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The ecological balance in nature is integrated fotlest safety. Wildfire causes
irreparable effects on the ecological functionstloé forest and disrupts the
production of oxygen and carbon sequestration,aiedubiodiversity, expanding
pests and diseases, and eventually breaking tlendmlof nature, which is the
unique role of the forest. The purpose of this gtuds to identify the factors
affecting the occurrence and zoning of fire hazandSardasht forests in the area
of 1784.8 hectares to achieve control and counierastrategies. At first, layers
of elevation, slope, aspect, precipitation, temfeega organic carbon, soil texture,
and vegetation cover were mapped for the study.afdétP was used for
prioritization, evaluation criteria, and weightingf the layers. Finally, the
classifications of the layer were done using GI8d éhazard scores were
classified at four classes included; Safe, low,mskdium risk, and high risk. The
results showed that 12.7% of the study area isgiht tisk, 39.9% has moderate
risk, 31.9% is in the low-risk area and 15.5% isated in the safe area. Also, the
Angstrom index was showed that wildfire occurringshmaximum possibility
between June to September. It was also found hleatdrth-east of the study area
is more at risk of fire due to the denser vegetatimn other areas. The minimum
fire hazard was observed in the north, part instheth, and the narrow strip in the
central regions of the study area.
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! Standardized Precipitation Index (SPI)
2. Analytical Hierarchy Process (AHP)
3 - Expert Choice



M er A5 S a0 g g 53 (65 g 25T Aats Gl bty

I+ Y of-ay YAY-YaY
)Y YO YEA-YAY
VFF YA VEV-yPY Gioshoo) (Fo5,b
Ve SIYYY YYY-YEY
/oY SIPVY Yev-yYY
NI Y RASAVIN .
-[-0Y 155V VO-Y/- (o) S
oA -1\ag Jles
SlYY Al he 5 05 030 d S
cfeYeY «/fay el
ey -1Nag -
11 “IFYY =y S cdl
VY Nia\s 5ol s (08!
I -1\ag Sy
10 PN vos. (42 9) s
Sy </faY >f.
I+ oY -1Nag VFe e VA--
I+ A¥ SN VEe ey pe e (o) glis )|
Yy -/fay YeooVEee

a layse Jleel b o ol o/ 5l 16 0T Jladie B og (ol con 6,850l co o ) Jooz) olygl cumns

ool Ghgy cnl ol eolaiwl glalold by, 51 aS sla palyl (soST b)) uad Gl 0 S A adhie (g

A o Slab iyl e oS 1y il et Ve g il eries sho 48 2l o Sl V- elie Sy

(Sani etal., 201635 5 aseiv (ol I8 L g aulis jg,0 (wlol

Ly Sol Cawsay &9 oxd 3lailinl gladiss § O o g o oado lailiwl Y o JLaey; o Sl (59 e
& . .- & ..— . N0 \ .. > &

o o), axels uizman 5 mlie jgpe 4 azgi b g agd (g i] Sy dlgy 4ddi ¢ Sjem oS by, Jles!

-l s ol i g gonaids Jere 4dlS Hlaz b ol Gl o il O g0 dlol> diwgy aids o

(Vadrevu et al., 20005 5 ags (5 j9m

pou 0 ax Ko JLSle cwl BT e0 5 ol g ol Lyl (Jleil BB oole jpa> 5l o0l u,.fl ol

ol o (Agee, 1996 cuwl sl bl oogg) 5l g polie Juli 045 odi) e sl jisu ,0 4> 5 0ud)

2 F5e Jelge Glee 3315 (59 (p s ()l 4z 0 g (IS 009 oS T e Gilgy o515 Jele aw ol ol

(Y JSo) wisls olaisl ogas 555w s s sl jo Jawgie ppew JT (2,5 jlake

* -Weighted Linear Combination (WLC)



AL W o a)La.inc\'e)}:c&zJaJa.“me]a&a VY

[CATEGORY NAME]
(2 «3,) [ PERCENTAGE]

[CATEGORY NAME]
(A +3,) [ PERCENTAGE]

[CATEGORY NAME]

(¥ «3,) [ PERCENTAGE]
[CATEGORY NAME]

(% +3,) [ PERCENTAGE] [CATEGORY NAME]

() 43, [PERCENTAGE]
[CATEGORY NAME]
(@ 43,)[PERCENTAGE]

[CATEGORY NAME]
(* «3,) [ PERCENTAGE]

Syl 42y0

(v <) [PERCENTAGE]
[CATEGORY NAME]

(7 5,) [PERCENTAGE]

anlliae 590 dilain (g 59m AT DOE ) 10 g Jolge e ¥ S

S g e

Sile gy o515

L o] oy a5 cails (ao,y0 YO 51 eS) Sl ale oST5 wilaie 3,0 g 0 adly S>g8 law s
3las s ) aslllas 550 adlaie S 30 Lo ,a (g, YO U D iligy 0gd oo Julis |y Lol S 5l as o /¥
YO 5l G pide o515) ale ibe lade cpyiion el edaline BB (3.5 Syl 8 (IS coles
21y el e (ol Kamgh (S (V) JS8) ablge (S colus 5l ao )0 \Y) dilaie 5,0 4 by (Wo,o
) adlais o ile oSTie idg jea> culply (Long et al., 2008 wlosls )13 (5 pdy s lawly > oogasme
bg oyls olaisl (55,5laS sloculld 4 yiey ()8 des po @ly (Lol el 03503 (555 15T datane ogilly
» ry\M S Cowl adlais B 6))91...«5 0o oéf.i’o.é 9 @b SlS djﬂ‘ u] J»JQ Yol ool 4>|9A 614.95 Jb}
o3l jekaieds b (gam CuiS Cam Cr) g silwoslel gl aLS Ll Bl g e 5l 5 ESTos solanul
03555 D550 s 5 Wy g 00l J5uS uilige Bo)b 3l g sele Bhate I ye0 gy 4 lags ey 5 U
e ill 1 gigm sl S b albocod (SL sl LB oole ases o g wiley JSL JElas> o olS
Mo b o o G55 b 2y elsil 4 o] s p)l5 Jasd g 5 5 (o2l)) 59 iy Dol rizren
iled (B 28,5 151 sl s BB 2



Ny ...‘,,,f\,"_ﬁ;?‘suat?;urﬁﬁ 55w 55T datne blie (duatgy

N e A By o515 & e
W%E

4014000 4018000 4016000
N N L

4012000
N

° 315 780
—
T y T T T T y
&m 546000 547000 543000 543000 550000 551000 552000 )

il 90 i e g o515 4 JSCa
K 0098 515
9290 (o) ¥ JS8) ls olaisl sg5 4 dilaie lagsigm il g589 50 Comal a5l pgs s, Jule
3 Sl Ay e wishoe Joli | S Colae wo s Frosgas oS adhaie 550 5 355 Jled (Jled o
(¥ Jgoz F JS08) st Kozl osndiyn Loy digee (Sliwg)) 0090

e A

N P RSP M PPN ¢ PO W+
W%E

4013000 4014000 4015000 4016000
L L L L

4012000
N

g -
H
0 375 750 1,500 2250 3,000 .
——— “ ’ VP Ve,
~
T T T T T T T
kesoa 545000 547000 545000 549000 550000 551000 552000

axfllan 0 yg0 adilain IS gy aldi :F &



VEor Ol oY a)uma),u@._.,bh.?uol,lauu V¥

NEIRPEERWIRE U

J5 4 o o0 (HLS®) o Luwo SIS s,
ARVARY INAIAS KSR R \
AR V\FIOY Qoo Ve BO Y
/40 A/AS Qo YO Y. Y
A\RY/ YY¥§/xa Qoo b B YO s
\Y/-Y YY#IPY RSN AN AR o
YY/ve FFa/AY doye Ve BYO 4

Sloss gansaish (s3mtT g8y 5 5l ol S b asgame 53 Lk sladSir lilllas (S o 42 5]
g ddhie 0 Sl g (Jeol jf Glas,lo 0 40 yiinn 008365 0929 Jd 5 LYo Ll (Long et. al., 2004
ISz o515 Gl b Jlie olyie 2 050 cge |y (5ipmisis] 585 Wlsiise e 5 hame Jolse (aian
ST bl ol L Bl Smge o553 31 (67 6515 85 sl o oo (I3 55 T Sl Jlas!
sloise |y 25T Coliw lg B asl o 50 ol Sy Mo 1S ol pen 1) (55w 2T 55 aclue ols2
wxge 9 odd (ol l9a Gl o5 S p (LS8 S5 aAlold 5 (ST Gl b Ll aes alBl e S0

(Song et al., 20D755s o o sy plo & 23T sl

@)l ez e

Slop 4 2l S 6550 5 00l 0,5 ey mhaw Wl et B Lol (o) Ghwss ol sboaY (Sl e
Ol el oo Gl Sl 53 S92 s JLidl LB olge slod dasmme (0l 05 L 35 oo Jilie el SG35
B iz ey b 1 GS5L glgel S0 5w 5l it walss oY (65w il £5,0 Ty e slo)S
Jod sl plual ploe STSacl 5 0,95 5 eizmes WS (o0 S8 Lo il 4 g ol I )3 39290 O
Vasly olge ol (sgime &yl a0 S jghay el &l saisS sl Jelge 5l 5o le Lidg g ol
"o Judl s Jlexal sl JSas 3290 peldl 05 Ll il a4z pe g LAAS 50 Kz )0 09290 (SS9
59y aled 5l adaiie cpl 50 15 cenl i oyl 5l om0 «(giwuisT Sl (Chuvieco et al., 200453
ol Jlade JBlaz 50 5 (o Cugby o ys 9 SYL Oyl 4o

S Colie Ged Lol B JS5) wijls 65V pSlae sles (o8 wgixr jo ity aslllas 9556 adhaie o
ol el 65 g yiw o) cde adiie @8ly (giawuis] s Ll bugie did o (o FIPY)
o scde Ll (¥ Jgaz) 5,1 o8 il azjo T B YA Ly bos 5Tam dilaie doyo Vo 090 55 ansl ailats
=y boes &5 (L3l 68 g9 Al 153U (rizmen 9 (plod jeS anals Sl (V JS2) pom a5 (o9 s

ol 00 alS 1 36 o 51 el

L litter



) ...wfgs&?‘suot?;urﬁ 33 S ST A bl (liaig

4 N
N
§' w. E
@
s
g.
v
g-
v
§-
@
‘.A'.Sl - |)
g1 i
: 5 2627
& s
& 38
81 <%, 2930
v .
) o
L pr. prm: pre P - pom = —

axlllas 3 g0 Allaie &)l 4z yd A 1 JSb

adlae 0yg0 ddbio ST )l o 4z 0 gasvaib Y Jguo

J5 4 Cod w00 (HLS2) ol Lo oo golw | 3,
FINY ARRTAPA Y#-YVY \
VYIYE ARIVARN YY-YA Y
ARTANY DEYINY YA-YA Y
YAIRY AR Ya-y- ¥
#IPY VY /Y Y- 0

ol

31 518 polez a8y 55 3l 093 glatdl o 1) (oo Cugh, 5 lp (St a5 3L 5l Jols il 4 azg b
a5 el S VIY sgu> golew b ddhie 3,0 Jled 5 Jlod 4 bgype Vg5 Jlade o 2eS (Y JS3)
cye 50 &ly (LS VY sgux) adlais 5l a0 VY o L .cwl ools plais] g 4y |y dilais ao )0 VIO
AVYlo o,b lwgio o> j0 50 dalate o 0 AV sgas )0 050 co cualie DY polie oy yiieg didlaie o ye
wlfu.;)b).‘om)l ax)lao O)QAA.DJQML;).M: JLN»Q@)C k_)}.&})‘ ggs)}lad.: J.:J:@ 0y uyg).})| cadlaio
(F JS8) aisS oo 2l yo 1y Y gy Plas aS conl (2lg p Gudaie st sblic ol addllas [0 040 oo



VEor Ol oY a)ud-a),u&_.,bh._auol,lauu V¢

PR GRS 53 9 b pe Jlias 00guote )0 dlllas 3,50 dilaie (AISYAND) (5 )legs Stz aslh &b
il e ads o celie ol bl el Lyls ol el wdly (Q2TAY) 5 s g ye s3g05e 33 05 o]
slaole jiie ;0 S35 092y 5l (Sl g oog wollae (HEYNY) (8L S315Ss (asld jlade 059 005 oo
33 o1 g38y a5 iz ($9misT ol 2 (oo 3B 25k S Jsbo 5 gl e dolas el Lo
ol Ll sy oo 055 Blax 4y 550 500 U olo 5 Jlej odgame 0 Y3 Jlaie 42,5 (Chen et al., 2008
353l 035555 o 2 AT sy o155 Gl L s 5 en g |y Mol iy il e b 5k
4 g 03lo Cuwd I 395 Cugly (ALS e35is) s ga &) D)t (AL &S b sl U ke Sl 5l 09k s
205 oo bows el LB slge
Lalys Jlo 5lolo Jlez po a5 swose i (F Jgaz) g Sl (s lis S8 4y 555085 £985 Jemily (502
b ol ye 959) yrolives B (g5 sloole po oy Sl (aslis o )ls 9525 ailaie 1o (5j5m T 585 sl isllas
wald Crse s Jpab 5 Yl sles LS 4o lga ushy el 5 (Y baugie jsba) el Jlas (32 05
ALl Caglde Slawe Slaalice g Lol 4o Gbblase cusl 5L pb! cpl 5o cplply ool ()gm 2T Ll s as
~ ol e a5 wslslas (lis s iz sl Jesay |y e a3l (g jemiT slaailis sanlie b b axsly
2 oadl s S slooyss Blie o 5 anils Jop oy, @ble 5T 0 il sl le glailmae sl
LS Libe og o2l8 Ojse o a5 (Giannakopoulos et al., 2002a0 o F, bl 5 olis) Jgad
@hoble o Bl g oad (LAl o B8 wats carge Culesys g ol walss 2l Jlsdl clll oS e
5 oads il )l laails Gl Sied oy (Salvati et al, 2012l salys olyen 4
Olsd (ke (V JS2) 03)ls S0 b spzsh B shte (Kot (a3 Ls 50 () 45 ws e (L85 g 2SI
ab il jobay 4z I el iy (51 sz Lt Jlo s Lulyd (o 5o addllas 5590 adlaie )3 o5 aa5 o0
5l 5 Cusby sy LS o le ity oS5 SIS esdse cal s 3l Gobo 4 il oS
sl (K25 Lyl i b azlge 09 sl Sl LG oole



VY

e 15 S SO Sl gt 55 (655 T i Ghlin (skvatgy

z 45°30'0"E  45°31'0"E 45°32'0"E 45°33'0"E  45°34'0"E  45°35'0"E  45°36'0"E
g- NI 1 1 1 1 1 1 .
I~
o
© z
°
: &
o
]
4
2 /
o
© z
°
| Lo
®
o
™«
=z
H
=3
o L
S
i
8 z
aids (sledaly 5
A Uy, :3
z High : 791.9
o
© L
% Low : 707.2
3 00285 1 15 2 25
Kilometers
45°30'0"E 45°31'0"E 45°32'0"E 45°33'0"E 45°34'0"E 45°35'0"E 45°36'0"E

asllla 5590 dlliie 33 ol sl GRSy Al $ S

Gl solo jo culslailiwl Joyb g ‘ag)mi el f Jgus

oo 9 ylastiw! b el P9yl asls ol
EARA £10 a9l
RN o4 a8
-[eYY /4 oosle
ey /4 Jos!
—ele A YA -
AR VIA 93
- 10F0 \Vid Yo
VA VY &l
Nians \E JUCI
/e AA Y/ oty
Y fI7 eolys
el f old JUI




AL W o c)uc\'c)}.sc@zb.la.“mbbbliu A

5
° y =-3.863x +3.6804
4. R?=0.7109
_ 3 €.
& ........
2 ° e, -
------ 4
1
0
0.000 0200 0400 0.600  0.800

lindex

A (2L g gyl (a5l (o (Sotaamnd ¥ JS

oS

o5 w3 on oL I )T @i asii 285 8 e 03, 53 (I S siem ST n S Jelse coenl L
2 Gebie a5 (S Colus jl ooy Can) o)l s BB oS slé wibhie 08 wpx il plais ki
s (A JS8) ail wilg e ailate cnl o (JT 00,8 eanlidl Jelse 5l g sl ile (g o515 5 (Bl it
el 0dizmy (§3gwiis] oo,y ele cpl aE ol 1) Jlade JBlas JT S Ll aslllas 550 ddlaie o)
o8l nlio byl 1l 0529 B,k 51 «(McCaw, 2013 s )ls Sigwuis] olas, Jlas! 4o abl>gs e ‘Sﬂ S
-1 S 500 (g 5l g amo e Gl 1) (gim il 58y shas g ot S T S lake (tol8l cge
wzrge g wlidlos S g (LS 035365 50 () 0B d 2 eeilys 4o (5T 58y Sl Aty Sleladl 5 (55m
S eblix gly 0ad J5uS 5 gaee Gamis] (o il Sabice 55amots] Slasy Lyl pad el
2 Jiy ol Siegh sl 00t i 555005 5 oo 5l 5 el ledds de gl (b slaac,e
3 il b 5459y 10 (s5em ST Jleixt a8 auzl jo sl bl (g5gmw il 9,90 VWAY (g5, a5 (slaslllas
(Carmo et al., 20D1s,ls zls, el,; S o] jo a5 cusl Liblie ¢ 55,5la8 21,

x S 9y oo Al

016000
2
m

013000

012000

25 Lo |)
b AR
’ YL

esoo0 545000 547000 543000 549000 50000 51000 52000

aslllao 3 y90 dilain 33 S ST (9,5 lotite i A JSCi

K




N4 ...thjd&?guofjurﬁ,; 55w 55T datne blie (duatgy

5 e FFF (Jlods oz 4 g, (LS YAY) dalais Lol o yo VY aS ol glaigfay canlllas )90 ddlais
O Jsam) wiloads adly 8,5 cgz 0 GESe VYY) soys VI o iSe FAY il coles b o cux
Sga sgh; s5me » 3k 651 &5 Cenl QL S g cond a5l Sl (an g3 B liee
S35 Sro b (2o piud w3 (al ()b Jlod i Sgx a5 (G310 b plgear ol Jlensl LG
AVl )0 (SiSge dlge Cugb ) (Jlad gy lacad ;0 Grizred 39b o0 Led @ p (Rl mile g 00 ol e
By By aS Yo uizmen o |y STy F S g oog JBlas jo Lo Sl ogdledy Lol 0>
5 @9 Sl o &ly (Al 09l oo (g Slge (b jealad wlo e Lnlyd g oadiogd Fps i
e a8 sl iy (g cnl o Lo b8l e jo g wiS pe 8L i Iy gt e Sleieds ()8
Slge Cugl) pals 3 VU lales £98g 09 o0 Lajelijlan ;o 5 05 Jpad ;0 ohgts (o Cusb) AalS &
3,50 ailaie 20,5 sbide (VYAY () Sen 5 (5 ,0008) WS oo ool 1) (539wt Sl Ghalidl Slirge (5
@5 (2l ao,0 Vo) bt e ol Cqz Sl (08 5 o9z O] b Caz o5 siies (3] aallla
Olyeds (53b) Sy 5o Wlgioe 9 Wl azx g B (gandye> (il Z8b ) 09,00 U Gulpln El (05

29 Dgens §iom T @ oSS Ll

axdlho 590 adbin (LS)) ol g Wb 8 Jgua

Facwwino,s | (L) colu | sl ol e s
YV ¥ YAVIA \id Jles \
YT \YY/P0 ¥ Gy Y
Y#I#N FAY oY Cei Y
¥FI5E AY-IF5 ¥A o P
/¥ YIv \ Car os | B

el Ol i

alllao 3 590 dilaio LSl yio Oloa Adds A JSb



VEor Ol oY a)ud-a),u&_.,bh._auol,lauu \Y s

S bl

3 Omzred ol 00l 08 S 0)f Caix g e U 38 e 5l aS sl w) ddlaie Lol e o Sl
Sadn Jals 1y ol 0o ys Y ] Crlans 45 Gl (o) (oag) £95 51 SB b Jlad o olaiso b 35 5
B0 Jled 5o (aoys D) (g3gumxe Jlown (£2)] 5 (sogd Sl (woyd &) 3,8 Jleb g Jlod o (Sol agy
Houle,) cul jige ol 6)lagSs bl g 345 ¢ 28 Sad p SB cél (F Jgaz) i)l b ey bl
-] Sl b (g p abate) axtes 13595 5 Vb CuhsS 5l 58 Jled 5 Jled 5o Bl 51l (2015
Ol st Sl g 9 Olg ezge (AL idg ( Ayl Y55 e @ azgi by V) S VU (g9
209 0 e ol g gy el (I L sl S8 ol sl 5 S T esle (il3El 4 a5
238> )0 5 il gy e Rl L g 09 d oo (S5t 035355 AP g D93 4T odd 03938l S CulS

el walys (559 il dains | 093 b ot (A5 0uisS Joged Jlge S0

axdlla 3 g0 il y5 S cdl Glinb F Joux

IS 4 i wo)0 (ESe) Coluw | SB g4 | W9,
A \0F/¥D oy \

QvIY \RARYAns ) Y

YN FVVEY | s, sl 5

-0 W | il |  #

) S0 50

A bYe sl (SOl (Y Jeao) casl ds o Vel oo adllas 0550 28] Sl as s Ve s ol Jlase
O Comd drdialy Gl a0 15 abl geoge e el SYL Sigwuis] e wihie o Jlad =
Lol (gandyon 58l <ol yo jlaie p ol Gl L g ols Wl b e lade p (s i )*"L il oy
Sgr waly> Sl gl 4 odw; Gand )93 (551 ke b i ladisls ok o yd 4z se (Sileds 09d o
g o ol o (B Slge | alo S i st a5 LTyl a8 alys W s i sboS
3ol ol a8 wisls lias (VoY) )en 5 50,5 w0l wales (18 50 o 1) (ghem i) @y Cux
2 Gl g8y Joiml mhue (g j0 a5 I 50 w0l gosmo g, YU 4 doyd zh 5l e slbcad
(Carmo et al., 20Dl 8o

axfllo 390 ko 5o (LSl conld Juo S 2595 Y Jeu

Facaminn;s | (L) cobu | cadiao,s | G,
AAvAR YAZIFY =\ \
fO/00 INAZi VO-Y Y
\RIA 4 YAZID Y.-fo Y
QA4 Y00 fo-7- s
<\Y YIY- oA o

1. Pre-heating



A ...w)fud@éug@;ur,{ﬁ 55w 55T datne blie (duatgy

(oo VYoo BVFee) bl cpl jo oo 1) Lo a5l glas )l Jlade o yiiig cadlllae 9,90 ddlate 5,5 Jlod
Gebte (555l dwes Bl ok bl (lear 95800 osalin 55 giem T Jloiml o it
eyl Gl bl Jeexe jobay (A Jouz) 0,5 ooy 1) ool 0o 0 YT s a5 (Ve SK0) aisen
Slelis,| 3 LS by 6515 6 058 e o o1 (Sa3osST Ll (5 Ll 55 4lS (g 5T S
Sy Blas 4y ood Cugby caials Sl ases o 5 oad il BB slge o515 4 e a5 Wil ]38l (5,084
5 2L Gibgy by 6ol o s g g 0ol Ll o Cush) lade ()l az o 5l S L el
ol ogusre Jlw 055 oL 4y iy Sy o Leo ol ealioly Julse [US o sl oals LB g Slgs pesdd
@) el axlge wo Lo (l38I L fog S ped o3 (> 50 5 oolocws I Cagby 08 S dsro slea 1y
oy o sl 5] S b (s3pm] s Gl e o (G5 a3 Sy e any S
obgy 7S el Laeiel g hislen Jelse (50 9 o) S pudy (59938l b o> 4z (ahafle 2l

adlaio )3 b0 ghaw 31 gL, Wlib STy A Jguar

JSQM”. ‘M)») ()Lgh)ww (P)él@))‘ gﬁié}
YEIY . £OY/AN Veoo Y )
Y/ Y VEVSE | AYeeoVE.. Y
ARVA%4 Yoa/-0 VFeeVpen Y
Yoy \Edhte \ESRRAR AR ¥
[ 2 Loyd g jl gLyl el
8w . o E{/ \\
b { Vs
s j 2
8 %
g -
H ' ggl
§‘ (ﬁ) /z/mf/ \)
r —_—
J \ \\
1. g
] \ )
“ o
j -
g.
¢ 0 375 750 1,500 2,250 3,000
e ™ KM

U39 ek 31 £ Slard a1+ S5



AL W o a)uc\'e))acgﬁbh:mbbb&s \YY

‘559‘»»&31 s Gl Wl jo b (2lg STy robw A oo
yQMM)O ()bSJo) <ol M
VO/0 YVv/. JUC

A 0%4/0 o s
Y4/ YAYIY Lsgie s

\YIY Y##N o s

B-
€
2
B
L
§-
5
i sleal,
i 1 [ .
2 - | s
| | a< yha
S g i
8- : . ) -
H

[l ' ' ' ' ' '
esce0 saraos s 9300 oo »iwo 23

Cd GBS 50 (G s guisaigy Al ) JSb

Lao,s YA (o5 jhas bas,s VA Ghs o oogass o Sigwiis] ez il adlate oo s VO/O s G
Oitigy 1051y canlllas 0590 Julge Hles 51 (3 Jaaz) wijls JLE ol as b esguze ;0 2o 0 VYV g lawgie jlas
30 (6 ki ),ul.' G Jlod g Jlods jo gy Julse w0518 (ao 0 OY) Syt ) )__.L, Oty BLS
Sz gy 4 bgrye 90 )3 YT g (e gy o515 4 b o] o0 YO 45wl Jlei>l (555m 5T 58
5 hdsySle g9 LS )0 (fy 2 Jelse moe 09 Sl sl plaitl ot 4 ]y ol s ) we s BY
5 oelply ansl el (g 5eS Caenl gunjpe Jelse Sgamme ;0 a5 00l o dihaie jo geiie s S
Spl)) 5 izeen igh adS Sl o alaglsl nl Wb b IS culin 5 Gl Caz eun] Sbladl
s (5 A g ooy Cllawl ool W8l wlawlie 45 (igh s gt Sy S5 liwnd £y
3 sl il 5l eolaiwl @ lolivg, caf i g (6l Ao s s 5L (56T loj 4y aS adel wleladl 5l
sblgls Su; ol ollisl 28 Gro (K> 05l L s alo e (3blin (pl jo &5 pgasy il o



Yy er A5 S a0 g g 53 (65 g 25T Aats Gl bty

Ay 5l Jeols aelys g o0l Ggume (glaslopw VIS il ails o) ojlal Lz )0 a5 50,0 050 o0 (S L
s Sz cwlio O slhacl 5 ol jo )65 5l ool muiw Sl ogy dalgs ] adad wel s 5l s cs s
porcss Ol sl czge a5 eogel iz (il 5 @ Sl xTslr 4 SLLE ST g5 sle S K
o & Sl oy Hololl sl (i3 5l o8 OlamlydT pul e Ll Jad 3 ohig 0B waly wied; )
o0 ;o S jlhs ay (oo g (as poy0 il i g el ol dalss (T Calpw g (amisT g58y Sy (il
Lol &5ls (6 s E8g Bro 4y 5Lo oS aiiid cwlul Slladl 510 g b K> drwss g sbxl ccnl > Jaas (b

Wileon Son S aily jo 1) (oo Comes g Sz el g 00 il Ay L) 5o

PG gy
@Y Sl 5 el ags ;0 a5 Culboyw liwpd (65,5l slex g cwlidlsr Sllel b e lolis,lS
2305 so (10,08 5 ST (idges (5,5

&bw

AYA- BATEY Jlo b TF 0,50 S b ol &lpo 5 Sz 0 (6ipmisis] jl bl O jlas 1 ol «(VFA®) lede 30
AYO-VYS amivo oo g5 el yo 5 o IStz 5850k Lo islesd (ppag

XY oyleds cwilyo 5 b Sinr Sliios dedo ! o USix a5 85 COTAY) ol o iS5 gurbe egypus b b
aao YV

5 o5 Sleogar ey T 50 (il oty dil Sl waid b 0,80kl 0l (SasS sk 0
Sl e 515 sl ISz linios abza oo b 5 Jlme ez bl Cil slaJSiz o (Quercus brantii Lindl 1yl bl a5
VO-Y amios sl oylads pgd

i VFY (0 5 o ol oL, plol olKetsls Sl 58,15 (6550g,00 ol (V¥R ) el o0lele

OS50 ka8 gy )90 COVAY) Sl cuslagloygr i jsazma 12 lge (59,0 «Siign (Slomems iz gie Gl e wiolan (g anae
il o)led (pian g ol 090 (! (b @l (J55 0,198 163,50 addllan) Jlods ST adlaie ;o (Quercus libani Js s
FEA-FFY aman

Sl reeks Sl 3emts] E5ds s Ak 5 Sle 65X (VYA il das 25 Bolo ll o eyl cloges g5
TYVVEY amio ipgo 0)leds 05 5 Con 0,98 Il poio 9 Sz Slision iy - cole dalibad (liw)

3 AHP 5 GIS jloslinul b JRiz (559m (251 o a2 ad (OTAR) 19 (261 (it (ooblay g (85 (Lslnsd o0y 8 (Goone
DAF-BFY axio ip)loz o lod cumaznd 0,98 Ol pl pgio g iz Dlidon Liagh - (oole aolidad sl oS ) a5
3esliul b JSiz (s59m 51 lom S e adliny (o505 (N FA) Losde 136818 (ingn (sl ey 65l (o5 (g ppate
0)93 153y 4alip ;5 (2ldlar SleMbl i 5 599 5l Gromin 028 aloes (Ll SLMB s 5 590 5l i 3915
SYVY domis AYRe s oo o5lads pgd

o)led (23395 0,95 (e ¢ 2l i DLVl (Lt - pole aolilald (b Laoe DS )3 sl (2B (OVYAR) Goie (ege
NPV dmao ooy g oliae



VEor Ol oY a)u‘\-a),:‘@bh.?uol,bl&u \Y¥

Adab H, Kanniah KD (2011), Effect of Drought on Est Fire Occurrence in North of Iran Using Rematesthg and GIS-
Based Modeling Approach, Paper presented at theltiyaof Geoinformation and Real Estate (FKSG), Ggllium,
University Technology Malaysia.

Agee JK (1996), The influence of forest structurefioe behavior, Paper presented at the Proceedihgise 17th annual
forest vegetation management conference.

Banu TP, Banu C, Banu CA (2014), GIS-based assegsohédire risk in national park Domogled-Cernaleg| Journal of
Horticulture, Forestry and Biotechnology, 18(2): %52

Barnes BV, Zak DR, Denton SR, Spurr, SH (1998jeBbEcology, John Wiley and Sons, USA: 774 p.

Bradshaw LS, Deeming JE, Burgan RE, Cohen JD (]198M% 1978 National Fire-Danger Rating System: nagti
documentation.

Brown JK, Smith JK (2000), Wildland fire in ecosysts: effects of fire on flora, Gen. Tech. Rep. RMEER-42-vol. 2.
Ogden, UT: U.S. Department of Agriculture, Forest&e, Rocky Mountain Research Station. 257 p., 42

Buishand JA (1982), Some methods for testing tildueneity of rainfall records, Journal of Hydrolp§@: 11-27.

Carmo M, Moreira F, Casimiro P, Vaz P (2011), Lars# and topography influences on wildfire occureeirc northern
Portugal, Landscape and Urban Planning, 100(169:1176.

Chen T-Y, Tsao C-Y (2008), The interval-valued fpZOPSIS method and experimental analysis, Fuzty &a Systems,
159(11): 1410-1428.

Chi KH, Han JG (2006), Development of forest fiigkrinformation management system using GIS tedugyl Paper
presented at the Proceedings of the ISPRS Commiséib Symposium Remote Sensing: From Pixels to Psees,
Netherlands.

Chuvieco E, Cocero D, Riano D, Martin P, Martinezgd J, de la Riva J, Pérez F (2004), Combining N&wl surface
temperature for the estimation of live fuel moistwontent in forest fire danger rating, Remote isgnsef Environment,
92(3): 322-331.

Chuvieco E, Congalton RG (1989), Application of otensensing and geographic information systemsrest fire hazard
mapping, Remote Sensing of Environment, 29(2): 189-

Chuvieco E, Salas J (1996), Mapping the spatiakidigion of forest fire danger using GIS, Inteiinatl Journal of
Geographical Information Systems, 10(3): 333-345.

Dong X, Li-min D, Guo-fan S, Lei T, Hui W (2005)pfest fire risk zone mapping from satellite images GIS for Baihe
Forestry Bureau, Jilin, China, Journal of foresergearch, 16(3): 169-174.

Ebrahimy H, Rasuly A, Mokhtari D (2017), Developrheha Web GIS System Based on the MaxEnt ApprdackVildfire
Management: A Case Study of East Azerbaijan. ECCRER(3): 1859-1873.

Erten E, Kurgun V, Musaoglu NE (2002), Forest fitsk zone mapping from satellite imagery and GlSecatudy,
International Journal of Applied Earth Observationd Geoinformation, 4: 1-10.

Giannakopoulos C, Kostopoulou E, Varotsos K, TzasZ, Plitharas A (2012), An integrated assessroéntimate change
impacts for Greece in the near future, Regionalifenmental Change, 11: 829-843.

Gravand S, Nabiollah Y, Sadeghi H (2013), Spata&tesn and mapping fire risk occurrence at natlamadls of Lorestan
province, Iranian Journal of Forest and Poplar Bete 21(2): 231-242.

Heidari Safari Kouchi A, Moradian Fard F, Eskand&ariRostami Shahraji T (2015), Investigation of SoQuantitative and
Qualitative Characteristics of Persian Oak (Querbtentii Lindl.) in Bazoft Forests of Chahar Mahahd Bakhtiari
Province, Journal of Zagros Forests Researchep, 7801.

Houle G (2015), Changes in carbon pools influerimedhanges in soil texture, slope, and aspect addefollowing wildfire
in black spruce forests of interior Alaska, Opecess master's thesis, Michigan technological usiter

Jaiswal RK, Mukherjee S, Raju KD, Saxena R (20@@yest fire risk zone mapping from satellite imggand GIS,
International Journal of Applied Earth Observatiord Geoinformation, 4(1): 1-10.

Long A, Randal C (2004), Wildfire risk assessmemidg for homeowners in the southern United SteBebool of Forest
Resources and Conservation, University of Florida.

Mahdavi A, Fallah Shamsi SR, Nazari R (2012), FRsraad rangelands’ wildfire risk zoning using GIg8l&AHP techniques.
Caspian Journal of Environmental Sciences, 10(A1352.

Mansouri N, Nazari R, Nasiri N, Gragozloo AR (201Cpllection of management program of forest finsis by GIS and
RS technology, Journal of Application of Remote s$eg and Geographical Information System in Prognarg, 2(3): 128-
141.

McCaw WL (2013). Managing forest fuels using présed fire - A perspective from southern Austrakarest Ecology and
Management, 294: 217-224.

Mohammadi F, Shabanian N, Pourhashemi M, FateBDRQ), Risk zone mapping of forest fire using Gh# AHP in a part
of Paveh forests, Iranian Journal of Forest andd? épesearch, 18(4): 569-586

Momeni M (2010), The Role of Humans in Environméi@aanges. Scientific- Research Quarterly of Geplgical Data
(SEPEHR), 19(75): 16-21.

Penttila R, Junninen K, Punttila P, Siitonen J @QEffect of Drought on Forest Fire OccurrenceNiorth of Iran Using
Remote Sensing and GIS-Based Modeling Approachylfyaaf Geoinformation and Real Estate (FKSG). Papesented at
the Colloquium, University Technology Malaysia.



Y0 er A5 S a0 g g 53 (65 g 25T Aats Gl bty

Rasooli SB, Bonyad AE, Pir Bavaghar M (2018), Fbfes vulnerability map using remote sensing da&S and AHP
analysis (Case study: Zarivar Lake surrounding)af@aspian Journal of Environmental Sciences, 18@9-377.
Sagheb-Talebi K, Sajedi T, Yazdian F (2004), Fare$tran. Research Institute of Forests and Rangisl Forest Research
division, 339, 27 p.

Salvati L, De Angelis A, Bajocco S (2012), A satelbased vegetation index as a proxy for and cayelity in a
Mediterranean region, Ecological Indicators, 238-5587.

Sani NA, Kafaky SB, Pukkala T, Mataji A (2016), égrated use of GIS, remote sensing and multi-@itécision analysis
to assess ecological land suitability in multi-ftianal forestry, Journal of forestry research, 37{327-1135.

Schwartz MW, Butt N, Dolanc CR, Holguin A, MoritzAl North MP, ..., van Mantgem PJ (2015), the Increg®levation
of fire in the Sierra Nevada and implications forefst change, Ecosphere, 6(7): 1-10.

Siachalou S, Doxani G, Tsakiri-Strati M (2009) elgitating remote sensing processing and GIS taifkezone mapping: a
case study for the Seih-Sou forest of Thessalol@ii, 2009, International Cartography Conference.

Song H-S, Lee S-H (2017), Effects of wind and tdeasity on forest fire patterns in a mixed-treecsgse forest, Forest
science, and technology, 13(1): 9-16.

Vadrevu KP, Eaturu A, Badarinath K (2010), Firgkrevaluation using multicriteria analysis—a caselys Environmental
monitoring, and assessment, 166: 223-239.

Wald A, Wolfowitz J (1940), On a Test Whether Twangles are from the Same Population, Ann. Mathistal1(2):
147-162.

Walkley A, Black IA (1934), An examination of theeBtjareff method for determining soil organic matend a proposed
maodification of the chromic acid titration meth@bil science, 37(1): 29-38.

Yin H, Fanhua K, Xiu-Zhen L (2004), RS and GIS-lmh$arest fire risk zone mapping in Da Hinggan Mains, Chinese
Geographical Science, 14: 251-257.



[ ™ |
G Journal of Natural Environment Hazards
R Print ISSN: 26764377 Online ISSN: 2676 - 4385
r\ Homepage: https://jneh.usb.ac.ir
References

References (in Persian)

Alizadeh A (2011), Principles of applied hydrologyashhad, Iran: Imam Reza University Press. [IrsiRRet

Asadpoor A (2001), An Analysis of the damage causethe fires in forests and rangelands of Irarr @4eyears from 1347
to 1380, The National Conference on Protectionarefts and Rangelands, Tehran, 126-125. [In Pgrsian

Ghazanfari H, Namiranian M, Sobhani H, Marvi MohmaldR, Pourtahmasi H (2005), An Estimation of Tremmbeter
Growth of Lebanon Oak (Quercus libani) in North&agros Forests (Case Study, Havareh khole), Irahidtatural Res.,
57(4): 649-662. [In Persian]

Gravand S, Nabiollah Y, Sadeghi H (2013), Spat&ttggn and mapping fire risk occurrence at natlanadls of Lorestan
province, Iranian Journal of Forest and Poplar Bete 21(2): 231-242. [In Persian]

Heidari Safari Kouchi A, Moradian Fard F, Eskand&rRostami Shahraji T (2015), Investigation of SoQuantitative and
Qualitative Characteristics of Persian Oak (Querbtentii Lindl.) in Bazoft Forests of Chahar Malahd Bakhtiari
Province, Journal of Zagros Forests Researchep, 7801. [In Persian]

Mansouri N, Nazari R, Nasiri N, Gragozloo AR (201Cpllection of management program of forest firisis by GIS and
RS technology, Journal of Application of Remote $$eg and Geographical Information System in Prognarg, 2 (3): 128-
141. [In Persian]

Mohammadi F, Shabanian N, Pourhashemi M, FateBDEQ), Risk zone mapping of forest fire using Gih8 AHP in a part
of Paveh forests, Iranian Journal of Forest anddPdpesearch, 18(4): 569-586. [In Persian]

Momeni M (2010), The Role of Humans in Environmér@hanges, Scientific-Research Quarterly of Gedgjicg Data
(SEPEHR), 19: 16-21. [In Persian]

Nikmardan Ali (2007), Introducing Expert Choiceldftevare, Amir Kabir University Jihad Publication£72 pages. [In
Persian]

Sagheb-Talebi K, Sajedi T, Yazdian F (2004), Fareftran. Research Institute of Forests and Ramngisl Forest Research
division, 339, 27 p. [In Persian]

References (in English)

Adab H, Kanniah KD (2011), Effect of Drought on Esr Fire Occurrence in North of Iran Using Rematesthg and GIS-
Based Modeling Approach, Paper presented at theltiyaof Geoinformation and Real Estate (FKSG), Ggllium,
University Technology Malaysia.

Agee JK (1996), The influence of forest structunefioe behavior, Paper presented at the Proceedihgise 17th annual
forest vegetation management conference.

Banu TP, Banu C, Banu CA (2014), GIS-based assegsshéire risk in national park Domogled-Cernales| Journal of
Horticulture, Forestry and Biotechnology, 18(2):%52

Barnes BV, Zak DR, Denton SR, Spurr, SH (1998)eEbEcology, John Wiley and Sons, USA: 774 p.

Bradshaw LS, Deeming JE, Burgan RE, Cohen JD (198M% 1978 National Fire-Danger Rating System: riexii
documentation.

Brown JK, Smith JK (2000), Wildland fire in ecosysts: effects of fire on flora, Gen. Tech. Rep. RMBBER-42-vol. 2.
Ogden, UT: U.S. Department of Agriculture, Forest&e, Rocky Mountain Research Station. 257 p., 42

Buishand JA (1982), Some methods for testing ttedyeneity of rainfall records, Journal of Hydrolp§®: 11-27.

Carmo M, Moreira F, Casimiro P, Vaz P (2011), Lars¢¢ and topography influences on wildfire occureeirc northern
Portugal, Landscape and Urban Planning, 100(169:1176.

Chen T-Y, Tsao C-Y (2008), The interval-valued wZOPSIS method and experimental analysis, Fuzty &e Systems,
159(11): 1410-1428.

Chi KH, Han JG (2006), Development of forest fiigkrinformation management system using GIS teauyol Paper
presented at the Proceedings of the ISPRS Commisgib Symposium Remote Sensing: From Pixels to Bsees,
Netherlands.

Chuvieco E, Cocero D, Riano D, Martin P, Martinezgd J, de la Riva J, Pérez F (2004), Combining N&x\ surface
temperature for the estimation of live fuel moistwontent in forest fire danger rating, Remote isgnsf Environment,
92(3): 322-331.

Chuvieco E, Congalton RG (1989), Application of eensensing and geographic information systemsrest fire hazard
mapping, Remote Sensing of Environment, 29(2): 189-

Chuvieco E, Salas J (1996), Mapping the spatiatribigion of forest fire danger using GIS, Intefioatl Journal of
Geographical Information Systems, 10(3): 333-345.

Dong X, Li-min D, Guo-fan S, Lei T, Hui W (2005)pFest fire risk zone mapping from satellite imagesl GIS for Baihe
Forestry Bureau, Jilin, China, Journal of forestrgearch, 16(3): 169-174.

Ebrahimy H, Rasuly A, Mokhtari D (2017), Developrheha Web GIS System Based on the MaxEnt AppréackVildfire
Management: A Case Study of East Azerbaijan. ECCRERS(3): 1859-1873.

Erten E, Kurgun V, Musaoglu NE (2002), Forest fiigk zone mapping from satellite imagery and GlSecatudy,
International Journal of Applied Earth Observationd Geoinformation, 4: 1-10.



Journal of Natural Environmental Hazards, Vol. E3ue 30, Winter 2022 2

Giannakopoulos C, Kostopoulou E, Varotsos K, TzasZ, Plitharas A (2012), An integrated assessroéntimate change
impacts for Greece in the near future, Regionalifenmental Change, 11: 829-843.

Gravand S, Nabiollah Y, Sadeghi H (2013), Spata&tgsn and mapping fire risk occurrence at natlamadls of Lorestan
province, Iranian Journal of Forest and Poplar Bete 21(2): 231-242.

Heidari Safari Kouchi A, Moradian Fard F, EskandariRostami Shahraji T (2015), Investigation of SoQuantitative and
Qualitative Characteristics of Persian Oak (Querbrentii Lindl.) in Bazoft Forests of Chahar Mahahd Bakhtiari
Province, Journal of Zagros Forests Researchep, 7801.

Houle G (2015), Changes in carbon pools influerimedhanges in soil texture, slope, and aspect addefollowing wildfire
in black spruce forests of interior Alaska, Opecess master's thesis, Michigan technological usiter

Jaiswal RK, Mukherjee S, Raju KD, Saxena R (20@@yest fire risk zone mapping from satellite imggand GIS,
International Journal of Applied Earth Observatiord Geoinformation, 4(1): 1-10.

Long A, Randal C (2004), Wildfire risk assessmemidg for homeowners in the southern United Stadebool of Forest
Resources and Conservation, University of Florida.

Mahdavi A, Fallah Shamsi SR, Nazari R (2012), Rsraad rangelands’ wildfire risk zoning using GI8l&AHP techniques.
Caspian Journal of Environmental Sciences, 10(A1352.

Mansouri N, Nazari R, Nasiri N, Gragozloo AR (201€pllection of management program of forest finsis by GIS and
RS technology, Journal of Application of Remote sseg and Geographical Information System in Prognarg, 2(3): 128-
141.

McCaw WL (2013). Managing forest fuels using présed fire - A perspective from southern Austrakarest Ecology and
Management, 294: 217-224.

Mohammadi F, Shabanian N, Pourhashemi M, FateBDRQ), Risk zone mapping of forest fire using Gh# AHP in a part
of Paveh forests, Iranian Journal of Forest andd? épesearch, 18(4): 569-586

Momeni M (2010), The Role of Humans in Environméi@aanges. Scientific- Research Quarterly of Geplgial Data
(SEPEHR), 19(75): 16-21.

Penttila R, Junninen K, Punttila P, Siitonen J @QEffect of Drought on Forest Fire OccurrenceNiorth of Iran Using
Remote Sensing and GIS-Based Modeling Approachylfyaaf Geoinformation and Real Estate (FKSG). Papesented at
the Colloquium, University Technology Malaysia.

Rasooli SB, Bonyad AE, Pir Bavaghar M (2018), Fbfas vulnerability map using remote sensing da&$ and AHP
analysis (Case study: Zarivar Lake surrounding)ak@aspian Journal of Environmental Sciences, 1889-377.
Sagheb-Talebi K, Sajedi T, Yazdian F (2004), Fare$tiran. Research Institute of Forests and Ramngel. Forest Research
division, 339, 27 p.

Salvati L, De Angelis A, Bajocco S (2012), A satelbased vegetation index as a proxy for and cayelity in a
Mediterranean region, Ecological Indicators, 238-5587.

Sani NA, Kafaky SB, Pukkala T, Mataji A (2016), dgtated use of GIS, remote sensing and multi-@itégcision analysis
to assess ecological land suitability in multi-ftional forestry, Journal of forestry research, 37{827-1135.

Schwartz MW, Butt N, Dolanc CR, Holguin A, MoritzA North MP, ..., van Mantgem PJ (2015), the Increg®levation
of fire in the Sierra Nevada and implications forefst change, Ecosphere, 6(7): 1-10.

Siachalou S, Doxani G, Tsakiri-Strati M (2009) elgitating remote sensing processing and GIS taifkezone mapping: a
case study for the Seih-Sou forest of Thessalol@kt, 2009, International Cartography Conference.

Song H-S, Lee S-H (2017), Effects of wind and tdeasity on forest fire patterns in a mixed-treecggse forest, Forest
science, and technology, 13(1): 9-16.

Vadrevu KP, Eaturu A, Badarinath K (2010), Firgkrevaluation using multicriteria analysis—a caselys Environmental
monitoring, and assessment, 166: 223-239.

Wald A, Wolfowitz J (1940), On a Test Whether Twansles are from the Same Population, Ann. Mathisstal1(2):
147-162.

Walkley A, Black IA (1934), An examination of theeBtjareff method for determining soil organic matend a proposed
modification of the chromic acid titration meth@hil science, 37(1): 29-38.

Yin H, Fanhua K, Xiu-Zhen L (2004), RS and GIS-tzh$erest fire risk zone mapping in Da Hinggan Mains, Chinese
Geographical Science, 14: 251-257.





