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Great part of the rural livelihoods rely on the exploitation of environmental
resources. Mining is one of these resources that can lead to sustainable
development and have numerous impacts on various dimensions. The
purpose of this descriptive-analytical study is to evaluate the role of
Sarigoni gold mine and Ghezeljehkand pumice mining on the sustainability
of the surrounding villages. The sample size consists of 330 persons.
Sustainability assessment of villages conducted in three dimensions
(economic, social, and environmental) with 31 indices using questionnaires.
In data analysis, Spearman correlation and Mann-Whitney tests were used
utilizing SPSS software. The villages' ranking result indicated that in
economic and social sustainability, Ghezeljekand was at the first rank and
Jedaghaye was at the bottom of the list. Besides, Toghanbabagargar and
Dashkasan were at the first and last in terms of environmental
sustainability. Finally, in total sustainability, Ghezeljekand was in the first
place and Jedaghaye was the lowest. Sustainability level aspect research
shows that Ghezeljekand is a sustainable village and two villages of
Maloojeh and Toghan are semi-sustainable and three villages Dashkasan,
Baharloo, and Jedaghaye are non-sustainable. It was also found that there is
a significant relationship between different dimensions of sustainability and
also between sustainability and distance from villages. There was a
significant difference between the sustainability of the villages according to
the type of mine, the type of mine ownership, as well as the number of
working and non-working households in the mine. In line with mining to
play a positive role on sustainable rural development, following measures is
necessary: 1-prioritizing local workforces for employment 2- part of the
mines Income to be spent on the development of surrounding villages, 3-
mitigating environmental damage by managing resources and waste
recycling, 4- by exchanging information, involving the villagers in planning
and implementation, their trust and satisfaction will be gained.
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In recent years, forest control and management in accordance with
biodiversity and economic and social issues and its relationship with
sustainable development has received a lot of attention. The present study
aims to evaluate and compare the resource stability of two forest reserves in
the valley of Somagh and Baneh Aznavaleh Malayer in Hamadan province.
In this study, a combined method, including multi-criteria AHP evaluation
method and sustainability indicators the guidelines of the 505th issue of the
Forests and Rangelands Organization have been used to determine and
prioritize indicators of sustainable forest management at the local level.
Biodiversity, with the lowest score in both reserves including legal
measures and organizational structure, economic and social functions,
forest production functions, forest resources, conservation functions with
the lowest score have the greatest impact on the instability of two forest
reserves respectively. Somagh Valley forest reserve with a final weight of
0.571 compared to Baneh Aznavleh forest reserve with a final weight of
0.428 has more relative stability which is due to better biodiversity and
species richness. So that the Somagh Valley Reserve with a score of 51 has
moderate stability and Aznavaleh, 31 points, is in a state of instability.
Biodiversity, health and well-being, conservation functions, economic and
social functions of Somagh forest reserve has better sustainability which is
due to the greater differences and advantages of indicators of forest
resources. Indicators show the importance of local participation in the
sustainable management of both reserves. So that the lack of social
acceptance is one of the most important reasons for the failure of forest
rehabilitation plans and programs. The combination of AHP model
technique and forest sustainability assessment indicators can be an
appropriate tool for sustainable forest management.
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Soil surface moisture is a key variable to describe drought, water and
energy exchanges between the earth and the air. Due to the instability of
spatial and temporal conditions, the environmental parameters affecting
it are highly variable. The current study aims to downscale and extract
the soil moisture distribution map with high resolution and its spatial
analysis in the west of Iran. An educational layer was created by using
the post-scattering bands of VV and VH polarizations as well as the
angle of collision band () extracted from Sentinel 1 radar images and
land use extracted from MODIS sensor. Long-term average moisture
per pixel of GLDAS data was also used. The micro-scale backup
machine vector algorithm and the high volume resolution soil moisture
dispersion map were estimated between 0.18 and 0.46 b. Field data
collected from 38 sample farms of Kurdistan Agricultural Research
Center were used to verify the output map, which was calculated to be
R? = 0.5012. The results were obtained for the elliptical direction of
three times the standard spatial deviation of the northwest to the
southeast, which shows that more than 99% of the moisture distribution
is expanded in accordance with the spatial arrangement of the heights in
this direction. Statistics of 0.3978 Moran index and P_Value value of
0.0000 showed spatial autocorrelation of soil moisture. The hot spot
map also showed that the soil surface moisture is nuclear in the
northwest and southeast directions and more at altitudes above 2000
meters. Hot spot analysis also reveal that the moisture has strongly
clustered to the east and inside the country. Using the obtained spatial
analysis results, low or high soil moisture areas can be identified in
order to identify environmental potentials and improve the decision-
making process, allocation and spatial distribution of services.
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One of the most important criteria to evaluate urban spaces is its
quality. The existence of these criteria has been proposed to perceive
and receive space, the presence of citizens and the transmission of
concepts such as identity, vitality, dynamism, memory. Representing
the quality of space in mass media such as cinema helps to improve the
quality of the human-space relationship and the continuity of features
that may change over time. Therefore, according to the research issue,
cinema can both complement urban knowledge and, as a valid
document, help the audience understand space and urban issues,
confirming or denying the characteristics of space. Thus, it has a
powerful effect on the viewer and emotions. The purpose of this
research is how to represent urban space and environmental quality in
one of the best romantic comedy films in history, written and directed
by Woody Allen, called Midnight in Paris. The research method was
qualitative and independent of numerical documents, based on
experimental work (film). Data collection was library-documentary and
film viewing. In this research, first, using urban planning texts, four
categories of environmental quality were summarized in a table and the
criteria obtained from it were in accordance with the film semiotics and
related codes. The film analysis was based on the content analysis of
sequences containing urban spaces and only image analysis. The results
indicate that in order to achieve and accurately understand urban space,
information about space can be obtained through cinema as a visual
tool, and the definitions of temporal, spatial and cultural and social
realities can be defined and redefined enhancing the value of urban
space in order to improve and strengthen concepts such as identity,
sense of place, city memory.
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Landslide is one of the most destructive types of erosion on slopes,
which causes a lot of financial and human losses. Since it is difficult to
predict the occurrence of landslides, it is very important to identify
landslide-sensitive areas and the zoning of these areas based on the
potential risk of this phenomenon. Evaluation of landslide susceptibility
is one of the basic tools for managing and reducing potential damages.
The present study has attempted to assess the efficiency of various
fuzzy gamma operators for landslide susceptibility zonation in
Taleghanroud watershed of Qazvin province. Therefore, the landslide
distribution map and also 11 effective factor were first prepared which
include layers including slope, slope direction, altitude, land use,
lithology, distance to road, distance to stream, distance to fault,
earthquake acceleration, precipitation, and maximum daily
precipitation. A total of 15 landslides were identified, 70% of which
were used to model and 30% of which were used to evaluate the results
of the models. Then, after determining the values of Frequency Ratio
and fuzzy membership for different classes of effective factors,
landslide susceptibility maps were produced using fuzzy gamma
operators (for gamma values equal to 0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7,
0.8, 0.9 and 1). The evaluation process using Density Ratio and Sum of
Quality indices showed that the gamma of 0.7 has higher accuracy than
other gamma values in the study area. The landslide hazard zoning map
of the superior model will be useful in land use planning and reducing
the landslide risk of the region.

% Corresponding author E-mail address:

jamalmosaffaie@gmail.com


http://ges.razi.ac.ir/
http://qazvin.areeo.ac.ir/en-US/qazvin.areeo.ac/1/page
https://dx.doi.org/10.22126/ges.2020.5787.2297

oY) (IFA2) TF Lo g, luls 5 Lilas

39,0 33T 30 536 Sbl Gl T 31 03l! b i e ) Cumlid SNadig)
2939 bt

Yoo Y. ) 3 .
ol o 318 el ezl el U plias Jlox

- . - - N T oo o . . 7 R 4 P £ s “ . i . - =1

Ol ol «55)9liS gug i 5 Siisel soliciz Glojla i s, ] 3 ST cbli> 0Kty ou/ sloojo> Co o 09,5
I3 I3 . e e P P

Ol o958 98 Hlwl s olis 5 (55,5LiS” Dl (5 o o penl polio Oliio jizo
. . . PO P . ST N I e e =r

Ol ol « 55 )9liS gua i 5 Shjgel elivize Glojlo o5 )0 jm] 3 ST cbli> 5uSings (Sb Cblis> 05,5

US> Wlis olasuive

Elgil 31 (S el aials sl Cronndy (K Blge 5 S slo Sadlas Jold a5 (553 cye
aSbuTjl ogd oo Slols Sl g Jbo sl lud coge a5 Cunl laaials 13 iolu 3 o5
o e @bl olulid o) oml 5l el St Lagh i3l €939 Oloj (i llio dxsiy i
Seal oanay ol e 5l (86 S Jenily (el Bl ol anai 5 250 WA g YT 2l
9 S pis bl Lol 5 (B33 e 4 Sl (gandigy Gloaid dgs o)l Sy, AR RR RIS
el 58 55 e 8 ,ble Gl ol yilo L 5 el Jleis! Sl s ualS VARSI (3T (g yims
lol elaie oyl (6l g (goiaigy (3B LT sla ,Slas 3l oolaiwl b 938 bl el
L) ot Cog o do 0 Jals Sl &Y 003l 5 g la by ey STy dsds
w0 oy olis (JuS 5l alold wal T 5l alols wols> 5l alolé (el (3l 5 )8

gy Wlie £oi

L‘M)/.J:.Lf
(lgld o (538 Cugac polie

Esozme oS 1 Cud Gt gabdigy
TN coas olwlid (533 e 003l 5l gaemme,s ol as ailjg, (B,L iSTas oL ke ol

Comd polie a5l e o ool Lo Jow gl byl sl 7Y 5 s5leJoe sl p

ool b (A58l e Sl Al it Jolge &2 il (sl 36 Cugie 5 Syl wrpglle Ul olias ol
A g (Vg A A Y I8 D e IF Y Y /) ) 65 Lol caliss polis ) v 3ol £, el B 8y £ el
Eo—oza 9 oS, Camnd Gl ar s ool U s soiaigy sbbasss obj)l mlbs Sl a5y (VYR9)
polie plw an o 65V <30 5 IV L luie b (658 Kloe a5 olo (yLis asgllae boShos sl oslan sl Ly (353005
SylS 5 Joe (3 ome) Shs (aiaig 28 Coul 555 addllas 390 Ailaie ;s LIS 39208 =2l 5o 58 sl
Oy Sy 1ol 5 (2 0550 dilate L3I glacs )5 (talel anlp 0 1) (age

udls aalgs adlaie

ol g Ldl iz g5 8 Sl
A=Y «(Y) e il

doi: 1022126/GES 20205787.2297

jamalmosaffaie@gmail.com i gmme B0t g5 &L,


http://ges.razi.ac.ir/
https://dx.doi.org/10.22126/ges.2020.5787.2297

Qem¥) (1199) 1T oo 5, lrls 5 bdlyia /o), (Ko 5 oy lduco vy

doddo
5 S o slaal o (S Blye 5 SIS gl Sudlaz g b alral> des Jold (55a)0ee;
loan T 5l aals polulp sdee jeboay (o33 e O YAY (G Kan 5 aigdh)) Coul aals (ool Coomsay
(hlSes 5 o2 sngdle) was o0 &) )8 (o5 Sielsd 9 SLwrsS SIS ne a5 bl o alise
e ol S 3l 4 Gl o0 BB e 985 50 S3e rerb Jolse alazjl (o g WINTAA
9o 0dmsdy ol (VYAF (e 5 slaae) 5,5 o,Lal T aiile 5 Cusb, i S concds
5 25y Sl ol ()9 5 65,5t Lo« SsSme Gblis ((cwiipe sloosls glsil & &l
(ol 098 (@ VTAP ) Sen 5 plbae) 355 o0 b ()jl5e i Saledys 5 98115 slaodns
S1adyS oansb anli ) )l 5 Syl wile oy (nl £985 5l (AU armetan; 5 (sleizl
o8y 51 gz sl o Giysd Sloys, FAPY |5 5 009V gy ame ;5 Y VF LY+ F o
b Gl s 355058 Sldllas 15 ol nl H9aS 50 (V1 oo Sad 5 | o0) Wloads a2aS b b i) s
by o lus g bosls ganpez (5,155 bl cunl 485 & g0 33 e g sloogs SIS >
Gl 00l 859 JUb,y o)Lls VYFAQY g0 1o 3sd e 51 (ool Oyl lie (o33 pan; FA0 0 4y
OYAY b 5 slaae)

Logladl Jlo s ol sl a5 kol JUT 5 0, sloml 523 5 €55 wounlo @ 4295 b da 58l s
(ot (smolid ey dlaz 3l e pole calize sladll; o Kinghy dalllae 5 4255 550 0)lsan ()l
Bapdy 50 Phe Jslse ogeSie 5 Sz Lol 009 0 f 5 SIS s o5l (a5 9055
s (YA e 5 (6)kasz) ol oad ol 58y Jlaiol ao s (pend (B Siie sl ¢ G358 e
slzml 53 fie Jalse (oaled Julo 5 0aazy sladie 65,54 pilinne (o5al e 585 (Bly Jloz>]
a i Ghlis (alwlids 5 ol 5 el JSCtio Lo s ee €585 (o (stotey STl ool
potie ) (oS Cmeal wanay (ol 590 5l (S56 ShS Sl (il Bblie (nl gainaieg 5 G2530me)
At Sy oy 3blie ol (545 5 [ime Gblio 4 (o s Sty jf ol D jlie (sutiaiyy
4 by o 253 me sl ganaigy loatid 3,8 Ao )6 (VWA Y0« gelad) (23300 59 5l (S50
Ve T J g olaol ) 508 Sezg L3l cpl 45 5 (oo0ate sl b, 5 ol VAV dad

5 2 (S s 90 ol Camle bl Gl 1y B3 ome Sl sanaiyy slo b,
Jos 70 Jslse o5 (s 5bar digdi o @l lofug bfliz Lulpd )5 (225 ladoe 05 e 5 L]
Sl Sl e g Sl 0ol (6 0SE elge (pan 2 b ooy adlaie ()] (ol Ll il b el
Slad cosal i Loyl jo 4 aten g bl sla Jow ;500 & abls calin plas Koo gble
o3 ey Sl Ay 5 Crmen o530 ey S A 4 435 b (55 lbL 5 Si5e Jalge calisee
QY GHSen 5 Geoy]) (rmoms = 553l Joo 4 (lgie (275 Sloisy alox il 105 0 (sotaigy
RPSEHIRNE SPRPIL I S5 R IR IOVIPARONIAF, ST AN PR N0 B, oI Ny WES

1- He

2- Pradhan & Lee

3- Yoshimatsu & Abe

4- Yalcin

5- Hasekio gullari & Ercanoglu



vy 358 ol 39,5 Wb 5] 13 (576 515 5o ySlas ) 03litw] b (i3 g0 Comolivon gatigy

Yoo Y _ ) .
NeVF o YL g jlasS Vo V8 ()l )lSan 5 o (s00,S VY ()02 g golB g VY
s (V18 s s e V1 ) LSam g o2 V1A LS g S slT eV VY Taglizy 5 Lol
‘&5‘ 9 G:LQ..a.n AYAA ‘u‘)&o&: 9 G)La.»a.c) M 9 o):.x...cw Q?’:‘“")f) a )...: 6)Lo1 6L®JM ¢Lo>)‘
6318 Slals 5 (65L8 sdate (Y VF L)LKo 5 st T eV Y (e 5 conlBygn ) YRL 5 VYAA
Eoian oras A0S ((VYAY () Sen 5 (g3le V10 o, Sam 5 ' gor ¥ oV o J ¥ P SLLS)
A JERCONINE Y R, SRVAPRN N SUSPRAINNR PR L SN RCOUSIANE JOPTL g SR WOV I )
_ . ¥ . .

JJ.Z_‘? L}*’j) ‘(Y’ \¥ c\ &)‘) 9 S H—=>9 AR co‘)l_io.b 9 ‘so_wls)g.: ¥\ ‘Q‘)l_i-o.ﬁ: 9 w—.uJL))
PRIV PET RN OV R PRT SNSRI Lo SR L PR N OIS IPA R NI
0,5 o)Ll (F-10 o San

Godigy A28 G e Sl 1) LUl alisee olie a1ldS slataghy Ll (65 slagilnl 3, 50
IV LS O PAR (S 5 g0lp0) 5ha ail 5o 1AV Lol 4y g8 o b T Aozl a5 Wlos S il
10 L OV elawl 5 Jgo ATYAA (e g SC0) ol e bl (s 5 o)lyai5k puzY 5o
098 bl G 5l 5o +AF LS OTAT () Kan 5 ()la) jodis o2 Gl sted 635 0 o o
ligain 9 EL 1o AVE GLalS (Y eV () 0,5 s cglaibae yo /AVD GllS (Y- F o LK)
LlS sl Shos 36 s 6l 55 OVYAY) (6 pnmrcony 15 0,8 o)Ll (Y)Y o)) K0m 5 Los Jsiginm)
domil 5 gy |y GO0 sl Goidigy 0B (35 50 5yl o G5 Blieys e Ol L) 50
sle WS co dalaio CJa,«J 36 i slras o (538 Gl Kloe jo L jlode ol8l L as co F
el 0l ol g a5l| s condigy A A

Bblis jo as cunl o3V woasay cpl £635 5 AL ol 4 a3 L as el ol Soke &lis 950
Ol Gl lud 4 a>e5 b aS cuwl (938 liwl jo s e 4 dxiies 5 Sl sS sla jidu ales )|
BaStghy Ly (slaslipalds (b (g38 (bl g logul 5 (snmb @lie JS 850 e 35300me; Jo 5 Sz

1- Pourghasemi

2- Karimi Sangchini

3- Kumar & Anbalagan
4- Stanley & Kirschbaum
5- Abay

6- Nguyen

7- Liu

8- Althuwaynee

9- Tangestani

10- Bui

11- Caniani

12- Conforti

13- Dou

14- Vakhshoori & Zare
15- Random Forest

16- Trigila

17- Catani

18- Chen

19- Youssef

20- Hinotoli Sema



Ve 358 i) 39, Wb 3541 13 55U slol8 (oSl ) oliiaw] b i3 o j Commwlins sdbsigy

b9 Sl 00d adgm o i esy s aiaigy el JLslss s lonl § S bl
&S Sl (B3adimn Sl (Gl Wax GaleS 5 psm e Slaghy, Aozl 5 LS (536 sla 0
olpl sl Loan¥ 62 050 5 pox oMo slacusgasme 36 (g3l late 5l oolinul JJoay
3 Do) £589 Camlas (gainaig 5 6B G ps (nicmlie et g) i JLAs 5l Boa
5 liblio sLa Sal, 1,1 sl oarsT 1o Wlgi o Lidghy § Lol s sl (g38 ol il Lo

Sl ol d 353 ae 4 el 3ble o pae sl 1) (omwlio SleMbl g oa soliul ol 2!

(3 3390 Ao B %o

LS AT e g b S sl 99 0 R095 5| i (02938 sl 5 @8ly Ceand) 09, W ozl
A sgam> Alols o5 Jlads (o,e YEOYY' B YFO VA g 5,0 Jsb 0-° Y 5 0-° V" Slatee fyu
Lo $) 35,0 all 3l 4y Jlah 5 anllas 5,50 B50me 35 3 58 e G Jlah (5 5skeS
oy, ddg a8 3l g 5l bl 4 Gy 5l el Gl e g 9 Lo 4 gz 51 (G llelis
OS2 09,0ll Absgx d (09,0l b og,mgall I :):u) 095 yuis ddlaie 3l aS ool Dguzme 34,0l
NP Bl slas )l gl ls aS col 0g,mls &g, Lol slaasli s 5l (S 0,0l 5wl 0ed o
soas y3bass |y 055> mhaw .wl 3T 6l ,o mhaw 5l e Yo VY gl Liligio 5 YV ¢ iSlas glis)|
39,0kl wils g ol iy e Byl eade Jlu 5l pidu j0 oS W o LSl oleesS
33028 5 GBI (6 EL «55)slaS (T &bl )3 comlio Lalpd Jdoay 575,05 o0 055>l (sl
O JS8) o)ls zlgy slos pnS mlas

FFoofe / FhesFo\ [T R
. / . .
N / \ i gloid
&/ \ — =
<=5 / ade> | =
.: g// /, \ 9> 308 | 03
i) // \ LY 'S
/ o
[ // \\ osle
/ \
A
/ \\ 33vpuoly
\\ —— gbol,
&yl

oy TVeet S

1ePA : Jilo>

r#°r.'N

Y
3
2
c VY F 5 A
-— Foghs
8°v'E 8°Y0'E 8:°r'E 8:°rd'E

Ol 9 2938 olinwl 10 39, Wb sl coaBgo ) JSi



vo 358 ol 39,5 Wb 5] 13 (576 515 5o ySlas ) 03litw] b (i3 g0 Comolivon gatigy

W g, 9919
ilome) 3t e Jolgs AL it
(sl iy o 221yl (625 el Capz wad (e gl )] Aol il Jelge lg) e JLlgs yo
J—olse loscas o5u505,] Jeiliy g AVl )b Laligine ool 3l alold ‘4.@1).31 3 alold (S 5l alold
Oy b gl ) aghy Joe caaS i Jolse 8285 &g5 (6l Sl alis .oy ool 333y 2 Si5e
duw NiYeoonn (_JJJL_A-M l.: )9»»5 45“’LW’u~") ul.o)Lw G"JL‘"’L)'*’Q) 6L(bd.w.m 6)4\.0 0o ‘:Lic &5\9.:
Ve = . . ) T
Dy Sy 565 pglas g ViV oo oole b jalS (6,10 55

Sl il sl alyy, i,b iSTas olide laml wlyg, (o)L iSTas dass Ay (ol
53 ol o slwosls a4y (Bl lp @95 re 5 b glAl Jlopa 3 VYAV BTV sla Lo
).:QLM (Ol.i:—m..}.‘ B0 W 3_l>).a ) W) C‘)?u.w‘ L)—‘ ey .Jos.gfo GLQO)LJ 9 ul?u.:‘ 6"%36)4‘ )‘)S‘ﬁ).:
s «olpdyo g o 9,90, Jlw YO caSh 5,90 sl 95 om e 5l oolawl b ailyg, 3,b yiSTas
A dngd @l slaollius! glakats polie 5l Jlo YO cun8 3l 5,00 b ailyg, o)L iSTas

oAt (938 B09ae ;3 0) e (Bl QUL (s098; A2l eoj Jrmey S ele o pS a2
b g Sebaimsjos S bwimeios (s p 9 (95) Wb odlitul H9dS cwlid e Glojl dhewges
‘~ 3 . - N “ . & . ." E3 . F & < . .
L oo Aoy QLD (098 (sloools (rizma <V YV (g0l 5 55 (00938 80 1o (il = 05 )y
(\\NQ‘T‘ ‘u\)lS.o.ea 9 stjm 69.«#5.6) KW 4.4‘; JL....: \‘Y& wj)b 3)3-3 6‘]: J.u 043)3 uLa.uJ‘ éajm L .'054).0

a@“’)’ 9 fs;l—.’.)-’.’ g Ll 5l s ) ey Jd9 50) b b5sdeey (23515 A0 s 6l
s claadd Ve e g 1Yo Cilise ol oliie b dilaie lsp o uSe ) (0 ooliul
lo iz oloslor 331 0me sloasds alox il SLeMbl gl plo 5 &)IUSSS (slojlgale pglas N:YO- -«
@l 2k da B3t hees (lelid Sl g b ooliul (glamino oz g SlamiosS slop b p Joiin
Loy al ) (oalod  Gloe 85 7S slavoil plomil 5l sy o ags Loy ey (25T

Al ol el (S gs bhaidi g9, byl (ST AL wad olulil

S bl e ,Slos 31 oolistwl b (5038 (o ) Comwlivs (L5 )]
ool gk 5alimey (ST 228 L e F5e Jolge 51 Sy atis Tl Tz ST 8l 5 dae o
}loo&wlb‘@w,a)o.mua;:.&.q)f'y&ly&iﬁ;)\@b)@p&}ﬂw}w}oswwaﬁ
(Sas 5 ) 15 dlone o Jalge Sl 51 S m cmal e o Aly) ' Jlold Cons A
09S aS Cowl ;53 a3V (Y1 () Kan g coKw g00,S VoY ()10 g gomsld gy V)

1- Google Earth

2- Easy fit

3- Peak Ground Acceleration (PGA)
4- Flows

5- Rotational landslide

6- Arc GIS

7- Frequency Ratio (FR)



i 358 ol 39,5 Wb 5] 13 (576 515 5o ySlas ) 03litw] b (i3 g0 Comolivon gatigy

) W1 e Laly, el o]

ooty plad (o5 doyo 4 axly 05s) ds o Cos il
aib cumal= (0l L) Colus oy Colus) H(dihate JS colue /553 JS cols) ) dlal,

wa-ly (530 W30 o 4 a2y (LS5 aw Slgl8 oo
aib colal= (Aol b5 Colue lasly i) w8l colun) Y aal,
U—‘ 6‘)” d.n...'a g.,u:o.m‘ dde ‘ML’ 03 U’“")"] )L>o »‘9 AS.’ @b.u GALQJ 4.‘>uL..‘> aS el LJ"‘ A.L:J‘) LJ"‘ \)‘)_»‘
Sles oo ol o oo b 1) o dslol dzeisyo 9 ol dalgs Coled o 9l
W>ly Colue oo 4y axly hiad do s Slgld cod o
il cumal= (0l L33 Colus faxly coluw) (o3 S coluw faihie JS colus) Y dla,
3B LB sla Slos 5l ol> jiogh 10 (s o 5 2oz o Slos slacudgass 45 a5 L asloljo
Ll slo Slae 5l ool (gl aSlouT;l .o solitul (Cusal) Slol b cans wllp slaasss 5.l jglasea
g8 Comd polae plpls il G U oo (o s polie glls 50 codenl glaay oS caul (59,0 5318
Cogmac polie flaicd (Jol> polie g ol bowd goue dls (pl 4 (F dlail)) L;a.> &b 5l oolainl b laayy
A a8 S 18510 (S0 g o o Sl (5008 45) e Julge Slids 5
63 Cugas laie = X - MINg | (MAX, - MINy ¥ il
Camd polio JiSlas g o> Cui g 55 MAX g MINy g Jlgl 3 cond Jlade sles X alal, (o

Bl 0ol (315 (slaary (3l s Aok A sl Culedys e e Jelse 5l Sope Slib gl 3
S J_,.l;o u,aL,.u\).g Wil SO L ).q_.a Oy Lgﬁol_ﬁ.o Lgb‘o as L;)’l_é L;L(bob‘.) d"‘d’ (_ngU&B) A5
fuzzy And, fuzzy Or, fuzzy Product, fuzzy Sum, and fuzzy :;| sl e La g, oyl el bacgamo
Sl Aoz (6995 sloany an Cod Jsbow o Cogac gl |y ilide a5, 0 45 Gamma
.MO‘SA

099y o=l s e &l e S 4 by o s Jsk degormo (gl 1) JBlas Jlade Fuzzy And 3.al o,
1S oo oolaiwl byl 6l O Al

Fuzzy And Value = min (argl, ..., argn) O dlal

099y o) 20 o a6 SO ) bogypo (slo Jokus dcgezme sl 1) iSTas lase FUZZy Or 5.8l g,
1S o oolizl )l sl £ dla

Fuzzy Or Value = max (argl, ..., argn) 7,



vy 358 i) 39, Wb 3541 13 55U slol8 (oSl ) oliiaw] b i3 o j Commwlins sdbsigy

aS s o &l e S 4 b e o Jsku dcgaze sl 1) 53 oo jlaae FUZZY Product g.els s,
Fuzzy Product .cuul S Jaose jobds 50 (699,9 sloas¥ polia b 29,5 &Y polie s bl | s
S oo ooliul b)) sl Vodkal, A 5

Fuzzy Product Value = product (argl, ..., argn) VY dlal,

Ho) 3B 0 431)‘ Qlio g_i' L Jog.g).o ‘_gL:bJﬁLu :LCM é‘ﬁ 1) G}lé e )‘A.bla ‘Fuzzy Sum d,..oJa u’l}”
1S o oolizd U550 gl A b, o 51 FUZZY SUM (sl oY (6 ez go 5 ogliie g5

FuzzySumValue = 1 - product(1 - arg1, ..., 1 - argn) A dlal

LalS g any yidu 99,0 a5 (631 0 5 (531 mox (5 o Jol> Jlaie Fuzzy Gamma g.ali g,
ol L0 e ams o ]l S0 SO s bgspe sla Joke degazme sl 1) ilodiw, (SG B yho fp (s002)
ol 4 ddayl ) JSoay g,

H(X) = (FuzzySum)” * (FuzzyProduct)*” % ala,

A5 Ll Spgoan 636 0po (2l SIS 55 656 e (o2l DI Wl s (36 Ll B,
Ar bl e Gl o 5wl 558 oz ploa b plp (295 @l oL pp LE &S (U 0 09d oo 4 S
ool wl ooyl slp Ve dlaly &b 5l Fuzzy Gamma g, .ol (558 o Gloa b ply (29,5 il jo0

S oo

Fuzzy GammaValue = pow (1 - ((1 - argl) * (1 - arg2) * ...), Gamma) * TN
pow (argl *arg2 * ..., 1 - Gamma) i

ooliiwl adly po 5l 3 SzsS o ee )3 5 @ 5l S polie 4 5l aS (ablge o 5

Sl SIS O ygods ) loges o Product s Sum And Or mlgs b LS calizes jolae dlayly 06 oo
Sum, Product, Gamma (0.1, ...., 0.9) ;L8 5-ali sla Sg, 3l eolaiwl b g, Giw jLide jo .l onds
A G o fuSey (o35 SNyl B (s hhae L& elal g Guead (3530 £989 4 Sl

Lo (e g 215 U3
gsomn s (V) Al o515 s sloasLis 5l ssliial 350 slo o smwins 5 LI b3, sy
YL o515 L 5bloe w1, il oy 45 Cal (glaids el s 8285 05 solitil | Conslbae

olod sl (o3l Gl o515 b Bblie 5 (253 e

)

1 oA Fuzzy Surm|
3; ,‘f;-. Fuzzy Or = « /¥
3L F-
'13 I¥ Fuzry Product

UiE

. & )
Lls”

Ll Ciliseo polie b g3l auley Alaly Hloges ¥ JSCo

1- Density Ratio (Dr)
2- Quality sum (Qs)



YA 358 ol 39,5 Wb 5] 13 (576 515 5o ySlas ) 03litw] b (i3 g0 Comolivon gatigy

g9 Lot i)y Cobows 51T Gulol p ( S53)0me £939 s (soainy Fp Joe b))
Al pll casloanss eolaiwl (guudig 4id A (o AT dlwgn

S5 S b a3 glaos) 51 S e 5o a5 e o515 5l Slas i slaos ) Aulie 1y
Hlr eSS S o5 gl S )3 85 6515l A by S po 09l e ooliial Hlas
ol 15 e 85 (g IS 5 5530 515 5wt S 33 5 ST g b Jobes w2l S
loaii 5 i5d s o515 by sl adlats S 58 5530 o513 Lalugie plies b Joles cial g0
Lol G35r0 O jg0ds s n slos, U las oS b0, 5l clonds gy oo jgbay a5 (6 ks

Sy.
Al
Dr=——"=—"—-7100 .
> Si VY
2L A

gt yhas slood, (r SISE 4z o Sl Sl Gla G slaws i g Slas (DS e 0 b i
g ddlgS (6 i Cangllie b <38 lyls (aid) by, ol il 43,5 &0 o o515 S asls
50 hgy O Sles Cpglhae Ly Cino sainoylid e oo dmwlee VY dlayly ol 5l 457 CobS ggamms Jade
0,000 0929 (ALl cpl Jlade gl (g S, il ol adlaie Jsle ey s (St
P Ol b Jaw g oais aid )3 Lai s /) 3l eS Congllas rex el polae o WS puien
ST Camd el polbe Blyoul STy csl il jlg iz 5l @515 Cond a3l &8lg,0 09l oo
Lo oS jo Lo oia) e o515 a5 ol ] Bosaoylis il oo o walisee sloaig Sl
d‘)ﬁu‘ 4> 2 u&).: g9 9oy ..\.Q)‘j? u...)l.: )...: CA...’?LE.A Zo= ua.‘>l.w )‘..\.Q.ns 0092 )in.\i’:‘ a u_i.n)).: alisee
Lo yoid e o515 a8 Conl o ko cail yidan cilies slaaigy (S5l 5l o515 Cond asli polis
ot IS iy i o5 anls 5 5 Casllae g a3l a5 458l Sali5 %0, |
anlllas 590 dibaie (slp g 039 0,95 (6 VL EEno jl by, o] Wbl iy Congllae gz aS s e

Qs=zi”:l[(Dr—1)2><S] VY i,
el dilate JS 51 s 55, Corle a0 S tisllae gaz Lals QS

PGy 2 F5e Jolge glaaldd

g 5o by sl 5 O Jige Jolse SIMDI (sloary @ Gipalime Sl (sitiaigy (sl 45Tl
S abols (bt S (e Gl @) el Sz et Ay ol else (nl (o098 sloaii 5, i
(V' JSC5) ab angs il )b 2SN g ()b M ) Jopmey Slid (JuuS 5l alold caal ] 5l alold wol>

U 3% 33 (o ) S| g Al
Eaozma,d dbg> il )3 a5 ams e las (F JS8) 55,0l 0l gla b ial ey (25515 2l 425
YeYY L )_3‘).3 L@QT JB‘..\:> Colaos a5 0l cuS 2oy VF2AYYY Egoo colo b u,u).a.lu...a) oo)’Jl.%



va 578 Sl 35,5 Wb 354 45 45 gLl sl pSlas 1 05liuw] b il of Comlivn g bbsetigy

9 O rHome) s Slp e yie WP Colus (nuSiloo o pa e OFFYVA L ply Loyl 5 Tao oy 520

FFoFe Faeefe Froote FFeoFe FaeeFe F5eefe
z z
T +
& I
o LS
- -
= =
a a
2 2
o o
= z
= 3
2 3
N £
- -
be b
= =
= £
B FooA Zz Y F P A z
gk N sk N
8 E a:°v.'E 2 &Y E a°v'E 2
&, of o T,
(4> 0) o 1o dilsog) g anl pl 2l
FFeote Faeefe Froote FFeofe Fae¥e Freete
Gl | > L
N . by - N . by, : N
& X o=
26 ™ it %
% - | B % ) .
s s 1
s b i
E TheootFRe E
R
AT = =
[ PSP 5
e »
S g
- >
Be Be
B =
Fa 4
1 [ Y z T A A z
FoskS E Soghs N
g g
a°rf'E a°r'E ol AV E a°r'E Fod
(y0) gl )l Wik o e g 1
FFeofe FAeofe FFeefe FFeofe FAeoFe Freefe
z z
- £~
2 2
£ £
= -
£ =
bl el
= >
o o
z z
& &
S -
be be
B =
P 4
1 [ Y z Y F P A z
FoskS E Soghs N
g g
&Y' E a°r'E ol AV E 8°r'E Fod
JuS 5l alold ool 3 alold i
FFete Faeefe Froote FFeofe Fae¥e Freefe
N b glaialy 2 N gl z
o s T . b <
% s |0 % S
-
x S =
@ 5 3
o .y o
-
[Jesein z z
= 3
S ES
- >
be Be
B =
P 4
1 [ Y z LY F P A z
FoskS £ Soghs N
g g
&Y E a°r'E o &°Yf'E a°r'E ol

wa&’ma saslg iz

(y%0) JousS 31 abolé i




A 578 Sl 35,5 Wb 354 45 45 gLl sl pSlas 1 05liuw] b il of Comlivn g bbsetigy

FFeote Faoefe [ FFeofe [ F5ofe
oo z z
N Al sleasty T T
¥ e B :
83 e it b
K YA TEY =
21 - YPY-LYFR 2
| & -ty >
'\,__\I;] e i _Z _Z
Sa > &
S =
x =
$ 1
P £
1 ¢ L 2 4 A z L ¥ 7 A z
Fosks ES Soghs N
s s
&Y' E 8.°r'E T &°vf'E 8.°r'E ol
(OISR el E
(T2 N [Ty N ¥5.Fs FFeF- (73N F5eeFs
z z
3 N oy, [y
= =
® $ - ®
[ ) e | ¥
‘ i TAe—TA-
a & - TA-FA
E E - TA-SAe
- OA-PA
= - A-VA- =
£ [Clewir |-,
& 5
S S
i i
B =
o o
19 L 2 4 A = L ¢ ¥ { A z
ks N - — — i g5 kN
S s
&Y' E 8.°r'E T a.°rf'E a.°r'E T

(EEAETRPErIN ¢ SF FIP (XE) (yho ko) 6YLo )l (oo 23
59,0l 3uul )3 Ghiime) £959 2 P oo Jolge Bl loadss ¥ JSb

FFofs Fo.-F- Fheofs
. " . p=4
3
N i gty [
b
% i k-,’
[Jeesirm
x V) M om
t_
<
B
L=
£
3=
x
) CAY R P A
: e aghs
8:°Yf'E 8-°r'E

39, 3usul 50 59290 G b ja ey STy Akt F S

=GO 45 sl G Sl OV Jgaz) 09,0l ssel Lassmesdsas sloiil ey o bl Ao
9 u*‘J—'Ju*—‘) J_Ia.’> Aok 2‘:'9(’" 6‘).: Lbu] JAREFLY 6)}]044 Sloads M u.»?u 90 4 43.»»9?:&93944 L§L°
s ooliz s sloadis U3l sl lagy] 7Y

wJae )l 9 ol Jol o sl 89, jusul dwgu £ 98941 b sb 38 (o ) S5 ) Jguer

(¥ s (¥+) Jo bl Js

(@20 5) gehams ggazme ol (20 50) gaws g5z olass (g0 70) ek Eg0e olass
OTFVYA ) VIYFOA4 Ve VEFATYY 0




M 358 i) 39, Wb 3541 13 55U slol8 (oSl ) oliiaw] b i3 o j Commwlins sdbsigy

S8 Ll sl Shos 3l eoliswl b b 38 cpmey €989 Jammily (b 5!
odddpwle Jlglyd Cod g aid 2 0 55 e Gl (Julge slaais Slib colue ¥ Jgux o
ol 0 48l 59, il sl o Lelse sladids 3 ik o gl

09 )0 53T ) Al 58 Slglph o 9 (5330 < Jolge (Al Sl Coluna ¥ Jour

G cogas 9l Cons (HLS) 33 (o o bno (Hse) colue olub Jole
YYVIV -0
- IVA¥ “JAY ANY VEE 10 0-10
A V- f YY/va Tvay VO-Y0 }
LY V- YAIDY YOV YO-Y0 Z:
\ AN \VE10 YV Y Yo-fo ~
< [DAY NN Y/EY s8Iy £O<
YVIY F
V4 VYA VY YYY- /8 N
3 \IEY V4/F0 YAVO/D NE
“Iva¥ V/Ya VIY VOYY/D E %,
- IfOY “IVY f/ay VVAT/Y SE )
VSV - JFY TIvY AR S ;
[FF0 VY SIA VEEY/A SW
NIas VY ey V& A w
JYef il FIAS VYY) NW
) YN Va/eA VOFAIY Ve VFe - =
- [BYY VY VO/0F YYYE) V1Yo @
JIYAA SJAY YANY FATY/Y VWO -YY .- é
“IAYY VIV YAOF YA A Y)..-Yfo- by
\YYa YE8--YA- - =
Yy YA+ +-Y\0- 3
-IA A FAIAA YAVA/0 YA--YA- .
o[04 oY Nize TYYY/E YA--FA- _;3
AN Niie VE/FA OFASIY FA--OA- 33
SN0 NS 1% YYay)y OA--5A- g
YAY/A SA-YA-
) o+ FO/Y VOFAIY V=00
N “IVE Viny YYYE/ O0-04 3
oY o) oY YAFYIY B-5Y :E :1;
SNAY L Y0¥ YA /A SY_5Y 3 g
AN e NS INAR! FY-Y) 53 -
Yy Y1-Y0
OAVV/E CIYYA-+IYEY 4
| Y/-Y FAVY FYOVY JVEY-- VP8 ESC)
-I584 VYA R TYYAR CYES- YD kY
VYA N INGE YAAAIY Y-
DAY VYA A YWAY/A YO0 3
<IE5Y VA VYIVA YA Y BeeYees =
| \Arg YAISY YAQE/Y Veoos¥eon 3)
YoVOrf Yooo¥e E

Vav-/f TO- B0«




AY a8 Gl 39, Wb 351 43 556 (Lol sloSlac ) 03lii] b 58 0 f Comwlins (sadigy

3930 52T 53 i 59 JlglyP o 3 (B33 003 < Jolgs (SOALE il oo Y Jyior sl

<IAYF \[-% ARV OFYYIY -=Y0

9
NS -[38 YVIVE YA Yo-0- ;3
N -IA] Y70 ¥IVEA BemYes =
\ VYV B/F vov/A YeooYeo 3
f.0f v..< é
NET - OY SIYY Yo /A 7
S[NY ooy oA Y18 Yo-o- 3
VVAS/E BemYes -
VYA SIYYA YISA VAAVIY VeooYeo 2
NINY: -AQY VE/-q YYav/f Yoof.. E
\ VIYYA BAIVY e ¥/f f..<
\ V/-44 Ve IAA VWEaU0 o el v
AN e §
AL J-0 -1 ¥#fa &l el .g
-/ava VYA FEIA VY\FS sy
VIFY/D )
-[+2) VYD Y/£0 F13Y/) Y .
VFIA ¥ B
\ VIEAD \ATAR AVYY/Y ¥
YAY/A )

Lla bl j g s 33 £985 Jondliy 551 LS calizes sl Slae 3l oolainl b aslol o
30 9 ooy ey ol lraiss e IS0 0l gunaldlS b LSy e 63‘9‘)5 B calac
oas &l,)l 0g, b ).aoT 5 LI Galizo slael gl o33 o) ol aiss lad coluw Voo

FFeoFe FYeoFe

' N
7’1’ N

Feva.v.
Fova.v.

r#°r'N
r#r'N

FelA-re
FeolA-r.

DR 4 ¥ i4 A 4 [ 4 ¥ 4 A 4
- gk > T >
a.°r¢'E 8°r'E 2 8.1 E 8°r'E S
Product (Gamma=0) Gamma=0.1
FFeoFe FaeoFe F5eefe 128N FaeF [N
z N gl | Z
= et ® =
: $ L :
-
= = g
2 2
o o
z z
e :
= 2
s <
2 =
o= K
VYOOF P A z cY F P A z
Sagh¥ > - — — 0 ylS £
a°re'E 8.°r'E i v E a°r'E kS

Gamma=0.2 Gamma=0.3



AY

358 i) 39, Wb 3541 13 55U slol8 (oSl ) oliiaw] b i3 o j Commwlins sdbsigy

Feva.r.

Felhere

a°rf'E a°r'E

FFeoFe FaeoFe FFeefe FFeofe FaeFe FFeefe
N s |2 W L |E
e e
% L t $ e :
- ==
= =
g 2
< 3
= =
s =
% t
e ©
2 =
I =
¥ { / 4 A z \ ¥ { A z
Fosks S sogks S
a°ve' E a°r.'E > a°ve' E a8°r.'E s
Gamma=0.4 Gamma=0.5
FFooF Faeore F5eebe (2252 Fae e F7eePe
= z
b 5 +
=
< 'S
- -
< =2
2 2
- &
=z =z
3 3
® 3
< <
= =
- K
4 £
S >
a°re'E 8+ E 2 2 E 8.°r'E 2
Gamma=0.6 Gamma=0.7
FFooF FaeoFe F5eeFe FFooF FaeFe F7eete
z =
3 -
x =
ES ES
- -
s =
g 2
< -
= =
& &
Y 'Y
- -
< =
= =
= =
¥ L £ 4 A = \ ¥ 14 A z
Foshs > sk S
v E 8°r'E = a°rf' E 8°r'E o
Gamma=0.8 Gamma=0.9
FFeefe Fae ¥ 25
W = =
Gy e o5 B
$ - |2

r#°r'N

reoe' N

Sum (Gamma=1)

Ll cilizio ol pd (ly (038 oo ) Comwlins sLralds & S

sle sy colns 51T Lulosl ¢ isd ey Comwlis gouaiy 550 Joo 2L5)]
Cols polin ¥ Jouz o0l ﬁL?dl wloaid soliwl (gana gy i dgs o oS Llwgn 9994

2 Ll GlaJoe 51 oo ol Cagllas poz g ylas WIS j0 50 (oS15 Cod S ls 5 g G e

ol 00 a1l 09, Ml sl



A 358 i) 39, Wb 3541 13 55U slol8 (oSl ) oliiaw] b i3 o j Commwlins sdbsigy

(0 y0) Ja IS Coliwe L
I\ ¥ Y Y \

VFYYYFFIA . . . . (o) \
YYots FYYOFS AYYFY VYYYYY IARRIAAEAAY (po)
YYYYY INA Y4 AYHAqY V\YPAPS VYV ATYAsY </
AAOY - ayvivy AFYYYA VYYEYY . WWFY-FYO Y
Yefeod VeAAMYY AYFOOY VA7 -Q9A YYAVYYYELY /Y
YEYA-N AREIA R A AN AV YYYOFYA YYAQH4740 Ay
OYAYAD VYYAAYAQ AAARARYA Y-YZVAA \YY#POYYYVA N
AVYAQY \YYPANS YAR- - 2Y YEVVYYH VYFYYYPYA 4

\YYAVAY VEFYIVO Yaa-0fA ODANFEY S YYYIYYS-4 <Y
YA\ OYYY YEY YA Y- YPAS VO PO V- FAAR <A
YA-#YAY ZYYTAfyy 1ayavio- Y-YA-Q40 AY-Q9A-0 -/
S M 32 53 (o515 o (23 LS g (250 5%0) (38 o) Colino F Jgur
IN f Y Y ) BUCI
Qs Dr Colmo Dr o luo Dr <ol Dr colw Dr Coluo L&
o e 311vay e . e . e . o . (go2) )
YYAN Y¥/-Q N4\ \Y/VA )+ ¥avy Y/IA¥ YAQQY <109 ayAY «IAY YYYOY (yo)
VYOI YIYF YAAY -0 QAT Feay QRN \-£aY AYN [RRRA \IAV4 FO0F-A <1\
\iddid \V/-Y VOOYYD Y/va YY¥V. DAR DAAY AN IARRTA RN 4 Al /Y
YY0/0 YY/VQ Yiaas \PIEY YYAVAA ¥y yyava -/ VVFYA «IAY YYYY. . Y
YA-IQ \YIOY \VeFeV RN VYFAY? ININN YEEON VAN VAYED <IAY YYYavy -/f
YADID Y-IYA AAARAN #IY oyagy A4 \YF- - <[eY T < IA¥ YYYFYY /0
Ya¥f/. YIVY lAld YV/FY YYY-9Q YIY fYovE YD \FOYO «IAY YYVAVY B4
ATt YooY 4144¥ /) YOFYY Y/-Y \V-YY s oY <IAY YYYoay <Y
YN Y10 A YY/#Y Vo AYYS U0 INEAIN YIVY \PYYA <IAY YYivoa «IA
YY-N VYN VFAAEY \[-% VAQYA . I <[+ A AYYY BIAYVd YYFIA- -/

il w5 Corls Ian) 5o Jolse Sis | S0 cooal s e sl 9l Giag, 53
Al ol asle Slgl 3 o ddayly 5loolatnl b cosenl e o ua.;.m.c):}o Jolge diii 5l asl o o
(V Jsa2) G5l 5o e cilisee Jelge (slp (536 Cageie 5 Slglp Cumns (g 4 bogpe slacl

elail o B8 Jlad o S a0 FO U YO ot lab casdlas )50 ddlats (o a5 el o] Sl
L /VEY o)) oy ol (o lo OO B OV ailyg, o,L jiSlas YA B YA SLAFee BY-O-
S Yoo }‘&ﬁil@léc@‘ﬁ"}‘d}nv“ GYer Aol JuS 5l gpo Yore B Ve e e dlols o /YEF
Camnd (g3 iy Syl (0 ) Calliz) LS ‘wa..mu_ia.m slaxlg o e celyy 68 wals gl
S5y s glaais Ay o 1) Codal e op pion Sl pl pl by 5 00g adlaie gla yois) Slgl 3
Sl g Giali3l (Slgl 3 cous olacl iz 0 FO U s e (lBIL Y Joaz jo 0l wiales  plais
5o Slaals Blae b s ioli8l Jdods geoge ol el aBl oSz 0 FO 5l o o ddb
9&?‘”)"9‘“"_’ d_la.J)A_:u»)_’Jua_A)jdeaa‘) 6..))).3)0).3.:(\/’\/’) A&dew‘f&.u 6&)%

1- Cellek



Ao 358 ol 39,5 Wb 5] 13 (576 515 5o ySlas ) 03litw] b (i3 g0 Comolivon gatigy

el 0313 S s b @ 1y VL slocads o (5 iee GRalidl g 4l il Gl

G Oz ezl (Vo Wi oo 5 4250 FO I i locad 5o Slol B S 2alS e
S 358 5 M) d lls (el S laasly g o S b pslie slo iy 0929 5 S
S b a5 ams e (LS (rizan Y oz ol o lmosgazms ol 5l Gllyy S za5 5 Y
5 2972 SLoced & Cand 655 polie 5l (Byh g Jled ol slacez lp Slgld S slacl
Ol Jdoan g9-550 (ol YL 5530 o515 (3,0 5 (Sl lacyzr ;o 5 009 )39 2 (02
S &b ooy ol 938l sl (B 5 o sloaisls 4 QLT b &gl 51 (56 ity Cush,
St § i (555 5 o sl 18 505 355 o (slaals olsa s T SUls, 3585 il sl o
Lol (258 9 (o9

P 5 5 Gaiez & Cud bl 8585 10 (b 5 e o slatgz jin b
o 51 L5l olse 55000 (¥ VY e San 5 ol 50) Conl oipusy Sl 3 42535 gl gl
Jlse oml Slab polde falp 8L oS coul cul 2 (558 4 ST alljs) ()L iSTas 9 ()L Gl by
Slwle (sl 3 slacuns 59, (i b gl Bl el (I3l 58 53l mey S99 €589 L]
L0 syl olab )0 ohga 5 9,)l0 JolS slawas aslllas 5,50 ddlain ;o £9540 (pl &5 s oo ol
g539 Juoiml (58 plis S ;ie e OO B OV &l35, (2L ASTam g FAL BVAS (51 olpe AV F-
o0 drlne (5518 Cugas o S5l S piolie G YL U] S gy 0018 D929 (oS Sla 3 e
asg> ileS 9 L )leS Gblie )0 wlio bl Ko slavaly 655,13 Jdsa g9d9e (nl ool
O3z 855 e Jelse p3b o egity i) 9 50 Jelse al G2 45 055 ol Bl g 0092
Sz e ool g aslpl (JuS sl alols e Jelge 3)50,0 ol 43S )13 b S g g o
nolie (g el mals byl 9dg il ((b)lse cnl 5l abold Glie (AalIL a5 Cunl cnl el
Sl s polie (o (Lo Al &S wims o (LAY Jgux )3 Jelse (al @ g Slgl S slacns
0aiS dniame Jalse b b Co 5 Jelge ol A5 ol pl 4315 925 (2158 ol 5 alold liee
JOMPOR N

(Y15 GEYLST g lesS ¥+ 10 ), 5 | (giimg ¥+ V) oS 5 ) s o, Kigsy palos
Oped b e 5 )b el Gazmen (lalse 4 s | a5 il S (s0S Jelge i
A glae (Slgl8 cumas i ey 6 )5 ke 8)50,0 ilos S bl Sake 03l g anl T Ju
5 SLa b5 21 4 Lk @l ftien 395 g esguze (ul (9,95 05s (o Jodo & 009y oo el,; AL
S pogm0ml ade il 15 pulie (cwlis S slaasly Bagazes 10 w0 (L3l (555,18 9,k
b kol Blog, &jglme o ol sl Glrodgame (5,18 55 ol sl il (sl Slgl S o
RUIWW PRVH KV N STV L

ST oo (aal3-81L a5 cosl T Sk (F Jgozr 9 0 JS5) (35300 Sl gttty @l
5o sy Vi sl L Gla S o olue o) (536 ez Jolao) S b (536 oy Jolao) yio
e )0 5 oI S Sl il dbhis mhu i 51 @y SKles 0 a5 (g b sl 4l 13
oS mle Jdsdan g9dge (nl sl onds 89l S5 s S Glls ddlaie mhaw ST (656 pe

1- Boroumandi



M 358 ol 39,5 Wb 5] 13 (576 515 5o ySlas ) 03litw] b (i3 g0 Comolivon gatigy

(S8 3=l sla by, o @bl ol 6518 aor Rlos LAl Cunle S g 551 o po Shee
LY polae aS 098 oo del (538 0o Sl (ol Sl 3 S 95 (69955 sl soled yolie aSllsl
S=ole s oy ol 5o eslital 9,50 &b (nlplo sl (63955 sloasY (saled polis I a8 (25>
G yolie Joone jsboas (25,5 &Y polie il ok (6395 oY slasi a5 (63)l50 1 5 03g; saials
IS n 7o BY polie &5 098 o0 Sl LAY (1 pex Shoe 1S p 09 winls> S5 L
O Raegn plo cwl (G131 uale )l (656 @e Mo cnlply 1Bl (39,9 SlaaY (oles polie
9 Sty VeV J) wilaidl Cws (656 goz 5 o sla Ko Cunle o9z )0 (elive @l 4 5
(Y2 gl

az e ld polie dials a5 w00 LS (F Jou2) (580 Sl slaadds b3l gls
VPAT L (650 e b S b pln sLlS 4 bgaje) + (6508 3l ilizie slo e (sl Congllas
Slp Ty 4z e IV Ll L L 656 3dl (g el e CIV Ll LS 40 bga o)
2 81 S (a3l polie onl p (938l roewl 00,8 &Il 09, il S50l jo bid e slas (sanary
Vles eyl sla S 6l pabd cpl polie ogro s 5l Glad <V LB L (5508 38
iy IV L s gLal8) 5 eyl 355 a5 el )] LSl a5 0,5 (04503 B b (o5 L)
eelonl 5 Jgie g ohaisle bl pum 5wl jo (VYAA) ) 5ee 5 S sl ooy ganails o
Sl sy i Slssar IV Ll G 55 (Ol gl o @ly o) Gl 55l o (VFAY)
selie it 4 5 ondin sloagigi plw 4l ailos S Bime i Comnlinn (sanaigy
Cd 58 0o L gez ol il Joe 4 o (51 LS il slaJoe 5L SIS ogas o
el 5 Jse NYAL ) LSan 5 c0lp0 VPAA (o Sam 5 K20 VYAV «(g pinm s p5) ilazdly
5 P Ve VF e ls g g)9isg VooV ( (JeVe o Sl VY ()L 5 (g lao ) TA)
Y o) San

& S Aol
Sl (anaig 428 (lia blio ;0 45 Cosl 0¥ (B33 €68 5l (AU sl jlus 4 295 L
ilie g, b el siuy ol Jlai] Sl (20l 5 e sslool slo il 51 45 i3 cyme; £33
Sl auaigy 9qux GinleS g pom e slaghs; el LI (636 by silnl () 0 ndy )90
Sz 22 5 ez Sl les slacadgame 86 (550 Gl jloslitul Jdoay oS wiia (5380
o=l )3 a5 Sl (938 Gl jo Bl e g9y 4 el bl alexjl 0,0l tul aiis laa)Y
s ol sln 658 LS sl Sl jloslial b (5il e €985 4 Comli gaiaiyy gloatss jiagh
S s 820 Jols Sl &Y 00l oialorme; iiSTr &Y 2 93l iy ol 5wl b5
05 oy ol (JuS 5l alold canl ] 5l alols wol> 5l alold ¢ cwlit S o o)l 50,5 glas ) i
LS (8 ey Sl AL G 5 e Sl oD ool dilyg ) 550 2SSt g 5L Slade
@l b alie Cogllas poz 5 o515 S sloasls jlesliil b (556 Ll itz slo Sloe
L 6318 LS 3ali Jow cosliinl 9,90 (518 328l Jow 035k olos 51 457 slo (lis b e (i Ltel]
el 08,5 &l (A5adimey Somlin A2 0 S 3B @ea S g e oY Jole LS

Ll atonges )] 1ol 5 anlllas 9,50 dilate (54l crme) Seany (b5l 1 5y Gl Slibs b



AV 358 ol 39,5 Wb 5] 13 (576 515 5o ySlas ) 03litw] b (i3 g0 Comolivon gatigy

YL 8o Uy ghagi sl b 5 i il ol a5 0l s o pdlS cow 3blis Jl> oy
2995 (eesd 65335 sl )T (6L (e 5 Laulps b wigd aslllas ( qiigee Slalidonn; dlensga
s 3blis end (o9, | smlio Lol (ol 53 ae) an Sl A0 ol iy
o] SaS ey il o 45 s s 8 loaige 5 S el 3 ppeto eillob LSl )8 35a e

SIS a5 axlllae 5y9e Ailaie (slys 1y 353 ey Sy SE0LS Ciliiee Sloludl

&l 3wl

5 S cobilin 305 taggy o - F-TA-Yame A= 10A o5 b ik 355, 6 15 5, iy i)
Bl 5 65ysbeS Dlidod 35 e Glaidy Slodigar g Gl jailians golad 5l alewginas GBS § ol
ileige (519,98 ailoras (938 Ll (ol

&L

e Al 5 5300mes gy (W YAA) alldl g0 sagezrs e WOLA (b (glbas pmimo o)
SisI3313055) (LRt s = L S Sl ool b aan gy 5 415kSeS ol o o s S
NAFAYE () VoS

GrHia; S o lin 2 =2 S b gy VF9) Jloz e glias slellae (bl shniaz (s)lng>
NeoVe d0) P g il slo iy dlme (ngid St ol Sh5aline) 16390 dalllae)

oigy Jlgy baresl (2l Jeadly (o) OTAT) loe plel (o) soome (9,0 1Sl alban tonm s
FAUTYA V) Fe bl 5 mipe Sl dlzeo (052958 59 09 Ao 159 )30 dalllas) (alS

ldinej ezl D i i 5l J) (ShSu 50 (3] Sy Som) (bl OTAY) (raome (5 pin Cany y
NEN () T oy ki

g Pme DBLLIST g bl ey Slosles (S g b e lil) b i o (VYD) (pallelis ¢ elads
Ol

o LSINYAA) Jloz ( plivas ¢ el o5l )y 1l j35000 ¢ LBl Lo jue> (0l g t0al (2 Hmigdle
Ao (3l sl 0ol e 4y B pis 510 105890 dalllao) TOPSIS (g, 0,05 b (glyf 55 Jomsiliy
AY-VY (F) FF s b/ slo iags

@hoble deily 2 (oobdSE Lo Sl o) (LY Lo o500 ¢ LBl ¢ Jlox ( glaas tonal (o2 jdlo
el (5o a0lB09, 530l 8552 (o3 i 69 )90 Aalllas) S el slaygesl 2,05 b loarsillog 5
NN (V) F o oo Shiblie las

sloslial b (o3l sz (sonasge (VYA M (g Do 8l 2ot yo gyl t0 e (3l (e £ el o5 L0
N0 V) A ord (Sldai (o2 Ol o (S35 30 (A0 153590 Aalllas) (3 Blate § (Slgl S Coas Js

Stz 903l 5 (531 Bhate slaas (VTAA) 8l s o lio topmdnn oy (Pl oo £ ST e (S0
YVOYVA L) D )l ooolicd s ey ol A0 15 (33lire slas somaigy

839> 15390 dalllao) LS (538 yo3lpl 5l oolinul b (ojadpme; slas (ganangy (VWA Lo (helowsl tenalljne o Jone
YooV dN) Voo Linl,s slo ings (il 55

L (3o s sonagy (VAR Lo oo 3saige toamme (oo 1L 00> ool ygy Lo oo 5310
NEYNAYR(F) Voo pale (5,0 55l 859> 169 )50 Anlllas) LIS (5518 95! 5l ool


https://jsaeh.khu.ac.ir/article-1-2626-fa.html
https://jsaeh.khu.ac.ir/article-1-2626-fa.html

M 358 ol 39,5 Wb 5] 13 (576 515 5o ySlas ) 03litw] b (i3 g0 Comolivon gatigy

pode dlxo. o33 ipn o gladsl g ol G 0 0TS (615 GIS L(VWAA) sume (339l ¢ Loz o oloas
YFXY (Y) 18 nns olio 5 5,0liS”
S 5 25 Lo e S fglin (YWAR) (ymns 8 inrins £y s Fhian i 53] 1 Lo o slims
Y UF) 15 ST il sla gy Ao (5,50l 50T 5990 llan) i3l e s (soivaigy
£

sl pabdes Jolod 5 (Sgew ) Joo SeSar (530 b (st 5 2L OTRY) dezme (gl (Sl (glban
AOANE (Y P po Gy o g owdkigeo o

Feslojmstol dangi 5 gy Ao ol nl 30 B Ginl B Cindg 4 (5)ll (5.1 FAT) e ( b o ( liae
A9 (0)

i Uy okt e o) 95250 (glodidi duglie (Gl VWA9) (sl oo 5zl oL jhamms ool s Lo ¢ glimo
NN oD LF) Ve gyloirin] 5 s dlome i g3 lalllas 5| ol

—as b g O Ao Joo (o) dslie (0 VAP Lo 09000 o LD ¢ opal (o2 prdlo ¢ Jlox ¢ o loas
XY ) V elomo gyl 5 Llin alomo nailiog, S L 5,505 5 Legias

05 0me) sl oty (VTAY) (o 10 (538 (5 Sl spledl  Slondd £ i y95 ¢ Sl poo t0pmr S o Fg s Sgmige
FAND (F) Fe lad g fpeoj G dloeo Lanylinl 35150 (sl ol dicion polie 9,910 9 o))l 50

References

Abay, A., Barbieri, G. & Woldearegay, K., (2019). GIS-based land slide susceptibility eva-luation
using analytical hierarchy process (AHP) approach: the case of Tarmaberdistrict, Ethiopia.
Momona Ethiopian J. Sci. 11 (1), 14-36.

Althuwaynee, O. F., B. Pradhan, H. J. Park & Lee, J. H. (2014). A novel ensemble decision tree-
based Chisquared Automatic Interaction Detection (CHAID) and multivariate logistic
regression models in landslide susceptibility mapping. Landslides, 11 (6), 1063-1078.

Armin, M., Mosaffaie, J., Ghorbannia Kheybari, V. & Khairi, A. (2019). Landslide zoning and its
risk management plan in Kohgiluyeh and Boyerahmad province using Haeri-Sami model.
Quantitative Geomorphological Research, 7 (4), 176-196. (In Persian)

Boroumandi, M., Khamehchiyan, M. & Nikoudel, M. R. (2015). Using of analytic hierarchy process
for landslide hazard zonation in Zanjan province, Iran. In: Engineering geology for society
and territory - volume 2, lollino g, giordan d, crosta gb, et al. (Eds.). Springer international
publishing, cham, 951-955.

Bui, D. T., Pradhan, B., Revhaug, I., Nguyen, D. B., Pham, H. V. & Bui, Q. N. (2015). A novel
hybrid evidential belief function-based fuzzy logic model in spatial prediction of rainfall-
induced shallow landslides in the Lang Son city area (Vietnam). Geomat. Nat. Hazards Risk,
6, 243-271.

Caniani, D., Pascale S., Sado F. & Sole, A. (2008). Neural networks and landslide susceptibility: a
case study of the urban area of Potenza. Nat. Hazards, 45, 55-72.

Catani, F., Lagomarsino D, Segoni S & Tofani V. (2013). Landslide susceptibility estimation by
random forests technique: sensitivity and scaling issues. Natural Hazards Earth System
Science, 13, 2815-2831.

Cellek, S. (2020). Effect of the slope angle and its classification on landslide. Nat. Hazards Earth
Syst. Sci. Discuss, 1-23.

Chen, W., Li, X., Wang, Y., Chen, G. & Liu, S. (2014). Forested landslide detection using LIDAR
data and the random forest algorithm: A case study of the Three Gorges. China. Remote
Sensing of Environment, 152, 291-301.

Conforti, M., Pascale, S., Robustelli, G. & Sdao, F. (2014). Evaluation of prediction capability of the
artificial neural networks for mapping landslide susceptibility in the Turbolo River catchment
(northern Calabria, Italy). Catena, 113, 236-250.



M 358 ol 39,5 Wb 5] 13 (576 515 5o ySlas ) 03litw] b (i3 g0 Comolivon gatigy

Dou, J., Yamagishi, H., Pourghasemi, H. R., Yunus, A.P., Song, X., Xu, Y. & Zhu, Z. (2015). An
integrated artificial neural network model for the landslide susceptibility assessment of Osado
Island, Japan. Nat. Hazards, 78, 1749-1776.

Hasekio Gullari, G. D. & Ercanoglu, M. (2012). A new approach to use AHP in landslide
susceptibility mapping: A case study at Yenice (Karabuk, NW Turkey). Natural Hazards,
63, 1157-1179.

He, H., Hu, D., Sun, Q., Zhe, L. & Liu, Y. (2019). A landslide susceptibility assessment method
based on GIS technology and an AHP-weighted information content method: A case study of
Southern Anhui, China. ISPRS Int. J. Geolnf. 8, 266.

Hinotoli Sema, V., Balamurugan, G. & Ramesh, V. (2017). Fuzzy gamma operator model for
preparing landslide susceptibility zonation mapping in parts of Kohima Town, Nagaland,
India. Modeling Earth Systems and Environment, 3, 499-514.

Joybari, J., Kavian, A. & Mosaffaie, J. (2017). An Evaluation of the effect of land use on the amount
of landslide movement (Case study: Tavan landslide of Qazvin). Watershed Management
journal, 30 (3), 29-39. doi:10.22092/wmej.2017.116713 (In Persian)

Karimi Sangchini, E., Emami, S.N., Tahmasebipour, N., Pourghasemi, H. R., Naghibi, S. A., Arami,
S. A. & Pradhan, B. (2016). Assessment and com-parison of combined bivariate and AHP
models with logistic regression for landslide susceptibility mapping in the Chaharma-hal-e-
Bakhtiari Province, Iran. Arab. J. Geosci., 9:15

Kumar, R. & Anbalagan, R. (2016). Landslide Susceptibility Mapping Using Analytical Hierarchy
Process (AHP) in Tehri Reservoir Rim Region, Uttarakhand. J. Geol. Soc. India, 87, 271-286.

Lee, S. (2007). Application and verification of fuzzy algebraic operators to landslide susceptibility
mapping. Environmental Geology 52, 615-623.

Morady, H. R., Pourghasemi, H. R., Mohammdi, M. & Mahdavifar, M. R. (2010). Landslide hazard
zoning using Gamma fuzzy operator, with a case study of Haraz watershed. Environmental
Sciences, 7 (4), 129-142. (In Persian)

Mosaffaie, J. & Ownegh, M. (2011). Landslide hazard zonation by AHP and regression model, Case
study: Alamout watershed. Watershed Engineering and Management, 3 (3), 149-158.
doi:10.22092/ijwmse.2011.101942 (In Persian)

Mosaffaie, J. & Talebi, A. (2014). A Statistical View to the Water Erosion in Iran. Extension and
Development of Watershed Management, 2 (5), 9-17. (In Persian)

Mosaffaie, J., Ekhtesasi, M. R. & Salehpour Jam, A. (2018). Comparison of the existing and RS
geological maps (Case study: Vartavan catchment). Journal of range and watershed
management, 70 (4), 1005-1013. (In Persian)

Mosaffaie, J. & Ownegh, M. (2009). GIS an efficient tool for identifying policies and programs of
landslide hazard management. Journal of Agricultural Sciences and Natural Resources 16,
303-314. (In Persian)

Mosaffaie, J., Ownegh, M., Mesdaghi, M. & Shariat Jafari, M. (2009). Comparing the efficiency of
statistical and empirical landslide hazard zonation models in Alamout watershed. Journal of
Water and Soil Conservation, 16 (4), 43-61. (In Persian)

Mosaffaie, J., Salehpour Jam, A. & Tabatabaei, M. R. (2020). Comparing the Efficiency of
Sediment Rating Curve and ANN Models in Estimating River Bed-load. Geography and
Sustainability of Environment, 7 (3), 33-44. (In Persian)

Motevalli, S. & Esmaili, R. (2013). Landslide Hazard Zoning using Gamma Fuzzy Operator (A
Case Study: Taleghan Watershed). Environmental Erosion Researches, 2 (8), 1-20. (In
Persian)

Motkan, A. A., Samia, J., Pourali, S. H. & Safaee, M. (2009). Fuzzy logic models and RS for
landslide hazard zonation in Lajim watershed. Journal of Geotechnical Geology, 5 (4), 318-
325. (In Persian)

Mousavi Bafrouei, S. H., Mirzaei, N., Shabani, E. & Eskandari-Ghadi, M. (2014). Seismic hazard
zoning in Iran and estimating peak ground acceleration in provincial capitals. Journal of
Earth and Space Physics, 40 (4), 15-38. (In Persian)

Nguyen, T. T. N. & Liu, C.-C. (2019). A new approach using ahp to generate landslide susceptibility


https://link.springer.com/journal/11069
https://link.springer.com/journal/40808

A 958 ol 29, W 3 50] 13 456 Gl slo,Slac j) 02l b 458 o j Comwlivns (stdigy

maps in the chen-yu-lan watershed, taiwan. Sensors 19, 505.

Pourghasemi, H. R., Moradi H. R. & Fatemi Aghda S. M. (2013). Landslide susceptibility mapping
by binary logistic regression, analytical hierarchy process, and statistical index models and
assessment of their performances. Nat Hazards, 69,749-779.

Pradhan, B. & Lee, S. (2010). Landslide susceptibility assessment and factor e_ect analysis:
Backpropagation artificial neural networks and their comparison with frequency ratio and
bivariate logistic regression modelling. Environ. Model. Softw. 25, 747-759.

Rashvand, S., Mosaffaie, J., Darvish, M. & Rafiei Emam, A. (2013). Investigation on potential of
desertification in terms of decay of vegetation. Case study: rude shoor, Qazvin. Iranian
Journal of Range and Desert Research, 20 (1), 38-49. (In Persian)

Safari, A., Rayati Shavvazi, M., Jan Ahmadi, M. & Shirzad Malayeri, I. (2015). Landslide hazard
zonation using the Frequency ratio model and fuzzy logic (Case Study: Central Section of
Jam Township). Journal of National Geography, 8 (30), 15-30. (In Persian)

Salehpour Jam, A., Peyrowan, H., Tabatabaei, M. R., Sarreshtehdari, A. & Mosaffaie, J. (2019 a).
An assessment of the land degradation potential using the TOPSIS method (Case study:
rangelands overlooking the city of Eshtehard, the province of Alborz). Watershed
Management Journal, 32 (4), 72-93. doi:10.22092/wmej.2019.126535.1227 (In Persian)

Salehpour Jam, A., Mosaffaie, J. & Tabatabaei, M. R. (2019 b). Investigation of pedological
criterion affecting on desertification in alluvial fans using nonparametric tests, case study:
south of Rude-Shoor watershed area. Journal of Spatial Analysis Environmental Hazarts, 6
(3), 1-14. (In Persian)

Salehpour Jam, A., Tabatabaei, M. R., Sarreshtehdari, A. & Mosaffaie, J. (2019). Investigation of
drought characteristics in north-west of Iran using Deciles Index. Journal of watershed
engineering and management, 10 (4), 552-563. doi:10.22092/1IJWMSE.2018.115672.1360 (In
Persian)

Shariat Jafari, M. (2008). Landslide specific risk assessment on part of southern Alborz, Iran.
Engineering Geology, 1 (3), 1-14. (In Persian)

Shoaei, Z. (2016). Landslides (Recognition, Assessment and Mitigation), Geological Survey and
Mineral Exploration of Iran. (In Persian)

Stanley, T. & Kirschbaum, D. B. (2017). A heuristic approach to global landslide susceptibility
mapping. Nat. Hazards, 87, 145-164.

Tangestani, M. H. (2004). Landslide susceptibility mapping using the fuzzy gamma approach in a
GIS, Kakan catchment area, southwest Iran. Australian Journal of Earth Sciences 51, 439-450.

Trigila, A., Catani, F., Casagli, N., Crosta, G., Esposito, C., Frattini, P., ladanza, C., Lagomarsino,
D., Lari, S., Scarascia Mugnozza, G., Segoni, S, Spizzichino, D. & Tofani, V. (2012). The
landslide susceptibility map of Italy at 1: 1 Million scale. InEGU General Assembly
Conference Abstracts, 14, 7655.

Vakhshoori, V. & Zare, M. (2016). Landslide susceptibility mapping by comparing weight of
evidence, fuzzy logic, and frequency ratio methods. Geomatics, Natural Hazards and Risk 7,
1731-1752.

Yalcin, A, Reis, S., Aydinoglu, A.C. & Yomralioglu, T. (2011). A GIS-based comparative study of
frequency ratio, analytical hierarchy process, bivariate statistics and logistics regression
methods for landslide susceptibility mapping in Trabzon, NE Turkey. Catena 85, 274-287

Yoshimatsu, H. & Abe, S. (2006). A review of landslide hazards in Japan and assessment of their
susceptibility using an analytical hierarchic process (ahp) method. Landslides, 3, 149-158.

Youssef, A. M., Pourghasemi H. R., Pourtaghi Z. S. & Al-Katheeri, M. M. (2015). Landslide
susceptibility mapping using random forest, boosted regression tree, classification and
regression tree, and general linear models and comparison of their performance at Wadi
Tayyah Basin, Asir Region, Saudi Arabia. Landslides, 13 (5), 839-856.


http://jopg.iaularestan.ac.ir/?_action=article&au=555088&_au=amir++safari
http://jopg.iaularestan.ac.ir/?_action=article&au=570692&_au=monireh++Rayati+Shavvazi
http://jopg.iaularestan.ac.ir/?_action=article&au=570693&_au=maryam++Jan+Ahmadi
http://jopg.iaularestan.ac.ir/?_action=article&au=570694&_au=laila++Shirzad+Malayeri

Geography and Sustainability of Environment 36 (2020) 91-106

Deforestation Risk Zoning Using Analytical Hierarchy Process

Hiva Mahmoudi', Mahtab Pir Bavaghar®, Parviz Fatehi®

! Department of Forestry, Faculty of Natural Resources, University of Kurdistan, Sanandaj, Iran
2 Department of Forestry, The Center for R&D of Northern Zagros Forestry, Faculty of Natural Resources, University of

Kurdistan, Sanandaj, Iran

% Department of Forestry and Forest Economics, Faculty of Natural Resources, University of Tehran, Karaj, Iran

ARTICLE INFO

ABSTRACT

Article Type: Research article

Article history:

Received 11 October 2020
Accepted 9 December 2020
Available online 15 December 2020

Keywords:
Deforestation, Group
Decision  Making, Multi

Criteria Decision Making,
Zagros Forests.

Citation: Mahmoudi, H., Pir
Bavaghar, M., Fatehi, P.
(2020). Deforestation Risk
Zoning Using  Analytical
Hierarchy Process.
Geography and Sustainability
of Environment, 10 (3), 91-
106.

doi: 1022126/GES.20205799.2299

This study aimed to identify the most influential factors in deforestation
using multi-criteria decision-making method in a part of northern Zagros
forests in Iran with a total area of 9177 hectares. Identifying the most
important factors affecting deforestation, these factors were classified into
three main criteria: human factors, natural factors and physiographic
factors. By establishing hierarchical structure and performing pairwise
comparisons, we determined the weight and importance of the main criteria
and the sub-criteria. The final weight of each of the ten sub-criteria was
extracted by combining the opinions of experts. After preparing the maps
related to each of the sub-criteria, these maps were converted into
standardized scale maps using the linear scale conversion method. In the
final step, with the overlapping and integration of all sub-criteria maps, the
zoning map of areas susceptible to deforestation was prepared in four
groups with low risk, medium risk, high risk and very high risk. According
to the results, 3.25% of the territory was located in very high-risk, 55.92%
in high-risk, 40.45% in moderate-risk and 0.38% in low-risk zone.
Accuracy assessment was done by comparing the deforestation risk zoning
map with real deforestation map of the study area. The results showed that
77.81% of the areas that has deforested in this period was located in high-
risk and very high-risk zones. This amount of accuracy supported the
efficiency of Multi Criteria Decision Making Method in deforestation
zoning. Similar studies confirm the effectiveness of multi-criteria decision
analysis systems and the presentation of GIS-based models in deforestation
risk zoning.
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1- Pir Bavaghar
2- Condor
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1- Quercus persica
2- Quercus libani

3- Quercus infectoria
4- Ghazanfari

5- Gorte & Sheikh

6- Google Earth
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Air pollution is one of the most important consequences of human
activities, which not only threatens human health but also negatively
affects all elements of the environment, including plants and animals.
Tehran, the capital of Iran, and the administrative, political and
economic center of the country, is no exception which is constantly
struggling with these hazard. So far, many linear and nonlinear models
have been applied to model air pollution. In this research, 8 pollutant
measurement stations distributed over Tehran were selected according
to the availability of their recorded data. In order to provide a model
predicting pollutants, spatially and temporally, the combination of
spatial and temporal features extracted of remote sensing data and
environmental data was modeled using multilayer perceptron artificial
neural network. The input data include meteorological data, topography,
traffic index, population data, air pollutant concentrations for the last
days, and land use map. In addition, vegetation cover, distance from
heat islands, and the land surface temperature derived from remotely
sensed data were used as remotely sensed attributes. In order to increase
the accuracy of modeling, wavelet transform and feature selection
methods were used on input attributes of the model. Random forest
feature selection method was applied on the input data in order to
reduce the number of input attributes,. The results of the model
evaluation indicated that the model was efficient in estimating the
concentrations of pollutants. Temporally, carbon monoxide and
nitrogen dioxide were predicted with error estimation of 13% and
11.5%, respectively. Besides, these pollutants were spatially predicted
with the estimation error less than 17%.
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4- Atmospheric and Topographic Correction (ATCOR)
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8- Normalized Difference Vegetation Index (NDVI)
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10- Artis & Carnahan
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1- Land Surface Emissivity

2- Classification-Based Emissivity Method (CBEM)
3- Snyder

4- Maximum Likelihood Classification (MLC)

5- Google Earth

6- Land Surface Temperature

7- Planck’s constant

8- Boltzmann constant

9- Velocity of light
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1- Siwek & Osowsk
2- Koller & Sahami
3- Random Forest
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