350 5 (nmre lpisd ySde el
Sas bl Lele Jdow

o gl sl (Jole 4U g (uSlouly (9 4 ol Jaod )3 0l gl 50wl Jolgs VY g

wle b Q85 olgs Jole oU Jole 5,lows
-IVY- 72 ogee gla Jlusis
JAY- YL ciS ey g9t clbiyme; s :
IAY aVlo Jgame ciS sl 55,9l sl pme) (995 delwe S o] 5 S 50 LSt
- IVYA $ioguiS (oLl SB35 5 il b Il Js
P
-IVYD el s 51 b clod 2ol
e bl (S (Ohl g ) p0L Jels
/b~ S5p9biS el 4w s il bles
oV Ore) U9 4 ol Lad
< [5Y0 $y9liS” Y gaze Cuasd
N2 VT opilo ¢ (395) (63yalisS slrosles caed Sllog g ()1j)sliS (555 prancd 9 5,55 .
. " 9
Y Jol 3 39008 4 428 Croyd
-IV¥ ©gliS Y gamo (9,8 Culel 5 ialasl I3l
<[V Sl Mg 381 Cgpuw
<IYAY (= 953 @55) o odlgs wi> pB,l 4 Ladl}s
JJADF (d).”us W WL") u?""‘"‘)"’&" Cuppde yd (pgi dhad)ghﬁ }I SypSop
C T (nFad
- Sk ol plis
<ISYA Gl Bas sl s, 5l eolaiwl
-fova 155 aike) oo (slaales 330 o llas
-5Y8 (o] 088 0L5 b o) mes lpusis 9 Camer Slidd = lxo Co e
co e Pl
ol)iwa)f
A oL 5 Curen i3l




1Fed 98 o ylass N> 0,55 o550 yoliy g LSl i Yf$

(S S Aol g S

Al Yo 0y9 S (o gy b s ied (55,908 S )l i ame elie 18 oy 4 S8 oo
SlyasS (i @S g s ys Jai 3)50 (Sl0)ed SIS &y (5jygliS (ool 6)5 yuets sloadds Jol Hisw 5 ey
NiE) )'| )Lg e 9 L',L»L:..is)lf oBud )’l )Lg S5 C.J‘).A.AN L}.’.‘ dLa:J):xn 9 Jl.c R P9 RS g .\,p)f 4\5|)|
g =hi Al @l (VY B Y] Al Veo0)d (b aiB)S ©jge i 4 dagi b D ghlae lj)5liS
A5 g e ool e 3 canl i sed ol ) (6 MEL 5 (55liS Caanl skind lis 4 andly (ool L 238l
Gl ol 503 6)5 95 o 6)8 9 SO i ol phiane Sl ol Clel pd oS an ] el wdl ialS
e cadil 5 slolsnle oot &) dogi b Ve Yo B Yeer Jlo )l sSame (ol )k Y8 colus Lzol5él o
USin 5 glye Lol sl pudly sl bl oyl )3 da ] 5 Cal 0391 olyad gSme ) 4 elyj o)) Lo b lakad
Jbo 2 G F5Smo (SN)) gy /¥ Gl g o3l wile 1l () g (£ g (o5 slagme; 4 gl b Jes s
S298r90 Slapiuns p (270 Ol dbml 4 oo Coled 3 Sl cpl ol (2l)) (2] 0 5l e Ve

@ byrpe Ol 980 Jd dlie cpl (Lol Gan plgicar 5 cuwl iaghy (ol faise oS Slhess SS9 (o)
8 Gl )3 o glyseil S 6 )8 sbhaid olal pcwl (£bg (o) o] Jeld 6jyeliST B s )
i =hj el el o)l HlE Gl el cpl (2pe Jled o (Bpb Jled i 3 (65)9liS (8l colue o yiin
JSi5 > o35l e Jled 5 (ol o) I Bl 53 s o S5t (ol (S plped (B e
"o Olsred (o Sl g (Byd Jlad (350 93 4 Lo ob (65l (LS drwgi o pide 5 (e ol 0D
by 5 g 2l ianliS ol ) s0bj il 0331 alen Cgs 5 bugia 2 e i) o 31 L oS 290
ol e g S8l g ol (slvoys g (10 515 (slaogS aid) aiels )3 a5 390 (Lb (LB Jold Gl o (65 5
V) S Feor o liped (6hysliS sl pdl Jlo Yo b 3 IS jsbdy g e cuiS wd Sygots WE el
Gl 00,8 g iol381 (duo

SipgliS (LBl 6y e Sbml 53 e Jelos (n e (oin 0> obrese 9 Ll Gl I el gl
b Liwgy 09 Cuwdyalooe a5 Cunl o (gbeS Ll 8 oW I Jasxe Jolos (395 Cluglio slaaidl S aad o ol
O el g palasl il (olel cng glabyy Sl edlil g3l ladle B (0hl g Br) bk plelS g
Jgie & ) (2 e g )l B i (] cblis sl b ol)sliS g8 ST (5 )slaS” Y g
dole csyslid Jolo ol slayial)ly (29) avalie )3 iiwa ame Jolos plo JUS 3 (o)l s Jolos o Sieree
S8 g 3l 53 880 5 re Joloe clyie 4 g W13 )8 S 1) Slatel ity (So5ad9m = ooalil Jole g (g0l
25553 e siehl (etee 45 3l LS ey o8 I lele Jdod gls (Ve Jgia) Sad aslis oSl)]
Olyie €8 (Sundon 9 ouldl layielyly Ly ol 55 BAS gananed Jole ez 3 el Jb 4 dagi b (ej )8
5 S plye cov elanboolatl oyl (Jgl Jolo plyie kil el 9 SB 5o Jlszs
2 o9 sl I pSop plaie b 5)gld lajyiell e Jolo lyis 4 Cund Sllogs 9 (5)9liS (655 prencs
s ol olSols 53 03,5 5 Cuner Sl = e oo bled 5 pgw Jolo clyie 4 SB 5 Ol b co e
aglie gmls (IS pobody (W Joio) Bl 4Bl jalighs 8 (b pped (65ysliS (LSl 68 s 3 Jolos (ke
Retghs 8 b yoed (65,9388 (Ll 6l s 3 e (dame Jalse (cwyp 3 3oy g Gl ) 0g)S 93 a3
03)8 plalid Jelge 035550 Olgis 4]y (6)9ld 9 (o3UatBl (S udgn —(odlll Jelge f09)5 93 ya oS by (Lt



PRV 209 685 9 Qo So | T p0 b lio 55y 9 LS Sy (5 s o Arnmo s’ il ) po

P Ar b 0P Slypen pols adlas & amd0 Ll biagh plo @l b awlis ) ol Glagh b
w3135 o5 Jelo 5 (6505lS 3m0) 6oylS kS syt syl dlllas Al & cglic b 3> cyme (sl pueis lllas
S 9 odbadl g il clacodgize dgg b Jlo Vo b jd (6559liS o)) colue a5 cul o] 5l Sk mls g el
S (1Y) " 5 Lol sSite o S ol b sl 03,5 Iy Sl (55985 e S 5 S0 Joge
(2o sk YoVI¥) (a2 BB lie & Vo¥+ BV (ol o 99l ol 2l jisel oje 53 (sjglisS” (o)
TSyl g cile b ¢ oSlegST adllae s b oyls bl nsladly Lials cus 4wl o b i a5 by bl i)l
S 3ble 0lod,S Jloa VoY B VAAS cla Jlo oo 1y 4 yoes i (W adlaio )0 L3l (6,08 @lpuss oS (Y+V0)
0 plas oanbs golio 48 o ) Ceasd Ay Slpaeis ) Bl T3] 0> VA 5 05N (i 4y g5l g (o)
5 59 0m0) ool Olyse adlle gl el ialS wo)s FY 1 o JSin 5 0oys OF Ll el UK & g5k &
Gl 59N i 3 ) ey 53l Bl Gl YT BV el (b oS ol oLz (V¥0) P Sen
il il 3 (VEY) Kea g (oole I3 Sldlae gl o)l Slysten g bls)l psls adlas b a8 wlasily e
03L3] 35| Ol yis lime oy i 48 0 LES VYV B Voo v Slojoygn po JUds ol jgpd ases o)) (60)8 @l puss
VoI e b o gye 4 JKia ol g e yegkS DVVY Jlie b chind @50 & 3 B0 50 4 bgyyo
moo e (GBIl (Gl g Cuwpdb edlitul pls gy (o sl umen (RN Ol ol WY sl @y ieglS
GYe) laglo (b (Bl 6 ml8 Sl gy b (WeT) 6p00) 9 (205 o) (ol ) @l onizen 3L
Yy Jlo o oS Jbys il plail i Sl 4 6)5 Colue cpyidn Yoo) Jlo jo aS ol L VY
> $59laS” (3] Gl b cadllas 3)50 (sl Jlo (o @Bly )3 sl andly (slogi B adge 3 1) Colue op iy @23
g bliyl yobs ddllas b &5 cunl @l jials amp YV & dopd £V 51 5y (Bl aoyd OY/Y 4 oy YA
b (S0 Slgen

(533U8 o8l (SSe Jelgs i 4 48,5 Gygo Clides ST o)l g Sy g Jelgs gy sl

390 it & Syme 95 U 42,8 W3S 0Bl o) S e SaS e clgie 4 (ool Lmer (ool
Jolgs a5l L (VoYF) lan g 50l 8 59 )1 bl Luwly ol )3 )y (S 15 5)50 (65005 g5 5 loj ¢ allas
S S6)k ale (aub Lelge prizen o )k lacad oliL gl dols gl ojlul (Muass wlo (goladdl - el
&ioly.cc\g@mb@bﬁ)‘lo:pio:l&:»lq)qm)ﬁlauml;\f),fbﬁetﬁc\gfs),oui:w.;bﬁﬁ,L‘mls
45 31y L5 (Voe e mY oY) g pob o¥Is e M8 55 (YV0) "oy 573, adllas gbs ol ki (glablie (ol
oolail Cundy 5 By e (oS umon A3) wlo (eolaibl clainl Lolss 13l cod baes (pej om)lS Ol yuss
hSen g Ly adlas 55 wlails Gid T ol 0 g ik s by Sl wile el Jeles (Jb ol b ol
Jlo 50 S YAVEY/+ 4 VAAF Jlo 0 )l Fo WV /Y 5l gpuSaiins jobas osol (o) Cgin 0 Kis Colus (VYY)
S e ales 5l Lalisee Joloe Jolo 5 86 Sl ol & ol (L ¢ omiylai slaosly cunl 4Bl jialS YY)
9 SiolsS lague) (S waner YL w) s 65l 5 5 g Sl (lane (golaBl eloi]
A8 @lolid Sl ool ol oSy plsie 4 s Cogw sl Gl g g b a0 sl belicisse

. Mitiku Badasa et al
. Agumagu

. Marchant

. Stringer

Liu et al

Raad

. White

. Diriba

ONoOUTAWN R



1Fed 98 o ylass N> 0,55 o550 yoliy g LSl i YFA

Sl 5 (a8 S SlacS e Jglaa 5 e Llyy oyp 3 (VYY) lSon g (opmad Sl S ol
g g Gl CiS 5 oy (Jlo o (b a5 3 ol YO8 5 0AVE ol o |y e 5 dusls 5 o
L;La:;i...is"' J g CuiiS dl.a:o%‘i} ‘dbLa.’él drwgl J.nL» u‘).u:u O,{] u.Lo] L;Lm;f)m Lol a8l u,...tblf OAS 4 oYU

K391 (65y5LiS” ()l

Sy S bl )8 el IS sl G ol adlles &5 350 Gl Gle (S (oSt
3 exSope b s ol mo )l Ve 000 S b jatighy b plioped )3 o bl slacS e 5 (g sliS
S (S9o9e SBadd B 1) L3l )8 Clyss (GIS) (oldlyse Ml w9 (RS) (omiw)9> slasss
y a)S ©ygo Sl ) 3o 5 F5e Jelos e GBLissT ole oo g AHP Jas jloslatl 1 g 03)5" oo
Jlo Vo (o 5o Gliwseed ool ) (55p5liS (ool )l Buis ladl @l & dagi b sl 03,57 b)) g (o
o529 &) oolal laculld Ll Glgiee 1) Sl ol BYS (ke ol 035 105 (k29 BB (e 4 aL3IS
slopls 49) 4 (2 ol ol & Ble s 9 > S (=hj 9 b B aw G5 &S iy (5y5keS
5 OllaS pl cnlpl sl 13 pliule 5 Cutine (el (slp Camar I ol i &le 0 ] b g oxe
oy clnlig, dndl (o2hl )3 (65,038 9 (5l cgyj 5 S 4 plBl LB Shs g sty (gl &S it (ldilinn
$00 5l Cand cpl el oy ®lhe i dilawlie Wil Ll 4 1) 063 cuSTle (gledl Wilg U odges &lye o
ol ) oslitl i cov )l dlex I (S5P585 00508 35 & e 4850 Sl S EE Jelge
S i 0 &S ege Jalge I 503 (6 05 e)lil gL g cely il (sla iy )3 eadz Mol gla)ly b iy
B e ialS g (Su)b cllog 4 gusly )3 Oless ) ol Lasldl olse (ool wily oljuny b ol yos 3l
yob 15,135 o amo cdlae ol gledl p bgSnl @l g wlidlen (elaodly sl w3l sla Jlo 3 ohiga o] 4o
Owe) 3l Gy €5 5 Omes s 5 (lglaS mreal g5 2 odlal Jole 5 ol Jols o(g)5l8 pre Jols dw IS
dyg0 ddlaie o p Slogw ldlo Cundg a5 dgad (cluzes (g3 oo (BABL o)y g dunlis b ol aidly (o0l ,5b
g dilaio @lye g oS> Comg (ialS )5 (0055 B9y Glaes oabliE OS5 cop58 s @ (b balyd ) adlas
s g 2ol Sl Vb L (3l @ 53l ) )3 (£l 3l g al g md ceelyj g (g ()l al3El g,
I SE codgizms g oyl (99 @i 5 SSng Candy 4 oy bl cologludl ()L dilaie (b g
onlie S (gly oSl 2Ll s g glis) SB sl el Blod Sl lyl 4 ol 16550l (sl caslin Gae i
255 oyl ol ol sl Wyl aaled Jb @ dilaie oyl e (glp Jaecaw pllolee clacuwl § Olas it
iles pl8 ladlaie e o (lyacly lp ]y adlate (il Glp el (o pe Slas)lIS Cunlis (Sladise; Sl

FI
SleMbl g ol dnlg o B S giams o] (VF V) ypuiipls )8 5 low g  wlilyo o)l
(ool sl (g 32)20b 0 9 oo o) SleMbl g bl ciglae (VFo o) Slpdo] il (o ylof dolil

83k 5 slgal Gl (5y5liS (Sl o)l Sl oy (VYY) S (2 g olis 0 Shus (58 w3l S

OV=Ye (V) OF Sl sy wdigo.ygd 5l Giomw (gysld Gl eolatwl b YAV B Yerr gl Sl
https://doi.org/10.22059/ijbse.2025.389807.665586

1. Khemiri



FFA 209 685 9 Gobkams So | T p0 b lio 55y 9 LS Sy (5 s o Arnmo s’ il ) po

s Gl (lard CubS g (LS 6l Slil N9y ey (IF4T) dme 69 5 L o) Hoguane o2
MY-YV (M) YA el 5 Lolis dolihad bggia sbedid dde
http//doi.org/10.22034/gp.2023.57904.3174

J i i Gl s> 3> (lolgale polal p e o)l (68 Slypass (V) S (Slowdis g dabold (L S
https://doi.org/10.48308/gis}.2023.232979.1176 \\Y=\YA (V) ¢ \# ¢/ /GIS 5 50

Slyais gy (VFF) pled] (6y9dle g g5, ool silans Do gyl pw (¢ il flo B bl (g)baiaul fanledl ( oole
https://doi.org/10.22034/gp.2023.52092.3014 .Y#\-YVd (AY)

IV S el gixio o8l lylisl 205 fAHP ) o dlucko Juloes 4[5 (VWWAY) (s o 9 (gu0l8

o) (spped g (giludio )3 jome gyliw 3,05, (ITAY) deee Ao (Sgwge g Sl LipME fopme 0339000
NEY=YAY (FX)VY «sip) doliys g Loliin  ingsy — ale 4 pid (55w o (63)50

AV (3o 5 o o0 Sladpes el Lol 550

b sblee byt sl ol Oyt oilode 5 camnpt (VFF) Lisd cionsS 5 sl dpws egjloms e epo3liche
http//doi.org/10.22034/gp.2024.60347.3231

R 993 Pl.u ub‘.uw] “;CZQ&}/ID}Z‘: )J}[o/— .(\\”"k\“) 'fv")s 93)944;40
X coge clylil i oles ldas 0 s e ol (VWA . jgaio ¢ iogo

YA (a5 Qi il 1 lsaS o golaidl clais] clidz o loodls Juloo g 55D (AYAY) 3 (g oIS

Agumagu, O. O. Marchant, R. Stringer, L. C. (2025). Land Use and Land Cover Change Dynamics in the Niger
Delta Region of Nigeria from 1986 to 2024. Land, 14, 765. https:// doi.org/10.3390/1and1404076.

Akinci, H. Ozalp, A. Turgut, B. (2013). Agricultural land use suitability analysis using GIS and AHP technique.
Computers and Electronics in Agriculture, 97, 71-82.

Bandyopadhyay, S. Jaiswal, R. K. Hegde, V. S. Ayaraman, V. (2009). Assessment of land suitability potentials
for agriculture using a remote sensing and GIS based approach, International Journal of Remote Sensing. 30,
(4), 879-895.

Bashirian, F. Rahimi, D. Movahedi, S. (2025). Effects of land use changes on local dust event in Urmia Lake
basin. Land Use Policy, 148, 107416.

Bazame, R. Tanrivermis, H. Kapusuz, Y. E. (2019). Land management and sustainable use of land resources in
the case of Burkina Faso, Land Degradation and Development. 30, (6), 608-621.

Benavidez-Silva, C. Jensen, M. Pliscoff, P. (2021). Future scenarios for land use in Chile: identifying drivers of
change and impacts over protected area system. In: Land. (Basel), 10, 408. https://www.mdpi.com/2073-
445X/10/4/408.

Berihun, M.L. Tsunekawa, A. Haregeweyn, N. Meshesha, D.T. Adgo, E. Tsubo, M. Yibeltal, M. ( 2019).
Exploring land use/land cover changes, drivers and their implications in contrasting agro-ecological
environments of Ethiopia, Landuse policy. 87, https://www.sciencedirect.com/science/article/pii/S02648377
19304089.

Busko, M. Szafranska, B. (2018). Analysis of Changes in Land Use Patterns Pursuant to the Conversion of
Agricultural Land to Non-Agricultural Use in the Context of the Sustainable Development of the Malopolska
Region, Sustainability, 10, 136; doi:10.3390/su10010136.


https://www.mdpi.com/2073-445X/10/4/408
https://www.mdpi.com/2073-445X/10/4/408
https://www.sciencedirect.com/science/article/pii/S02648377%2019304089
https://www.sciencedirect.com/science/article/pii/S02648377%2019304089

JFed) 48 o lads N 0490 o5 3 0l p 9 LSyt AR

Chowdhury, M. Emran Hasan, M. Abdullah-Al-Mamun, M.M. (2020). Land use/land cover change assessment
of Halda watershed using remote sensing and GIS, The Egyptian Journal of Remote Sensing and Space
Sciences, 23, 63-75.

Chuanga, W. Lina, C. Chiena, & Choub, W. (2011). Application of markov-chain model for vegetation
restoration assessment at Landslide areas caused by a catastrophic earthquake in central Taiwan. Ecological
modeling, 222, 835-845.

Diriba, A. Rusha, B. Haile, Z. Asabeneh, A. Alemeyehu N, A. Nigus, T. T. (2024). Analyzing the extent and
drivers of land use/land cover change in Southwestern Ethiopia. Discover Sustainability, 5, (1),
https://doi.org/10.1007/s43621-024-00734-0.

Ebadi, E. Esfandiari Darabad, F. Asghari Saraskanro, S. Mostafazadeh, R., Mollanouri, E. (2024). Investigation
of land use changes using object-oriented and pixel-based techniques Case study: Firoozabad Khalkhal
Basin. Journal of Geography and Planning, 28 (87), 261-275 https://doi.org/10.22034/gp.2023.52092.3014.
(in persian)

Endalew, T & Anteneh, M. (2023). Acacia decurrens tree plantations brought land use land cover change in
northwestern of Ethiopia. SN. Appl. Sci. 5 (11), 300. https://link.spr inger.com/article/10.1007/s42452-023-
05523-4.

Fereydounshahr County Meteorological Department (2023), Fereydounshahr Synoptic Station, Statistics and
Information Unit. (in persian)

Finco, A. Nijkamp, P. (1997). "Sustainable land use: methodology and application,” Serie Research
Memoranda 0064, VU University Amsterdam, Faculty of Economics, Business Administration and
Econometrics.

Food & agriculture Organization. (1976). a frame work for land evaluation, International institute for land
reclamation and improvement, published by arrangement with the food and agriculture organization of the
United Nations. Rome, (32), 72.

Ghodsipour, S. H. (2013). Analytical Hierarchy Process (AHP), Tehran: Amir Kabir University of Technology
Publications, (AUTP), 219. (in persian)

Gibbs, H.K. Ruesch, A.S. Achard, F. Clayton, M.K. Holmgren, P. Ramankutty, N. Foley, J. A. (2010). Tropical
forests were the primary sources of new agricultural land in the 1980s and 1990s. Proc. Natl. Acad. Sci. USA,
107, 16732-16737.

Godet, M. Durance, PH. Gerber, A. (2008). Strategic Foresight (La Prospective): Use and Misuse of Scenario
Buildin. LIPSOR Working Paper (Cahiers du LIPSOR), 137. www.laprospective.fr.

Grét-Regamey, A. Brunner, S. Kienast, F. (2012). Mountain ecosystems services: who cares? Mt. Res. Dev. 32
(S1), S23-S34.

Hailu, A. Mammo, S. Kidane, M. (2020). Dynamics of land use, land cover change trend and its drivers in

Jimma Geneti District, Western Ethiopia. Land. Use policy. 99, 105011.
https://www.sciencedirect.com/science/article/pii/S0264837719317971.

Hazell, P & Wood, S. (2008). Drivers of change in global agriculture. Philos Trans R Soc Lond B Biol Sci.
363(1491):495-515. Doi: 10.1098/rsth.2007.2166.

Islam, Md. M. Jannat, A. Dhar. A.R. Ahamed, T. (2020). Factors determining conversion ofagricultural land use
in Bangladesh: farmers’ perceptions and perspectives of climate change. GeoJournal, 85(2), 343-362.

Kalantari, Kh. (2003). Data Processing and Analysis in Socio-Economic Research, Tehran: Sharif Tehran
Publishing, 388. (in persian)

Keshtkar, H. Voigt, W. Alizadeh, E. (2017). Land-cover classification and analysis of change using machine-
learning classifiers and multitemporal remote sensing imagery. Arab J Geosci, 10 (6), 154.

Khemiri, K. Jebari, S. Mahdhi, N. Saidi, I. Berndtsson, R. Bacha, S. (2022). Drivers of Long-Term Land-Use
Pressure in the Merguellil Wadi, Tunisia, Using DPSIR Approach and Remote Sensing. Land, 11, 138.
https://doi.org/ 10.3390/1and11010138

Lambin, E. F. Turner, B. L. Geist, H. J. Agbola, S. B. Angelsen, A. Bruce, J. W. Coomes, O. T. Dirzo, R,


https://doi.org/10.1007/s43621-024-00734-0
https://doi.org/10.22034/gp.2023.52092.3014
https://ideas.repec.org/p/vua/wpaper/1997-64.html
https://ideas.repec.org/s/vua/wpaper.html
https://ideas.repec.org/s/vua/wpaper.html
http://www.laprospective.fr/
https://doi.org/

YO\ 09GP 9 Qe )9 | T p0 b lio 55y 9 LS Sy (5 s o Arnmo s’ il ) po

Fischer, G. Folke, C. (2001). The causes of land-use and land-cover change: moving beyond the myths.
Global Environ. Change, 11, 261-269.

Li, J. Zhou, K. Dong, H. Xie, B. (2020). Cultivated Land Change, Driving Forces and Its Impact on Landscape
Pattern Changes in the Dongting Lake Basin, Int. J. Environ. Res. Public Health, 17, 7988. doi:
10.3390/ijerph17217988

Lindblade, K. A. Walker, ED. Onapa, AW. Katungu, J. Wilson, ML. (2000). Land use change alters malaria

transmission parameters by modifying temperature in a highland area of Uganda [J]. Tropical Med Int
Health, 5, (4), 263-274.

Liu, J. Hou, Y. Li, F. Zheng, B. Chen, Z. Zheng, F. Zhang, X. Yu, R (2025) Land use change projection and
driving factors exploration in Hainan Island based on the PLUS model. Front. Mar. Sci. 12, 1534508. Doi:
10.3389/fmars.2025.1534508.

Madhushree, M. Sumedha, M. Gracy, O. (2010). A landscape approach for quantifying land-use and land-cover
change (1976-2006) in middle Himalaya. Reg Environ Chang, 10, 145-155.

Mahmoudzadeh, H. Gholamnia, Kh. Mousavi, S. M. (2018). Scenario-based approach in urban development
modeling (case study of Sari city). Scientific-Research Journal of Geography and Planning, 22 (64), 267-
287. (in persian)

Mansourfar, K. (2014). Statistics in Social Sciences, Payam Noor Publications, 240. (in persian)

Maponya, Ph. & Mpandeli, S. (2012). Climate Change and Agricultural Production in South Africa: Impacts and
Adaptation options. Journal of Agricultural Science, 4 (10), 48- 60.

Mbow, Ch. Mertz, O. Diouf, A. Rasmussen, K. Reenberg. A. (2008). The history of environmental change and
adaptation in eastern Saloum-Senegal—Driving forces and perceptions, Global and Planetary Change, 210-
221,

Meiyappan, P. Dalton, M. O'Neill, BC. Jain, A. K. (2014). Spatial modeling of agricultural land use change at
global scale, Ecological Modelling, 291, 152-174.

Mitiku Badasa, M. Lachisa Busha, H. Geda Feyera, N. Gamtesa, O. Tekalign Emiru, I. Yonas Name, W.
Mengistu Muleta, G. Kiros Tsegay, D. Dessalegn Obsi, G. (2025). GIS and remote sensing Based Analysis of
Land use and Land cover Change in the Upper Anger watershed, Western Ethiopia. GEOLOGY, ECOLOGY,
AND LANDSCAPES, 9, (2), 542-551 https://doi.org/10.1080/24749508.2023.2237323

Mohammadi, Z. Rahimi, D. Najafi, M. R. Zakerinejad, R. (2023). The Effect of environmental degradation and
climate on dust in Khuzestan province, Iran. Natural Hazards, 120 (10), 1-20. DOI: 10.1007/s11069-023-
06368-1.

Momeni, M. (2010). New Topics in Operations Research, Tehran: Momeni Publications, 360. (in persian)

Mottet, A. Ladet, S. Coque, N. Gibon, A. (2006). Agricultural land-use change and its drivers in mountain
landscapes: A case study in the Pyrenees. Agriculture, Ecosystems and Environment, 114, 296-310.

Munteanu, C. Kuemmerle. T. Boltiziar, M. Butsic, V. Gimmi, U. Halada, L. Kaim, D. Kiraly, G. Gyuro¢, E. K.
Kozak, J. Lieskovsky, J. Mojses, M. Miiller, D. Ostafin, K. Ostapowicz, K. Shandra, O. Stych, P. Walker, S.
Radeloff, V. C. (2014). Forest and agricultural land change in the Carpathian region—A meta-analysis of
long-term patterns and drivers of change. Land Use Policy, 38, 685-697.

Mustafa, A. A. Singh, M. Sahoo, R. N. Ahmed, N. Khanna, M. Sarangi, A. Mishra, A. K. (2011). Land

suitability analysis for different crops: a multi criteria decision. Making approach using remote sensing and
GIS. Researcher, 3 (12), 61-84.

Nrdd, R. Anandhi, A. (2022). Land Use Changes in the Southeastern United States: Quantitative Changes,
Drivers, and Expected Environmental Impacts. Land, 11, 2246.

Penny, J. Djordjevic, S. Chen. A. S. (2022). Using public participation within land use change scenarios for
analysing environmental and socioeconomic drivers, Environmental Research Letters, 2, 025002.

Plieninger, T. Draux, H. Fagerholm, N. Bieling, C. Birgi, M. Kizos Kuemmerle, T. Primdahl, J. Verburg, P. H.
(2016). The driving forces of landscape change in Europe: A systematic review of the evidence, Land Use
Policy, 57, 204-214.


https://www.sciencedirect.com/journal/global-and-planetary-change
https://scholar.google.com/citations?user=Yrshk8cAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=Yea1J1MAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=ei9DjP0AAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=AiFaZvYAAAAJ&hl=en&oi=sra
https://www.sciencedirect.com/journal/ecological-modelling
https://www.sciencedirect.com/journal/ecological-modelling/vol/291/suppl/C
https://www.sciencedirect.com/journal/land-use-policy
https://research.vu.nl/en/persons/peter-h-verburg
https://www.sciencedirect.com/journal/land-use-policy
https://www.sciencedirect.com/journal/land-use-policy
https://www.sciencedirect.com/journal/land-use-policy/vol/57/suppl/C

1Fed 98 o ylass N> 0,55 o550 yoliy g LSl i Yoy

Pullanikkatil, D. Palamuleni, L. G. Ruhiiga, T. M. (2016). Land use/land cover change and implications for
ecosystems services in the Likangala River Catchment, Malawi. Physics and Chemistry of the Earth, Parts
A/B/C, 93, 96-103. doi:10.1016/j.pce.2016.03.002.

Qin, Z. Storozum, M. Liu, H. Zhang, X. & Kidder, T. R. (2019). Investigating environmental changes as the
driving force of agricultural intensification in the lower reaches of the Yellow River: A case study at the
Sanyangzhuang site, Quaternary International, 521, 25-34.

Raad, A. & White, J.D. (2025). Humans, Climate Change, or Both Causing Land-Use Change? An Assessment
with NASA’s SEDAC Datasets, GIS, and Remote Sensing Techniques, Urban Sci, 9, 76.
https://doi.org/10.3390/ urbansci9030076.

Rajabi, M. Karami, F. & Ranjbari, M. (2024). Investigating of changes in the chemical quality of surface water
sources in Hashtrud’s Qaranquchai Riverr. Journal of Geography and Planning, 28 (89), 193-215.
http//doi.org/10.22034/GP.2023.57029.3152. (in persian)

Ren, Y. Li, Z. Li, J. Ding, Y. Miao, X. (2022). Analysis of Land Use/Cover Change and Driving Forces in the
Selenga River Basin. Sensors, 22(3), 1041. https://doi.org/10.3390/s22031041

Robinson, R. & Sutherland, W. (2002). Post-war changes in arable farming and biodiversity in Great Britain. J.
Appl. Ecol. 39, 157-176.

Statistics Center of Iran, General Population and Housing Census, 2016. (in Persian)

Statistical Yearbook of Isfahan Province (2020), Deputy of Statistics and Information (Management and
Planning Organization of Isfahan Province). (in Persian)

Tahmasebi, T. Karami, E. Keshavarz, M. (2020). Agricultural land use change under climate variability and
change: Drivers and impacts, Journal of Arid Environments, 180, 104202.

Tanrivermis, H. (2003). Agricultural land use change and sustainable use of land resources in the mediterranean
region of Turkey. Journal of Arid Environments, 54 (3), 553-564.

Tao, L. Gao, Y. Xiaomin, L. (2012) Tempo-spatial evolution of land use pattern in inhabited islands at Zhgjiang
Estuary [J]. Anhui Agric Sci, (2), 1169-1174

Van Vliet, J. de Groot, HLF. Rietveld, P. Verburg, PH. (2015). Manifestations and underlying drivers of
agricultural land use change in Europe, Landscape and Urban Planning, 133, 24-36.

Wang, X. Li, X. (2021). China’s agricultural land use change and its underlying drivers: A literature review, J.
Geogr. Sci, 31(8), 1222-1242.

Workaferahu, A. Yechale, K. Abiyot, L. Dikaso, U. (2025). Drivers of land use land cover change and livelihood
coping strategies in Sheka biosphere reserve; a case of Shato forest, Southwest Ethiopia, Discover
Sustainability; Hamburg, 51, 208. DOI: 10.1007/s43621-024-00415-y

Yao, Z. Wang, B. Huang, J. Zhang, Y. Yang, J. Deng, R. Yang, Q. (2021). Analysis of land use changes and
driving forces in the Yanhe River Basin from 1980 to 2015. J, Sens, (1), 6692333.
https://onlinelibrary.wiley.com/doi/abs/10.1155/2021 /6692333.

Zhai, R. Zhang, Ch. Li, W. Zhang, X. Li, X. (2020). Evaluation of Driving Forces of Land Use and Land Cover
Change in New England Area by a Mixed Method, International Journal of Geo-Information, 9, 350.
Do0i:10.3390/ijgi9060350.

Zhang, Y. Niu, X. Hu, Y. Yan, H. Zhen, L. (2022). Temporal and Spatial Evolution Characteristics and Its
Driving Mechanism of Land Use/Land Cover Change in Laos from 2000 to 2020, Land, 11, 1188.
https://doi.org/10.3390/land11081188.

Zolekar, R. B. Bhagat, V.S. (2015), Multi-criteria land suitability analysis for agriculture in hilly zone: Remote
sensing and GIS approach, Computers and Electronics in Agriculture, 118, 300-320


https://doi.org/10.3390/
https://www.sciencedirect.com/journal/journal-of-arid-environments
https://www.sciencedirect.com/journal/journal-of-arid-environments/vol/54/issue/3
https://scholar.google.com/citations?user=DPnpq6EAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=rhDfoOkAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=qVEsFisAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=6ZKfJOIAAAAJ&hl=en&oi=sra
https://www.sciencedirect.com/journal/landscape-and-urban-planning
https://www.sciencedirect.com/journal/landscape-and-urban-planning/vol/133/suppl/C
https://doi.org/10.3390/land11081188

