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Cutaneous leishmaniasis susceptibility mapping using multi-criteria
decision-making techniques analytic hierarchy pROCess (AHP) and
analytic network pROCess (ANP)

ABSTRACT

Background & objective: Cutaneous leech is one of the six major diseases and
an example of epidemic diseases in tropical regions. Prevalence and spread of
this disease is affected by environmental factors and climatic conditions as well
as economic, social and cultural issues. In this research, Analytic Hierarchy PRO-
Cess and network analyzes are used to prepare susceptible cutaneous leeches
map. Considering high incidence of cutaneous leech in Khuzestan province,
Izeh city was selected as a case study.

Materials & Methods: For this purpose, the number of patients affected by this
disease in lzeh was obtained from the Provincial Health Center from 2009 to
2014. Information layers of elevation, rainfall, temperature, humidity, distance
from river, distance from rural areas and land use were identified as effective
parameter and their maps were prepared in GIS environment. Parameters were
compared in pairs by using AHP and ANP and weight of each factors determin-
ing their impacts was calculated in Expert Choice and Super Decision software.
Then these parameters were combined based‘on their obtained weights in
ArcGlIS software and the final cutaneous leech-map was prepared. Evaluation
of these methods was performed using relative operation curve (ROC) and 16
points related to leech disease.

Result: The results of weighting effective parameters using AHP and ANP
showed that the highest weight is related to elevation, temperature and rainfall
parameters, respectively. The results of ROC assessment showed that in prepar-
ing the map, ANP had.an accuracy.of 87.8% and AHP had an accuracy of 68.9%.
Conclusion: The results of ANP showed that this model had suitable accuracy in
preparing susceptible cutaneous leech map and AHP had moderate accuracy in
preparing susceptible cutaneous leech map.

Document Type: Research article

Keywords: Cutaneous leishmaniasis, analytic hierarchy pROCess (AHP), analytic
network pROCess (ANP), Geographic Information System (GIS)

P Citation: Razavi Termeh V. Cutaneous leishmaniasis susceptibility mapping
using multi-criteria decision-making techniques analytic hierarchy pROCess
(AHP) and analytic network pROCess (ANP). Iranian Journal of Research in Envi-
ronmental Health.Winter 2018;3 (4) : 276-287.

Seyed Vahid Razavi Termeh

Master of GIS, Faculty of Geodesy &
Geomatics Engineering, K. N. Toosi
University of Technology, Tehran, Iran
Vrazavi70@gmail.com

Received: 2017/12/12
Accepted: 2018/02/14


WWW.SID.IR
WWW.SID.IR

vy

...dxfﬁwdbéjJ}Ia:ULallgd.\l?&LwC«yL“’mil)b/4.4)36,&)

J.glaﬁ G }gf ngﬁns “slbuﬁ I}) )‘ ool l‘ ‘5“’ Sl Cﬁgwlu’ Anitd GS‘" )b

(ANP) ASani ngai 9 (AHP) ‘993‘ )ﬂ4lﬂlw

g S Py kg e
xSy (e SleMbl s asyl i) S
Gl o Bl SSbgs 5 650855

OVl ol csmsb | s

1195 /09/P 1 208l &)U
195711 /P0 023y &)U

0 S

Slagslon Sl Mg 5 S 3bls oo oles i Sl (K sl e sBaa 9 aie)
b o Kaayh g eleizl wsabaidl Jilua osde lon cul Ll 5 o Al S 40n
S )l sl s args ghiinds juol> anlllan )3 abbige 505 ol bl 1l g (Jrioes Jalge
590 Olyse 4 azgs b s oslinul aslls Julow 5l o e Julows (6 8 paouss slasig) 5l sl
Al ol (63,50 adlas Olgiedy 0ol Oliw joud Ol jo5 Oliwl ;5 Gl Sl YL

23 Solow onl & 0L slim 0l Ol 1oh > Sl ol Al ags gkt (g 9 Slge
Sk gl Sl slaaY s 35l olil cuilage 550 51V PAV=RY Jlo 51l 0l g
2 5o sl el Olgieds Lobls ) 9 (oliwg) blie Sl alols ilsog, Sl alols wough) dos
ol bl la el b 3 8 03LT GIS Luss 5 095 Je slaada g olulis al> Sl 6 )lew
S 5000599 amlin (295 D)ot a0l Julos g (5l el Sl Ghe, oS0 L
4ulxe Super Decision 5 Expert Choice slaylzsle s 5o waslao T ,;.Ts Olias s a5 Jalae
g s aails Sus L ArCGIS Lljle 5 s osel sty 0y el o la,zal,l ol Gusw 05,8
o Sheslil b )58 ie slaghs, @bl 038 4 Ghes ol ol salr S Qe il
S Spge Sl 6olow 989 4 bgy e abis 15 9 (ROC) (s 3 Soe Gariils

50 ks o slagbg, Sl oslial b S50 sla,ielily (23059 5l ool gl Golusl s :laasdly
2l ol g Saks Lo i)l slajmally 4 bgs o i 54 039 i 45 Jebos
CB3 g oy AV/A s alis o hgy 5l eolatwl b osas ags aies <8 ROC bwsgs o))l
23,8 3,500 0 ao 3 SA/A (5lhe aldis Julss 3,

48 Slp e ol g3 (s w83 exiasolas aSs Jubos o) Sl eaaT sty gl «(s S Ao
032850l (o5l e alus Judos o9, Sl ol s izmen 9 Galz Sl )l ol alss
Aibee il S cawlas 4Ls dgs cgz Jias ool g w8

gy Ao allie g

Jalos Jso ol o alacdes s Jto (GIS) il oMbl i sl Sl Loy 1S
Al

d,frﬁ.uas slagiy) Sl eslal b gale> Sl cowlis ais (2l,b g a5 (sgu0,) bl |
Ols oo cuiligs oo ity aoldas (ANP) ol Jdos 9 (AHP) sl,e alade Julos
YAV-YYS o(F) ¥Yavas


WWW.SID.IR
WWW.SID.IR

K 53 (V) Col (ole s ndy s 55 pLdlax 5 S
Kz (5 S el ABL als 5255058y Doy baesls S
o Ser Slie @l Ol e Glis ol
bl 035 p5te (1) 352 oolizal (5l (6 20y o> w25
SSr 3 ot 8 Gl Sl sl & 5l s LSS
S e Sl szl ol JoVs Sl daslan ) gaed s
5 @bilir LWl e S5 (V) Sl sl
2oty 531l S s S e 4 ooslme Wiz (55 e
el g e slapyss 5 aea el (2l A 23 5ue )
w1 (Ve Q) wnsgn 25,8 e 4 ilitie (a1l
Analytical Hierarchy PROCess:) 5, ale Jlss
Dlre w68 el 58 2SSy ,me 51 (S (AHP
Gl S as sl (V))Saaty L.g \ave Jl s S el
e s 6Ll 51(VY) il Jlno a2z U (6,8 epans
o B by wlia S dls] o ool ol 5
eizan wagn G2l 1 s ezl 55,8 oll @sb
Logoals sy Jalge 51 ool slans Ol g oo s cohine
(V) sl sy 1 Jals 5 03 ¢ omibict )8 00 Sl alin
028 Bl s il e dlides L 5 S0l (e dds e
V445 JL s Saaty deay 5 5 b jasls o sl Sl
(analytic network pROCess: ANP) i Lo 5 S5 55
ek b oaslin 55 5 500, gl (\F) 587 Bone |,
sl S e 53 Fhe polie 8 el pl (51 50 ds
S w25 g8 5 shatasy st ool Slallas 31L(1F) 5,8 o
© Ol oslmaniz (¢S el sla gy 5 eslizl b gl
Solew Comlas w2 & (YY) o ,Ken 5 Rajabi axdls
(V) 55 olal ws S e 1, olpl s Jld s Sl
Jalse gamasy 5 Syl w50 (Y41Y) o), Kee 5 Shorabi
S pemas ooy ) eslizad b sule Sl ol » S5e
s Dong (VO)ausls  agdee ei Vo dibate s oslaens
AHP (¢S ol sy o amlin & (T2VF) oL

Ao ddo
il 5l oSl (5o 2 e e 53 Slez i
S5l Sl oyas seadlas 5 sl by 5810 ol
B Gk 5l S plaglon 3 Gloms 2290 (V) 2138 e
3 oler 50 LIS Gl glon Olsiee civen wish e Jizie
rass Wl 5 an sale Il losr (V) sp8m sk LT
il oS 3L 5 4 (Y) Sl pon sl Sloe
st o5z Sl (eSS 52155 A ) 03 Ly 8T
8 Oelen 53 U G liyn 5 o0 Sadil wlze 450
Ui ) oS o SILAT) w58 e Win lams ol &0 Lis s
sller Sl @lsad’s Sl (gran)S Ghli e o
3325 Ol Bl 5l (@l 53 Olow 0ol (V) 28bon S
SIS Sl Sysohs oy sloduend 5 oyt Jlod bl
ol e Tore 51 i YVe B VAAS Lo 5l sl si
S (7 D) Sl sid wols Lands 528 ol ¥V s glews
e ool 5 bt Lls L @ oliass plead
S (F) w2l 5528 s sile Sl o GlaoslS
Sl 08852 dax 5l Glsam 5 Olaas] Syzde ug (glow
Kan 4 dilor ISl & sl S a2 b sl oS
5 gt (V) 2sdion Jize Jl pladl & Sles 05 i
Jolse 40 3l (Sasls 815 Glaglon 3 Gl axug
R bl sy plnly cols dibte a8l uls 5 Jlane
i oelBl Sy bme Cxlil 5 andlls b gile £
o 03 (M) 1l 0 ler Jlaxl Lulid 5 olew
b sl Skl (S Ly e lame Juls
aty 535 anld s ese A (S0 Seh 5 (alS
Glowr 03B Olyees (BN 5 o BU Olyee S
(F) a8 o

Sl e Sheslizad U e g e ol wids g
S Sl sl K6 K (GIS) i
$biie 03,8 4ol o Bus  col S s bl

YYA

\va5 QL:MJ“()LQ ZJu.ryijja/kwle@,a&aj}g asllad


WWW.SID.IR
WWW.SID.IR

Yva

...dxfﬁwdbéjJ}Ia:ULallgd.\l?&LwC«yL“’mil)b/4.4)36,&)

sldsb 5 Jhs YOV ovyevs! s o ,e o dibi
8.63)\ RSO [P 2 PR - L;,&O~°TA'UT"\°Y‘\"' s bl i
il se YOYY M 5 YV andllas 550 dibate aieS 5 acios
olas VS s pleal 5 5588 55 dalllas 550 dihaie CoaB e

el 0l 03l

]

EPETS

v

- s gl s i A =
= e .
[ oleagss pledt N v

s — N

90 180 380 540 T20
L

0
-

]
T T T T T T T T T T T
WOTE  OUSE  ASOUE  STTE  SIUOE  ACOTE  STUTE  KU0T  BTOE MUTE K0t

Ol 9 )9S )3 aalllae 590 dibio Cusbgetl, JSb

S8 i s ¢ jluosbT
Slyed 8 ol Glalse 51 S GSSsST 5 Alms] ol
SWL L 5l &S Ll glow Gl oo b 5 beiossixe
S RS b 5l wistie Jame (UL L) 4z wile
il bl b sl agzes Lol (6085 5 s clasls
& Wb dsr s Cogby dia Gles des Sl e
3 ke o)) pimen 5 alagy 3 Alols wikie s
o 1y lead 3L ety 35 5 codled o wnn Jalse
s Jlome S Goid ol ool g atese 3 Ll
Gl 51 lold (bt 3blis 51 dold cplisyl ()l ey
boadle olS Gidsy gy Jols & dibte 5L )8 5
S s 48,8 Siso iy ol o S L Slllas 4 oy
il Il glass glaosls (A) wt 5,8 ks s plulisS
sl gz S5 50 ailate Sty 35e ) WWAV-AY L S

() sz S ol 425 405 > OWA TOPSIS
oS s S5 51 0581 gale Sl a5 48 4ies o
60915 3 Jam gl 5 sslizal 5 ol s sslizal St Ll
i s 5 55 5L se 5l pmigman a0 2 G
Kz (5 S el o5 K05 & o S o 5 515
S s kol gl pasls Sy ol s 5 alio o5lne
Sl 4285 4 Gun L Lol wllls ol sl (V) Col
Sheslizal Lokl ol g ol olial s il Sl
CrS s s, 5 ldlae SLMbl e S5

bl S T 5 (e s L s sl i

SISy
Olza,ed s Sl Sl 42l 4 Gua L Lol aadlas
oo il slate st ool pleagss plead s gl o)
glilalsS oolal Slllas ulal s sy S5 5 6,k
o 5,5 ool bsia SLOE) 5 Lol ¢ axrle
B g pshtes ol s gllas s byl
ol 8 ws llis iyl pliased s il Sl ol
(2l GlS wusky (Sl @linl e slols las
id apg gl il e Ly, 5l aloli 5 aleay, 5 alols
5 il 350 VoY ANCGIS l5dlosi o 38,56 clay Lo
Coodl (pannd 5 (230339 Lpbiten b S I3 las s
oo (oS maas Slagss S dalias 1 SGLa nd
Expert LgLazv\J-.Ia\ps BERUN L JPUPLEU Y WL S S| R U e
soled Culg 55 .al wlisl Super Decision 5 Choice
o osy 31 S Lo o sl Cense Slagss ¢ 4o b by
26 428 5 s Gl Sy LYY ARCGIS bl s s
i g b 0 s gl Sl Sl

allln 550 ailain (5 yae

Ol s ol s @l sl et s 5 50 aihaie
ol sl YYAL kmY gl gs ) colis il


WWW.SID.IR
WWW.SID.IR

Ghlis prizer 15,8 o U3 Olem cnl J:ji; Cod il
GonleS idig b bl 5 by, Blis 5 alosy, 4 Ssps

Slost 5 NS Galons ls (g2t @ik o

el sl asls las Y Ji& S Sl

00T SOTE SPC0F
i L L
| () i
-
R
[ reetaee
B taeerres
i Bl rree-ree
—
. .
0N
012525 50 75
Kilometers
anrTE S0TUE ST00F
s L 1
(e et Pl
=
B #eeye
.
3EroTN- | T
0N
012825 80 75 W00
WToE sn-n"ﬂ S10TF
AT
INTH
012525 0 s 100
Kilameters.

—
>
.

LSL‘”""’ j‘ Los 9 CA.]‘,L) cuf.u’)l.g 6“”"" Crmzxad 9 -*ﬂ-’,S
ey s bzl WAY-AY cbgle s ulidlss ol
Diiss il (38555 Sl 31 Gl 31 ols 5 5|

e (93b5 Cusby 5 550 des glyls &S ikl ol Cd o

\Y“\?QL:.MJ’T)LQEJL@:.T,‘SJ,:/h,:uc,.:.b.g,»,a iy 50 dalilad

AWAHE TR S1TOF
L L |
‘*'
T
W v
oo o
00N -
012525 50 75 100
49°70°T 5000 00T
L n n
i o s ute
»%-
BRI
BRIRTE
012525 S0 75 100
#00T 00T 51100°T)
'_*_. {alailie gy 3 alld
! -
-
] veeerees
. v
— [ IR
1\. [
B
| 31°0°07N
012528 50 TS 100

G St g )low 2 135 5T slaslize ¥ JSi

WWW.SID.ir


WWW.SID.IR
WWW.SID.IR

—=
>
o

"'(5.)':‘;["3‘“"‘:dLeri’ﬁJ}I”u‘:‘“Hfd'd.’&L“cﬁ“l"ds’bk/4‘“);6)"&)

288 5 pale s (Bl SToe ) o)l paainie
WlSlaz Sppons Lol 5 a5 sl oz bl 0l
Jsa> 5 5295 Olaslis Ll s Expert Choice Jl}é\r,s 5
Slglin sl 28,5 L5 T 5y5e (VF) SOlaesys
sl Sl ol @285 48 2 5 ol Jalse (25
Mileys e s bl Sl sal SLIY Jgus s
5 gl (ol 556 Zida o 5l (Y USC2) Expert Choice
Sl Gl 4285 4 s 8,50 olo 586 e b
Liss, 51 ol 5 by, 3 alols Llis s 5 aizes cals
© byye za5 Slaglin Sl ailsysssr (oS Soesl Sl
Expert Jlssle,i 5> ol s sl sl 5 Jole o sla oS
m b c@lﬁ oobesl o oSl s G Jsas 5 Choice
St =V M A iman gy 5 g, 5l e
2 039 e ) e Solg s il olansl ses 4 ) 05
e & by Jusl 5 of & bye gl olS 57 Ll
Arc dlers a3 ale Sl Cobs 38580

(F J52) 1058 e GIS

3z Sl sl 22135 55T (sl slue ¥ JSib ol
laadly
O dbds Jlow' B9 51 Jol slaadly
Combom 28 8 350 Jolse gaal) 5o LIS (sl
el e ol Ll 51 slisd L sl S gl
soaaliinn,y bt pl 4l Jalse o (o2s5 Slaglis
ol sl e lalrens 5 bl 0,8 S

5 ollea )8 Slasl s asiiy ssbiteds 5 HLb s o

o5 p0 s ol (g Ghoslistil b )53 @0 s ol (slo sl (23 015 g 5o ¥ sz

2l e8| Cash, Sk far3) Liwg) 5l dbols | 51 aliold L e
FHEXYS)
Y Y Y </0 [ ¥ \ s
YY o /Yo Y Y \ - wlsg, 5l alole
Y0 e YD Y \ - _ bawg, 5l aluols
v 5 v \ . . . £l
v v | - - - - Sk
-/0 \ - - - - - b
\ . - - : - . ol 6,05

LOT Cuglyl Gues 9 ol slaslo ks 09 wolie ¥ JS&

wwWwW.SID.ir


WWW.SID.IR
WWW.SID.IR

5l dudis Judmi' g il oslaiwl b Lol sla )l jl 4wlS j2 )9 9 Cued| i 9o

PRSI S37) (v) (%) ) (f) (¥) (Y) () S3AwdNS Shae

Ninni i1 o f g v Y \ () -=\ee
/YA 0 f Y Y Y \ - (¥)V.--—\F..
AFQ f v v Y \ - - (F)VE- VA -

/Y ARGE f Y Y \ - - - (F) VA -—YY.. &[;5)|
</-YA Y Y \ - - - - O)YY---YS-.
-/-0v Y \ - - - - -
/evs \ - - - - - -
AR - o ¥ d v v \
/YEY - £ v v v \ -
AR - £ v v \ - -

/¥ Aoy, 5l alols
VAR - v Y \ - - _
/ey - Y ) - - - -
/- FA - \ - - - -
NARE!
NAsay

/Y AL - Ly 5l alols
/-3y -
/&Y -
ARY4 \
/Akas - (Y)v--vy

L)y Lo
/YAY - (¥) YY-vf
/FEA - (F)YF 5l iy
/\ &Y \ (1) --Yq

/e AY /Y’y - (Y) Yq-v- Cusb,
/of - )P 5l
/-0 \ (\)--5.-
[VAY4 - (Y)§.--VY--

o vy o - - -0 \ - _ ) YA Rk
lAga% - - - \ - - - (YA 5l jzi
/¥ -/Y -/0 /Y -/Y0 AL AN \ (V) Sy
AT v o o f v \ - (V) @)9lis
/YEY Y 0 ¥ ¥ \ - - ) ST

/Y JARY- T IRV v v \ - - - (F) o5 S 2l sl
/-54 /Ty Y \ - - - - 0) 5L JS
/¥4 Nans \ - - - - - () @0
/\0F \ - - - - - - (V) s 4e, 50

WWW.SID.ir

YAY

\r*?ok‘mjﬁr)l.gebubr,ub;:/k::u&viLxQJ: iy 50 dalilad


WWW.SID.IR
WWW.SID.IR

YAY

...L;Jff[._.‘..a.:L;Ln‘;,,,;lnu;...ll,d.\l?&hc.._wbam@l,k/o;d,.b,

Sl Judod g jl oolaiwl b ol (slajlwo jl 4wlS )2 0)9 9 Cuodl pusi O Jgo=

(3%} [CACTI LY B 059 SXawds’ bz
AR RRTS S e S/AYYYOd
FRVRS Soslis /- ABYYO \F.
NI ol /- 05Y30 VEL VA
</eNeNov [J‘Ko w2l 6,8 L/OPYAYE Lovy. glis)|
/e P80V by S S /-YFY.q —Ys..
</ fOvY & L/ V5004 [ N C
</A\YFEA 2 4850 </-V\F4) S5l s
RN ARAY =Y. c/eNV-FY -Y4
DEARR AR Yeoeo¥ooo v
RV Y
/e YV EF YeoosVonn
43[5.)5))' alols
/00 Yo.o._F...
L/ YASQ [ S S R I Yool it agb,
NARREANY O 3l jaiy
/Y FA =Y /=Y YAQY
L/ AVAF Veooo¥oon L/ YAR) - Y._vYy
/- FAAS YooY 550 YY-ve Les
L“uug))|4.Lals
)Py D
SAYY Yl ey
ARELE S L SRR o
</V0NVFY
</-YOY44 A
R
-/-FYAVS <A
S/-YEAT] e

65 o 3, 31 ol ol
el gy ol Lo lns o5 5 Lajlore o (o295 Sl
o es,S ¢l Super Decision L1, s ile dls
29 Slaglia 3 saalcase glagss 5l Jols b AU
FYVRI PP tLéj)\ @ bye (39 i (slol Glalas o
o 7 Sl Sl Jole mls el s (Y dsaz)
oS s MV e plil 4 bsse 03y Gt dojloma s
(0 Jsaz) 352 6l 5100 M5l Sztey Jolyd 4 bgase 03
O & byn IS 5 Jale 5o 3 e 3l oy il o
i Sl ol i oS0 gloatis & by Jlasl

(0 JSL8) ws,S 4.5 Arc GIS BTSSRI

Jabos gy il o3listanl b (3 SIw Capmwlan> s F JSib

5o aes

wwWwW.SID.ir


WWW.SID.IR
WWW.SID.IR

i SG g ey SG g Jlesl siasplis S el i
w3 on ialed [y a2 ol s 35mpe sla WS ss oS 1 Lgs
3 SGALS iales SGROC o > 3 .(WA) wils oo
3 St e Sa gl cute 5 she gl> & o G5l ge
oS Sl gimin (g 3,500s (a3lE (W) Cala s glas
S go ol § 5 ¥ Laulg) 5l iy 4 o bl 0 4l
S 5 sho e Sl as Cias b oanglis el 5l S
True) oo Londly wops 4 Ly aslia ..ujs,, Cesds
2 a5 (False Positive) i3S Cadly as)s 5 (Positive

(OA) 53,8 o aeloe 5 Ll 5ob

() dslro

(0) dslo

Sl Sl o058 0 50 AUC S ROC s o5 o

Cess o 33 O QU5 o ook 3l s S
g8 pae) Slass psdy pas 5 (olew gs85) slis, mly
e 5 gl st (e 3Tyl 28T (Gules
e iz el iz +/0-) 5L AUC slie 5 500 |,
(Polas) Jlozot s8ss 51 e by solew ¢ 58 sl wilgm
e S Sl g el /0 GLAUC Jlaie (ki omeds
C3s o SOk il wals ) Bl e 25 ke ROC
s oS S (Sran ol s g iy 42 )
(e /82Y) Sl 5 Sosen i b0l 5 S
sl /5 N wogs N /A s s A=/
Jos s @ by s ROC Lls 505 .(V4) (iors +/0-+/
sl LS A 5 Y sl ISE s Te dhke s 5 St

o]

i ookl b ol (sl jbzo jl o0 T s 0 js Fsaz

S Juloi (b9,

373 s
VY EY £lis|
</ YYYAQ &lss9, 5l ol
/- YOOAY b, 5l Aol
-/ YPYAY casb)
/- YArYY Sk
NARRL YA ¢ L
S OVAVY bl s ls

Jalowi o9 1 o3l b (sl Sl Caplins 45 .0 JSub

= .

TR w sl B Gy 90 ) Jol> o6 i 8 5l
Sl Gloms &5 e V8 51 gl s 5 ol 4 et
haslizad L o&ST 5wt aslimad ool wslsdl Glast o s gl
.A:A.éjf J‘Js s 3)9R oA 4.:.43 6\.&4—2..& Cxo ROC ‘5;.70.;&
FOOSE ekl oyl 5y olew gy « Lyye dbis V7
O'.?Jﬁ\ 6‘_,.’ LST""“S zjﬂ.a.c ua.::;.;‘.ﬁ (s ol sl 03l uL.:..:
o8 eslizal 5y6e uﬁéb\ S i giledan aey s L
A_Jj} JL:""“‘f (5::.\}) 4‘51-“5 Jjﬂahﬁ ua.:.ﬁc&u L):jj (\V) ‘:'ij

tlin b sy G g5 S ladae Slzel bl (ol

YA¥

\va5 ol;..,.«,wr)tg.g z,u.r,ﬂ.‘a”a/kﬁu;ﬁzl%,;o&n,}; asllad


WWW.SID.IR
WWW.SID.IR

YA

I 6 e b pamen g il Sl Conlis b
il 4 > (Sl dede Jlos By 5l Jols 235 A
ol Lo sza 235 satmsplts 5 +/FAY gl Ul ol
4 S s s ead ol s 4 e by Jue
Jobow o) & Sored bapan i o (Sl 0308 Bl s
cshpe s Ll sy 55l 65V s e ks
2SIy i b S o0 3 b jlae b bojasls
bl 5148 wilon o 4 il b2 Lo S8 Lo s
2 dibe Sl s 4 o (e ke L B
3 los gl slasbe (Jua 53 5| san] sty b ol

S s 28 ap L3l cente gl Salb
Salahi- walas mls b o sy anlllan 5,50 aibize s> sul> e pbigl Cx Solow £989 b 5 JSb

...‘5).:;[..3.0.456&&}J}|o>m|lg6.\l"s.§,h%l~auﬂibb/4#)36).&)

(V) cals Slaxen (YoV+) ol s Moghaddam . |
033 ot i ek gy 5l sael Sy el sl Sj /
P T T R I e B =

S gl b bl s sl Sl 2t 8 il i

True positive rate
o
&

s Cdlke (YY) o, sBhunia wlidss U oS 55 02 /
0.1
(Y+\#)Dong (YY) o), 5 Rajabi wdlos ;5 .(YV) 0
0 0.1 0.2 0.3 0.4 0.5 0.6 07 0.8 09 1
£ 5 CL:::)\ Ceesl » (Y+\Y) Sadeghi 5 Bayatani False Bositive rate
Seid asdllas pozen (YY. V0 4) Wis S S s> S Sy Juksxi b9y 4 Loy pe ROC 13905 .V JSi

2 e sl sSU g Gaa LS (YNF) ol
e 31 23zl b Gy g 551 aibate s sl Sl 55
G 5 gl it o8 s ol s el Ll LML
(YY) sl Jas aiate o s gl SUL o i s YL

True positive rate

ol slalins 31 sl Gty 5o 035 & 55 b 26 S s
uactw')\du)gm;&ﬁ&l:ﬁ j&'\jﬁm&lﬂ’&jj

0 0.1 02 0.3 04 05 0.6 07 0.8 09 1

e el 55l u‘l“‘:"\ 39> @ ‘) 0J3 LﬁM u:‘)h 3 False positive rate

S b S ans ol bl 5l Job s
glos dib e (Lo ¥oe 5l iy AL ab e e e

039 i Vo 5l i Cusb, aib 5 s VY 51 g

551 po ki Julxs 59 4 bgs po ROC Jlsg05 A JSi

ORI WO S IV IRCURTICE O 0 C S-S I I

w8 53 Jue ol v b s samsplis 5+ /AVA il
6“053“??§L@‘jb~-ﬁ‘ab\b&\.&;}\55';@\JLQ, o o }"JL’ o 3 Pl

wwWwW.SID.ir


WWW.SID.IR
WWW.SID.IR

Wl a5y e dede L Jue 4 s S s
il o gl SUL

Sy S

Sl Sty 5 IS 5S5e Jrayy ales 5l s
Aedls 5 ol (Sa5 Gsal 5 olays «tlagr il LSl
2330 S (Slas (sloosls 3503 aly3 ol Slal (S e
g ga Si158 5 i (G ol s sslizal

Reference:

1. McMichael AlJ. climate change, and
human health. New England Journal of Medicine.
2013;368(14):1335-43.

2. World Health Organization (WHO), "Report of the conclusive
meeting on cutaneous, Leishmaniasi”, Geneva: WHO,
2008.

3. Shirzadi m. Ministry of Health and Medical Education,
Infectious Disease Management Center, Transmission
of Human and Animal Transmissible Diseases, Guide for
Cutaneous Leishmaniasis in Iran. 2011. 10-30. (Persian)

4. Khademvatan S, Salmanzadeh S, Foroutan-Rad M, Bigdeli
S, Hedayati-Rad F, Saki J, et al. Spatial distribution and
epidemiological features of cutaneous ‘leishmaniasis
in southwest of Iran. Alexandria Journal of Medicine.
2017;53(1):93-8.

5. Jarahi, L. Tayarani Bathaee, A. Erfanian, M. A study on
The effect of physical environment conditions on the
prevalence of cutaneous leishmaniasis (in leishmania
hyperendemic area in Mashhad. Iranian Journal of
Research in Environmental Health.Fall 2015;1 (3) : 228-
233. (Persian)

6. Mohebali M. Epidemiological status of visceral. leishmaniasis
in Iran: experiences and review of literature. J Clin Exp
Pathol S. 2012;3:2161-0681.

7.Best N, Richardson S, Thomson A. A comparison of Bayesian
spatial models for disease mapping. Statistical methods in
medical research. 2005;14(1):35-59.

8. Cardenas R, Sandoval CM, Rodriguez-Morales AJ, Franco-
Paredes C. Impact of climate variability in the occurrence
of leishmaniasis in northeastern Colombia. The American
journal of tropical medicine and hygiene. 2006;75(2):273-
7.

9. Dong S. Comparisons between different multi-criteria
decision analysis techniques for disease susceptibility
mapping. Student thesis series INES. 2016.

10. Rajabi M, Mansourian A, Bazmani A. Susceptibility mapping
of visceral leishmaniasis based on fuzzy modelling and

Globalization,

338 285 s ol5 oo b e 51 e Sl sael e
5 Sashs (b gl slie 5 oS Pl S el 8
s gble o s gals Sl 58 Jxml il sl s
siol Ol ed ou b 5 Jled bl & (go5b &l
Sl 585 Vb s 5l ol i nl bl S5 4 S
sazsplad By sladae SLosl il Slas s gals
CIAVA &35 5 e ke Lt sy slp /PR s
Jae YL C3s (g s plas Sl o S s Joe )z

group decision-making ~methods. = Geospatial health.
2012;7(1):37-50:

11. Saaty TL. The analytic hierarchy pROCess: planning,
priority_ setting, resource allocation. McGraw-Hill, New
York Londoen; 1980.

12. Nikmardan A. Introducing the software Expert Choice. 1*"
ed./Amir Kabir University Press. 2007.

13. Ghodsipour S.H. Issues in Multi-criteria Decision Making,
Analytic Hierarchy PROCess. 4™ ed. Amir Kabir University
Press.2005. p.220.

14. Saaty TL. Decision making with dependence and feedback:
The analytic network pROCess: RWS publications
Pittsburgh; 1996.

15. Shorabi R, HasanAbadi M, Ahmadi A. Evaluation,
Analysis and Ranking of Factors Affecting the Pattern of
Leishmaniasis by Using Multi-Criteria Decision Making
(Case Study: Ten Municipality of Mashhad), The First
National Conference on Urban and Environmental
Services, Mashhad, Mashhad Municipality, 1392. (Persian)

16. Jelokhani Niyaraki M R, Hajiloo F. Site Selection for Wind
Power Plants Using ANP-OWA Model (Case Study of
Zanjan Province, Iran). JGST. 2016; 6 (1):73-86. (Persian)

17. Pontius RG, Schneider LC. Land-cover change model
validation by an ROC method for the Ipswich watershed,
Massachusetts, USA. Agriculture, Ecosystems &
Environment. 2001;85(1):239-48.

18. Hu Z, Lo C. Modeling urban growth in Atlanta using loGIStic
regression. Computers, Environment and Urban Systems.
2007;31(6):667-88.

19. Zhu C, Wang X, editors. Landslide susceptibility mapping:
A comparison of information and weights-of-evidence
methods in Three Gorges Area. Environmental Science
and Information Application Technology, 2009 ESIAT 2009
International Conference on; 2009: IEEE

20. Salahi-Moghaddam A, Mohebali M, Moshfae A, Habibi M.
Ecological study and risk mapping of visceral leishmaniasis
in an endemic area of Iran based on a geographical

YAS

\va5 QL:.MJ‘TJLQ E,L,i..ry‘n,;:/kt;uwl%ﬁg&w}g asllad


WWW.SID.IR
WWW.SID.IR

—=
>
<

...dxfﬁm‘6&&})}]03u&lhdk&uwwmilk/4.‘);‘5)—&)

information systems approach. Geospatial health.
2010;5(1):71-7.

21. Bhunia GS, Kesari S, Chatterjee N, Pal DK, Kumar V, Ranjan
A, et al. Incidence of visceral leishmaniasis in the Vaishali
district of Bihar, India: spatial patterns and role of inland
water bodies. Geospatial health. 2011;5(2):205-22.
Bayatani A, Sadeghi A. Spatial Analysis of Environmental
Factors of Cutaneous Leishmaniasis in Iran Using GIS .

Hakim Health Sys Res . 2012; 15 (2) :158-165. (Persian)

23. Seid A, Gadisa E, Tsegaw T, Abera A, Teshome A,
Mulugeta A, et al. Risk map for cutaneous leishmaniasis
in Ethiopia based on environmental factors as revealed
by geographical information systems and statistics.
Geospatial health. 2014;8(2):377-87.


WWW.SID.IR
WWW.SID.IR

