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forest areas in Mamasani and Rostam, Fars
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Extended Abstract

Background and Objectives: Various factors influence the occurrence, spread, and controllability of
forest fires. A hazard fire zones map can be created by identifying these significant influencing factors.
This map illustrates the severity of fires across different zones and stages and is a suitable tool for
managing, preventing, and mitigating the damage caused by fires for natural resource managers. The aim
of this study is to establish fire risk zones based on the range of these environmental factors in the forest
areas of Mamsani and Rostam counties, located in the northwest of Fars province, which covers an area
of 2,188.7 square kilometers.

Materials and Methods: The environmental criteria utilized in this study include altitude, slope, slope
direction, distance from roads, distance from residential areas, distance from agricultural zones, average
annual temperature, average annual precipitation, and land use. After collecting data from various
sources, fuzzy concepts were applied to standardize the criteria using different fuzzy membership
functions. A hierarchical analysis process (AHP) was employed to weight and prioritize the criteria. To
facilitate this, a questionnaire was developed, and the criteria were evaluated by experts. All weighted
criteria were overlaid using the weighted linear combination (WLC) method. The data obtained from the
questionnaires were extracted and analyzed using Expert Choice software to determine the weighting of
the criteria. Each selected criterion was also represented as a map using geographic information system
(GIS) technology within the ArcMap software environment. Finally, the fire risk map was generated,
categorizing areas into five zones: very high, high, medium, low, and very low fire risk zones.

Results: The results show that the burned areas have a high correspondence with the implemented model
in relation to the current situation. Among the factors analyzed, the three main factors for fires in the area
are the distance from agricultural land, the distance from roads, and the distance from residential areas,
with relative weights of 0.254, 0.197, and 0.179, respectively. The findings revealed that the majority of
fires occurred within the 1500-1900 elevation range and the 0-10% slope category. As the slope
increased, the incidence of fires decreased. Additionally, the southern aspect was found to be particularly
susceptible to fires.

Conclusions: It can be concluded that most fires occurred in areas with easier human access, while other
factors were less significant. Furthermore, the results of this study indicate that mapping forest fire hazard
zones can assist managers in preventing fires in various forested areas.
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http://dx.doi.org/10.61186/jfer.4.1.1
http://yujs.yu.ac.ir/jzfr/article-1-133-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-21 ]

[ DOI: 10.61186/jfer.4.1.1]

110 olonio [ VF¥ [ Jgl oylands | o5l 0593 | (A5 (5l ppimpnsgS ! lidions' alno

ol ks el (s 51 il o slogyig 5 jlme 1) Jour
Table 1- Final calculated AHP Weights for Criteria

31 b Lo 039 b Lo
(AHP) (Criteria) (AHP) (Criteria)
Distance from ) ¢;,slas ) 5l alols .
0.254 B9 O ) 0.0396 (Elevation) ¢l |
@gricultural lands
0.088 (Land use) sl 5,55 0.0583 Slope) s
Average annual ) sbls sbes lawgie
) ASpeCt) s
0.062 temperature 0.0692 (ASPECT) Coois cp>
0.0551 (Average annual rainfall) sts 3L bwse  0.1971 (Distance from the road) csl> 3l alols
Distance from ) o sblie 5 alols
0.1786 S GBS

(residential areas

S oy el ool ALl B> 590 50 She
g Jow 5l Jeols (s5gm s dxins sloaig colus
o5 el 08l i o gSame blie 5l alols wlid
s b (6gm i8] axis slaaigy colaw o in
g YPAY® Jolee i a4 oLy o ol L;1,.>
S el XYoo dil s e yieskS YSA/FOY

590 dilats jo a8 S T gleasy oniiier G5k
e Y efEee g Y Slad o 5 adlas
Q@ ad Soop b aSul 4 drgi bl aid ) & g0
Oyise b Sl s GeSee bl
Sl 5 Jos 5l Jol (555wt axts laasy,
ol ool lis (g5,0laS Gl 3l alold
Py (§3pm ] in (laAzgy s
o o=YAee aab s ol g oy s
slanigy 3y 5l il 35,515 i 5o
Slib o 5 adlas oyg0 ddhie o a8 S il
g YA G palaS slage; 4 Suop
oads Izl Jowe u.:‘).:l...: Ll ools z, 0F e =YA--
s olis 39290 @i LI, (YL Bl
G aalllae 090 dibaie jo (SO (65 k
) 05,¢J| 9 S soe‘.\i‘duo.:.; LngJi;.? 5 L“’L?)ﬁ*"’u""T
Colas 5 odal Cavoss bl b gillae el osols
glsl 5 Joe 5l Jolr iamt] axins loasg
slag colue pian @ik ol 6pn)8
slSiz o oby (et Sl b (559m ] axtas
9 VFOR0 Joleo cobun b ooguil das § S

2w ok g ol (b ke b sem il
Sls SLE NN Be e g VEENY e el aib
SeshS VWESYE 5 VAYAVE Jobee oolos as
ashio cpl o ailesls plaisl se5 a4 |, aw
Szl sly sl gble nl ol
Glhatg Colus it wed ) antl
S ok 5 0k et sl b (55gm il anes
A LYY g VoY o) e ot olab o
g addllas 3,90 dihaie SIS 055 sla Sy 4 axs b
P8 cd 4 S 4B S AT sladig Cundsge
Wl 00log ) g igm ST o yin Glab yen
oo g S97ge Cumdy Vb Bl 4l
Ol @ls ot cuz Sk oS ol eudl 2
A glodiy Colue (ppian a5 ol odld
Jolee o 4 0by g 0k (ks s b (gigm i)
a2 Lgiyo 5 sl mpe yioshS AF/AYS 5 Vo/EVD
gz a bgrpe ol 5lan g dibie ©f ol Cax
@y Sk i pliee e ol op
Colus @l uyp Wlgpmpts] s
Slib 5 Jao 5l Jol> (555mtsT datclaaiy,
Coluo (i Cwl ools i wol> 5l alols
3bj 5 0L Sk s b (555t datas sladig,
ashS VYFAYE o YAYVY-R Joleo cuiy &
el .-V g o0 Gl a5 e
@l OB G g8y 5o Sl Sl ol
Jolse 51 500 (S0 (G Bblie 4 (Su3 il


http://dx.doi.org/10.61186/jfer.4.1.1
http://yujs.yu.ac.ir/jzfr/article-1-133-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-21 ]

[ DOI: 10.61186/jfer.4.1.1]

. WAC g AHP s Jowo 31 oolisw! b ‘5)9*«,_,».‘— s gusaiy 1) Koep 9 2 GOgRmo

Ot i bt Ol (6,5 Elgil g o 5l Jol>
b b Gl axiee gloagy colas
Sl b oogil ans g S sl Kix 0 oL

el OA/EY 9 YFO/AD Jolre

Slay colus i Guizen Cul OA/S)
oj.f.ﬂ 9 S ‘o},.S‘ dos o K e LQLS)?‘“‘"’U’“"—‘
S| dniane slaay Colus .ol sols &,

530|000 550:)00 590.000
N
Forest Fire Hazard Severity Zones Map
W@E
§' O% Very Low -g
” ftz, Low °
(% Moderate
@3 High
®% Very High
s 0 5 10 20 30 40 § s
g— T T _ T -g
o 530000 560000 590000 Lt
g dxie Bblie (guiaiy, and —F SO
Figure 6- Forest fire hazard zones map
8
7 6.807
6
5 4.644
T 4
<
= 3
Z
< 2
1.215 0.953
1 0.334
0 (—m== : . )
Very High High Moderate Low very Low

Fire Hazard Severity Zones

g dxiane lids S a0 axs 5 i1 slaasgy loges -Y S
Figure 7- Diagram of burned areas according to fire hazard severity zones

2B el Jol (Giamoil axe sloaiy
Ao ‘_gLa:A.;.ed S WS O Sl 00l L)L,,.._,
oo i 95 5 ok G e b (g5 ]
dil )3 45 Cul @y yioglS VFAIRFY 5)OV/AFO
ol 5l am g ol JIE azye YVY--YSIFA
35 4 1) Colus ooyt YVYFYY/Yail
Ry cSiLw wlab u—" )° Lol o0ld o i

2o ol &S w8 G S T laasg,

AR

Sl glodigy Sl i eies

5 o9l dos sla Kz jo ol bt b sjem sl
ools ENOVIYY 5 YoY/F) Jolao iolawe b S5
aihis 3l iy yaskS VPO) oSyl @y ar g b o
2l Gl 5 ool ouilig JSix |, aslas 5,00
Ll col p3Y wymge Condy b oadlzl Jow
Sigoois] sz el g oS ez p)Y
5 ALl glos brwgie Slind b gillae 5,8 & 00


http://dx.doi.org/10.61186/jfer.4.1.1
http://yujs.yu.ac.ir/jzfr/article-1-133-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-21 ]

[ DOI: 10.61186/jfer.4.1.1]

110 olonio [ VF¥ [ Jgl oylands | o5l 0593 | (A5 (5l ppimpnsgS ! lidions' alno

Jols b Ll glajbns (35 0als 00, 5ay
ool> 3l alols (+/YOYF) (g 5las Lol 5l alold
Sgr CIVWVA GsSas bl 5l aluls 5 (+/14Y)
39 b ggeze o el Ll Glalae cnl by
Sa gaaigy 55 13U cn i s < PYA Jolee
Coonl divgy aibaie (nl Sz (el
Sy90 (godain gl ipgh yo cle ludl glo,lxs
Eskandari and ) cul a5 13 ol
Khoshnevis, 2020; Vadrevu et al., 2010;
=L L as (Ying et al., 2018; Najafi, 2013
o Jole (55258 Jelse 51 o) g5 en pol>
> blegls cale Ll Jelse d Cond (05 (359
Gl el g ooy it o] b o8 slaces
Oy 0 a5 (J o el ead (555wt Sl
Jole cpl 53T YOy Jlo ye o5 o Sharma
el 009 yidos i3 glacad (o

Y Jlo o 5o Najafi bwgs a5 ads=s o
s> abdip aiE A g Siledae Saa L
el Ll Sl ailele SaS 4 (6 g iST
) LS 5 il orlil (155055 el
sy r-‘l* o3yl @l (28515 () n 3 90
5 Bl gmi] gs8s 50 (LS 5 Sl Jelse
Sfkee aatine S b Jue 2Ll e
@y Joe YL <8 5l Gl ROC s
Syge adlate Cuadge 4 azg b Gwizes
OloslesS” Sl (e plulid) 5 wlilai 5 asllla
S sy g Bad b Jgame Clls 5l
QS o pladl g £ 150 ilowy O] 4 s

RO

oS ols las Lol imed 5l ode] Cewsdy guls
g Jae )l sdel Cavoas and o ol bl
YL CBS e a5 ols 8g>g ats 5 5T slaasy
asd 5l eolatwl g as plplo .l ouls 12! Jow
ol Wlgie Sz 0 iemots] ganagy
5 ohhs Sew) bl slr Bz ol Gln
wil S gble o eSS

\Y

BUSS VR VR kS oSG oall, >l Jaw Coro
ool adlate )l lawgte 0l pw)n laslne
5l ol (ghamuis] dxies slay colue mls
i aS Cawl ooy flas (oL olad g o
b b Gl axee gloaigy colas
a3 )F 18 e e OY--0V. asb 5 ol g obj
350 adlaie jo 4z S 5T slaargy Bk 5l ool
odlog, FV--OY: 4 OV--0V: olab o adlas

Lol Sl Jae Coo Silo a5 cul

ol Cape 3 gl glapls I (S

S ey B Ay Sz )0 giem ]
A 2o gl Gble )0 G2y Lol (559005]
S5 by 5 Sl el iy ol 41,8 akises Lolse
B35 3B 32> o8y 0 o5 sl 5 lano Jalse
h b gble ;0 B g8 b Ol
ol ol Cledbl abls o5 (ganay,
A Gl g Sk n Gledse alulis
Gy Sl 4l WS e mald (em ]
ks Jolo w5 GIS S8 Ly (g0 251 o
s gblis 45 015 o oyl 1y Sl ol ool o
Olpess Wgy a4 daxgi b og 00,5 oluls 1, YL
e cnl 5o 05 Sleyiesa ) asds (g oo
abolo b ol @il 9 558 (ol abade Jlos
Wl 4 g byl e @bl ol
Gz sleace 0 el s ganay
ol bt gl s osliml o) bl oy Jled
oS 58l e 31 ablis o laigjpmi i ey o5
sl pealy g ey bl ol 4 Gladl (g iiws
Bblie L glislon 5 oS Gblie oo &jle @
Wl IR bl sleely (Soop jo a5 SeSms
o5 6lz 5 i yohite 4 oladl 4 sl o ey
)8 plo g Sz )5 @ ol 4 wlgee
ey 4 plodl (Voo JIoa 9 00,5 Ty (g
9y oobel S O 008 ey g T S


http://dx.doi.org/10.61186/jfer.4.1.1
http://yujs.yu.ac.ir/jzfr/article-1-133-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-21 ]

[ DOI: 10.61186/jfer.4.1.1]

. WAC g AHP s Jowo 31 oolisw! b ‘5)5.«),_,».:‘[ PV TR SRR RN P LUV P R PY S

&Lo
Akbari, D. 2010. Fire warning in forest areas using remote sensing techniques. Proceedings of

the first national conference on modern geomatics in the service of society, 14 March,
Tehran. [In Persian]

Amiri, T., Shafiei, B., Erfanian, M., Hosseinzadeh, O. & Beygi Heidarlou, H. 2017.
Determining of effective criteria in locating firefighting station in forest. Journal of Forest
Research and Development, 2(4): 379-393 [In Persian]

Bartier, P.M. & Keller, C.P. 1996. Multivariate interpolation to incorporate thematic surface
data using inverse distance weighting (IDW). Computers and Geosciences, 22(7): 795-799.
[DOI:10.1016/0098-3004(96)00021-0]

Brun, C., Art'es, T., Margalef, T. & Cort'es, A. 2012. Coupling wind dynamics into a DDDAS
forest fire propagation prediction system. Procedia Computer Science, 9: 1110-1118.
[DOI:10.1016/j.procs.2012.04.120]

Chandra, S. (2005). Application of remote sensing and GIS Technology in forest fire Risk
Modeling and management of forest fires: A case study in Garhwal Himalayan Region.
Geo-information for Disaster management. In: Oosterom, P., Zlatanova, S. and Fendel, E.
(Eds.) XXVI, 1434p. 516 illus. ISBN: 978-3-540-24988-7

Chang, Y., Zhu, Z., Bu, R., Chen, H., Feng, Y., Li, Y., Hu, Y. & Wang, Z. 2013. Predicting
fire occurrence patterns with logistic regression in Heilongjiang Province, China.
Landscape Ecology, 28(10): 1989-2004. [DOI1:10.1007/s10980-013-9935-4]

Chhetri, S.K. & Kayastha, P. 2015. Manifestation of an Analytic Hierarchy Process (AHP)
Model on Fire Potential Zonation Mapping in Kathmandu Metropolitan City, Nepal. ISPRS
International Journal of Geo-Information, 4(1): 400-417. [DOI:10.3390/ijgi4010400]

Chuvieco, E. & Congalton, R.G. 1989. Application of remote sensing and geographic
information systems to forest fire hazard mapping. Remote Sensing of Environment, 29(2):
147-159. [DOI:10.1016/0034-4257(89)90023-0]

Ramcharan, E.K. & Dey, P.K. 2008. Analytic hierarchy process helps select site for limestone
guarry expansion in Barbados. Journal of Environmental Management, 88: 1384-1395.
[DOI:10.1016/j.jenvman.2007.07.011] [PMID]

Eskandari, S. 2015. Analysis on Modeling and Simulation Methods of Fire Spread in the
Forests. Journal of Human and Environment, 13(3): 67-86. [In Persian]

Eskandari, S. 2017. Methods of modeling and evaluation of fire occurrence risk in the forests
of world and Iran. Journal of Human and Environment, 15(3): 91-110. [In Persian]

Eskandari, S. & Khoshnevis, M. 2020. Evaluating and mapping the fire risk in the forests and
rangelands of Sirachal using fuzzy analytic hierarchy process and GIS. Forest Research
and Development, 6(2): 219-245.

Eskandari, S. & Eskandari, S. 2021. Fire of Iranian forests, consequences, opposition methods
and solutions. Journal of Human and Environment, 19(1): 175-187. [In Persian]

Fallahi, A. & Mohammadzadeh, R. 2007. Measures to reduce the risk of forest fire in urban
areas. Proceedings of the Third International Conference on Comprehensive Crisis
Management in Unforeseen Events, Tehran. [In Persian]

Flannigan, M.D., Amiro, B.D., Logan, K.A., Stocksand, B.J. & Wotton, B.M. 2005. Forest
Fires and Climate Change in the 21ST Century. Mitigation and Adaptation Strategies for
Global Change, 11: 847-859. [DOI:10.1007/s11027-005-9020-7]


https://doi.org/10.1016/0098-3004\(96\)00021-0
https://doi.org/10.1016/j.procs.2012.04.120
https://doi.org/10.1007/s10980-013-9935-4
https://doi.org/10.3390/ijgi4010400
https://doi.org/10.1016/0034-4257\(89\)90023-0
https://doi.org/10.1016/j.jenvman.2007.07.011
https://www.ncbi.nlm.nih.gov/pubmed/17854976
https://doi.org/10.1007/s11027-005-9020-7
http://dx.doi.org/10.61186/jfer.4.1.1
http://yujs.yu.ac.ir/jzfr/article-1-133-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-21 ]

[ DOI: 10.61186/jfer.4.1.1]

110 sesloius [ P+ [ Jgl oot | o )ler 0590 / (SKier sLpstummmnsgST olinini aloxo

Fule, P., M., Ribas, M., Gutierrez, E., Vallejo, R. & kaye, M. 2006. Forest structure and fire
history in an old pinus nigra forest, eastern Spain. Forest Ecology and Management,
241(3): 79-88.

Garavand, S., Nabiollah, Y. & Sadeghi, H. 2013. Spatial pattern and mapping fire risk
occurrence at natural lands of Lorestan province. Iranian Journal of Forest and Poplar
Research, 21(2): 231-242. [In Persian]

Gheshlaghi, H. & Valizadeh , K. 2018. Evaluation and zoning of forest fire risk using multi-
criteria decision-making techniques and GIS. Journal of Natural environmental, 7(15): 49-
66. [In Persian]

Hydarian, P., Rangzan, K., Maleki, S., Taghizade. A. & Azizi Ghalaty, S. 2014. municipal
landfill locating using Fuzzy-Topsis and Fuzzy-AHP models in Gis: a case study of
Pakdasht city in Tehran province. Journal of Health and Development, 3(1): 1-13. [In
Persian]

Jahdi, R., Darwish Sefat, A. & Etemad, V. 2014. Predicting Forest Fire Spread Using Fire
Behavior Model (Case study: Malekroud Forest-Siahkal). Iranian Journal of Forest, 5(4):
419-430. [In Persian]

Jiang, B. 2011. GIS-based Multi-Criteria Analysis Used in Forest Fire Estimation: A
CaseStudy of Northernmost Gavleborg County in Sweden, Degree Project for Bachelor of
Science/Technology in Geomatics, Gévle university.

Karmi, O., Mahdavi, A., Hosseini-Nasr, M. & Jalilvand, H. 2014. The evaluation of
susceptible area for eco-tourism by using of analytical hierarchy process (AHP) (Case
study: Babolrood watershed, Mazandaran). Wood and Forest Science and Technology,
21(2): 185-201. [In Persian]

Mirdeilami, T., Shataee, S. & Kavoosi, M.R. 2014. Forest fire risk zone mapping in the
Golestan national park using weighted linear combination (WLC) method. Iranian Journal
of Forest, 5(4): 377-390. [In Persian]

Mirdeilami, T., Shataee, S. & Kavoosi, M.R. 2014. Forest fire risk zone mapping in the
Golestan national park using regression logistic method. Journal of Wood and Forest
Science and Technology, 22(1):1-16. [In Persian]

Mohammadi, F., Shabanian, N., Pourhashemi, H. & Fatehi, P. 2011. Risk zone mapping of
forest fire using GIS and AHP in a part of Paveh forests. Iranian Journal of Forest and
Poplar Research, 18(4): 569-586. [In Persian]

Morales, Jr.F.F. & Vries, W.T.D. 2021. Establishment of natural hazards mapping criteria
using analytic hierarchy process (AHP). Frontiers in Sustainability, 2: 1-13.
[DOI:10.3389/frsus.2021.667105]

Najafi, A. 2013. Studying and modeling the effects of forest fire on the surface of the land
using measurement and geographic information system (case study: Bagh Shadi Khatam
protected area), M.Sc. thesis, Yazd University. [In Persian]

Parhizkar, A. & Ghafari Gilandeh, A. 2007 GIS and Multicriteria Decision Analysis, Samt
Publications, Tehran, 608 p. [In Persian]

Pourahmad, A., Habibi, K., Mohammad Zahraei, S. & Nazari Adli, S. 2007. Site selection for
urban facility in Babolsar using Gis and Fuzzy logic. Journal of Environmental Studies,
33(42): 31-42. [In Persian]

Qudsipour, H. 2018. AHP Hierarchical Analysis Process. Amirkabir University of
Technology Publications, Tehran, 220 p. [In Persian]

\f


https://doi.org/10.3389/frsus.2021.667105
http://dx.doi.org/10.61186/jfer.4.1.1
http://yujs.yu.ac.ir/jzfr/article-1-133-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-21 ]

[ DOI: 10.61186/jfer.4.1.1]

. WAC g AHP s Jowo 31 oolisw! b ‘5)5.«0,_,».:‘[ PV TR SRR RN P LUV P R PY S

Rawat, G.S. 2003. Fire risk assessment for forest fire control management in Chilla forest
range of Rajaji National Park Uttaranchal (India), Master of Thesis, International institute
for Geo-Information science and earth observation, Enschede, The Netherlands, 78p.

Saklani, P. 2008. Forest Fire Risk Zonation, A case study Pauri Garhwal, Uttarakhand,
INDIA. Master thesis, International institute for Geo-Information science and earth
observation, Enschede, The Netherlands and Indian Institute of remote sensing (NRSA)
Dehradun, India, 71p.

Salehi, A., Rahbari Sisakht, S. & Jahangirian, S. 2015. Assessment of planning status of roads
in Yasouj Forest Park from the natural landscapes' aspects. Iranian Journal of Forest, 7(3):
377-388. [In Persian]

Shahabi, H., Khezri, S. & Niri, H. 2008. Investigating the factors of Saggez-Sanand rescue
station location devices using weighted linear model. 4th International Conference on
Comprehensive Crisis Management and Passive Defense in National Stability, Tehran. [In
Persian]

Thakur, A.K. & Singh, D. 2014. Forest fire risk zonation using geospatial techniques and
analytic hierarchy process in Dehradun district, Uttarakhand, India. Universal Journal of
Environmental Research and Technology, 4(2): 82-89.

Vadrevu, K.P., Eaturu, A. & Badarinath, K.V.S. 2010. Fire risk evaluation using multicriteria
analysis-a case study. Journal of Environmental Monitoring Assessment, 166(1): 223-239.
[DOI:10.1007/s10661-009-0997-3]

Varjavand Naseri, H., Zarekar, A., Ghorbani S. & Kazemi Zamani, B. 2015. Forest fire hazard
mapping using analytical hierarchy process and geographic information system study area:
Helen protected area- central Zagros. Geography and Environmental Planning, 26(1): 167-
180. [In Persian].

Ying, L., Han, J., Du, Y. & Shen, Z. 2018. Forest fire characteristics in China: Spatial patterns
and determinants with thresholds. Forest Ecology and Management, 424: 345-354.
[DOI:10.1016/j.foreco.2018.05.020]

Yousefi, A. &. Jalilvand, H. 2009. Investigation of the fire situation in the forest and pasture
areas of Mazandaran province (area of the General Directorate of Natural Resources of
Sari) from 1994 to 2007. The second international conference on climate change and
arboreal botany in Caspian ecosystems, Sari, May, 15p. [In Persian]


https://doi.org/10.1007/s10661-009-0997-3
https://doi.org/10.1016/j.foreco.2018.05.020
http://dx.doi.org/10.61186/jfer.4.1.1
http://yujs.yu.ac.ir/jzfr/article-1-133-fa.html
http://www.tcpdf.org

