B 2 =

SR 3 CanESM2 4> ($090E (03,5 Juo g REMO ¢l ailio o=l Jow o1 b5,
(ol i 8l e o

— SrSren iy s leShe () w03l; Zlics b ¢ gorls e

159595 4lllae) loyT B Jalos 3 51550581 (slag o 53 (il 5Lk 3 50 Jolge (e
(ool lw] (o0l 5y 3 dils 09, adg>
Sgouel madlpl (opallancs ool 15 caow e ( b Serem Ao
TR
63 Lo 50 Alwin (6 el 13,509, b (lible b ablic gad publy (o8 Juloxd 9 (b3
— G > o 09 (0o fru> dae

Slailie Julod 35 eoiuan omac 4Kl Syl yad SOl FU g o gaSaw 2 99 5 ySlos duw o
i 4zl )3 susil 0395 50 Gl gl ke

FA-5) (g e Semes 155 (6310 5ol

(LS 5l 059> (69 )90 anlliae) AVl (25 3 (W)l 9 (51l (6131 Wiy Sl yead 13 sy lio

Sl Come o olo) K g el Lo (oL, (oo
Y-YY

o 30 Boas¥T wlwl 5 asilia) clezl $y9lob p st b o jlaczes 9 ool 1 bronis YT e
(<1,

YO-aY Ggiad] lan yuel (e 60l O15 g0 o BB 0005 ¢ j5 (Sguge dabls




Jrole aaliled
ol alhajga gals Coyposna

18 yliwuli (oga dylodis oga JLu
YYAY-FOM | o g sl LLs
Ol 2l 2ot L sols (ol (5) 1S b @M o1 | Lol Lo
oy b 50 | Jos o
S RO L IR
Ol ol <ol 8 SRS (o> qalin 0SS  FliwadsS 9 i Fblis sbiol (90T 09,5 Sbewl i)l 1553 |, ) g e gl
Ol sl 3t )yt SIS « sraabs zlio oUSLESIS ¢ SilimbsS g S Bblin sbio| cwiigo Sbiwl 1 ylalin s Lo podlé 38
Olnl ol R (gl § S cbilio 0uSidgly (o glio Aruwgi 9 (55519 e (g 09,8 Sl : ko yd 393 35>
Ol el R o3l pt SBLESS ¢ ruabs @olio 0USLESNS ¢ SlimdsS g Siks bl sbol b jg0l 09,5 Sbiw! :aindw Lo iS5
Ol heinn hgian ( mrg 58 oINS (63 )9l 0SS (O (cawdien 9 pole (Djg0l 09, Sl guclime Juaidlgl 150
Ol B! (D LRSS (5335l 0uSiils (5 10 utsl § &3 yo 09,5 Sbiwsl 1 omy ) (21> iS5
Ol IR« it ey SIS oy Pl 0USLLIS (T g (e ulidiiymo ) 09,8 Sl 15 ol Lo yipas 35
Ol ey (S oL ¢ (runb galio 0uSL1d (S pole 09,5 bl 1 2Ll gy e S35
Ol 3yt ¢l el SIS cpgle 0uSLLiIS ((ouwlidiipnny 09,5 Sbiwsl 2Ly (o 435
Oyl 3l s 31 i oINS cpgle 0uSTAGIS ¢ by ) 09,5 Slicwl 1 gomo plé b iS50
OIRlolHd (sl 5l 9 S cbilio ouSiungy o @il 9 (5509 00 (a3 095 Sl :und y3 il 55
Ol 3y ¢l oSS ¢ (55 5L 0uSTAGIS umns 5 Jauto (ot 9 (2 galio 05 )5 Sliw] : ool g1 LS junes iSs
Ol el (E3 oSN (559l oSl (6310 5T g &3 y0 09,5 Hludils 1 IS g (puuimo 35>
Ol el (o3 LRI (63,9l oSl (6310525 g &5 y0 09,5 Jlndild 1 godiasy (g5 55
Ol Yl (E3 LRI (55 )9l Uil (53105 g &3 yo 03,5 Jlniils 1365 5008 (o o 35
OlRl el (D] SIS «(53)9 LS oSl (Yo pale 09,5 jLudils 1500 (G0 S50
ST o calllons 9 doso dumw 0L s § Jruzxo [ KsST g pole 0uSliils Sliw! iluns o cymxd piSS

JUS 3 ol pros o8 oLLIS (o) pole 09,5 Hloliwl :LwlS ol . (o2 950 50

G 2B L RS R
Eld (A S Sl Ll
S5 (Bolo H10 Ji5 (oo (Rl g JIS (G (M0 S | oyl bl
Sl 3L b uaige |l b )] axio

SIS sode Do &l s (o] olRESIS (g lels ol Lt
CARFYYYYVAY L Sals
FATVD-BIF ey 0o

iwm@ilam.ac.ir : Sy =S cony

PYlalS il

http://iwm.ilam.ac.ir . cole o







S yiolyly st ions > CANESM2 g cogas 0,5 Juke § REMO (gl diibaico sodBl Joto 3135 il 3]

(el law! 160 yg0 axlllan)  couddl

S5 e OlSle (21 w03l ploce als (corle e

AEATA

asg> 15590 axdlae) by bl )l Judoxs' g (5,18 sl sz b 50 (b jusus < jLike 3 F5o Jolgs (s
(oo lto! cylimsl il 5 339 il

gl el ccpallonn ol 2l i e (il Ggez o>
VY
SHL buxe yo Alfuinr (g pud puonal (0,9, b (2150ble b ablio glas jubl) oo5 Judxi 9 (Sb )
Syt (o> gy (Solo Ly deze
FA-FY

pol (Fode gladlaio Julowi )0 (o€ ghuan (omac Al Slg pd ClHL 9 adgoSimw @l 99 3 Slos du o
S 4z )0 sl 0392 40 by

(g o s 135 0l oyl
FA-51
(LS 33l 0392 (69,90 anlllan) 4Vl (90 3 (H3b 9 (81] (S35 Wigy Syl 3 s i
Bl Cozrs ( olo, a1 e ol Lo, ( olo ) ooome
PY-VE
(11 5t 5 Loty ¥T bl andllan) e losr! (69Tl 3 auST b o oo 9 Codl ooy VT i
Seadl (nlam ool 5 (50l 31 s ¢ oLl 03031 455y (S5 aabld

Yo-ay


http://iwm.ilam.ac.ir/article_254060.html
http://iwm.ilam.ac.ir/article_254624.html
http://iwm.ilam.ac.ir/article_254624.html
http://iwm.ilam.ac.ir/article_254631.html
http://iwm.ilam.ac.ir/article_253239.html




QW g9 v )10 sloid!
T 5o 9> ol Cu yvve

00 gV

ol 90 @ lagl aglie 5 la IS 5 Jglaz S5l (e Vo)
oy 4t el oy o S

g b s S5l g Glgy e b allie NY-Y
et ol ool Sl B cds b beesly 5 il
055w ) ool aelsd alas g allis e sandl,STL

08,5 Cole) Wb sele g (20l ()bl g g (o8

b 4y glyylaibinl cole) b 0aSe 5 b

gl yidon deao VO 1 S Tas

b gl a5 aabiobl 5l 4,5 Vs Ao

WB9d oo piiin Laial,y sbiul

NIV R LN UL PP GOV P R VIR Py

2 dul slmojem pel > oo e 4y, 25 VO-)
L e ool i glaolasliul U sl Xen L]
oSl ggd (510 ag) 25 Gl bl e

Cwsl 0ay35 » 1, (Double Blind Peer Review)

ub)Ld ra)_é £ —0 ulf..\._m.:y W ra)'y AF-)
J—B ol o a g pudaii 1) 4o a b 5 pdlo
SR L g sl bl cwo B o a Jlie Lo
@ Jlie ol slao 0T 8 g, & 6l 0 loyd

sl ol a3 ol (g A5

G ly B ey az g BB WS Y
o

Ao ,Lisle N-Y

ez 99,5 o0 et O 95 bl i LS L

(it gh OYLgo 3l ol le YL a6 0o g9

o5 3 Gy (B i am gl B LSS )
Al

1) a3 Dbl s g oo allie Lasl B35 Jgol M-

Ale 8 dsllas cds a

ol Copoe i 4 Jlo)l oYl seles Y-
3l b s ysls anTd 4 055 5l i el slaojs

P e ) Shicgelie

8 Sledbl 15 slojlwlniar 59 ,el8 4 a2 LY
Copde & by o Slegoge S o0y paass Jdows

5d e 4 pdy aslilad sl ptul slaoje> aal>

dgds didigl 380 Hebdy Wb HEW K Slasie ¢ 6L .F-)
od.erc » ‘) Jlss uu)li: &o‘ W‘M LJa.iM Oux;m.).j). 9
ol

el Qlii\) A s O%‘ 59 aJlas ul? 0=

03 Sobel 5sul slaejem pal> o e a i £-)
ol dioialgm 1A (0iS oo plel Al £45 4 ol sl
Gonglee auilyy B oS (i 1) 055 Allis £58 F

S aalass o] ol s 1, alia

alilad cols gk 5 b e gad V-

sl pdy oS! (Iwm.ilam.ac.ir)

5 s—ipgh LS Jmol> ol oo s Jlw )l aJlas LAY
L 2 b b a,iims o als g all ke
go—dboa i ol > >l oYl G d _cgoxe
5L Ghpdn Sly a8 (olKie U pioe (Baias
Oy oss adlie anls wilos, S5l o a4 i ol

iled Jloyl (s b Sl sl 6,500 4588

Ll 6)5)..4 qu&amdlf suuli‘ .low od..S}



ool slooje> aal> o poe) G oy (5,5 sleal,

adyd g5 o o) 5l aslipbl 5l g5 slodllis o
355 oy o @l b don o ol Geeil b Gassy

SOgu

Y lie calizeo gl ik )5 S Y-Y

piiads 5 (slotes ealie 5l llie iy o e IS j5bay
5 £ = A.ul.v O.L.m.:y as 05.“6@ J..&w_v t5‘0l'>
Clas s3> 52 50 Wi o Cdlae Lkl 5l alde b
0955 4 skt pugiarils 5l S loly o4 by

WS (6,90 lao

oo N-Y-Y

@S 9 SP9) SBYR E3dg0 » Joideo dos j9boay 00 S
)8 oSz 053 o0y (Sezanse Sl ol 0wl s ool
el S Yo e Slas o YO J8las 5 SISTL SO o
oS slaoily Y-Y-Y

layiio b Lo pe mes o3ly @i U dn (gol> aojlgacls
Dogo 5o Wls oo 0215 oS Sl g9050 L iogh
w2yl po K03 Gl Saeg bawss G5l (nl S99t
28 8 oyl daalllas (o yme jo ) 095 allie

dodio Y-Y—Y

paie S1AgS 4 ity L olyen (615 Sle cdonia 5
9 Eyoge Sy Culed )0 B ogd oo o dhugey g 42,150
arein |y ol plapl iy o a4zl Sy SN 50 alins
ez Alie 5l A Gl G5IS ) oy Sus S
e o0 & by poli g iome )b o Jo8 5 o0 oty
sl 39250 M il 5 Oy S 2oy S sy

RET I WP IR L RUR WS R PN SO A B S S
JelS il 5 ) oo ol Lol 58,005 (g0l ) allie
g Dopods el ool e 1 a8 )k dsl o o

LWy

leadlio Slals slasy mSla s ay a0 ol jo 0lssS
Sy Sloadlia B v (o9 g (8 g (oo
as8,5 b oa S YO olssS slaalie g YO - -
S ra)y d_n.a.o)_mtsl)_bc\jsul_..a Slows .l ooy
oloey i slccwl 5,500 g0 ¥ Plas> cud sas
A5, Codgae oligS Ylie Ly o JSi g by Jgu
J.AL&I)JS_.Zl_.{JjA_?A_WM)o}_:JJ

D5 50

5 ol e daoily oS wa S 5l eallas ase Ll

Rl (e 5 5 g sledllie e wiS (0 358
aiia Sl 5y oYe ol e sy el
Alte b apT 45 45 el a3 ol o925 b 125l
warie Jlo; by (2954 (s S et g Son sl
wole o isy lils 50 obisS WYlie (e 5,8 O s
O ygods Slaalie diog 5 ogd aiue b oyl o

058 Oyge Lo g bt B o dtigy ¢ plaie

o 9 LAIFL (Wax a5 clils axgr Wb [Ldes jo
Bl )10 y93 p ploadl g (g 5l dllis laglyie
o5y S9b Cule, Wb allie G g anade ;o 0594 5ol 1
odun g8 Cowl 23V (el e Hls donie jo Al )b
(e S Sl g iy 2 aSS Ly oS Al b
led GlagB i 5595 5 D)0 4 oloa |y eaiilys
Slaslive i 5 Sl o jloslatnl b allin oy yo
5 bl slddeisnzs (IS Sl (oo
5% 9 330 e 2L s 2l 4 il Sl s
Qilgd o ojlail ax U (g9 Lidghy a5 oo lis Sl & 50
e Al 5o g 09l ooy a8 slalae 4

b asls ol)lS Wilgs se



(el laojem gale Cu o) (Barms 3,5 sleal,

Sase glaagh dmslio b absSy Wb edinsi o ke
L s oo om sl Sen g bl Sy a5 wes las
ol ools Fy s dx 4y g celxS o 00

5 @SS V-Y-Y

Cove Sl pSams Wl e GG e
Ol 5o oy aSly st gl @l LSS L eaSy
Sg5 grdad (S el 0ols ploil a5 o slitul &y i
@ o) (Glew S jole 5 O jpgen )
g SMILIS co pliy slobl (Slo 5l edimy Siogl
G5 Az g Comsl 00l (i ol 05 5 (5 IS 0 5
am B abge Cuo b odingi o ol (s 0 e
ST asS 55 1 ol G850 e 5 sl Covoay
olas] ol 00,51 Cavods a5 gl s bl sdius g
g osls L)l Lols ogd 4y |y 05 mgh wilgi oo S
sl 4 b wws xS 1) o] ndyeees pze
$lgh oo iy Sgup | (gl > b sl Cws (g0
s Bl 6 Fam S s |y 0g slaslerins

&3 35wl A-Y—Y

o mloe 5l e ags )0 GBainsi b odinyyi axils
5 a5 duad by ilos S oolitl ools slaslys b oylole
&b gl sl alie (555 0 as wls ) Slus 5l o0
ol llae cpl 4 )lRulon B0y Wb wilas S
oo 30 bo 4 gl )l ogzi A-Y-Y

9 4y udSI L5 4 b )l e (e JBIs 5o
O odin g o o2 4 ats gl )| gl ools gl
4o Slels ) og oo)jT O b alez LL L g0 o ol
sl a8 (slsgSa adly 26l Jo15 090t 4 b allie (e
90 03591 il Jlo g ka5 b osiamy g5 Solgilspl
S Olglpl 53 Lot sl S S92y Djgo 4o (Lo sl
95 sl (ROStami, 2014) sssle ¢ Lacs! Jlo g soiws
Slasl Jlo g otinngs 90 0 Solgleel S5 L oasug g
90 e ik (Rostami & Fathizad, 2021) wusl

b gy 9ol .F-V-Y
iy led 5 OLAS ol 5wl Gleghy by, 4o edd—ng
AR Zogi Jomall 4 g 05y iBgS gy 4 Doy e
Sl 005 Jelowigay 25 5 (555laaz | Laools 4igSxr o5
aodde y0 4S ale W o) Liwgh Blaal b Gua b
G33 ()a8a b Slmeogs cal S 051 1 (0 Gl
el o ailety 55 )90 3 Sloasslss e S a Sl
AS Sy sl lan 4 g o0ls plal | Loy Tl o
Wlg5 oy anlllan o590 dibate el oouus, o] 4y 003,55
D yg—e 53 Sl oo okimmg (g st (Byre v cnl o
Pl (s g o ki leog5 gl 5,0
Joee ol Glaie pl g aS 5L pasllas 050 adlaie«
SR el oty g Slge 5l iy Jgome jobds &5 conslie

LA

=L b-Y-Y

Slaal o,b,0 a5 0ed Hlo (69,150 Wb Lo @l Gidu o
Eroge o b ain b legh by, ol el Giegy
ST 09 ey WS (o0 598 Egdge I 1) euiilyS (ad a5
bt jsbar 1) gl wiies 0328 (LS Gtagh mls
o] o)l wmslio slaglsie L3 5 00,5 ganaib
Slyloges 9 bagaz 093 Slpdg )5 s medes
ol LS losads a3 1, (bl s 5 0sS ooliias] anslie
Gy SV

Gros 658 4 5l 5 o (g e Jdoay dllie oy
Ol )3l (o yme 55 Jgens by 5 0Eg WL
Wil cole (6,5 Sle oy laalie ol 4 iy
5 WS Gees g RS Sl g bagtegn
WS o S8 ey oS Ll e b )bl laels
U gl mls a8 o9l ool las b el el
oS cdlae cpl Gty lie e 50 NISG0 5 Caably 4 0o
g S conlin )N L 3)ls (gmed (6,500 (Aagh b
(6 sleol & vas lid Wb ssin g Judoo 1) aliwcs oyl



ool slooje> aal> o poe) G oy (5,5 sleal,

lie slosil s abie Slasin 355 sged B-Ve—Y-Y
Tasl 5 b e asile s APA dabogess bl 4 sl

S byl jo a5 Sledbl mlie plo sl oslainl &jse 4o
S oolatwl APA aslioges 5l oo

oS (Wl

Solgilepl ¢ Jgl sdiusgs pb (Jgl odiun g Solsilspl
odimg (SOlglEpl 5 ped odiumg pl pgd odimyys
SS glaie Qlakl JLo) paiz oty pb cpaix

b el e (o $iES O y50d)

- Briggs, D., Smithson, P., Addison, K. &
Atkinson, K. (1997). Fundamentals of the
physical environmental. London:
Routledge.

U dox i QLS (o

el Jore o yio (Solgilel 5 ol ip2 e (s &

- Mohseni Saravi, M. & Rostami, N. (2006).
Watershed management: issues and
approaches. (Timothy, R.). University of
Tehran Press. (In Persian)

Ol s oYl (g
Solgilepl ¢ Jgl odinsgs pb (Jgl odun g Solsilspl
odiayg (Sl g pgd odiwmgi pl pge odtumg
ab s flgie (Glasl JL) poiz odings b paix
amio o)led) 0)90 b Jlo d((omgimS Sjgpod) 405
anlis 5o Lo &g 50 allie Ll o —allis 5L

(A0N)L alie o,

- Baghalani, M., Rostami, N. & Tavakoli,
M. (2019). Identification of factors
affecting urban flood in Ilam City
Watershed. Journal of Watershed
Engineering and Management, 11(2),
523-536. Doi:

Sygots Bb e 4 gl 0k pair S92
asle Glassl Jlo )5en 5 Jol o) I55  Solgilspl)
Eord ,o &S Jy9e 4o 0L (ROStami et al., 2021)
el 0,0 Dyge ol a4 0gd sliu] e 4 dex
co0,S sylE (V-1 F) Rostami

L. X85S 55 (Y- - #) Rostami s Mohseni Saravi
C80,8 G )IE (VYY) e g ROstami

L &b Ne-Y-Y

L moslinl ly smul laojs> aalr upoe 4y i
sl a5 S5l (ulils (ol S eplonf 030
(APA: American Psychological Association)
ROV PRVET 08 N JINPCT 4

FeS aae Yool bl colaul 5)5e mle N-Ye-Y-Y
wloads Ol 3l Jlo Ve o oS ulie & bus 3 il
39 o3l gl | (5 se0d molie 4))

a5 Wgh S5 alie bL o Wb mlie Lo ¥=Ye-Y-Y
o5 g wlie wlie S35l ansl oo eolitwl b oo ,o
W5 (6,005 Cuonl

oY g o)l 5l el oolaiul 550 aolie dan ¥—Ye-Y-Y
B9y> i g 0wl S (oSSl (b 4 Wlis (LG o
el )3 g oo e 0I5 gl (Solgilpl sl
g o0 abe (INPErsian) o le v )b slie
meelSl oS 2 Lot gl ol oz 5 (s ) S
Sl plgis ambo QLS cnndSS lgis azio @i
S SaS o e 5l LS axzlie 0pd 5 asliplly
Lo a4 ol 7wl “Google Translate” asb
...mo‘so.;

shls aziliz LSy (Bain g bl b polis 1V 4SS
5 kel Lo (gogre i jay il oglite Lasil Jlo
B9 o9l bl pateine Jlo S 4 by o azilix
Cg 03,9] Ll L 5l e 0pé 5 "C" 40" A"
Gl 00 0351 (yie 10 4 aie ,o (ol F-Ye-Y-Y

b 55 dlie 5150 Wb


http://iwm.ilam.ac.ir/data/iwm/news/cite_APA.pdf

(el laojem gale Cu o) (Barms 3,5 sleal,

Thresholds in Geomorphology. (pp. 75-
101)
1S Sy 3 e Sy il iged (5
- Rostami, N. (2014). Extraction of rainfall
temporal patterns using Monte Carlo
simulation technique (case study: Joustan
Watershed, Iran). Second National
Conference on Water Crisis, Shahrekord.
September 9-10. (In Persian)

bguno oaSz N-Y-Y
Al g Ve Plaz )3 (o)l g (oSSl Lo 005
0l 0o opl ogd ailal alie gleml 4 deds V- - -
weu g @l dagly; g olge ceads I glasds

Sl glST 5ls cald ) 5 6 S

- “Introduction, Materials and Methods,
Results and Discussion, Conclusion,
Keywords”

Alio ool ST

Word a4l oo sba Jlie >y, )=V
il cole, Ly Ad GGlS s (Y- L (Y-+Y)
5 9=l Gl 9 Yo ol iz 5l e 2w VIO
sk Single) o sl o o ylaw ol alols
B Nazanin 13 o8 L allie o) yie col p3Y Y=Y
a5y Times New Roman 11 o8 L5y e g
B Nazanin 10 Bold o5 L )6 008> ke 09—
Lo g BTitr 14 (B L alie Lol jlgie 05 b ai g
&l 25 oula5 B Nazanin 14 Bold o8 L laylsie
g a_bes Times New Roman 11 8L LL
B) ()i j5—o 90 s logaz 5 oS opglic
Times New ) _..I5l 5 (Bold &,5.04; Nazanin 11
s slael sg—is aies (BOld & ,3—0as ROoman 10
(Times New Roman 9) . Sl & y5—ods b Jgo
4 Jolaz g b JSo 5l aledsl sl g wigds aigs
Times ) —...5l 4 (B Nazanin 10) ., &5 o
gl aies (New Roman 9
b Jsaz 5 b s Y-¥
lSS Cule; pglai g la J5Ch da povis daJgur wulas s

10.22092/ijwmse.2018.120069.1417 (In
Persian)

- Rostami, N., Sohrabi, T. & Kazemi, Y.
(2021). Stability Analysis of Flood
Spreading Systems in Arid Regions, Iran.
Iranian  Journal of Science and
Technology, Transactions of Civil
Engineering, 45, 1819-1829. Doi:
10.1007/s40996-020-00424-7.

- Rostami, N. & Fathizad, H. (2021).
Spatial and temporal changes of land uses
and its relationship with surface
temperature in western Iran. Atmosfera.
https://doi.org/10.20937/ATM.52985

Al 5 asbihl (3

Olore Glasl 2o k). oannn gl b odissi (Solsilspls
ghie bl (my &5 Sipon) oy fasbisbl
.Olimo.;‘») IDL; cé:.w)

Rostami, N. (2013). Modeling the relationship
between effective precipitation and flood
hydrograph by joint probability aproach. Ph.D.
Thesis of Watershed Sciences and Engineering,
Faculty of Natural Resources, Tehran
University. (In Persian)

OY e ac gozxo (<2

i wb . Lazsl g ,b). s g ol oy gi Solsilsal
020) (o TS ©ypod) degaze pb liwlng ol 1)
ol 1 La] e (Slxio oyleds

ol b Wagylojls 5 ool pictio S (5

Oyoas) b Gleie Glasl o) ol b plesls oL
50 ] e (o5

Kyl oo (5

S92y D)o 50) ot gs pl codim g5 (Solyil Sl
O ygmody) ookl 850 dlae g (Gl & L

rsB ) gyl a8 (g

- Food and Agriculture Organization. (2000).

Biodiversity: Agricultural biodiversity in

FAO. Retrieved January 12, 2009, from
http://www.fao.org/biodiversity.

LS Sy 50 Jad o L Alio S il diged (4
(Edited book) aswlq

- Bradford, J. M. & R. F. Piest. (1978).
Erosion development of valley-bottom

gullies in the upper mid weastern United
States. In D. R. Coates & J. D. Vitek (Eds.),


https://dx.doi.org/10.22092/ijwmse.2018.120069.1417
https://doi.org/10.1007/s40996-020-00424-7
https://doi.org/10.1007/s40996-020-00424-7
https://doi.org/10.20937/ATM.52985

ool slooje> aal> o poe) G oy (5,5 sleal,

Alio Jlu,f

Js—ol adex jlass fy ool wst (iolae N-F
S Jo—ol Geizren g Slaal g 5, ol8 (U
By Sty adlie e slalyie ofgan i3
el 00

a5 sl o lg iIwm.ilam.ac.ir . ol L, .Y-¥
Wxho 4y 899 Mg (et Axh o 3)ly e g
ol pAn Ol 5 ) 5 )5 Al L pass
lod S5 Bl 1y Loyl i ST eonlpl
Gk ol Pl b Gl L aiilys oo (Solway
9 T Saeme (it ;0 @ lg) alslw 3955 4y S
oS 5o ls |y ols s Sl (amio YL
> % S laebbl) o) He—e 5y 9 65
Joled Oyeo j0 0S8l o wles ST el pbcas
ey S8 ailebs 055 5la il e Ll s &
alolw 09,9 gy lo—ba S o dba sl a =g
L5 aisSy cplplas o )lo 5Ls aelS g0 sl 4 0 lgen
S5 sl 1y ]

1 amas adlie Jlu,l a3 adlie Jlu,l g 5l F—F
o oLl Jols a oo Ve b g es, 5 Ll
OB Gy 0,5 asl sl (la e o S ol Jlie
Sle—dg5 dooslgalS 03,5 5)lg 0aSe (55,5 8l

B2l (gl amw Jlaz) (soleiinn lsld (eSS
P9 S Sz g o am b Lo Ll 3,5
adlio Jlow,lay placl cadlie Jlow )| JaeSs clys
cawled

kol BB go cul a3¥ (B oo ,S adlol asu e F-F
L oty Slasin axio bl -\ 0uS 6,050 1,
50 dlie Lol e BB -Y « WOrdlase jo o Baiasss
OB aias g Slasie 9o WOrd Lo

Sleasin (B u s Oloasin p,-8) Jol Jb ;o
5 sl d QB L eaingi ol g adlis JlS

o s Ly Sl i sy gi ) oSS

Jo—ol dap 09 i crw a0l puuw i ;0 =YY
Loz ) ol coliaiies 05 cyle, S FS
ol oimske 9 4t Cger Ll (o> wlde
Ol 53 Uilgs & jgotr anl 4t (i ot )3
OO SzsS 5l ey (o 48 ladsS a is b gy
o 4l by e 5l s

o () oty 9l pslal g b JS0 . ¥-Y-¥
oo apd ogdbe 5 cwlio ot S Ly 5 i g oliw
# eyl e golass@dpl Yoo gy
09 0351 ly

5 Uilgs Loyl colllae qroly ol loa_asi ¥-¥-¥
L Lo uSe doa_cis dsle , 55 a3l ol gl
el wiloass Lolzdl , Sys il 5l as oS
F ]

sloial, s gaw i 0l y3bs o logas F-F—¥
e 5 3 ol i g 0Bl (eSS L b logad (g00e
39h (510055 oz (slalsges

3 bwlis § baxly wlael dalge don H-Y-Y
oolainl glaaslg wiil cwndSShay Wb b IS g o Jgoe
Figd S S e s (olol 2 5 00

L bazye Vol dajsiz opgas @) S-F-¥

Stlg 5Ty Gl g OBl St (55, padine sloanss
b Dygods S)lse cul Cenl @3Y 5,00l 5l S oo s
g 00,591 e HO o

Syt ol YL 5o Jgaz y2 Glyie g o)lais VoYY
gl AL (Sl g (o) Gl 90 b ez Lo
Sl g sl 0 90 L b Sl g A-Y-Y
9 03551 pglai b o

5 Jyoz boojlas a Lo 55 e 5 A-F-Y
9 o Ll la JSC

Aol o Jooz g b S cwl , g Ne=Y-¥
oS bz (2005 59 9 e D95 5l ey

d.:sm OQ)BT



(el laojem gale Cu o) (Barms 3,5 sleal,

a8 50 5315 55T 5 S dazl o ay s il
Sy Gl 5l 0,5 eaaliis (obe S 5l ) 559l
e gy 4 s b (il eled Ly (S92
S 6 S 1) allie

S adpdy Qo sl adlie &5 590 )3 .¥-0
o 50 g ailalw 0 wols (6l o eolal 5l om
08,5 oy lasla ool ol YL do i jpd
I 51 sa s oslal 3l o ilgi o odiaggi
ags yo b ST ole 5l 8 g s 28l s 4,8
i li)lS 4 ) g9—dge 09 (ol g s
e 4565 e LSl adlie Cla 5l ey Lams ML
3,las 0g2g allie jo Mol

ami o ,0 ol oledlbla e ol > jloe ¥-0
Sandg S lgi o0 odimgi 9 03,5 (0 750 (s—aSid
O yg—ods 00, e alie e e Ll 0g > 4 Jlae
S sanlie Sig S

G Gl sloojsr malz Cupa o 4,23 F-0
S9—> sl I SYLde g il g 55 S-S Lo 3,
8l 0 YL e aile 350 51 g 0l e Lg—asre
el Hgdee

olo dus 31 s cons o0ls Gl ail L o, oY¥ie .0-0
4y 5 A ol il 4, a5 5 )l A egecns

bl walgms aiey ol jo gt AeS e

c)l.o_.i} ‘LS_"MJ u.u).bT J.nl_w ul_..'lia J}f_..wo OM?—’
) L Sioly ol LS00 ol oyl
5 adlie ey Ly ragiy Jle s su S oals
g Jlo,l GlalBlas LB 0 (0e39 & yg0

Pl o adlie (Lol e Jl) oo Jl o
ol s cclin i3l a5 ], atlie (G Sy
= 09_..)640 Lg)‘-\_f)l.: Sl 00 r‘y:_L:.u aJlae &9_:
9 Yo- Jﬁ‘u) d‘;‘)l.__: g_i_) o ‘é_..u)b od._z.i?:'
ST ) g0l 5 (adS ¥ e ST >
4 aJlas J_ALT 015—"; P9 Sl o SEN) (03‘9 T—
Sy GLELL, Sy 55 a3l 00 S ¢S
Sl =) GB5lgaJS g (A dS Ve e sSla > 5 YO
gl oo)ji (o5ly iy

adlio a5 09 b a8 oo, wanasl sy o O-F
) (g sl aaled §f el S | l>

| (o).g.é 9 (R C)‘b ‘ML’L)L’L’ ‘6’*’%

Wlio HLial w8 (6 o8

L — aJlao Jl_w)‘ 9 O .\_uL ‘:’)H B -0

3O VgD maded dotio Ay Joi s i g (5 9l



Integrated Watershed Management, Summer 2022, 2(2), 1-15 Avrticle Type: Research

7¢ doi: 10.22034/IWM.2022.554926.1033 Online I1SSN: 2783-4581

Evaluation of the efficiency of REMO regional climate model and CanESM2 general
circulation model in predicting climatic parameters (Case study: Isfahan province)

Ali Salimi?, Tayyebeh Mesbahzadeh?”, Arash Malekian? and Maryam Mirakbari®
1- Graduated of Desert Management, Faculty of Natural Resources, University of Tehran, Tehran, Iran
2- Associate Professor, Department of Rehabilitation of Dry and Mountainous regions, Faculty of Natural
Resources, University of Tehran, Tehran, Iran
3-Postdoctoral researcher, Faculty of Geographical Sciences and Planning, University of Isfahan, Isfahan, Iran
* Corresponding author: tmesbah@ut.ac.ir

(Received: 02 June 2022 Revise: 10 July 2022 Accepted: 11 July 2022)

Extended Abstract

Introduction: The increase in greenhouse gases in recent decades and the resulting increase in temperature have upset the
balance of the Earth's climate system and caused widespread climate change in most parts of the world. According to the
definition of the Intergovernmental Panel on Climate Change (IPCC) (2013), climate change is a change in the state of a
climate in which its mean or changeable characteristics change for decades or longer. Therefore, forecasting climate
variables in the future is necessary to consider measures to reduce the effects of climate change. Climate models are good
tools for assessing the climate in the future. These models simulate climatic parameters in the future by different scenarios
of radiation induction. Selecting an appropriate climate model is essential for predicting and simulating climate data in the
future, as well as evaluating changes in climate parameters in the future. An overview of studies conducted on the
application of climate change models in the country indicates that in most studies, the application of atmospheric
circulation models has been studied and regional models have been evaluated less. Therefore, in this study, two models of
general circulation of atmosphere and region in Isfahan province are compared.

Materials and methods: Isfahan province, with an area of 107018 square kilometers, is located between 30 degrees and
43 minutes to 34 degrees and 37 minutes north latitude of the equator and 49 degrees and 38 minutes to 55 degrees and 32
minutes east longitude of the Greenwich meridian. The climate of Isfahan province is generally temperate and dry. In this
research, daily observational data including rainfall, average temperature and average wind speed from the Meteorological
Organization, data predicted by REMO model in the base period 1991-2005 and the future period 2020-2100 for the
parameters of rainfall, average temperature and wind speed from the base CORDEX data and three types of inputs were
used to model climate variables by CanESM2 model. These inputs include daily precipitation data, mean temperature and
mean wind speed of the synoptic station, open atmosphere analysis data (NCEP) and CanESM2 model data. To evaluate
the efficiency of the models in the study area, the observational data and the data predicted by the models in the common
statistical period by the statistical criteria of Percentage coefficient (PBIAS), Nash-Sutcliffe coefficient (NSE), standard
ratio root (RSR), explanation coefficient (R2) and square error (RMSE) were assessed. Also, in order to better evaluate the
performance of the models, the data simulated by the models were compared with the observational data by months.
Results and Discussion: The results of this study for the REMO regional climate model showed that this model is not
suitable for simulating the rainfall parameter in Isfahan, Airport, Kashan and Golpayegan stations, nor is it suitable for
simulating the average temperature parameter in Isfahan, Golpayegan, Nain and Kashan stations. In these stations, on
average, the values simulated by the model for the precipitation parameter are more than the observational values and for
the average temperature parameter are less than the observational values. In other studied stations, the values simulated
by the model for rainfall parameters and average temperature have an acceptable agreement with the observational data.
Also, the correlation of the simulated values of the model with the observational data for the wind parameter indicates that
this model is not suitable for predicting wind data in the study area and the values simulated by the model are on average
higher than the observational data in the period. The results of the CanESM2 atmospheric circulation model showed that
the SDSM model has a high efficiency for modeling and exponential microscale in the study area. The results also showed
that this model has a high efficiency for simulating the parameters of average temperature and wind speed relative to
rainfall in the study area, which can be due to the presence of zero values in the data series. The results of rainfall parameter
statistical criteria showed that the CanESM2 model in Daran, Isfahan, Khor and Biabank, Nain and Natanz stations is
suitable for simulating rainfall in the future. Also, the results of the statistical criteria and simulated data of the model in
the joint period for temperature and wind parameters showed high agreement with the observational data.

Conclusion: Climate models are appropriate tools for assessing the climate in the future. In this study, the efficiency of
REMO regional climate models and the general CanESM2 atmospheric model were investigated. The results showed that
the REMO climate model does not have the appropriate efficiency to simulate rainfall, average and wind speed in the
study area, but CanESM climate model has high efficiency to simulate average and wind speed in the region. It can
therefore be used as a suitable model for forecasting future climate in the study area.
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Figure 1- Location of the study area
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Table 2- Results of statistical criteria for evaluating the performance of the REMO model for
rainfall parameter

PBIAS NSE RSR R? NRMSE
Ardestan -0.0156 0.5965 0.6352 0.7853 0.0626
Daran 0.1317 0.7537 0.4962 0.9575 0.0495
Esfahan 0.0550 0.0128 0.9936 0.2957 0.1020
Golpayegan 0.3745 0.3125 0.8291 0.7652 0.0839
Kabutar -0.0193 0.5824 0.6462 0.7646 0.0616
abad
Kashan -0.4770 0.3143 0.8281 0.8846 0.0929
Khur 0.4342 0.3229 0.8229 0.7728 0.0923
Naein -0.1269 0.6166 0.6192 0.7852 0.0645
Natanz 0.1071 0.6829 0.5631 0.8392 0.0525
Shahreza -0.0387 0.5348 0.6821 0.7263 0.0743
Forudgah -0.0374 0.4439 0.7457 0.6799 0.0768

Lo yiolyb 512 REMO Juo 21,5 2L 5,0 6 bl sl ybroe guli =¥ Jgas

Table 3- Results of statistical criteria for evaluating the performance of the REMO model for
the temperature parameter

PBIAS NSE RSR R? NRMSE
Ardestan 0.3238 0.5051 0.7035 0.9930 0.0715
Daran 0.3388 0.8005 0.4467 0.9948 0.0441
Esfahan 0.2654 -0.2569 1.1211 0.2329 0.1341
Golpayegan 0.4339 0.4557 0.7378 0.9965 0.0730
Kabutar abad 0.2721 0.6305 0.6079 0.8940 0.0635
Kashan 0.4580 0.1491 0.9224 0.9973 0.0930
Khur 0.2211 0.7476 0.5033 0.9918 0.0508
Naein 0.3558 0.4380 0.7496 0.9913 0.0657
Natanz 0.3582 0.5580 0.6648 0.9900 0.0675
Shahreza 0.3899 0.4756 0.7241 0.9979 0.0720
Forudgah 0.2954 0.7194 0.5297 0.9978 0.0521

oL yolyly 61 REMO Juw 2yl 2Ll s5bl sloylire gulis -F Jguer

Table 4- Results of statistical criteria for evaluating the performance of the REMO model for
wind parameter

PBIAS NSE RSR R? NRMSE
Ardestan 0.3805 -1.4577 1.5677 0.4801 0.1490
Daran -0.6545 -5.7444 2.5970 -0.0164 0.2313
Esfahan -2.6001 -74.1173 8.6670 0.1722 1.1108
Golpayegan -0.3388 -1.8499 1.6882 0.0465 0.1423
Kabutar -1.0645 -5.8098 2.6096 0.7635 0.2883
abad
Kashan -4.0235 -56.9469 7.6123 0.4626 0.6996
Khur -0.9162 -4.4681 2.3384 0.8715 0.2272
Naein 0.0834 0.2660 0.8568 0.6905 0.0933
Natanz -0.3662 -1.3644 1.5377 0.7244 0.1400
Shahreza -0.1438 0.0343 0.9827 0.5402 0.1047
Forudgah -0.1657 -0.4972 1.2236 0.3299 0.1144
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Figure 2- Comparison of REMO model values and observational data of rainfall, temperature
and wind speed at Isfahan station
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Figure 3- Comparison of REMO model values and observational data of rainfall, temperature
and wind speed in station owners
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Table 5- Results of statistical evaluation criteria of CanESM2 model for rainfall parameter

NRMSE R? RSR NSE PBIAS  suis Swiiu o Koioann |
0.0704 0.7137 0.7145 0.4896 -0.0348 NCEP olws,f
0.0476 0.9612 0.4831 0.7666 -0.2271 CanESM?2
0.0316 0.9627 0.5163 0.8999 0.1054 NCEP olyls
0.0297 0.9879 0.4974 0.9115 0.1487 CanESM?2
0.0500 0.6730 0.4924 0.8299 0.0794 NCEP oluol
0.0706 0.7650 0.5822 0.6611 -0.1821 CanESM?2
0.0811 0.7377 0.8015 0.3576 0.1940 NCEP RCAN
0.0652 0.8561 0.6444 0.5848 0.1098 CanESM?2
0.0842 0.5018 0.8835 0.2194 0.0590 NCEP oLl 5 gus
0.0804 0.4452 0.8440 0.2877 0.0739 CanESM?2
0.0830 0.7570 0.7399 0.4526 0.2423 NCEP olals
0.0739 0.7536 0.6590 0.5657 -0.0337 CanESM2
0.0762 0.8779 0.6793 0.5385 0.3817 NCEP | iLls g ,95
0.0610 0.8415 0.5433 0.7049 -0.0227 CanESM?2
0.0399 0.8322 0.4825 0.8537 0.0491 NCEP ol
0.0435 0.8598 0.4978 0.8255 -0.0863 CanESM?2
0.0380 0.9158 0.5073 0.8341 0.0578 NCEP s
0.0633 0.9111 0.6786 0.5396 0.1479 CanESM?2
0.1011 0.4703 0.9277 0.1394 0.3807 NCEP Lo e
0.0827 0.4974 0.7585 0.4248 -0.0020 CanESM?2
0.1465 0.5666 1.4242 -1.0284 -0.3530 NCEP oEog,
0.0665 0.8607 0.6466 0.5820 -0.1885 CanESM2
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Table 6- Results of statistical evaluation criteria of CanESM2 model for temperature parameter

NRMSE R? RSR NSE PBIAS  ouiaS s i RES
0.0020 0.9998 0.0193  0.9996 0.0014 NCEP s,
0.0017 0.9999 0.0169  0.9997 0.0015  CanESM2
0.0013 0.9999 0.0136  0.9998 0.0035 NCEP AR
0.0008 1.000 0.0086  0.9999 -0.0045  CanESM2
0.0017 0.7408 0.0142  0.9998 -0.0007 NCEP Al
0.0013 0.7389 0.0109  0.9999 -0.0008  CanESM2
0.0011 1.0000 0.0108  0.9999 0.0031 NCEP Sl
0.0010 0.9999 0.0105  0.9999 0.0011  CanESM2
0.0022 0.8909 0.0209  0.9996 -0.0037 NCEP | obi,igws
0015 0.8923 0.0143  0.9998 0.0047  CanESM2
0.0017 0.9999 0.0168  0.9997 0.0003 NCEP slats
0.0020 0.9998 0.0202  0.9996 0.0046  CanESM2
0.0016 0.9999 0.0156  0.9998 -0.0015 NCEP | Sibly 5,55
0.0014 0.9999 0.0137  0.9998 00031  CanESM2
0.0018 0.7916 0.0173  0.9997 -0.0013 NCEP ot
0.0021 0.8027 0.0202  0.9996 0.0001  CanESM2
0.0021 0.9998 0.0206  0.9996 0.0014 NCEP Jor
0.0012 0.9999 0.0122  0.9999 0.0001  CanESM2
0.0020 0.7966 0.0188  0.9996 -0.0005 NCEP Lo pacs
0.0018 0.8025 0.0174  0.9997 00029  CanESM2
0.0009 1.0000 0.0097  0.9999 0.0008 NCEP KT
0.0018 0.9998 0.0187  0.9997 0.0011  CanESM2
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Table 7- Results of statistical evaluation criteria of CanESM2 model for wind parameter

NRMSE R? RSR NSE PBIAS  suis Suwsiiom o5t |
0.0108 0.9961 0.1134 0.9871 -0.0197 NCEP Slawa !
0.0093 0.9968 0.0983 0.9903 0.0171 CanESM2
0.0256 0.9762 0.2872 0.9175 -0.0537 NCEP olyle
0.0297 0.9741 0.3334 0.8888 -0.0455 CanESM2
0.0099 0.9976 0.1045 0.9891 -0.0290 NCEP oo
0.0131 0.9962 0.1376 0.9811 -0.0320 CanESM2
0.0182 0.9863 0.2160 0.9534 -0.0336 NCEP oL
0.0207 0.9916 0.2455 0.9398 -0.0516 CanESM2
0.0321 0.9463 0.2903 0.9157 -0.1104 NCEP oLl 5 gus
0.0256 0.9540 0.2318 0.9463 -0.0890 CanESM2
0.0273 0.9684 0.2975 0.9115 -0.0822 NCEP oLl
0.0415 0.9861 0.4518 0.7959 -0.2172 CanESM2
0.0176 0.9933 0.1829 0.9666 -0.0555 NCEP | ibly g 595
0.0112 0.9977 0.1163 0.9865 -0.0360 CanESM2
0.0219 0.7926 0.2011 0.9596 -0.0150 NCEP ol
0.0168 0.7979 0.1546 0.9761 0.0041 CanESM2
0.0261 0.9719 0.2869 0.9177 -0.0436 NCEP s
0.0343 0.9577 0.3775 0.8575 -0.0499 CanESM2
0.0116 0.9088 0.1087 0.9882 -0.0177 NCEP Lo o
0.0231 0.9267 0.2167 0.9530 -0.0319 CanESM2
0.0172 0.9836 0.1839 0.9662 -0.0090 NCEP oag,8
0.0088 0.9963 0.0944 0.9911 -0.0067 CanESM2
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Figure 4- Comparison of downscaled values by predictor variables (NCEP and CanESM?2
model) and observational data of rainfall, temperature and wind at Isfahan station
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Extended abstract

Introduction: Since natural resources are important, developing strategies for the protection and exploitation of these
resources seems more necessary than before. People's participation in any project guarantees the implementation and
sustainability of that project. This issue is more important in the protection of natural resources, because such issues are
intertwined with the lives of communities, and the success of any program will require the participation of these communities,
so the role of people in decision-making, planning, implementing, monitoring and evaluating any conservation plan is
important. Therefore, an appropriate management system to protect these areas should be based on the participation of local
communities. Studies on the participation of watershed residents in watershed management projects show that if the executive
activities are carried out without the presence of the people, they do not take responsibility for the maintenance of the projects
and therefore do not attempt to eliminate their defects. However, determining the factors affecting the participation of
watershed residents in watershed management projects and analyzing their relationship is necessary. Therefore, the general
purpose of the present descriptive-correlational study is to determine the factors affecting the participation of watershed
residents in watershed management plans and analyze their relationship in the watershed of the great river of Naein.
Materials and Methods: Naein Great River Basin is located in Naein city of Isfahan province and includes two villages of
Koohestan and Baharestan and 41 inhabited villages with a population of about 2298 people. The questionnaire was the data
collection tool of this research, the apparent validity of which was examined by a group of experts including professors of
watershed science and engineering and experts, after which the necessary corrections were made accordingly. Its reliability
coefficient was obtained from SPSS software and Cronbach's alpha method between 0.866 and 0.920. The statistical
population of the present study consisted of watershed inhabitants living in the Naein Great River Basin of Isfahan Province
(N =2298). Of these, 476 people were selected as a statistical sample using Cochran's formula by random sampling method.
Results and Discussion: The results of Pearson correlation test showed there is a positive and significant relationship
between economic factors and the willingness of watershed residents to participate in watershed management projects. It
seems that in this watershed, the financial conditions and economic power of watershed residents are somewhat equal and at
a moderate level. In such circumstances, providing low-interest facilities and credits can greatly motivate watershed residents
to participate in watershed management projects. The results of Spearman correlation test showed there is a positive and
significant relationship between communication factors and information sources with the desire of watershed residents to
participate in watershed management projects. The results of Kendall Tao test of each of the items of communication factors
and information sources with the willingness of watershed residents to participate in watershed management projects showed
there is a positive and significant relationship between all indicators with the willingness to participate in watershed
management projects. Therefore, promoting mass and social media, holding training classes, visiting other successful
projects, etc. can increase the amount of participation in watershed management projects. Also, the findings of this study
show that the most important social factors affecting the participation of watershed residents in the Naein River Basin include
the motivation of watershed participants to participate in future projects, the ability of local councils, encouraging friends,
acquaintances and experts, the impact of educational and extension services, the awareness of watershed residents, the
tendency to work collectively, and the impact of work experience. Also, the most important individual factors influencing
the participation of watershed residents in the study area include gender, age, and education.

Conclusion: In general, the findings of this study on the effects of socio-economic factors, communication factors,
information resources and variables of individual factors and their characteristics show these factors influence the
participation of watershed residents in watershed management projects, and since these factors and items have severe effects
on the desire of watershed residents to participate in watershed management projects, paying attention to these cases can help
us improve watershed management projects, which requires that experts and the government pay special attention to the
watershed dwellers living in the basin.
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Table 1- Frequency distribution of watersheds based on individual characteristics

e 520 (S5 e PO s Sl 202 gy 5 USSP e
Relative cumulative frequency Relative frequency = - .
requency (n) Variable levels Variable
percentage percentage
4117 41.17 196 )
Woman
100 58.82 280 o 2
Man Gender
- 100 476 &=
Total
10.50 10.50 50 10-20
16.80 6.30 30 20-30
26.68 9.87 47 30-40 . _
49,57 22.89 109 40-50 () (gm0
100 50.42 240 50 < Age group (year)
- 100 476 &
Total
sl
59.66 59.66 284 Serolses
Iliterate-cycle
T TC
90.33 30.67 146 Diploma-above
diploma
Ld
98.94 8.61 41 o Sl
Bachelor .
o o Education
99.78 0.84 4 e 599
MA
100 0.21 1 A5 50
PhD and above
- 100 476 &=
Total
19.32 19.32 92 1-4
90.12 70.79 337 4-7
99.57 9.45 45 7-10 "
100 0.42 2 10-13 Sy
100 0 0 13 < Family size
- 100 476 &=
Total
3.57 3.57 17 sl
Livestock
52.94 49.36 235 Sk
Agriculture
64.07 1113 53 e
Carpet weaving kol Jass
suss! ini
71.63 7.56 36 - Main job
Driver
100 28.36 135
Other
- 100 476 &=
Total
20.37 20.37 97 o
Single
100 79.62 379 St Jobi condy
Married Marital status
- 100 476 &=
Total
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Table 2- Frequency distribution of watersheds based on economic characteristics

s (Slglyd as s
PV NESR . , ' ,
elative cumulative Relative Frequency (n) Variable levels Variable
frequency percentage frequency
percentage

3.57 3.57 17 (oS )V >
3151 27.94 133 (@SHY-Y
83.40 51.89 247 (Lagza)V-1 Y ES) (e e
99.36 15.96 76 LYY Land area (hectares)
100 0.63 3 (ol ) VY=<

] 100 476 =
48.31 48.31 230 (S L)V e>
93.90 45,58 217 (@)Y -V
95.79 1.89 9 (Lgia)Y - Y- (o) plo Slass

Number of livestock

. : Lpve-f-
96.42 0.63 3 b)) (head)
100 3.57 17 (b hs) Fo=<

- 100 476 f e
0.42 0.42 2 (oS ) V>
17.64 17.22 82 (@) -\F JENTIRIR R
88.65 71/00 338 (Lawga)V F-YY .

~ (Slogs &s3kes)

99.57 10.92 52 (SLH)YY-TA Annual net income
100 0.42 2 (ob) 510) Y A=< (mllllon Tomans)

- 100 476 2o

O Hlieo 4y (Lot Jul Biled e Ol cunns bl jusal (Sl )3 - Y Jgum

Table 3: Frequency of watersheds according to classes, the degree of desire of watersheds to participate

e oy izl S5 5 o ol e
The cumulative Frequency of . .
Percent Likert scale Variable
percentage watersheds
0 0 0 oS ;L-‘>
Very little
35.71 35.71 170 s
Low 4 bl ol
7752 41.80 199 Loge oS lie
Medium Willingness to
100 22.47 107 2L participate
Much
100 0 0 25 o
Very much
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Table 4- Correlation between indicators of economic factors and the desire of watershed participants to

participate
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The significance level Kendall Tao correlation Economic factors affecting the Row
coefficient willingness of watershed residents to
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Table 5- Correlation between indicators of social factors and the desire of watersheds to participate
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The sianifi level Kendall Tao correlation R
e significance leve ; ; ; ow
g coefficient Social factors affecting the desire of
watershed residents to participate
Slslagyb o o8 i a4y Glutipsol 03Xl
0.000 0.767" Motivation of watershed residents to 1
participate in future projects
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The power of local councils
Ol 5 QLLsl lmsgs G293
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experts
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The impact of using indigenous knowledge
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Watershed awareness
@.o:; LSL‘Z’)lS O J—’LAJ
0.000 0.645™ 7
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Table 6- Correlation between indicators of communication factors and information sources and the desire
of watershed residents to participate
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The significance level Kendall Tao correlation Communication factors affecting Row
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Experts’ information dissemination
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Table 7- Correlation between independent variables with the degree of willingness to participate
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ypcorrelation significance Spearman and Pearson Factors affecting participation Row
level correlation coefficient
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. _ <
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Direct — Intense 0.000 0.699** Communication factors and 3
information resources
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Table 8- Correlation between individual factor variables and willingness to participate
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Pearson and
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The significance
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Extended Abstract

Introduction: Desertification is a natural disaster risk event. This phenomenon, along with the extent
of degradation, various effects and complexity of the process, deals with qualitative and uncertain
indicators and follows the behavior of fuzzy systems. Therefore, in evaluating combating desertification
to achieve preferred and optimal strategies, the use of multi-criteria fuzzy decision-making methods
seems necessary. Therefore, this study was conducted to determine the priority of strategies to combat
desertification using hierarchical analytical models in a fuzzy environment in the Yazd-Khezrabad plain
during 2019-2020 as a case study.

Materials and Method: Fuzzy decision matrix was obtained from fuzzy Delphi method and within the
framework of multi-criteria decision-making method. Using Expert Choice software and ELECTRE
model, the initial priority of strategies was obtained. In order to estimate the final priority of strategies,
TOPSIS method was used and the results were analyzed using GAIA diagram, Graphical Analysis for
Interactive Assistance, in Visual PROMETHEE software environment.

Results and Discussion: The results show that the strategy of "adjustment in abstraction from
groundwater resources" (A31) with a ratio of 56.59% is the most important strategy in controlling and
reducing the effects of desertification and rehabilitation of degraded lands. The strategies of livestock
grazing control (A20), irrigation pattern change and implementation of low water requirements (A33),
vegetation development and restoration (A23) and prevention of improper conversion and change of
land use (A18) with proximity ratios of 15.76 %, 13.53%, 11.34% and 2.78% were selected as the next
priorities, respectively. Analyses performed in Visual PROMETHEE software environment also
confirmed the results of the ranking. As the analysis showed, the strategy of "adjustment in abstraction
of groundwater resources" (A31) with a pure out ranking progress of Phi = 0.3635 still remained the
most preferred evaluation strategy and other strategies were ranked as before.

Conclusion: Overall, it is concluded that in line with the strategy of adjusting the abstraction of
groundwater resources (As1), by implementing aquifer projects, improving irrigation methods, land
improvement, controlling the growth of industries and aquaculture crops, the process of desertification
can be slowed down and destroyed lands can be restored. It is suggested that in the plans to control and
reduce the effects of desertification and rehabilitation of degraded lands, the obtained results and
rankings should be considered.

Keywords: Decision support systems, Graphical Analysis for Interactive Assistance (GAIA), Fuzzy
Multi-Criteria Decision-Making (FMCDM) methods, Triangular Fuzzy Number.
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Table 2- Fuzzy decision-making matrix of optimal combating - desertification alternatives from group viewpoint

4©C) b, Lo Coon
<« Criteria importance (C)

Ciél C/ Ce" Cs9 Cf
Y A) oo pal, codl
V Alternatives priority (A)
-0.00296 -0.0048 0.686 -0.00296 0.326
0.186 -0.110 -0.299 -0.035 0.115 Aag?
0.177 -0.172 0.075 0.768 0.010 Ax®
0.186 0.051 -0.030 -0.035 -0.027 Azt
0.076 0.209 0.972 0.279 0.813 Az
0.373 0.102 0.013 0.023 0.108 Asz®

a. Alternative of prevention of unsuitable land use changes

b. Alternative of livestock grazing control

c. Alternative of vegetation cover development and reclamation

d. Alternative of modification of ground water harvesting

e. Alternative of change of irrigation pattern and execution of the methods with less water need
f. Criterion of time

g. Criterion of scientific implementation and gettable technology

h. Criterion of expert human resources

i. Criterion of proportion and adaptation to the environment

j. Criterion of resources destruction, human and environmental damage

09390 oxdloy (6 S puonal o yilo JuSld -
2 hoble b ablio aigs o paly 5508

ool 5B (6 S el o ylo oSS 1 ey
Vbl 51398 il (Vga2) (2lioble b ablic
S8 S penas s ple 5 Sl )0 (y5590 Sjg0 4
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Table 3- Harmonic fuzzy decision matrix of optimum combating - desertification alternatives from group viewpoint

4AEC) b )lxo Coonl
Cus . Ce Cs o Criteria importance <«
YV (A) syl ool
Alternatives priority ¥
0.0005556 0.000528 -0.205114 0.0001036 0.03749 Aus
0.0005239 0.0008256 0.05145 0.0022733 0.031948 Az
0.00055056 -0.0002448 -0.0205114 0.0001036 -0.008802 Az
0.00022496 0.0010032 0.666792 -0.0008258 0.265038 Az1
0.00110408 -0.0004896 0.008575 0.0000681 0.035208 As3
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Table 4- Consistency and inconsistency sets of combating -desertification alternatives

DkL Cz Cs Cs Cz Cis Sk.L
Cs, C7 D a8, A20 1 1 0 0 1 S A18,A20
Cs D Aa1s, A23 1 1 0 1 1 S A18,A23
Caz, Cs, C1s D A8, A3t 0 1 0 1 0 S A18, A31
Cs D A8, A33 1 1 0 1 1 S A18, A33
Cz Cs D A20, A18 0 0 1 1 1 S A20, A18
Cs D A20, A23 1 0 1 1 1 S A20, A23
Co, Cs, Cs, C1s D a20, A31 0 0 0 1 0 S A20, A3L
C2, Cs D a20, A33 0 0 1 1 1 S A20, A33
Ca, C7 D az3, A18 0 1 1 0 1 S A23, A18
Ca, Cs, C7 D A23, A20 0 1 0 0 1 S A23, A20
Ca, Cs, C7,C16 D a23, A31 0 1 0 0 0 S A23, A31
Ca, C7 D A23, A33 0 1 0 1 1 S A23, A33
Cs, Cr D 31, 18 1 0 1 0 1 S As1, A18
C7 D 31, A2 1 1 1 0 1 S Ast, A20
Cs D as1, A23 1 0 1 1 1 S A3, A23
Cs D as1, Ass 1 0 1 1 1 S Ast, A33
Cz, Cs5,C7,Cus D ass, 18 0 0 1 0 0 S A33, A18
Cs, C7, C1s D Ass, A2 1 1 0 0 0 S A33,A20
Cs, C7, Cis D A3z, A23 1 0 1 0 0 S A33,A23
C2, Cs, C7,C1s D a33, A31 0 1 0 0 0 S A33, A3L

L ablie glasyeal, (FJgoz) Sualeal 5 (0 J592)
el Caws 4 <hobls

hoble b ablio g paly Salod (g ilo -0 Jgur
Table 5- Consistency matrix of combating -desertification alternatives

- 0.3201 0.3153 -0.0078 0.3153

0.6782 - 1 -0.0048 0.6782

lk,L= | 0.6801 -0.0059 - -0.0030 -0.0107
1.0090 1.0061 1.0042 - 1.0042

@hoble b ablio sl pal ) Scaleals (w5l -7 Jguer
Table 6- Inconsistency matrix of combating -desertification alternatives

- 1 1 1 1
0.4770 - 0.0334 1 0.7477

NIk = | 0.2491 1 - 1 1
0.0019 0.0015 0.0013 - 0.0011

0.0108 1 0.0136 1 -
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Table 7- Effective consistency matrix of combating -desertification alternatives

0 0 0 0
1 - 1 0 0
A L= 1 0 - 0 0
1 1 1 1
1 0 1 0
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Table 8- Effective inconsistency matrix of combating -desertification alternatives

0 1 1 0
1 1 1 1
Gk,L= 0 - 1 0
0 ; 0
0 1
las yal) acoglyl o Sle g b 3L VY alal, 5| L ablio Lol Coglyl il dmwlono -
A Jgu) 285 JSs < hobls

(@2lioble b ablie las pal) Coglgl (rad jolaie &
A 9V Jslaz) 5o Saleal 3 Salon sl s yilo
@0kl b ailio sbas pal) adsl (guis cuglgl (i ylo -9 Jgux
Table 9- Initial prioritization matrix of combating - desertification alternatives

. 0 0
1 . 1
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Table 10- Ranking of combating - desertification alternatives

Rank %C, ¢ - ot Criterion
a5, : l Jens
5 2.78 0.048884 0.046313673 0.901112310 Aus
2 15.76 0.277513 0.256866563 0.668736000 Az
4 11.34 0.199691 0.184605381 0.739851930 Az
1 56.59 0.996488 0.913898596 0.003221300 Az
3 13.53 0.238349 0.218177542 0.697193328 Az
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Extended Abstract

Introduction: The unavailability, inadequacy and low quality of Dubai observational data is one of the problems of water
resources management, this factor has made water resources management projects difficult. Collecting information requires
hydrometric stations, which are expensive to build, and take a long time to collect information. This requirement is therefore
recognized by the International Hydrological Association. Prediction in watersheds without statistics has been adopted as a
research agenda for the coming decades. In addition, many watersheds in the world have statistical shortcomings. Due to human
intervention, itis very difficult to predict in these watersheds. To solve this problem, hydrologists use a tool called area analysis.
Due to the complexities related to the emergence of flow continuity, one of the ways to study the variables that cause it, is
using an artificial neural network. Most artificial neural network researchers believe that artificial neural networks perform
well in investigating unknown and complex issues for two main reasons: First, they have a good relationship between input
and output by having pattern recognition capabilities. Second, they are less sensitive to errors between data input and output
than other models.

Materials and methods: This study aims to evaluate the artificial neural networks in the analysis of the flow continuity curve
region using two functions of sigmoid transfer and hyperbolic tangent in the hidden layer and linear transfer function in the
output layer. For this purpose, 33 watersheds in the area of Salt Lake Lake were selected according to the length of the statistical
period and the minimum of human activities. Independent variables were considered. Using factor analysis, six factors of area,
average height, length of main waterway, drainage density, percentage of permeable formations and percentage of rangeland
lands were selected. In order to select suitable hydrometric stations, daily flow statistics of all hydrometric stations of the Salt
Lake watershed were prepared by Iran Water Resources Research Company (Tamab). Then, the duration of daily discharge
statistical period of all hydrometric stations was extracted. Suitable stations were selected according to the appropriate common
statistical length and the absence of a diversion dam and upstream dam. Drought threshold discharge percentages were then
extracted using daily discharge statistics by calculating the probability percentage through the Weibull relation in Excel 2010
software.

Results and Discussion: In this study, which was performed in a number of Salt Lake watersheds for regional analysis of the
flow continuity curve, we compared the estimation of different flow rates of the flow continuity curve using artificial neural
shock with two functions of sigmoid transfer and hypermolic tangent in the hidden layer and the linear function in the output
layer. Using the results of factor analysis, six variables of area, average height, and length of main waterway, drainage density,
percentage of permeable formations and percentage of rangeland lands were selected. In the next step, by changing the type of
transmission function in the hidden layer in the multilayer perceptron artificial neural network to analyze the region of the flow
continuity curve, it was determined that the sigmoid transfer function is more efficient than the hyperbolic tangent transfer
function in most flow continuity flows. Also, the artificial neural network has a high efficiency in estimating the flow continuity
curve, the root index value of the mean square error is between 0.01 to 1.92 cubic meters per second and the Nash-Sutcliffe
efficiency coefficient is between 0.40 and 0.97 in the discharges.

Conclusions: The results showed that in flows 2, 10, 20, 25, 33.3, 50, 75, 90 and 92% of sigmoid function in the hidden layer
with coefficients of explanation 0.88, 0.55, 0.78, 0.60, respectively. , 0.80, 0.63, 0.58, 0.47 and 0.41; The root mean square
error is 0.01, 1.92, 1.68, 1.11, 1.78, 0.98, 0.17, 0.21 and 0.21 cubic meters per second and the coefficient of instability is 0.89,
0.40, 0.97, 0.47, 0.84, 0.78, 0.70, 0.93 and 0.41 and in 15 and 30% discharges of hyperbolic tangent function in the hidden
layer with coefficient of determination of 94.94, respectively. 0. and 0.80, the root mean square error of 0.40 and 1.16 cubic
meters per second and the efficiency coefficients of 0.70 and 0.86 have higher accuracy In general the artificial neural network
has a high efficiency in estimating the flow continuity curve.

Keywords: Classic discharge curve, Factor analysis, Levenberg-Marquardt learning algorithm, multi-layer perceptron, Salt
Lake watershed.
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Figure 1- Location of the study area in Iran
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network model in this study
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Table 1- Statistical characteristics of independent variables in the Salt lake watershed
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Table 2- Hidden root values of correlation matrix
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Total distribution (%)
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Table 3- Rotated factor weight matrix for standardized data
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Table 4- Results of artificial neural network

CE RMSE R? ol ye Jis! als A gl =
0.99 0.02 0.98  Training ;s ASgeSam

0.94 0.04 0.94 Validation e Sigmoid function

0.89 0.01 0.88 T.e.stdyﬂ 6-12-1 Q>
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0.87 0.02 0.59 Test 5051
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Continuation of theTable 4- Results of artificial neural network
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Steps Transfer function Network arrangement _Flow
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Extended Abstract

Introduction: The development of agricultural and urban areas and overexploitation of natural resources have caused significant
changes in the hydrological regime of watersheds. Furthermore, population increase, unprincipled exploitations and climate
changes have intensified this process. It is therefore necessary to know and study it continuously. The trend of hydrological series
may also change due to climate change, land use and watershed management. Therefore, identifying the presence or absence of
changes in time in rainfall and discharges of an area and presenting it in statistical analysis seems necessary. The Mann-Kendall
test is one of the most widely used nonparametric methods for analyzing the flow of such data. Studying periods of rainfall and
discharge as well as land use change can be useful in expressing the role of climatic and human factors. Therefore, the present
study was conducted to investigate the trend of land use change and the role of each in the discharge trend of Kiar watershed.
Materials and methods

The present study was conducted in Kiar watershed located in Chaharmahal and Bakhtiari province as one of the northern sub-
basins of Karun River. In order to conduct the current research and achieve the desired goals, after obtaining the information and
data required for the research from the Chaharmahal and Bakhtiari Regional Water Organization, a joint statistical course of
study stations was determined. Finally, the mentioned period was selected from 1363-1390. Then, Mann-Kendall non-parametric
test was used to investigate the trend of changes in precipitation and discharge of stations in Kiar watershed. Then, land use
changes in the study area in three time periods were extracted using the object-oriented classification method in IDRISI Taiga
16.03 software environment using Landsat's TM sensor images .Using the parameters of overall accuracy and kappa coefficient,

the accuracy of the classification was calculated. Finally, the trend of land use change and its relationship with the trend of
discharge were evaluated.

Results and discussion

The results of trend analysis for the Dey River time series (on seasonal and annual scales) at the Burnt Mountain Station show
that discharge has had a decreasing trend on both scales. The highest discharge trend in the seasonal series belongs to summer
and the lowest discharge trend belongs to fall at the significant level of 1%. The study of trends in the rainfall time series of the
region shows a different behavior. While the trend in Borujen station was upward, Shahrekord and Beheshtabad exhibited a
downward trend, and no trend was found in Farsan station. The decreasing trend of discharge and precipitation in Kuh-e-Sokhteh
hydrometric station and rain gauge stations in Shahrekord and Beheshtabad are on the same side, which can be attributed to the
decrease in discharge due to the rainfall behavior of the region. The results of the trend of land use change showed that residential
and agricultural lands have an increasing trend and rangeland and barren lands have a decreasing trend. Increasing the level of
agriculture and residential areas can be a reason for reducing the trend in discharge.

Conclusion

Based on the results of the present study, the results of trend analysis for the time series of the river at the burnt mountain station
showed that the discharge trend in seasonal and annual scales is Downward. The highest discharge trend in the seasonal series
belongs to the summer season and the lowest discharge trend belongs to the autumn season. Also, the results of studying the trend
in the time series of rainfall in the region showed different behaviors. While, the trend in Borujen station was upward, Shahrekord
and Beheshtabad exhibited a downward trend, and no trend was found in Farsan station.

Key Words: Watershed, Climate change, Remote sensing, Integrated management.
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Figure 3. The annual discharge trend change in Kuh-e Sokhteh station in Kiar watershed
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Extended Abstract

Introduction: Paying attention to the impact of pollutants on human health is of particular importance. Air pollution is now
one of the significant environmental and economic problems globally, and this crisis is more severe in large industrial cities.
Air pollution has caused a sharp increase in various respiratory and skin diseases, congenital disabilities, physical weakness,
and many other diseases. On the other hand, the costs to eliminate these pollutions are remarkable (Rouhi & Khezri, 2014).
Finding the optimal emission limits has always been a challenging issue for economic planners and city managers for two
reasons. First, there is a desire for the economic development of each city (and the country at higher levels). Second, the strength
and resilience of the city towards the absorption of the pollutants is a limiting factor. Not paying attention to this principle and
imposing more pollutants than the ability to absorb and purify the ecosystem cause severe air pollution with harmful effects on
humans and the environment (Ghodsi Ma’ab, 2016). Considering that Arak city has been introduced as one of the most polluted
cities in the world according to the statistics of the World Health Organization, especially in terms of particulate matter (Rezaei
Vandchali et al., 2017), studies on the effects of air pollution on social resilience of this city can be useful for proper city
management and community health.

Materials and Methods: The city of Arak is the capital of the Markazi province and is located in the southwest of Tehran
province, at a distance of 288 km. Arak covers an area of 98.7178 km?, 4.24% of the total area of the province. The city of
Arak is located on the orbit of 34° and 5’ and 30" in the northern hemisphere of the equator and on the meridian 49° and 41’
and 30" east longitude of the Greenwich meridian. The plateau of Arak has an area of 5400 km?, of which 2400 km? includes
the high plain of Arak, and the rest is the heights around Arak. This study aimed to investigate the effects of air pollution on
the social resilience of residents in Arak in 2019. The method of research was descriptive in a causal-comparative form, using
a questionnaire. The population included all Arak residents and 283 volunteer respondents (153 females and 125 males) filled
in the questionnaire which was done by voluntary sampling method. The social resilience questionnaire included 50 questions
representing 50 research variables in eleven aspects: social solidarity, awareness, resource diversity, flexibility, security, trust,
communication, participation, social support, social solidarity, and air pollution (Table 3). The validity of the questionnaire
was investigated by the experts in the field and was confirmed after reviewing the proposed amendments. Moreover, the
reliability of the questionnaire was evaluated by calculating the Cronbach’s alpha method, and its value was 0.78. Therefore,
the social resilience questionnaire could be implemented in the population. The questionnaire also gathered the respondents’
demographic information, including age, gender, residence history, education level, ownership status, and occupation.
Results and Discussion: Three hypotheses were proposed to investigate the effects of air pollution on the social resilience
of citizens in various regions of Arak. To investigate the hypotheses, using the data of Environment Organization of Markazi
Province, air quality indicators in 2019 were received from three active stations of Ostandari, Shariati, and Horiba. Three
indicators of CO, NO2, and PM2s were selected as air quality indicators based on most of the daily data reported during the
year. After selecting the social resilience variables and evaluating the questionnaire’s validity and reliability, first, three regions
related to three active stations, and for comparison, three more regions in the study area, namely, Hepco, Mokhaberat, and
Aqil-Abad, were considered during the investigations. The copies of the prepared questionnaire were distributed among the
regions’ residents who volunteered to respond to the questions. It can be said that only the third hypothesis that there is a
significant difference between the effect of air pollution indicators (CO, NO2 and PMzs) on social resilience of residents in
various regions of Arak was confirmed, which was in line with the results of Suarez et al. (2016), Johnson Jr (2004), Pluhar et
al. (2009), Ghorbani et al. (2017) and Mehranpour & Ebrahimi Ghavamabadi. (2016). In explaining the result of the third
hypothesis, we can refer to the living conditions of the citizens. As an industrial center of the country with a large number of
factories and urban traffic, especially with outdated vehicles that have increased pollutants, Arak has faced warning conditions
due to increasing pollutants with impacts on climate change, environment, and human health.
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Table 1- Geographical location of the studied stations

ol o UTM) oLl yior cuxdgo
Station name Geographical Location (UTM)
X Y
Provincial 3828292 37742160
Government
Less® 3858247 37702916
Hooriba
e 3778989 37715670
Shariati
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Figure 3- Location of studied stations
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Table 2- Criteria for evaluating air pollution indicators

o b L
gs“'“““‘ ) B 0 CS““‘" CcO (opm) NO2 (ppb) PMZ.S(ug.m_s)
Levels related to health
it 0-44 0-53 0-53
Good
g 45-94 54— 100 54— 100
Medium
ol slrog 5 (sl WLl 95124 101 — 360 101 — 360
Unhealthy for sensitive groups
Ll 125154 361 — 640 361 0 64
Unhealthy
el o> 155 — 304 641 — 1240 641 — 1240
Very unhealthy
SU ks 305504 1241 — 2040 1241 — 2040
Dangerous
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Table 3- Summary of social resilience criteria
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(Adger, 2000)

(Marshal, 2007)

(Mayunga, 2007)

(Norris et al., 2008)

(Cinner et al., 2009)
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(Shaw et al., 2014)
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Table 4- Criteria for assessing social resilience

b Assessment Ol
Level
w2l b Very Low 42-66
owb Low 67-91
b gio Medium 92-115
N0 High 116-140
YU Lo Very High 140 | iy
o295 Jgl 4ns )8 (0> 01+ 0) ouds astine (5,0 Sxe owdg sbadl
lga Sogll sla asls i o s 1995 soi ool CO) lga Sogll slo sl ol com 1ol ars,

el BN 3925 (5 I8 Sme hw s ¥V 5 7 Jolaz slassls llas 0,5 34>
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Table 5- Regression model summary

Area il R ) o0 pudiss 1 00 3391 31 ylire Bl yzl
Adjusted r Estimated standard deviation
Shariati T 0843 0710 0493 14558
Hooriba Ly s 0.344 0118 0042 23670
Provincial (o _
Government & Il 0321 0.103 0.065 21523
p<0.05

Og Sy Joo IS (o 2 6l ilylg @ 3 Jgur -7 Jguar
Table 6- ANOVA table to evaluate the significance of the regression model

il ©lygdze & goxo oI5l 4y Mz:;}:fgj::es Foseil  @olosine b
Area Sum of Squares (SS) df (MS) F test P Value
2077758 3 692586 3268 0141
e 827.742 4 211936 — —
Shariati 2025500 7 - — —
2624215 3 874738 1561 0216
Lﬁ.)s_-" 19609530 35 560272 —
Hooriba 22233740 38 - - -
849,646 3 283215 0611 0617
It 7412104 16 463256 -

Provincial Government 8261 750 19 . . -

p<0.05
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Table 7- Table of coefficients

st 3 kil ol p o0 liliw! o

. .. Standardized
il Not standardized coefficients coefficients t asﬁjT C|""‘"
Area Sxo Gl il gllas G tTest S0
B N L ? P value
Criterion deviation
error ﬁ
el 164,854 32222 - 5116 0007
. Constant
Sy co 5575 3161 0488 1764 0.152
Shariati NO; 2822 1384 -0686 -2039 0111
PMas ~1153 2250 -0173 -0512 0635
i 82249 27985 — 2-939 0006
Constant
Lu g co 2714 2558 0.169 1.061 0.296
Hooriba NO 0.009 0825 0.002 0011 0.991
PMas 0.142 0079 0285 1792 0.082
el 95320 18717 . 5093 0,001
sl Constant
Provincial co _4524 3056 -0286 -1.480 0.151
Government NO2 0.337 1095 0077 0.308 0.762
PMas 0215 0260 0213 0826 0.421
P<0.05
GRo% pg and B plpln 000 Sezg (gl Sxe 2 Oligd eloixl ()glob (o ipge 4o
Gl Sl olel 5 g Sebia awb D5 S92 g (65 sire gl STl o Al 3blie
ol Olies coiRed 3y5e sblis ales o (x=103.45) o rSile o Vs A A Johazr glaosls il
wilge bagie gl 1 55l gl S s bl o plsd gl
STl ey Az Gblo (5591 b ¢line ol 2 BodIS Chnogi —A Jouir
Table 8- Description of data based on the resilience of multiple areas of Arak city
ailkio elee slzo Byl oeSSlee
Area Average Criterion deviation Average
SRS 104.03 22087 104.03
Shariati
Loyen 10441 23462 10441
Hooriba
St 100.14 20100 100.14
Provincial Government
S5 107.10 20225 107.10
Hepco
e 10142 16524 10142
Mokhaberat
Sbldeie 10475 21284 10475
Aqil Abad
& 10345 21242 10345

Total
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Table 9- Effects between subjects on the variable of resilience

€ by yo (uSiloo
T Q g T . £
& CAJPRE ol azyo " ”of s“ ’ Fogsl b ghw Gl
ean or squares
Source sum of Df (MS) F test P value Eta effect
Squares (SS)
oo 3ol Juro 1340.15 5 265032 0590 0.705 0011
Modified model
e 2659853 1 2659853 5851.982 0001 0955
Intercept
. 1340.150 5 268.032 0590 0.708 0011
Aria
> 1259025 277 454522
Error
S 3157878 283 -— — —
Total
oxd el I 1272427 282
Modified total
p<0.05
STyl e Gblio 50 (59T b Az dummlio —Ve Jguzr
Table 10- Multiple comparison of resilience in Arak city areas
ailiie Al GT':;W eSSl Jome Bl ol llas I ine gl
(1) Area J) Area 1€ average Criterion deviation error P value
difference
Loy 038 4297 1.000
Hooriba
&bl 389 4549 0956
Provincial Government
e ? S 307 5304 0992
Shariati Hepco
ol 061 5258 0.996
Mokhaberat
oLl Jaie 073 4805 1.000
Aqil Abad
R 038 4297 1.000
Shariati
& ollewl 427 3630 0847
Provincial Government
Lesgn $52 269 4542 0991
Hooriba Hepco
<l 299 4466 0.985
Mokhaberat
oLl Jaie 035 3947 1.000
Aqil Abad
i~ SR -3.89 4549 0956
P‘S"“‘_"“‘_"'I Shariati
rovincia.
Government Loyee _4.27 3630 0847

Hooriba
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Table 10- Continued
$542 6.96 4781 0692
Hepco
oyl 128 4729 1.000
Mokhaberat
Sl deie 462 4220 0883
Aqil Abad
e 307 5304 0992
Shariati
Lojye2 269 4548 0991
Hooriba
$2 &olbewl 6.95 4781 0692
Hepco Provincial Government
e 568 5460 0.904
Mokhaberat
bl deie 234 5025 0997
Aqil Abad
s 261 5258 0996
Shariati
Lesge 299 4488 0985
Hooriba
ol e ol 125 4729 1.000
Mokhaberat Provincial Government
$2 568 5460 0.904
Hepco
sbldeie 334 4976 0.985
Aqil Abad
e 073 4805 1.000
Shariati
Lesge 035 3947 1.000
Hooriba
Sl Jeie ol 462 4220 0883
Agil Abad Provincial Government
$52 234 5025 0997
Hepco
©lple 334 4975 0.985
Mokhaberat
p <0.05

s bl Glaigs bzl 55l 5 (PMas
)...,L, Sobs & S5l de>g Lg)lo‘_gs.u Sl ST
03 glite elaizl 5y5l0li » 35b sloasls
Jalge 51 S p olae 4 ooV asls g cul
o 1y tloizl (6551l e AT o 45 aiin

VT It ).ul.s EIPEIN

o Sogll slagasls ;b (o spgw aniyd

Slg,es eleizl 6,510l 5 (PMzs 3 NO; CO)
3,18 S92y (6,15 sime Dol ST e aslfaus 3blis
oobol 2 s VE S AT Y DY Jolas sleesls gllas
2390 g0 Al poms 453 (6 uitie 2z (il ly Juloxs
5 NO2 CO) lga Fogll sloasls 136 o oim
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Table 11- Descriptive indicators in terms of air pollution in three stations

ol | oeSSlee sbe Sl il Slasy
Station Mean Criterion deviation Number
&l 3.9600 237733 249
Provincial Government
S 19413 075119 191
cO Shariati
Lojye2 11581 050072 281
Hooriba
Js(total) 23401 192631 721
Sl 26,8543 1315706 249
Provincial Government
s 162917 819105 191
NO2 Shariati
Lojyon 21.7461 654285 281
Hooriba
Js 225951 10.26874 721
Sl 39.2010 6690079 249
Provincial Government
e 258806 1435030 191
PM2s Shariati
Lesse 179523 1500932 281
Hooriba
Js 27.6558 4203083 721

Wog ) (s gl w1 (532 (5 o iz 0ylo s VY Jgur
Table 12- Results of multivariate statistics to examine the differences between groups

. . ) - RS _ o
Pl Hlade s goljl az o o F ogo3l  syle S0 glow G151
Effect Level df o 250 F test P Value Etta Effect
Assumed df
ke 1 0875 716 3 1676.30 0001 0875
Pilay effect
3
ol g gl 0.125 716 1676.30 0001 0875
) Lambda Wilkes
Coefficient Salis Sl 7024 716 1676.30 0001 0875
Hotelling's Trace
69 &) PSHR 7004 716 1676.30 0.001 0875
Roy’s Largest Root
2y S 0466 1434 6 72522 0001 0233
Pilay effect
oSs gl 55y 1432 6 82107 0001 0256
NET Lambda Wilkes
Station Sabis Sl 1772 1430 6 91.965 0001 0278
Hotelling's Trace
G934y AR 9724 717 3 172999 0001 0420

Roy’s Largest Root
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Table 13- Results of univariate statistics to examine the differences in the dependent variable

. oy e E3es N T
ol df F o)l X
S The dependent Slrg po Slag po e Etta
ource : F test
variable (1) SS MS Pvalue  Effect
osd g3l e co 109265 2 546326 248419 0001 0409
Modified NO; 8256.82 2 4128409 43807 0001 0.109
model PM2s 597629 2 2988146 17699 0001 0.047
co 3912259 1 3912259 1778937 0001 0712
ey NO» 3492906 1 3492906 3706354 0001 0838
Coefficient PMa2s 5512472 1 5512472 326515 0001 0313
co 1092651 2 546326 248419 0001 0409
ol NO» 8256819 2 4128409 43807 0001 0109
Station PMozs 5076292 2 2088146 17699 0001 0047
co 1579034 718 2199
Uas- NO» 6766506 718 94241 - - -
Error
PM2s 1212183 718 1688277 - - -
co 6620014 721 — - - -
g NO2 4440208 721 -
Total
PM2s 1823397 721 —
o ol JS co 2671685 720 -
Total NO: 7592188 720 — - - -
modified PM2s 1271946 720 — — — —
S P o 5905] @l I Jgax
Table 14- Results of Tukey post hoc test
‘ oSl G ,
M‘Q D e ol |(|) olEx |(J) Lm_’glu }Lﬁ.&a d‘).?." | )
The de_per:dent Station (1) Station (J) Mean Criterion &P
variable i deviation P Value
differences
error
" e 20388 014264 0001
C Shariati
Provincial L
Government = )9® 28220 0.14264 0.001
Hooriba
@l 20388 012907 0001
co Ry Provincial Government
Shariati Lo o2 0.7832 0.13907 0.001
Hooriba
&bl 28220 012907 0001
Loy Provincial Government
Hooriba s 07832 013907 0001
Shariati
" SR 85626 093375 0.001
NO2 Sl Shariati
Provincial L
Government 398 51082 0.84490 0001

Hooriba
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Table 14- Continued
&l -85626 093375 0001
R Provincial Government
Shariati besgs _34544 091038 0.001
Hooriba
Slaibu! 34544 0.84490 0,001
Luye2 Provincial Government
Hooriba R 34544 091038 0.001
Shariati
e xS 12.3204 395214 0.005
6""‘_‘“’_" Shariati
Provincial w
Government = )9® 21.2487 357608 0001
Hooriba
st 123204 395214 0005
PMas As“"’)'“‘ Provincial Government
Shariati Lass 89283 385321 0.054
Hooriba
Slaibu! 212487 357608 0001
Loy Provincial Government
Hooriba SR 89283 385321 0.054
Shariati
u».bs}.t swb.wm o> Oledbl -0 Jg«-\e
Table 15- Demographic information of the research
- o I sxoxi  Gilgl )8
09,5 ol Sl9lyd we o = e
group Abundance Frequency The cumulative
frequency
16-19 25 8.90 8.90
o 20-39 171 60.86 69.80
Age 40-59 73 2594 95.70
60-80 12 430 100.0
s 281 1000 .
Total
Ry 153 550 55
o Female
Sex e 125 450 100
Male
s 278 100.0 .
Total
Juo - U 92 33.70 33.70
Up to 10 years
. Juo ¥e Gy 100 36563 7030
CdgSw to 20 years 10
Duration TR N
of Juo Fe UY 65 2381 9410
. to 40 years 20
residence o
Juo B 5l e 16 586 1000
More than 40 years
s 273 100.0 .
Total
S Slyst 4 144 14
Education llliterate
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Table 15- Continued
2025 68 2437 258
High school
ke 108 38.76 645
Diploma
YL g il 99 3548 1000
Bachelor's degree and higher
o 279 1000
Total
S 198 7122 712
The owner
ST ol o) 74 2662 978
Mortgage or rent
Type of COPRCS VRN
ownership MR 1 0.35 982
Against service
ol 5 181 1000
Free
g 278 1000
Total
H93 44 1600 160
Governmental
oy 15 545 215
Personal
Jid g9 ol 114 4145 629
Job Type Freelance
L 86 3127 942
Unemployed
Sl 50 ygu 16 582 100.0
No income
& 275 1000 —
Total
R 35 1240 124
Shariati
Lesg 83 29.32 417
Hooriba
CigSw Provincial Government
Residence P 30 1060 731
area Hepco
Ol o 31 1095 841
Mokhaberat
ol Jude 45 15.90 1000
Aqil Abad
g 283 100.0 -
Total
auo,8 dw daly ol o aS wl asl, S el O

e Jol 4,8 bl 5 ash L gllae 5 0l 7 5kas
NO; CO) Isa Sagll slaasls yliae o a5 o)

duolio a4 yidgh cpl j0 b cvnlie a5 b les
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Azl oyl pnd j0 a8 0,00 cillas (Y- - V) Shokri
20 Ol elaizl (65510b plie yo gl poe
pas & glgiee ol ST el Glie gblie
A Sy o508 dlie BB 5 60l (S5
o 9 B ERgT ple 50 S0 sl e DS L ST
91l SISl 5 0akiS s Julge cnl 2 ogdle
dged 0,L8l Jol> fagh Glaiged 5o eleiz]

o9l o (gatiine bLS) S 4 izen
ooy S sln oot (mjlaze Ll il g celoia]
4 iy Slaelpel gl a5 (xelsz b g elon]
5 ol Syrs wiien esilame 5 e aibio
3550 Gblis plas ) (slozzl )Tl (e &5 >
odd (515 Jawgle gl ;5 5 o8 4 Soo3 tesh
el

S il 58 s 85l i s a2
elozzl 5,510l s (PMa2s s NO2 (CO) lsa ST
SIS sime Dl Sl ot sl sblis olais e
liios bt b ass opl a5 as agli o)ls 04
oo g Pluhar «(Y-\#) o Kea 4 Suarez
s (Y\V) e 4 Ghorbani  «(Y--9)
(2016) Ebrahimi Ghavamabadi 4 Mehranpour
@ Ol op Py 4D )8 Al (e )0 LBl Cillas
ST e el oLl g ,es S Ll
s Ll 5 ol olad b a8 ceio oibib olsiea
S )l 00, sl slagmdle ohgar (s b S5 S92
Lyl sl s odle slonss baoay¥T iul33l o ge
o SISl ooV Hlie olidl Lo 4 lais
o ol a3l JLis 4y oo |y kS slags Lans wiibe
5 o8l Sllugs wais S 5o el (izes
el o jdae &l 30

(sl 0392 g 5 dden (S VT i o> Ll
o e ;0 (golail g (o drugs 4 aline (S0 1)
WAEre (S g Wlodgs JLodl e ol 101580
oan ¥l Cds 10 b ;8 eS| (5510l 9 & jud
oo VT x5 Lol oy oo 008 sg0me Jale 5

g dib piawsST dal g i le 5l s

09.?-5 Lg)‘\bsi_xo QSLQ.? J‘)‘ ).Qru dLL.A )b (PM2_5 9
0‘9560 And 8 cpl Aol s 0 aS als ..\...,L; TN
S97y Ladz 5 b (SopS ke g0 @
aals o )Lal 15 )5 sla s 53 st (sbaolKi]

o sire Dgldl 929 g (Se pgd And B uimed
alfais gble )0 Glagued bl 6ylolb o
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bl o Hlaig s eloizl )50l Gl yo oglis
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