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- Differential Interferometric Synthetlc Aperture Radar (D-InSAR)

3 Global Positioning System (GPS
5- Topographic Wetness Index (TWI)

2- Geogra| PhIC Information System (GIS)
4- Normalized Difference Vegetation Index (NDVI)
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Figure 1. Location of the study area in Kerman province and Iran
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Figure 2. Flowchart of land-subsidence susceptibility mapping steps
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1- Inverse Distance Weight (IDW)

2- Frequency Ratio (FR)

3- Maximum Entropy
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I- Modeling Ecological o
3- Statistical package for social science (SPSS)

2- Receiver Operating Characteristic (ROC)
4- Area Under Curve (AUC)
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Table 1. Frequency ration of effective factors on land-subsidence occurrence

Slol Cas Caanmiig yd s Sy ol b Jale
V/-$ Y. VRITYYRR Y>
N2 5 2AYVasA Y-A
VIs- . foV-)a A-\0 )
V¥ . £aVYY Vo < L Juo)d
“JOA s VHAYEYY BUSNY
VY 5 YOVYY - s
RAid ¥ VoYY sl
-lav y YEASYY Gy
[+A Y YEEYVAY Grdogin
o0 \ yYava. .. Ll
) Yy FAVIVOY S W JUNPS
\/ £y TIFOY- o
YA \a ADAYYD Oy e
¥/ e SOVFAS £o¥/5 >
AV Y FOYAYAD £o¥/5 — SN0
. FY4-Yay £AY/\0 — Yay/\4
YOASYS YAY/34 — avy/o) () glis))
VYT ary/oy <
-foy 2 —o[\> WYFAFAD
VN Yo =N =/ WYASSAS o
Niar ) V< AYADTYY T sl
+Itv s —[V> VAV¥aALS
VY WY ARV 1FR-AYYY
-/$0 5 < Yorvy.y g b
s Y- OYVFVES Y>
N a1 INIA- VAN Y—A o .
YIvY ay FOYDOM A=Y S Cash (a3l
. . YYYaas
V- ) VAAYAYY QtzE?Lc'l?npr'JQrgl'levf/lf’Qc
Vg o FOOVAY ' QErh,' Eqt
yys. Da, Pzlal
WY OMm, DCSg, OM1
YA Ngz,Gétgth'E%(,"l\?gb, Es i)
. Foay
Vs £ SEEYAVE V..
-IsV ¥\ FAYSYYR Voo Y.
VIs- o YYOFFO. Yoo Y.
V¥ Y- Yyaay.f Yoo Y. (520) 4nl ] 5l alolé
-lo8 VF YAVYYAR f.. <
/50
N N YOAVAAS c = WA
A AY AYY-Y WA= VaUSY )
A ) SA¥OOFD VA/SY — YA/FY (30) iwojj 55 et
) VFATYSY YAEY — S¥/F
Slold cas Cunnliigyd Slass Sy olaws dib Jole
VFIAS 0 0OYAY (SH) Jsats g 54503,
-loy Y 100¥52) R) glye
. WAFFY (BL) (LS sy o (o)
. . VADYYQY (RB) ls-39, yius
VIES el FROVYYS (IF) okl 5 of el
FIA ) YYAQQY (Urb) g5Sue sblio
VS o ££0\0- (SS) sluslo (sladigy sl s
oYy i TS (TK) (o) slogsd
. OASTY (SL) JljcKas 5 ypib ol
AVYY >
. FAFAAVA s =l
g a. AAYYaS o= /N
ATy 5 2YYYdAY = -lo (NDVI) alS i
. Nizd <

& dihie s Siw gbasly dile o) Cumdig,d
b wyy 905 S 35 Ol B liwe 5> (sl SUlgs
I PSS S o & e i el clib
Sl dop 0 9 A0 cpga FXF-RAYNG 4 £e¥/F
039 POk bl 5 0ay ol agia | iy b
IS g i i €15 L S s

3585 5 (LS g olie 45 39) 00 sllal oyl 1

2l & Cund o) Candigb g Gke pise ol
sy 8 dm] O Canebly o Lol bl S L itk
e ivke @i g opJled slocas ) 255
&S s 2aL5 dalllae 3y50 ddlaie ) ) M”s E989
€89 2 Foo Jolse > oo Jlé |y ol s g


http://dx.doi.org/10.29252/jwmr.10.20.133
https://dor.isc.ac/dor/20.1001.1.22516174.1398.10.20.12.7
http://jwmr.sanru.ac.ir/article-1-924-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-23 ]

[ DOR: 20.1001.1.22516174.1398.10.20.12.7 ]

[ DOI: 10.29252/jwmr.10.20.133 ]

ya

Pl ol s o cud S35 5 s ol il
ol g Gl Sl g cale alles 5 65yl slacdle
Eomss 5 5 s (sl Lol Bl i
umg)‘%m‘)x?uu»%dw)uu)ﬁds.xmbwutw
& (Flat) Jlsen (oM ) (o) Comtin b Gline (5 e
Ghs 5 placd adlaio juBax a (IS jebay .Cawl eal
Fobar (Candig ) ooy ol g58g il Al S o
Lo E)es 5 gaw lodl @ls (IS 5bas o9 salgs
oo g dilaio b duopd Julod jl edel Cowday C;Lu b
@l ooy p Cunl 03 Cunidin)d ooy £989 p ol U
ol b plaie jebay &5 cuwl ol 51 S TWI Lle
b &S cunl al (il 30 o) Candigyd TWI Hlade
Sepl pgme (YFYA) bwyg sadplul cldlas gl
s Bl g Cagby (adld LlBIL adllg )b st
Lol pogde )by callas Mals Wl e oiliEl IS
ams yd (VF) b yiolel 55 Gl lie TWI isl3al
Comaligyd ooy oplply bl ials S 63040 o5
Ol S ytagie slaoly @S (wyp hbiee Rl (e
Mg)ﬁ w0 ) ul é]a..u el Q)‘”I)B1 L L\)).Q) as ol
19.».:9) oMflle Sldlao l) &S J-‘L’@ wul)ﬂ )f:J wﬁ)
Jol oM 93 jle Ll SO L Lol o)l cdillas (YVYA)
ezl &S as o] GBMS (WW/-A=VUSY) po> 5 (-=Y/-A)
w8l GlalBl (e Comdi b ploel aw (BI3EI L 39 0
Foo delge plo 039 Jld plgicen 1) pol ool s o8 ol
Sl ol bt sl b isy cpl )0 ee) Caliyd
Oliee (LS Gibe il b s ey o ol NDVI
5 (YOSA) cldlles b a8 b o ialS o) Cundiy,d
blsyl &Sl piswe (VoI Yilmaz) oBus cpines
Lol Ghde Vb o815 g Rl ol osSas
cel (alS (g GRIEL g o) 29y (me) Cumdin b
3 calae Mels’ 03,8 dei iulidl g Ol by alS
()

o ¥ IS 0 gl i Jae 5l Jols mls iz en
Comwlus adds sandab jolaiods ol ol &) Y Joun
hgy 1 adlas 3j0e adate 3 ej Cundig)
4 ol s 5 (V) 03,8 eolatwl ek sl SusSs
el 305 (LS g 0L hwgie o Cuwlus adb )l
YR

c\;) ul.a.wu Ls b..\p‘ Cauwddy C.»Lu u)‘)JLJ ) o))f ‘.Lu
dilaie olid S sy oy ) clillas SIS (YO

G A (o) Caig B oyt &S 3 (LS adllae 3,90
i st JI5 sield £33 5] gy EF) 5 (05 sew S5
Sl K dwls @ilbyy) (slpealSS (b o« Siw awlo
b bolse ¢ dgeg (slawle Sal Kiw ooy 5555 Culgogs
QLM Guw Bg ‘d)‘ﬁi Slains abp, sl oy
9 Sabog) sladitins 93 ya) w5 () jolo Slgu,
(g PMedlS Sal Kl baee JK o J)L
awle g Job (ile Sal St (g5l (S bt (Bres
Caol 02107 (el Sbsb (sla yiuls Ewf Sal K
ol eg sbwile 0wl gl QS
oS Cuoglio b Sal wluS 5 se>g (Ef, QLM, JK, EWF)
9 Cew a8lo b (S pdide b i) Slhgwy (rizen 4
sladijlo ) (pej Camdigd (S5 jbar b )
& woing @l 8Ll Gy YU 55 sl Jdoay (Sal
ladiilo ) (pej Caniigd J rizen (1) Mad 00
o & cwl oyl slacKiw deg (EFh, EQL) pod g4
5 &l blod 5 00g 390 Jlpe WS S
J"L‘— s \ ) s @'-\'0 b iR LSL“"—" 0y
d){)lf .))940 ).) .C;MI b.)‘.) é) ) (.SLML);‘D 9 (_;;9&4.“4
ol e (LS (idgy d92g wéy e Sl 5 ljade
Bgad cpl 0 wejpy ol wad cdl Gl e ) sy

uS))““g (9o djol*‘ d)))lf » 39‘*’ ,55 d)’)K
ol wied )b cilhe (V“) Ly a.x.J Canddy guls
JBys g e |y ) @ ) Cundig
lagloel 435 Jl S5l 9 ) g9 cnl 258
olis 6lagy 1 alol Jole (owyp 2905 S5 (o0
ol o ddlais L;Leaw”é Pro &S A e
it anl 1 Aol bawgie b (> m (gyte Yo omYeo
O)h callas (YA YO NF) uuUa.a = b &S col sokl
3 Pt B39 jl lawgio Jolgd )3 (ej Cuniig;d Coad


http://dx.doi.org/10.29252/jwmr.10.20.133
https://dor.isc.ac/dor/20.1001.1.22516174.1398.10.20.12.7
http://jwmr.sanru.ac.ir/article-1-924-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-23 ]

[ DOR: 20.1001.1.22516174.1398.10.20.12.7 ]

[ DOI: 10.29252/jwmr.10.20.133 ]

VY

st iy Jo 5l oalistol L (005 Gy b Coslus 45 45 5 (WS (gl

IR QFsees N OAssse OQeeee Foooes Fleoes

1 1 1 1 1 1 1
: N :
b4 ~'| . Lﬂ & lJ i 3, 7% T W a e :
o 5 e - @9~ &N)S oL o) w’ﬁ WLM, CUWY-TR o o
- & 3~

~ _, Py

‘
3 [ ] e $
bY :
R L«
= =
3~ 3~
: :
] RS
= =
3~ 3~
. .
be b
b .
¢ L -
> &
e 3
. .
be .
: :
<l =
- 3~
: :
= =
> r
: :
: :
A | [ =
r <
: :
] |
= =
3~ 0 5 10 20 3
Km
T T T T T T T
Oheoee QFseee QY eeee OAssee OQeeee Fooeee Fleves

_ 2955 Ao L Jaa 5l oolisil b oy Cnig b ol s =Y S5
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Abstract

“The aim of this research is spatial Simulation and land subsidence susceptibility mapping
using maximum entropy model in Jiroft and Anbarabad Townships. At first, land subsidence
locations were recognized using extensive field surveys and subsequently the land subsidence
distribution map was made in the dgeographic information system. Then, each of effective
factors on land subsidence occurred in study area such as: percent slope, aspect direction,
altitude classes, profile curvature, plan curvature, topographic wetness index (TWI), distance of
drainage, litology units, pizometric data, land use, and normalized difference vegetation index
(NDV?) digitized in GIS environment. Then, using frequency ratio (FR) method, the weight of
the classess of each factor and was determined. Finally, land subsidence susceptibility map in
the study area was prepared using the model maximum entropy. The results of validation of
model using 30% of the unused points in the modeling process and according receiver operating
characteristic (ROC) showed that the map of land subsidence susceptlblll_'% obtained from the
maximum entropy had the high accuracy of ARC value of 0.859 (85.9%). Therefore, the zoning
map can play a significant role in water resource management and identification of critical areas
according to extracting groundwater table in the study area.

Keywords: Frequency ratio, GIS, Land subsidence, Maximum entropy
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