d?&b#idj}&ou/ﬁu“/u%

/"{.FMJ) 1PV i j o ylg2 6 jlas qoudiuids Jluw

[ Downloaded from jgit.kntu.ac.ir on 2025-10-23 ]

[ DOI: 10.29252/jgit.6.4.31 ]

Vol.6, No.4, Winter 2019

L e e
pr Y\-o-

S 3lom (6 | A g )0 (le 9 0T g (81T a8 Jolge L 9wl o
39y )

T3l L phosmo T g8 sen S KT 013 yn

sb opallpaierlys xSy Siloss) 5 (550555 smiigs 2SS (SIa UM (slopis 0| (ulid S gpzids )
s ol iz lss txio oSl «SKailagh) 5 (610555 (sniie 005ils Ko A (glbptunses 03,5 okl Y
g sl 5 oleys o Sylig Sy Slais ot Sy § S S50 ety Y

VALY allie opdy gl VYRO AL D lie cl s gl

oduS

45 3955 slema LS pl s )3 plgam g Gladl Gls S i (Sghe (§)low (n Sl A0S g () 5 (S et ilen
Sg-bee Jiiie (Ll d plsm 5l e 28 b e IS0 @y 5 995 o0 Sl gt pU 4 2176 bow 6,551 abs T
il sosm Bblie ol Ll o g cl S mls Ghln e S bl 5o Lel sl oo Bt ez Bblie plod 5o (5 ke )
(P b o gl )] Jd 5l (S5 es8 5 (e sl enie e bLS I (lad () (3inS ) (ol Sas
S gl AL 4 gd 5 5 st (S )lom £ b plaisy lajs, olaai 5 (S0l pliee oo Cush) bawgie dsa (sles Lawgie
5 5l Aoy gy (Fhrad Jolod (Bl 0 ailice Gl e laTpliul slaicn gl 50 59,0057 5)len
Sobom (ad 59 e LSl ogi 5 59 gt )l 92 L (S5 0m 55 5 (hanmee slojiie G (Sarod S0l 5 95
45 Sgad (A (g (Shed o I Jrole @l (285518 oolial 5590 (B 5505 9 (e slo e 9 59 gt
il e adilaie 3 5o ermsid (S)lom E508 2 L) (n ke S Glie 5 18 sled HeSils dsa Cusb) (2 Sle sla s
9 0%y S A Jl Jad gl g bl Juad 50 (ke 35l50 0 St 45 ol lad (55l (slagu 2 3l ol gl (raizmen
S)lowm £989 3)lg 0 3925 5| SLo oaal cwsass (o Lol it (ol ogdle ol 00ls &5 s Jhad ;0 (5 lows Slas, o 5S
wsbye 5 Jatae (sl 5 ST b plindS il o) bl g olisle il (B 3blie (S bl (635 50 (>3 55 59 mpmsid
5 SIS ms 5 e slasite o bLS)| (g3l jolate @ Loty Sl odle () Sale 5o aBlioe il waad (AL L
e eyl e jleslaiwl Ly Joos ol 0, Shos 5 085 1,8 oolii il 3550 55 epwstd 65l (S 6581 (Lab w58
aS asls gl loiiy oy Gedile by (29,5 sleadds Sl 5l Jol> s (28,5 )18 ) 0550 a0 ,Sloe dascio

el ails 59 pmgid (6 low d)’AJMT asds a0 ol o ,Slee 3, ol

39y (6 lon cqptins 8 ,Sos dadein Jovine (bl o pudle o GlSe DleMbl wilobus ¢ygu oy Judos 1 gdS” so5lg

wsmsb il eal axlys aio olKiils ~Slegss g (550555 0aSils — orye Slols s @bolis — pany Ll -l 43 1 00l e sty ¥
CAVYYEYYATY :al

Email: farnaghi@kntu.ac.ir


http://dx.doi.org/10.29252/jgit.6.4.31
https://jgit.kntu.ac.ir/article-1-643-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-10-23 ]

[ DOI: 10.29252/jgit.6.4.31 ]

5 oleSeabe (LILS (ol55lsS” ole 5o ke
o bageanl Jele Glyie 4y g a8l ki B0 0508
whpad g bl cBlagy g L 008 aols>
o ,555 15 59 mrweid (5 low L0] ol onss Lus
Ja—ad jo ol uKale g Laclal deols s LS IS
el g st §)lan [Pl a0 o &) Jlo 0 5
Sl 5 (Sl i3 L g ol lab
33 ol Lol 99 g 00933 (reged &)l a0
ol a8 xSy aidly sl Wl oo Jlo Job plos
9 Sls uTJ eu|9_».> &_Jy9_»45 9 )‘)Q‘ l_: wl_oa B
3923 & ke (ol E985 Jlaiml 0,50 5118 ongll Laa
5ol byl s as Ly 5l dble ,o logass o)l
d=do o ool s slaglinl jo 3t sl Lo
Sl lows 5l (95 JHB 3l oL S
5 ot Jole SO laea K Jule a5 Sl )
oizmed g [V Al W e e o low (6 pSann
6o slaculls (GIST) Sl wledbl slaasloles
Dl as)ls S lmoaay g5ladas 5,50 4o
g asdlas a0 adly o oloaibls o 1Y
e sl LagT s se Jelse 5 s lom (o) 2
I 6)51&“’.' SleMb| )l solazwl b 9 g é9|5
DNV as5ls o Loy T 8,50 50 SUSe Judow 5 4550
e u;:l_ia e taj)_] 0 O)LMJ‘ O)‘jﬁd.’bj—\l.i
Ll el 5 (3l 5 s (6 olom e
(olonr oml (AT gloasliy o LT o Sy

2 Geographical Information System

Py

S0 Oilelbl (5,9L8 wigo — Siing fu sole o9 i

1129V Lo j @ p,lg=> 6 lod @ bt Jlw

doddo —

0aalid Eond 5 (ool Jdoas 9 et (6 lone
50 il e a8l dewgi g drwgd b (o slojelS
leyeis clélaS o)l cod g0l )Ly 3ble
Bblie a4 Cars @i )ld 0939 Luil )0 arwg Jl> yo
Sblise jo Lal ol o 3l ol sblis plas ;o
Bolso il el 3 5 el Sl ol oo
3,92 3 0L Jleiml s Lol 045 o0 00ld s laroes
Lo sy 551 )0 48 Sy ppmgid 4 009l s |
ol 180 5 celiol Sl ¢ e (g5 y5laS
Sdste s sboul cely Ko a5 Wl olge g aally;

00 5l |y Wy b e (Sog Il 5 cgae
S5y s odke Jatae gls o 5 T (il sloypis
Gk 5 Sl Seen e yo JLEST L e
i o] e sblie ol 4 o)l 3blie 54 Sl il
5 S 6 lew ol I¥logd 009381 ol lag Slass
Ol S e (Ggde ilem (n s 9 (Sl
45 dgye Jlo—ie Lo ol o (e 5 (L]
Losid 0 4 (=l 5 alimga
3 s 8 L pdinne JS5 4 5 998 o0 Sl
o=l el ate - 098 e Jie Gl 4 s>
4S5 wtl o (g SUlge> 5 (Basexr 5l
S oo g8 995 Y98 o ) gt (6 S
2558 9 S pgzmen (ol Olls> 5l (S5
O3 Olge a9 a5 ge §)len (nl Chgae las]
Lf] oS o Joe Lapls 5 ol (gl csigie
39 Solem Jo25 s 3l Sl Lo o

! Endemic


http://dx.doi.org/10.29252/jgit.6.4.31
https://jgit.kntu.ac.ir/article-1-643-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-10-23 ]

[ DOI: 10.29252/jgit.6.4.31 ]

o2l 9 UT 9 818995 Jolge inds g yuils sy g

&3y Ld 3020 (58549 (5380 (1S SasT 31> g0

slemlys g loaisliol 5l ;500 gk 5 50
sleiogh sloo,gliws alex 5l alies sl s, Lo
Sadiges 5l 5 Glex pulyw 55 Solow b b e Sl
e Glgie 4 S Oledlbl ilolw 05 ol Loz
Cllage Co e sbalele lawgs Sledlbl 5,4L5
5 Slaalaie ( Lo Slgz Wit Fokaw jo (oo g
Gl 423 )5 (18 oolaswl 0,90 08 S jsb 4y oxe
aslolww 5l oolil Ly ALl oy oo o [V Y]
waxie 5 el - LS slafdos 5 SlKe @ledl
Sy9—=0 4O ULP )_w‘).w )‘ ‘_g‘oél;l_mf P Y | 1599
Ol Ol 9 Ol Gl St STy slags Lo
GL"»T"LA ‘_ng).».obla Oy ‘L:L;)‘ DS ) PLI P
Voo b Jlo jo Bgnlow g jobn b catgas (lgieany
5 o glwools S 5 sl eolai ol Ly (gl
= e Jelge 30 Sl sla Judos G5 S
Olimls )3 i 5555 55 1) s yemsied (55l
aslllas 5l ol zols aisls J1)3 v 5,50 1295
Gblie 09y )lom €5 (ryiien 45 sl (Las
oo ploul asdllae [V E] wims oo &, alj (s 5laen
)‘ oolai__ul l_> ul)l_ioﬁ: 9 l_aﬁla Ja_..uy J_'))J o
3,9, (RSY) 90 5l iomiw 5 S Sledlbl asloles
ua?-Lm aS Sl 00l OL“") @L.u.}‘ )9..ul..ow-a-.] 6)[&-9
rrotn 3 (o (NDVIY) ot Jloyi (ol iy
sgeleiad 6)lom E92 0 Fgo (anzme Jslge
B U"‘bL_’ )_JL}».:._’ as u)wusd.: S| 0992 @Lmo‘
o= 2lS ibs lils sble ;o 553 asllas
O ol (SKiy eioren 1ol wileas sunliw
Teed LAY i 3Ly s et slo,556 o
o= blo )l ais ol ozl el adhie jo

! Remote Sensing
2 Normalized Difference Vegetation Index
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! Geographically Weighted Regression
2 Ordinary Least Square
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! Support Vector Machine (SVM)
2 pearson’s correlation coefficient
% District
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! Standardized Incidence Rate (SIR)
2 Shuttle Radar Topography Mission (SRTM)
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! Cross- validation
2 Receiver Operating Characteristic (ROC)
% Area Under the Curve (AUC)
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Abstract

Leptospirosis is one of the most widespread zoonotic disease caused by Leptospira bacteria. It is found
wherever human is in direct or indirect contact with Leptospira bacteria thorough infected animals as well as
contaminated soil or water. The disease is mostly found in tropical, subtropical, hot, and humid areas. The
main objectives of this study are to investigate the seasonality relations between the topographical and climate
factors, including altitude, slope, vegetation, average temperature, average humidity, precipitation and number
of freezing days and incidence of Leptospirosis as well as modelling of Leptospirosis using support vector
machine at the district level in Northern provinces of Iran. Pearson’s correlation analysis was conducted to
examine the type and strength of relationships between the topographical and climate variables and
Leptospirosis incidence. Results of Pearson’s correlation analysis indicate that average humidity, average
temperature and rainfall were the most influential environmental factors which as effect on prevalence of
Leptospirosis in the study area. Statistical analysis showed that most cases of the Leptospirosis prevalence
have been recorded in the late spring and summer. On the other hand, the lowest incidences have occurred in
winter. Also, high distribution of leptospirosis mainly located in the central areas of Guilan province, the
eastern parts of Mazandaran province and western regions of Golestan province with a mild and humid climate
and abundant rainfall. Eventually, performance of support vector machine (SVM) model evaluated by area
under the ROC curve. The output maps showed that SVM model has excellent performance in the vulnerability

mapping of Leptospirosis.
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