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Article Info ABSTRACT
Article type: Today, one of the most significant challenges in the field of natural resources
Research Article pertains to fire incidents that pose a substantial threat to national lands across
the globe. The objective of this research is to conduct an analysis of the trend
. . of fire events in natural areas and uncover the relationship between these
Avrticle history: - . .

] occurrences and the vegetation in Lorestan province. For this purpose, the
Received data from the MODIS sensor's fire product (MOD14A1) and vegetation
2022/10/02 product (MOD13A3) were utilized for the statistical period ranging from
Received in revised 2000 to 2020. The spatial distribution of fires in Lorestan province was
2022/12/07 examined on both a monthly and annual basis. To reveal the connection
Accepted between fire incidents and vegetation, cross-information matrix analysis and
2022/12/18 spatial correlation matrix were employed. The findings demonstrated that

. over 70% of the total frequency of fire incidents in natural resource areas
Published (fires with code 2) were associated with the months of June and July.
2023/02/22 Moreover, the 21-year trend of fire incident frequency indicated a general
Published online increase in incidents within the field of natural resources, with an annual
2024/01/21 slope of 3 incidents. Correlation analysis between monthly vegetation cover

and the annual frequency of fire occurrences showed a significant correlation
between fire events and changes in vegetation cover during a four-month
period, specifically from May to August, which constitutes the growing
season. The cross-matrix analysis between the spatial distribution of fire
Keywords: . .
Fires in natural areas, occurrence centers and the NDVI index revealed that the highest frequency
MODIS meter, of fire occurrences was observed between May and August, corresponding
Normalized vegetation, to a range of greenness between 0.15 and 0.22. This range of vegetation
Lorestan province. . .
generally corresponds to rainfed lands, areas with poor pastures, and low-
density forest patches.
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Extended Abstract

Introduction

Fires are widely acknowledged as a significant climatic and emerging environmental hazard
that annually cause severe devastation to expansive forests, pastures, and agricultural lands
across the globe. The occurrence of fire-related incidents in various regions, including
African countries, the Middle East, Australia, India, China, and more recently, in European
countries and the United States, has escalated to an environmental catastrophe of
unprecedented proportions. This poses a substantial threat to global food security. Iran, in
particular, has been grappling with this issue for a considerable period, with a significant
increase in fire incidents observed in the Zagros forests and pastures over the past decade.

Material and Methods

The active fire product data of Sanjande Madis, which is sourced from the Sanjande Madis
database, is available for the statistical period spanning from 2000 to 2020. The fire event
data is categorized into two groups: the first comprises fire codes recorded in areas devoid
of vegetation, while the second encompasses fire codes recorded in areas with vegetation.
For the purposes of this research, fire data code 02, which specifically relates to fires
occurring in natural resource fields, was utilized. Besides these two datasets, the monthly
vegetation product from the MOD13A3 sensor, titled MOD13A3, was also acquired. This
dataset possesses a spatial resolution of 1 km and was employed to examine the spatial
correlation between the yearly frequency of fire events and the vegetation density index of
each land cover class.

Results and Discussion

The temporal and spatial analysis of fire occurrences has revealed that during the statistical
period of 2000-2020, the months of June and July accounted for 75% of the total recorded
fire incidents in the province. Following closely behind these two months, May and August
exhibited the highest frequency of fire occurrences. Consequently, it can be observed that
91% of the total fire events recorded in Lorestan province were concentrated between the
months of May and August. In contrast, only 9% of the total recorded events took place in
Lorestan province during the remaining months. The long-term trend analysis indicates an
increasing trend in the annual frequency of fire incidents in Lorestan province. Additionally,
a periodic fluctuation pattern in the annual frequency of fire incidents within the province
was observed. Over the 21-year time series, there were two periods of increase and two
periods of decrease in the frequency of fire incidents. Between 2002 and 2004, 2010 and
2014, and from 2018 onwards (until 2021), there were periods of increase in fire incidents.
On the other hand, between 2005 and 2009, as well as 2015 and 2017, there was a decrease
in fire incidents within the province. The cross-matrix analysis between the spatial
distribution of fire occurrence centers and the NDVI index revealed that in May, the highest
frequency of fire occurrences corresponded to a vegetation threshold of 0.15 to 0.22. In June,
the highest frequency of fire incidents in natural areas was concentrated within a vegetation


http://dx.doi.org/10.61186/jgs.24.75.23
https://jgs.khu.ac.ir/article-1-4196-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-08-06 ]

[ DOI: 10.61186/jgs.24.75.23 ]

Kharazmi University

GeographicallSciences)

Print ISSN: 2228-7736 Online ISSN: 2588-5138
https://jgs.khu.ac.iv/

[@] Journallof/AppliediResearches!in

cover range of 0.17 to 0.24, which corresponded to the highest frequency. In July, the second
month in terms of fire incident frequency (after June), the highest frequency of fire incidents
in this month corresponded to a greenness range of 0.15 to 0.22. In August, when the
frequency of fire occurrences significantly decreased, the NDVI range with the highest
frequency of fire incidents was 0.15 to 0.20.

Conclusion

The study findings indicate that, on an annual basis in Lorestan province, over 75% of fire
incidents tend to occur during the months of June and July. Furthermore, the time series
analysis reveals a consistent upward trend in the annual frequency of fire events, with a linear
slope of 3 events per year. Additionally, the correlation analysis demonstrates a significant
relationship between the monthly vegetation cover and the annual frequency of fire incidents
in the province. Specifically, this correlation is observed during the four-month period of the
growing season, spanning from May to August. The cross-matrix analysis, which examines
the spatial distribution of fire occurrence centers and the NDVI index derived from MODIS
sensor data, reveals that the highest occurrence of fire incidents in Lorestan province
generally takes place from May to August, coinciding with the greening period. During this
time, the NDVI index ranges from 0.15 to 0.22.

Keywords: Natural Field Fires, MODIS Sensor, Normalized Vegetation Cover, Lorestan
Province


http://dx.doi.org/10.61186/jgs.24.75.23
https://jgs.khu.ac.ir/article-1-4196-fa.html

SR URoRle EoR B i

F3
: & YYYA-YYY S L
YOAA-O\YA :Mb (.f,,. A

hﬁps:/,’_’jgs.khu.ac.ir!

U o n&,

Giebgy HLSle b bLS 1 33 (b @ilie (539w M (S5l (Sloj 6w Wigy Julos
(olow I yLwl 28 yg0) (w090 suszww WY uaxs jl solawl b LS
Tole L pude T K0S yaal M L e ST

aliniaakram3@gmail.com :aebb !, .yl 1 LT chzs « oMl 3131 ol Kisls oL cams uolg (Lidl yio> 09,5 .
aagandomkar@gmail.com :aebl |y .l ! bl iz « oMl 83T oKl STz aaly (Lidl yio> 09,5 ¢ Jgiamn ook g5 .Y
Abbasi.ara@gmail.com :asbb, .yl s obTazms « oMl 3131 olKitils cobT i uxlg (Ll yze> 09,8 ¥

[ Downloaded from jgs.khu.ac.ir on 2024-08-06 ]

NP Alio leMb
Wik (659 T Golas y  rub @le slado yo S o ivten 3 (59 039 ! Ao g4
Gz (1l Bud ailodld )18 s ued 990 Gl e 53 1) (o (L)1 5 (g iy 45 gy Alie
Lolas ) cnl bl )l g5k I8T 5 b sloac e (5igmiiT gbolas ) wig) Julxi

sizminw T Jguazo osls 31 Luwly cpl 3o ol lbiw ) olowl BLS iudgs b Sl )b
b ook suszews (MOD13A3) oL ibig Jguaze 35 9 (MOD14AL) usobo MG

16555k &,
IAERVRRVAYS

Ob’.w‘ 39 ‘5)9.»‘%,“7 AYlw g dilrlo @Las X598 o ool YoVe—Yooo t_gﬂ.oT 0,99
Sy o bdd (S s yilo g ablitio Sledbl g yilo Judard 5o (o o (gl

Ol gl b oolkinl (BLS fudgy 9 SigmiiT S0y o Bl (g5l )T \L:f: f/;)t
b 2l glrao e sigw | sslasy Slglyd S oy Ve 5l s a5 ol e
Slald dle TV Wiy, .cawl (Y52 (w9 99 olo & b po oY 0S5 (sla5jguu i) VY fe Y
b I yabas crab il sloas o glooslaz ) il ol (L (55m T slaolas, T Ll g
P gy (e (Swod Jodoni ol Al Sl 381 Wigy olasy ¥ A le e VYN
Ol g b (g 5gm T (gaolasy 815 yLid (6 jgm i T golas ;) A¥lu Slsglyé g ailabe
0318 (4L (5410 Sxo (Somnod CawgST U o 3l (Sx by 0590 olo F AL iy
Pl g G5l Blas ) Gl eils (lad @568 (o @bl i lo Juloxi ol :ufjlsafl.f
Bk (awgST B o0 0590 40 (G jgmid| glaslas Jlglyd (p sty 31s oyLis NDVI sasess 6&@,‘:2
o)l 2 Galaio Logas (ALS (idyy 0L (ol ol 0392 +.YY 410 (S o 03 2 .MODIS om
ol 0592 o515 o8 (M a5l g i &lp0 @S | ou Jloy (BLS i

ol bl

)5 Olado 4y (s Ll 18 190) usle odizmiow S gases | oolainl b oolS ibg LSLu b bLs )|

http://dx.doi.org/10.61186/j0s.24.75.23  fA--FaY «(YF) VO ¢ Ls/i> josle

By © O oilem olails 1 il

[ DOI: 10.61186/jgs.24.75.23 ]


http://dx.doi.org/10.61186/jgs.24.75.23
https://jgs.khu.ac.ir/article-1-4196-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-08-06 ]

[ DOI: 10.61186/jgs.24.75.23 ]

1FF Glinoj VO o loss o lgs 9 Canew Sl (2 LS/t pole 50,0, U Olidini 4 i YA¥

doudio
Ry i AVl g o i3l 5pLogs anmme 5 caaldl Dbl o Fats 5l (S Dl 09 50l o5 Lo jgms 15T
o528 0 (§59mtsT slaslas, aimsa 3 Oype il o | e (0lsS ool 5 @l (JKem (2L |
o0l e oyte (ol S b el 5 2l sleysiS 3 1 s e 5 i il cails s ¢ Sl 3
ol e 9 Sz $2l] 50 ehus 5 Glnl ) s (plcnl ANl s o 1) ez @l Col (oS el
OF o o)Kan 5 L de)enl ool Lt 05 51 (6 yeKatir sil3dl Wgy ol ABS 45 45 Cans] ALELS 3525 050
Cgmime 3 gl 53 055 olnl s Oz Kz )3 et e Jelse 51 55 0elll i 5 Sz (ale)S
OB S slask g (Jlosis il (s Susb) 5 (Sl Gl des (oSl (Rl Bk Sl Jele (nl g b o0
sl 1o oloF slazge Dl g olas; aol ails Az 5 (b bl ;0 bagiam il ooz (Jlgl 50 (cage
ol Glgie |y 635t laslas; Jlsld Gl Jelse 1 (S a8 ol adl i ol ) plegise 5o 3
C Sz 5 5amotiT g JloSis sl (V10 Sosz 5 5 uiSul) <85 0 0 05 glsal a5 gl 3
L Wil oyme glaggismotsl glashis 5 5 (bl 5l (slos s slagion o allo g Do 315 5 drs,
&l g Jliz (ormb Lo (VWA en 5 (535090) 02 6L 3l ans 10 ole)S Too ladsly (it 5l OlF e
5 ol 6305l 5 65 Slacdld ( JloSis ojg el Wl 13 ey g (b Slaca] om0 adien
Olee 50 (Ve F ()5 5 0p) igyio0 Jlod 4 rl (SlaptuassST 00t o 55 alse (052518 52 (55m ]
o8 Oyl VLo oS 0abaiB s xe slapansSl o 55 (ol Jslse 51 (S plsieds 55wt T o mre Jalse
)l Js 4 58 ) amecenn s wad sla Sogll (solatdl sl s pogdle 5 s3luoe o)l laacye cnl &0 )
el dozil el 5 eloiz] (solamdl Ll aSly s jlamme oF s 5l baibhs ab glado o )0 (555 iS]
2 VNV e g (8,5 Ve oV ol en 5 ekd) wied Gl B I ()l 10 39250 ol 5 b SIS
2 Sl b gl Jlo b 5550851 050 (il Al 1585 @150 5 S Glajlo B3kl ons pinie Lol ol
SIS oo Sl 2 pha (S5 2 6K Rg 9 b0k SIS pedtns 18 b g pefias jobay 45 wms oo £ ()l pl Bt Bblie
lojlocuzr jlady 4l g ey 0,5 SiS anyeS )3 Glpl jeiS a5 18 Ls 4 (V0V0 Shs2 5 (5,05
bl Jed 5l Gladl Jolss s Bk 5l el gal$ @lhe g oSSz )0 (5w il es8s sl p3Y 97 Ll
Olnl Lz sloargy ;0 By olml el g5,5liS 4 (US> (LSl ha caz saee Glagam it b ol Bles
5555 lagtal (o St 5 (S 0Ty sladSor (s pBS Bl 4 Gl J Bl (Ve o VS ) Sl ou
ol Gl cnl 50 (S5 ladSaz 92 ormbs lin do e 50 Gl Gl (oo Slaca 5o 02 Fetea 51 (S el
Sy ol (o515 Lol laSor (28 w51 slaida gl jleande bl (nl colas 5l a0 Fr oS5 by
ol 0y s Blod 51 45 6 by el 03,5 w3 il l 50 o,10als sly gz i B lonms s 55 biasl !
Gloans 10 a5 olacdl op g 5l (Ko 0l 18 5l st a) 50 (b il (giye 50 pls (ST L e 5
Sigil slaslas ) calond b pliwl Sla Sz 4y (42 BB Sl 4y p2eie K00 dasite Jalge US55 3]
YVO-VYA ol Jlos ool il o o5 45T cs by sl o0y Wit oz 55 B &y 30ty ol Ao )0 45
WNgh)d S oy 50 1y S VEe o sg0m il 45 00losy, b lodo,e 13 (giam i3] 5,50 YTV 550>
wadcbla> allaly g jsallcas sblie ;o o35 (555w i Lol (sl o599l ominns (slaosls 5l salawl (Y- -4
ol ololids g (o5laISaT Gilises slagi )o8Ul oLl obs)l g (o & Slidios 51 (Sl Coenl Pl L
L 5 (VA ) Kan 5 Sllazsls s o torgnls cloolfalsy 5 guallms s 5o sloylsale yslas e
5 KI5 9 Y729 0ol3Bl) wles )5 WLl e polie p g e il ot i paes SO adgs o ) oy
P8 50 1y se0ilimi p (e 55emotT ST laek, sl Gl il Sligios bl (V- VA (ol (Ko


http://dx.doi.org/10.61186/jgs.24.75.23
https://jgs.khu.ac.ir/article-1-4196-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-08-06 ]

[ DOI: 10.61186/jgs.24.75.23 ]

FAD ObSad 9 Lo e | ... p0 crnb wlio s jgw i T glyS (loj 6w L9y ki

‘Ql)l.im 9 uﬁ)’*“) AR ‘Q‘)&w 9O ARG ‘leio.m 9 S YA ‘Q‘)&a& 9 &‘)) A.S‘o.))f g_)Lu‘ L.n) aliso
2l g 65l BT (6l (6 unds gy SO g iliw] pi 31 51 oliiwl L AHD) slasols (5,5 1S4 (Y1)
ST a5 ars oo (Lt il oolog; lidgie (i Sye 5550 Bl )3 a5 550 (slacile (9T amgy U5
S, ST o 1) g oSl ol (sVL o) lS Cnilys alins (! a8 aiS” Sl oMbl g 00,5 | IKaT 1, ()gm it ol Conilgs
D80 Hlis (gmis] Sl as Jlade i g

a5 pla8l Sl 1 (gl Sl (55w 15T L Loy (gl s (g i slisl 5 0ot 1 S o2l Gisnl s )8
)Lul})m‘oé; Gab‘ u.......ug.v ;)La...]o ;S..Sm L ‘)50)‘0»..9;...» ).'BLGJ )I OM)&M}T LS)?""’Q’“"T LSLQQL.\?) (5"3‘)3 J...L’)u
pravas a5 olo ul.m; QL’;.MJ.S’ QL:.HJ‘ 6L‘°J§-‘-ﬁ> 0 6)9-‘*‘&”1 6L:b.>|b) @‘5‘)5 J...L';u Ages le).g YA (ool
duy o yo 45 5 Lawgin by 5 25 K Bolis 5 (ia 5 03l by 5 2 b (JKir Blolis ;5 s g 5T
Wb sadline jo (gwiis] Golas ) iy olis)l sl blad;l g cul oolidl 5l laljase 5 et Gble ;o
O (ool 5Lol) iloslog, e V0« BV e o lawgio clis)| sloarg ;o bagsjgm sl oo ys 4+ Ly

olas ) CoeS ogdle 0,5 Jad slacks (o ailygy ancion sboo Jod 5l cond8l slo, S (L5l (6,15 5 ogdle
ol eaiS i 1) 4Vl (AL 5 (o Cagh, odleds wlyy) slos i b (oS0l ((oodlll (slay S (o
Sy90 50 1) ablucs opl &S adod 0 (VY e 9 S)asile co g s an e o Shgwuis] slaslas,
O 3}9‘ FLERWIPR V- K0 ‘(d)wa Cxwg l) @b‘ J..oL& .bl.».a)‘)w‘ o&; o ‘M 9 5 ULM..J).Q‘.MJ LSLQJK"’
v ;0 aVls Su,b lawgio g aVle &)l a0 lawgie g dilate (ol 0 dlugy g8y 4 sl g yis] olaas
(Oloebl /2% v 10) 5588 D0t abaly pan (S50 Byb 5l g el aiils 8925 (5,10 Sro alayl; 7 A0 Lol
Wgad gl ims I8 ).JL» cov |y ol 6,500 Salslae slo, gl 5 Jolge ol Ko 9 s G0lo ddon alal) oy
e A5l gt slafSaz 990 50 W3S pile rtie Gl et oKz 9)90 j0 B9 50 &5 slaka,
O a5 w08 casline (6,500 o o (S il b K> o aS Jbyo (WY Welds g (6 ,aiSul)ogs
Casb) 0Sile g Ligism T ol G 5 et ably WVl &l az s Sk 5 LS bl slagg g ]
o gl Sl muis5 (oonddl Glapess o5 polie poogdle (VYAF (5 0uSuojls 0gzg usSae adal, AiVle oo
L bLs,l jo a5 (6,500 3,805, (Y ([len 5 52)05L (550m0tsT S35 50 Joso sloyiSB o inge 51 il o
2 Sgmiis] Sy loasiss adsi e (55540l 9,505, G @Bly 50 )l 092y b wlie (55t S
sl 0l (LS il slo K (555w 25T Sy sloainds ogs sliwl,y jo a5 o .l il 3blie
ool oo 5 S sy onlil o 55 el (58,5 5 b a5 5 5T Sy Sl 425 oS ol ol
5 By glaslas 5l /88 (ol ouls adgi oLl as Sledbl allas (6358 ool aledss Jdow 5l oolainl b elais]
sloJas cpl o Ll «(WYAY ()L Kee 3,15 £,50cml 00,5 8,915 Vb Sy ails o |, oliwl lo 5o j0 sabeds

Sy il loatd digad gly i)l 092y (b S8 S0yl 5 polis adian (gjsm il sloatls alss
g Zush, G 5 Sloj qisr daol b3l o) el o arldl 005 )pel8l )5S 50 g 50 00l S5 (g55m ]
S Sz ghaw 3 5590t slaslas ) (lad wje 53 38,5 Jelge o it slosle Jiig o aSes 5 (54
aVlo Slgld Slo 5 ym gy 3Ly ST 5 gy (bl B (oo cnl o (Vo)) L (gl Dot (58S
Db 9 b lie sloao o (559w T slaolas; o bl )| Lo g (s gl slado o (559w ] slaolaz

el Guole odizin (5,905l ytomiw ooy ool by o LS


http://dx.doi.org/10.61186/jgs.24.75.23
https://jgs.khu.ac.ir/article-1-4196-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-08-06 ]

[ DOI: 10.61186/jgs.24.75.23 ]

1FF Glinoj VO o loss o lgs 9 Canew Sl (2 LS/t pole 50,0, U Olidini 4 i FAS

by,

Jedos 51 e ol 6 p)l5 alisee wlab jo (ggm T Glaslas, Jlgld o bLI, g5k, 80T 6l G opl o
o pile S5 a8 ol & yg0 a4 Sl IS 05 a0 5 0olaiwl ARC-GIS Jl331e 5 o abolise cledbl s 5l
Sl 53] S Y Bl 3 45 o alys Jole Y (sla LSy st bl b (i 5 (95 o
Y oS 3 A5, 45 (535w slaolas ) ailale Slald ol yy a5 00,8 ablie Julow o)ly Lole ¥
gy shol Slis 51 AaS e 40 LSy ablite Sledl oyl gezs 4 pladl Culyd,s y0,8 aseis ol 6,5
0515 5 39T slashs allale S5l o B3 5L 5T 5 (o) 2 sl (2l (Koot (o e 5l (2]
s oolital glags )l 51 oS o S5 4y ailale LS iy

axdlhiod ;g0 adlaio Cupzdgo

Vo gax,0 0 b asl 00y adds OV g ax )0 F7 :plinl olélse Jsb moyeyioghS YAY A Colawe b olin J L]
Olpleye j0aili s 5aaBo VY0 5ax,0 YT U ail YA 548 8o YA 5ax,0 YV Ll SLélas o e ail FO 5 ands
slae,s Tl byo maw 5l e YV 5l i of glar )] .0k a5 sl gliwdsS ey Ll ol o ls 1,8
&l 3 1 Qll G2l 5l (gmmy 3u 9 Sl (ST Bgly g8 ol b (IS (ool Seants plivl (nl colawe
S5 550 5 5 55 ol 85 ool 5] (KT 35 855 i) il sl T ot Sl o5 a0 0m 23
b s 09851 il lelas )l jo e Fev e Sl o b s aly glised oeie sloisu ;o e VAY 1 bl elas )l asals
SlosSal g (LS Ghis g5 O aiar s oaldl g5 53 1) 995 T8 55 cnl el Sglite 50581 5 099
) U ol ools lis Koo alises

34°0"0"N

33°0'0"N

47°00"E 48°00"E 49°00"E

by bl (o bdl e CaxBgo (1) JSb

o3 Ll o9
Yoo ol )90 (sl aS mole sdiziiw b 15T Jpame (slaools s oolatwl sols dtws dw i« gudizs ol jo
Alwd Wilodg Al 33 (5l)lo (659w 5T slaslas; & bgrpe (slaosls ol 33 wole sdiziw slbosls oL 5l Y- Y-

o.\..uw 6)5.“»&..’—‘ (_gl.bds P9 Awd g ()M JS) QSQL"? U’“‘“’y 288 Lgl.bd.»a).c L o\.\.wu...: ‘5)9“’@”] C;LDJS Jj‘


http://dx.doi.org/10.61186/jgs.24.75.23
https://jgs.khu.ac.ir/article-1-4196-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-08-06 ]

[ DOI: 10.61186/jgs.24.75.23 ]

FAV ObSad 9 Lo e | ... p0 crnb wlio s jgw i T glyS (loj 6w L9y ki

@ bgye a5 oY 05 Giawiis] sleesls 5l Gudiss pl o a5 Wag (Y 0S) alS ibg sleds,e a4 by
P Sy Jyame (Jyame 59 Gl podle b ooliil Cool (xmb qlie slracse ;0 suiicud lags o]
Ot @2l (Sen Jlos gy 56 MODI3AS (lgie co yaglS ) (lad (1dglg), b 5 oaiomins (et ailalo
b 33 5 pal)l gy Olinb 5l elaS e ol ibe (ST pasls g (giem T AVl slaslas ) Sl 3

ol U5 H21V05 s H22V05 (5 5 gas S5l 90 50 oyliw J bl (sl odle &Y guame adS a5 Col Sy p3Y
g 3 YYeoY e bl oy (b by plisl (gl 55ie srgal Sok g0 cnlnli e i 1) b))
loolaz; ailale Joame 0+ F ¢ (IS 5boay Yo Voo¥ev e (gloloy00 (b Beizes (ol (gl bl (520 (65Lljo0
b oslial ol S s asls alale Jpame B+ F 5 (5 35m0,05]

Gz ol 50 euls soliswl gvesls glgil .(Y) Joue

ouls A3y glai Slasy ARSI Lad (phgly)) & o3l g

wlole ygus O F Yeve-ve--o alab eghS Y MOD14 Jyame Jbd 35T Jguammo
omole otz

wlals gm0+ F Yoveve.o albabe agkS MOD13A3 e gy Jpamo
owole odiziw LS

sz MOD14 s ame 555w 5T slaslas ) gloosls 5l oolaiul b 555w 5T slaolas, Sl Sl Julos
0diiad g jew il laslas ) IS Jloly8 5l as )0 YO sgu> (Vg s 9 555 olo 50 aS ols Lis (ol
Oty olo 98 (ol 3l s CsgST eis g o loole cilodls plaidl 0gz 4 YoV Yoo gyl 050 (b |, oyl
Sgis] slaslaz ) S Slgls 5l oo, Y s «F JS@)aslesls plasl o3 a1y (jam il slaolas, Jlgl 8
Slolyd IS 5l ao,0 A s ole ¥ ol 5l 255 50 g el oot muj98 SewsSTL o ole ¥ p0 ol ) yliasl jo ool

Lol ooloz s I sl sadend slaslas

v 4+

Lo y0
—

ERE A O A

\)3
e
(MOD14 Jgamo wbwl 5 Yo¥e-Vooo 5 bl 0,50 b oviicnd s gigmw sl ol Jlw g0 Slolyd @995 (V) S

o obe susxiuw


http://dx.doi.org/10.61186/jgs.24.75.23
https://jgs.khu.ac.ir/article-1-4196-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-08-06 ]

[ DOI: 10.61186/jgs.24.75.23 ]

VP ¥ Gliwo V8 o)los oo,lez 9 Conw Jlo (2 bdlpiz pole (60,0, Olidini 4 pii

FAA

30 sialiBl Mgy S sezg il (Sl Baiod pl ml bl maw o L;jy.,u-:.ﬂ solaz ) Goeadds Wiy, bl

Sleld (Ye¥eYee )alle YV &gy gy (1) IS0 0 ol ) yliw] mlas 10 (g55m 25T @Vl slaslas, gl
solaz ) Slghs a5 ol T bsS cliw ) liw] mlaw 45 sl saiziw MOD14 Jgame (555w 51 slaslas
Slald (IS dg, ) HLS jo Lol cal asls caulibl wg, wlas ) ¥ eVl ol b S jsbay (yliwl mhavs 10 (555w 351
90 dl YV Sloj g o2l jo cnl 00gs (sloys lwss 653801 G (sl)ls (bl maw jo (e W] slaolas ) AVl
YN Y B Y Y sla e cinl sadoanlin 555w il slaolas, Slold jo il sy90 g0 5 dal38l 690
0,99 b a5 Jl> 0 wlesgs (559w il slaslas ) o il slee s (VoY) Jlo B)ams 4 YVA Colgso 5 Vo F

Lol 0095 il s (559 5T slaolas, jo  alS B YNV B YN g YA Y0

Giaw ol glaolas ) slass

.
ee®

'
.
.

>

Yooy
Yoo

—
-
>

Yoou

(ACTIVE FIRE-MOD14) pusslo osimins Jle (T Jguamo (6 3amidT olas 5 silalyd dls ¥ wig,y .(F) S5

UL”-“"II uL«—uJ‘ 03 u.u 6&6)9_“:0&:1 LgL{béLb) GYlw @‘5‘)3 @Lo) & M u.«.:).aLo ) de} )

g
.
.

>

y = 3.2455x + 25.538
R?=0.4234

Yoos

Yooy

Yoo A

Y..q

----
.o
.....
......
.o
....

~
.
>

Yo\

>

-—
g

>

3
=
.
poss

.e®
ee®

Ye\f

p<]

=
g

>

o

LN

=
g

>

....
.

>

=
0

ol

<

=
.

>

Y4
YoV

il lale S ol 5eSilie olie b (ACTIVE FIRE-MODI14) pols sizmices Jlab 251 Jguaono)
o aS )#QLQA ] 00 45‘)| AR R R Lg)LJ 0,99 éa MODIS IR S MOD13A3 JM )| T 7ams)
6)‘0‘5..:.0 M w;] 9 65’9} 5J5) [ (_gLDOLQ ‘5..’.3‘ JLMJ A_w) 0,99 oo ¥ B (NDVI f}l_.o) g_;i".’.)"—“’

KK L)L"“‘" (_g)‘\)@.uo M ols ):"L..: NDVI ua.>L..» ‘StLAS u...i’l...n J.n)l.n.o l.’g alo QLMAJ

MOD13A3 Jgazo 31 & yoeiummo) sbinw ) ¢yliss! gebas 38 NDVI (ol ailale o3 cpaSiloo oot (Simand i 5ilo (Y) Joui

ool susmiuw Jled ‘_,L:i Jaazo) liw J ylaw! ous cud dlbéjgudﬁ"i solasy a¥lu Jlglyd ¢ (MODIS susnuw
(.(ACTIVE FIRE-MOD14)

S g i NDVI oLas ousileo obo
ey Y a sl
eV N a9
.[-aY Ny ol



http://dx.doi.org/10.61186/jgs.24.75.23
https://jgs.khu.ac.ir/article-1-4196-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-08-06 ]

[ DOI: 10.61186/jgs.24.75.23 ]

FAQ ObSad 9 Lo e | ... p0 crnb wlio s jgw i T glyS (loj 6w L9y ki

-IY) -\A ool
*er ¥ -
*E 00 “IVY 595
0N A Y
> NA CawgST
“IVE NA ol
Ny ns S
I-Y ns olgs
[+Y SAIN yolwd

(P_value:0.05) 120 Gl e jo jlo sime
(P_value=0.01) /99 ;liabsl mhaws ;o ls cixottst

Yoo gl oy by oS placisdas (F) S5 50 (siemis] oz Jlgldy slaates lad ae

Ol plawl maw o wslassls 1, Guole edizin lawes oo IS 6)9*";)‘“1 sleolas ) Slgl 3 iy YoV

ol SlapyplS Gyt Al e 5 SBangS Slag b el g oo 0 JSB (nl )3 aS Hebles el cniasl |
Slools plaisl g3 ds Ve Ve -Yevr _ay L) pdy50 0,90 oIy (555w 2T slaslos,

Yo

Yoo

g (T ooz,
] PO T Y DS TR A { R P RE)

[ oot

N

$

PRI PYCRIRT=

(ACTIVE FIRE-MOD14) o obo susiuw Jked uui Jeazxo ‘5)9.«90&41 olas, ‘_gl.bd,.ils 65‘5‘,5 &9 (F) JSS&

SSle 2ot (MODIS saisies MOD13A3 Jgaame 3 7 ypciae) sl ) bl el 50 NDVI oL Ll
u.j)Luo 9 t.g)ﬁ—““'g}“"—‘ u;l.&o‘..\?) aYlw (5"5‘)3 O ‘_;)‘Ou;uu M as u_w;i G < oo ¥ B aS el 099y L)]
o LS g slaaig e boges (69w iST Sl slagilS @ ,ls 925 ole ol NDVI Lozl ailals


http://dx.doi.org/10.61186/jgs.24.75.23
https://jgs.khu.ac.ir/article-1-4196-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-08-06 ]

[ DOI: 10.61186/jgs.24.75.23 ]

VPl Glinoj VD ojlas o)l 9 Conny Jlo (2 bSpiz pale (500,07 Olidini 4y piid

¥4

oS5 o8 K oS il b b wilie | L aes ol Logos oalS iciisy aigy cal sl 038 +/YY b /10

R

34°0'0"N

33°0'0"N

o .

[ b it 550

0 55 110 .—afr
o K| (7 gy pbl 5

47°0'0"E

48°0'0"E 49°0'0"E

. 44

T olowyt bl 550

[ by bl 50

3 &) gST G o0 oo jo yliw J ylow! mlaw jo BLS ibgy ool Jboy Jolai ool olad a8 .(O) S

(MODIS swizxiww MOD13A3 Jguazro

2 Geaie (&L g oL s XY LB 2 V0 LS g alis] (e ole jo aS 0 ] S5ls wilesgs MODIS sasses

S35 il slaslaz ) AVl Jlsl 8 cn iy a5 (595 ole yo a8 oo wlosss (i 23T slaolas ) (Jlslb o i
sleolas ) Slgld o 5YL  Gudato o3l < YE U+ VY ol idg o5l ccanl 0090 35 joie ole () jo (ormds slodn e
(il 0390 (595 3l dw) (S5 i srolas, Slghhd Bl lols (regs a5 58 (sYez ole jo ailosgs (6 g s
a5 5 CawgST ol yo .l 004y YV b+ V0 Kis e 03b p udato olo (! 1o (g59m 23T slaslas, Slgl,3 o i
Iy Ggmiis] sloolas; Slglyd o iin a NDVI o5l cocal anils g5 BB 2alS 59m i5T slaolas, gl
el 0399 +.¥ e 2 N0 sl ools plaisl oz 4

Jyazme I g yme) b ) bl ghaws 53 NDVI (25Lo ailale (L8 (0loo ot gboliie Jodond (g yile (F) Jgor
Jed T Jguamo) oybiw o bl oo ' (W 39w T (saolas y ai¥lw Jlglyé 9 (MODIS suszxiuw MOD13A3

(.(ACTIVE FIRE-MOD14) w3l suszsww

SigwowT seygls NDVI sstul ol
VY L /N0 o ol
SIVE L NNV 3995 ol
AR EERVATA Yg> obo
SARNRVAYA @il olo



http://dx.doi.org/10.61186/jgs.24.75.23
https://jgs.khu.ac.ir/article-1-4196-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-08-06 ]

[ DOI: 10.61186/jgs.24.75.23 ]

F4 ObSad 9 Lo e | ... p0 crnb wlio s jgw i T glyS (loj 6w L9y ki

& 325 Al

omole soiziiw Jad (3151 Jgame 7 St Yo VeV o v ol 0,90 b dilale (5)am T slaslos, b ol o
@l 285 )18 e 5 Gloy Jlow 3550 (ke eaizmiw MCDI12Q1 Jsame) olS idgy wlad b bL3) 5o
P55 sels 10 (655wt laolaz; 5o )s VO 51 iy cpliw ) il 5o (s (59,0 (wliia ;5 (S jboay a5 ol Lt
Sl gloslas ) 4Vl Jlsl s loj gy g G ogdle g Cenl 35 sae (oo i 315l b g | Janslsl) (Y5 5
P Glsy e (Ked Joloo 5l Jol> mls cal azals 1) Jlo o ol ¥ (ad it b (IS sl i) S
2LS g Ol b sl e [0 (655w T laslas; a8 ols (ylis 655w T Glaslas; ¥l Jlgl)é 5 slale
lad @355 o eblite G ple Julow ool sols (i (g0 ctre (Shaod CnsST U o 5l im0l 090 olo ¥
aS 59 o] Sk wilosgy MODIS saiiws &YV game 5l g0, a5 NDVI ja3ls g gj9mis] olos; slacygils
IO (Siygem 03l p Gelate «anssSTE (000555 50 Bl ) Gl 13 (53551 laolazy JlglyS o iy (SIS b
el 0092 0515 o5 Sz 9S8l g hend @lie e (SN Belato Logas (LS gy o5k cpl el 009y <YV L
65 VOB Sl )| YO (Gimy 059, Y (Siloj 0,50 S (b Ca ke 55 503 b a8 il o] Sl Wlgi oo B ol s
25 JyS |y gt a¥le Slild ez B g0 Glsice (MK 055l g @il (LS by 90 ao e 40
&Lw

s i s siledae ((IYAP) Lo jaese (lalie g des wiglde aes ( JGB sallgl tonians (g Sl
iyl = oale aolilad . L8l ae SleMbl dilolu ) ooliiwl b oy, Wb - 1S5 4w idu sl K 0 (555w i
NIV-YYe XYY o) psio g K Oliing
dolilas go . el sl S5z ¢ g jamsiS] Sy 16 g i | Slowd g8l 1ons ¢ Ko (655w i TV YAF) sosmu £5 ,0uSul
AN e dONY ol wilyo 5 lo JSi> cbli> 5 Colar Slivin  inghy oole
aihic NOAA/AVHRR Glassls 5l oolaul b Sl g K ghameidl S50 olulis 4 .(1Y¥29) 5,18 wol;Bl
NEN OOV amo Olpble (L8 folowi 4y pii . s Sl gl olSaliy sanllaes jge
b iomotsl s (asls Gelol e llS il o Uiz (gi5mt3T s 3blie () (VYAA) Lo podle ol jLilr
N YAV oo Slblre las fdoi 4,0 GIS iS5 5l (6 w0 e
lad (SaiSly i 4y (YY) Lo e (gyan 5 ool Glile to,lu o L5 to,lar il (ablS tooljl ¢Se
0397 A (5390 anlllas) oldl iz DMLl wlsles g ojlmosiz (g S el 2, 3l ooliil b JSiz (555m5251 S
Y= YVA YN L] psio o SR> Slidizi dolidas (DS oLl o S
el aleo o fogals Jlos Jolgms o5 laal 2 ol o3 51OTA) b (s3y0 5 Allansd  Jg5 4D e 559050
NEN (OO oo Ol yblso  las
Aghazadeh, F. (2019). Real-time identification of forest and pasture fires using NOAA/AVHRR
data. Journal of Spatial Analysis of Environmental Hazards, 7(1), 1-14. (In Persian)
Beltrami, H. & R. N, Harris. (2001). Inference of climate change from geothermal data, Global
Planet. Change, 29, 148-352.
Chen, F. Niu, Sh. Tong, X. Zhao, J. Sun, Y. & He, T. (2014). The impact of precipitation regimes on
forest fires in Yunnan Province, Southwest China. The Scientific World Journal, 1-9.
Eskandari, S. & Chuvieco, E. (2015). Fire danger assessment in Iran based on geospatial information.
International Journal of Applied Earth Observation and Geoinformation, 42, 57-64.
Eskandari, S. (2014). forest fire; climate change; number of fires; extent of fire; The forests of
Golestan. Bi-Quarterly Journal of Scientific Research on the Support and Protection of Iran's
Forests and Rangelands, 13(1), 1-10. (In Persian)


http://dx.doi.org/10.61186/jgs.24.75.23
https://jgs.khu.ac.ir/article-1-4196-fa.html

[ Downloaded from jgs.khu.ac.ir on 2024-08-06 ]

[ DOI: 10.61186/jgs.24.75.23 ]

1FF Glinoj VO o loss o lgs 9 Canew Sl (2 LS/t pole 50,0, U Olidini 4 i Fay

Eskandari, S. (2015). Investigation on the relationship between climate change and fire in the forests
of Golestan Province. Iranian Journal of Forest and Range Protection Research, 13 (1), 1-10. (In
Persian)

Eskandari, S. Oaldi Qadikalii, J. Jalilund, H. & Sarajian, M. R. (2016). Modeling and forecasting the
risk of fire in the forests of Se Neka-Zalemroud sector using geographic information system.
Iranian Forest and Spruce Research Quarterly, 21, 230-217. (In Persian)

Hong, H. Naghibi, S. A. Moradi Dashtpagerdi, M. Pourghasemi, H. R. & Chen, W. (2017). A
comparative nassessment between linear and quadratic discriminant analyses (LDA-QDA) with
frequency ratio and weights-of-evidence models for forest fire susceptibility mapping in China.
Arabian Journal of Geosciences, 10, 1-14.

Janbaz Qobadi; Gh. (2018). Investigation of forest fire risk areas in Golestan province, based on fire
risk index using GIS technique. Journal of Spatial Analysis of Environmental Hazards, 6(3). 89-
102. (In Persian)

Kassomenos, Pavlos. (2010). Synoptic circulation control on wild fire occurrence, Physics and
Chemistry of the Earth, 35.

Leblon, B. Garcia, PAF. Oldford, S. Maclean, DA. & Flannigan, M. (2007). Using cumulative
NOAA-AVHRR spectral indices for estimating fire danger codes in northern boreal forests.
International journal of applied earth observation and Geoinformation, 9(3), 335-342.

Maeda, E. E. Formaggio, R. A. Shimabukuro, Y. E. Shimabukuro, Y. E. Arcoverde, G. F. B. &
Hansen, M. C. (2009). Predicting forest fire in the Brazilian Amazon using MODIS imagery and
artificial neural networks. International Journal of Applied Earth Observation and
Geoinformation,11, 265-272.

Mulodi, G. Khorani, E. & Moradi, A. (2015). The effect of climate change on heat waves on the
northern coasts of the Persian Gulf. Journal of Spatial Analysis of Environmental Hazards, 3(1),
1-14. (In Persian)

Na, L. Zhang, J. Bao, Y. Bao, Y. Na, R. Tong, S. & Si, A. (2018). Himawari-8 Satellite Based
Dynamic Monitoring of Grassland Fire in China-Mongolia Border Regions. Sensors, 18(1), 276.

Pereira, Méario G. Trigo, R. M. da Camara, C. Pereira, J. M.C. & Leite, S. M. (2005). Synoptic
patterns associated with large summer forest fires in Portugal, Agricultural and Forest
Meteorology, 129, 1-2.

Pourtaghi, ZS. Pourghasemi, HR. & Rossi, M. (2015). Forest fire susceptibility mapping in the
Minudasht forests, Golestan province, Iran. Environmental Earth Sciences, 73(4), 1515-1533.
Sarkargar Ardakani, A. (2007). Analysis of radiometric- spatial characteristics of fire and its
Application in identification and separation by remote sensing data. PhD thesis, Faculty of

Engineering, Khaje- Nasir- Toosi University, 290.

Yin, H. Kong, FH. & Li, XZ. (2004). RS and GIS based forest fire zone mapping in Dahinggan
Mountains. Chinese Geographical Science, 14 (3), 251- 25.

Zarekar, A. Kazemi Zamani, B. Qurbani, S. Asheq Maal, M & Jafari, H. (2012). Preparation of forest
fire risk spatial distribution map using multi-criteria decision making method and geographic
information system (case study: three forest areas in Gilan province). Iranian Forest and Spruce
Research Quarterly, 21(2), 218-230. (In Persian)

Zumbrunnen, T. Pezzattic, G. B. Menéndezd, P. Bugmann, H. Biirgia, M. & Conederac, M. (2011).
Weather and human impacts on forest fires: 100 years of fire history in two climatic regions of
Switzerland. Forest Ecology and Management, 261, 2188-2199.


http://dx.doi.org/10.61186/jgs.24.75.23
https://jgs.khu.ac.ir/article-1-4196-fa.html
http://www.tcpdf.org

