\-\Y

VA-YY

FY-FY

FA-04

Fe-VY

VF-a)

shole Jodoni 51 oolasiwl b oyl 530l YU gl S oo 1 yigo Jolge (o)
Sl dazo gianld 00 jand Lo jaemme LS > 4y0ge
Gl bl o0, Latl (gl poeit 259 590 axlllan) (AL (fidigr s aSLs ) (ool (JLSis Ol puondd 13U (o 2
99,8 (Bl3 plypls G5 CiS Lo janam s (e« 5] G cazmiy (Mol ol
Sl ez ool 059> o yoe 40 £9y5 Gyl oy 9 055des b))

GPSS dnd o

Hebgr ol (B b Cgix s3gume 30 Ol el Sz 98 slag b olw! g1y o Gbbe Jumily o Julo
eIl W S Ve
(p3h s 55T 0392 160 )90 Axdllao) (ol po aladus Jndoni 31 03liitanl by (iono 305 @ Joramiliy, (3]
b e
59300515 il 039 Of @l Candg dgut 0 3ol (Sl y 53 (S p o sogwly &1,

S iy ol e




it [ gilha L&
il JIDd g S et 4t 2
& r uLﬁlll‘J cp;l.ﬁ,} dJLo.li'l ‘oGt Jl.ul
YYAY-FOAY | Siog xS0l LLs
Ol 2! T Z gk (Uit sole cpozmil (65K00 b Ml olKils | Lol Lo
oy (gl 2SS | Jatie o
e eSS s
Ol (IR (ol A SRS (st gilio 0uSilo ( GliumdgS g SLiiS Bblio sl (g0l 09,8 Sl 1 I3l o 550 | 4y, ol gl
Ol syt o)yt SIS« crabs zlio USEINS « SiliwbgS g Sl bolio sbim| v Sl 1 yLalid ; s yodle is's
ol ol (80l § S cblis Sl gl (ol @il gl 9 5999 )b by 09,5 dliwl s o)y 39,8 5
Ol 3] @Dl slSL1S (53 )gLAS ouSLils 6,101l § & p0 09,5 Sl 1000 ) (2> S5
OlRL Ol 35 ool Mo SIS (o pole 0uSLiild (0T g (Furo (owlidiirmo) 09,5 Sl 15 poli Lo juos 157
Ol ey (WS oIS ((orb ol 0Ll (S5 pole 09,5 Sl 1 blygy e S350
Ol 3l s 31yl oINS (pgle 0uSLiNd ((ouolidiiran 09 Sl LSy o 35
Ol 3l s 3y oINS ppgle 0USLENS ¢ oanlidiiran; 09,5 Sliw] : gowrmo plé i iS5
Ol 3o ¢l el oLLS1S (655l 0uSLNS cmny 5 banmo (omridigeo 9 (srub Lo 09,5 Sl (ool y gy Lo oo yiSs
Ol eyl el Bine oSl ((ormlo @alio 9 (539l 0uSUaINS (5,10 a5l 9 & po 09,5 bl :(5 59 (Shrounl ;3L 5
Ol el @3] olLils (5 ygLas 0uSlils (gl jul § & po 09,5 Hleils 1 AT g uumo ;35
Ol 3 (@B LSS (5335l 0uSiils gl utsl 9 &3 y0 09,5 Yl 1 saituny ol g8 550
Ol B B LRSS (55 yg LS 0uSiils (50 a5l 3 &3 yo 09,5 ekl 163 5003 (Jlu3p0 535
Ol Rl el O] oIS (53,9l 0uSlils (5 pole 09,5 ;Ludild 15 a2 (G0 S5
oS o calilius oy Jozo domw SIS o § b [ SKusST g pale 0uSLiGlS Sliw! tliums oy cowad iSO
JUS 5 ol yos o5 olLLGIS cimmoy pale 09,5 lobiwl :Lwls ol . (2 9y 57

G GM FS0 | U3l pae
gl (Ao oo | oSSl Ll
S35 (Bobo S 5555« goiuwy rallyg 55 | (o)l Ll
s98oel Loy 5o | lr b s LT o

BRLG1S ode WMo Al juud (| oIS (g5 Hlgls oD : Slis
APYYYYYV.Y | Sals

FATVO-BVF i iy Fgoio

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

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




hole Judoxd 5 oolasiasl b (b 9ole SYU golr <o o 3 S50 Jolge (o)

Sl dezme (gidaslB 00 pard Lo jaame LgS iid> 4y0ge
V-V

G bl e y Lol oyl w160 590 axlliao) ‘sbl.«f gy s e ls g o8l JLusSlis Ol s’ il (w0
699, il plipd Sl Loy (g (o« Sl cpmne o Dol ol5es

VA-YY

Sldes moul 0js> Cu pie 33 9y5 S5l () y g 8, 5bee 2L
S5 4d pe

FYopY
ey ybiwl (B Cgiar 03gumme 50 Ol eli Sz o8 sz b olml (sl (2 Gble Jumily Sle Julos
Sl doome b paed el s (Cemgdseze Jole
FA-04
(3] s 3l 0592 160590 anlllan) (o2l po aladis Sk 51 o0lituw! by (oo 25 O Jumiiliy 203!
S e
§ooVY
095005 ussl 0395 Ol @b Camdg dgutp 0 pmal)y sbiwly 10 (S po sogwly 4,
S ) sl e

V-3






QU W g v ) slo!
pul 5o s> ol> Lo e

00 gV

0L 99 4 oyl glie 5 oS 5 Jslaz J51s e Vo)
sy 425 el Sty a5

o Ob g S5 5l g Glo) b il allie WYY
et sl ool Sl (B B b esly 5 il
O D) ol aelgs ales 5 allie oyte gandl 31,4

08,5 Sole) Wb sele g (20l (5 bl g g ()8

Rl 4y gl lubnl cole, bopdY 0aSz 5 mlee

gl s deao VO 1 S Tas

b gzl Al 5 asbisbl 5l a8 SVle AF-)
C,u.]}f.m..a L: 9 9.7;.....:‘& 9 u‘)jl.w..a/)sLm.A sLo.».Q‘) slbiw ! ’ol.:

9l oo piiin Laial,y sliul

el B arin g b sdius g sage p Sod>

2 dul lmojsm pel > oo e 4y, 25 NO-)
L e ool i glaolasliul U sl Xen L]
oSl ggd (510 ag) 25 Gl bl e

.Cewl 00335 1 1, (Double Blind Peer Review)

ub)u ’a)_é £ —0 ulf\.\.»_wy Sl lo)’y A7
J—B ol o a g pudaii 1) 4o a b 5 pdlo
NS gy slm b e o aJlie Lol
@ e ol slao T8 e, o 6l 0 nleyd

G ly gBram g az g BB OlS LY
aJlio

Ao Ll )Y

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

(e—ip g OYLgo 3l ol le YL a6 0o g9

05 3 iy B 5 a i B LSS )
Ao

1) a3 Sl s g oo allie Lasl B35 Jgol N-)

ol ,d dslllas cdo 4

ol Copoe a4 Jlogl oYlie sles Y-)
J3dle s b sygls anTd 0955 51 i sl (slaoje>

P e ) Shicgelie

@ s SleMbl ion sl jlaileie g g0d8 4 azgi LYY
Capde & bagpe Slegdge i (g (paass Jdoa s

g ge adpdy delilad (gl sasul slooje> wal>
dgds didigl 380 Hebdy Wb W K Slasie ¢ 6L .F-)

oy x» ‘) s LJ"’)li) ‘-J..a‘ W‘M stim.a OM}; 9

ke
el Qlfaﬂ‘) LEgWa O’l‘ BN aJlas u_:l.> L)

03 Sobl 5sul sloejem pal> o pae a i F-)
Cowl diaiinlys 130 cauS oo pdlel dllin g3 )4 ol (6l
ol alyis B 0 s |, 055 alis g5 5

S a5 1 bl 1 dlie

pllad cobo Gk 5l s dle Bpk Y-

el pdy o5l (iwm.ilam.ac.ir)

5 s—idg LS Jmol> 0l oas Jlow )l adlis LAY
L > b b, iz 0 wls g all ale
I S B AP
5L Ghpdn Sly a8 (ola U gy (Bonss
Oy oss adlie anls wilos, S el o 4 i ol )

iled Jloyl (s b Sl sl 6,500 4588

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



Gesul slojsm pal> o pae) B o s (5,5 sleal,

a8 g5 o) 5l aslipbly 5l g s slodllis o
395 o n G @l b don 0 ol ogesl b Giegsy

SOgu

Yo calizeo gl sk )55 S Y-Y

sekiieds g sl g pelie jl allie w2 e (S ) eboas
)Q A..S = A.vl_v od...m.:y 45 05.“6@ J..&w_v t5‘0l'>
Clao s3> 2 50 Wi yu s ks 5l dlde b
05 2 psbiieds pumgiandls SlgasS ol T a by e

WS (5,90 dlae

oo N-Y-Y

@S 9 Uby) (SRR E9oge p Jelidn odes joboa 00 S
) onSz 09 i szasade 0T 0wl g ool
Lol S Yoo Slas o YO J8las 5 SISTL SO o
SolS gloosly Y-Y_Y

oo b o e mpe o3ly @i U (59l Laojlounds
Dogo 5o Wy oo o)l a5 Cunl £5050 b GRagh
Wl )3 K03 Gl Sty bawgs (5l (nl S99l
20 8 byl aalllas o yme jo ) 095 allie

doddo Y-Y-Y

e (S5 4 g ol e (6510 (Lo aonde )
9 Egdye g Culed )3 U 09d oo Gl gy 9 42,150
oarein |y ol plapl iy yo azil g Sy Hlis 50 alins
Dl dllin 5l ise ol (500 50 saiin g Bus alS
e o2 4 bgy ol g iome ol Lo Jo8 5 o0 ooty
sl 39250 M o 5 0y S 2oy o aSy

e 5 el g oS Lzl oolil N FoY—Y
LelS S g )l ol sl Lol 5,005 (g0l ] allie
8 Dopods el ool (e 10 a8 )k dsl o o

LWy

leadlio Slals slasy mSla s ay a0 ol jo 0lssS
Sr9r— Sloadlia B v ooy g (8 g (—Iogh
as8,5 b oa S YO olssS slaa i g YO .-
S ra)y A_ILR.A)_QLS‘)_udeuL..A Sloss .l ooy
oloey i slccwl 5,500 g0 ¥ Plas> cud sas
A5l Codgae oligS Yliae Ly o JSi g Lo Jgu
J.AL&I)JS_.Zl_.{JjA_?A_WM)o}_:JJ

g s

5 hel e dosly oS 0a Sl leallie den lisle

Rl ey 5 9 g sleallie e S 0 35

aiia Sl sye OVe ol ome sy el
lie b ap] 45 oS el o3 conl o925 b 05l
atie Jlo; bs (2554 (S amt g Son sl
wole o sy by 50 oS WYlie (e 0,8 O s
O ygods Slaalie diog 5 o5l aiue b oyl o

DS D ygo o g gl B 0 alugy g pliie

> 9 sl L (das aS culils azgy Wb iy jo
il lo e o plordl 4 u.iwy., 3l dlas slaylgie
og.o.w Q}w WLC) .\JL: Jle h./\?U 9 FURV-PY o 0)4544 ).o‘ U”‘
oJ.l.m.ly' Sl f;)y ] Y )L.w.» FURV-PY ) alfns C)Jo
(Rgh 6, Gle g iy » 4SS L g ogF aidu b
led g e (5 )9l5 9 D90 4 ol | eusilys
Slaslice iy o S e 3l eslazwl b llie cumy o
PRSP RPITY WESJOUETS S I SRCH S Sy I 93
29 3l Gegh 2Ll g 2l 4 silaie (sl s
ailgd o ojlail ax U (g5 Lidghy a5 awo lis Sl & 50
6>|9.§ AlaST 0 g 0gd ool pexd o slalase a

sl ansle o5 wilgs o



Gel loojso aale Cy o) G s (5,15 gloal,

Sauie glo yidgh dunlio b algSs b oty gi o I Loy

L s Geon O el Ken 5 b ol STy a5 wes (las
ol ool Fy s dx 4y g calxS o 1,00

N S Az V-Y-Y

o (ph Sl gpFam Wlie e SLL i
Ol 5o ey aSly s Ghagh @l SIS0 L saS
dg5 oahad (S (sl 0ols ploul 45T i sliul 4 oo
w0 Silew S e jolo (B Ojgen )
g Sl Cow play 6lobs)) (Ple jlodimss Aagh
G5 Az 5 Comsl 00l (i ol 057 g (5 IS 0 5
axs Bl oo Cuo ) oaingi a5 Cunl v (n i
SIS 555 1 0T 53 e 5 sdel Cewsay
olas] ol 00,51 Cavods a5 gl bl sdius g
g ools )l sols oged 4y |y 093 imgh Llg oo S
sladse & bses (38 1) o] Gpdipren o2
$lg oo By Oy 1) slaliae S b ol s goo
s Bl 6 Fam s s ) 0 slaolgiins

&3 35wl A=Y Y

Sl @lie 5l allie ags ;5 (B armngi b odiunsi azilir
5 ,5a5 wab b slos S soliiul ols sbasles b oylajl
&b gl 5l allie 555 o a5 wyls 1) Slus 5l Slo,08
ol s il & (gliRke i 53 il s S
o0 30 b gl )l ogei A-Y-Y

5 ez oedS L5 4 b )l plie (eSS0 40
OSe o8t gh ol o 4 dis gl )| aigd ools gl
5o olels ) Log oo)jT o b e L L £, 50 Cul
lamyl aS” glasgSay sl 3l J51s 0guds 4y b s e
9 0391 il Jlo g B dtan 5 b osiamy g5 Solgilspl
S olglpl S5 b oatun 58 Sy 0929 S jg 50 Jle sl
9o lp (Rostami, 2014) asle ¢ Lzl Jlo g ooiungs
lasl Sl g odiuggi 90 o Solgilspl ;SO L ovnnss
Oy90 o 5L (Rostami & Fathizad, 2021) sl

o sbay 3 Slge F-Y—¥
i led g OLAS Ol 5l b Gleghy by, 50 edi—n g
AR by Joadl Ay g 05y GBgR 0g) 4 bogiye
Sl 00,5 Judigas 125 4 6)5—‘&‘*-‘.’ ) Lools a568> oS
dedie p0 aS ale Wb J>) Limgh Slaall Bua b
B33 (5 )a8a b Slmeogs l S 051 1 (s e
4 Al o Wlgt 5l ©)9—o )3 sloasslss e a5 a il
05 Sy gl led 4y 5 o0l ploeil | o] al o
Wlgs o 5 andllas 350 ablaie .Cowl sopuw; ] 4 005,155
D yg—e 53 Sl oo okimmg (g st (Byre v cnl o
Pl i Glsie o dmali Ol o9 (6l &9,
oo ol Gleie pl g aiS 5L Paslllas 5 g0 ad laiek
B o) g dlge 5| Gy Jgore jobody 45" o Lis
REV- )

=6 b-Y-Y

Slaal 0)l)3 a5 998 (3l 63,l5e Wb S @l Ao 59
Eroge o b ain b egh by, ol el Giegy
ST 09 ey WS (o0 598 Egdge I ) ouiileS (ad a5
bt jsbar 1) gl s 03208 (LS Glagh mls
o] o)y coslie glaglsic 5 g 03,5 (sanai
Slyloges 9 agaz 093 Slopdgs )5 s medes
ol LT (glogds 4 1, (ko] s 5 0utS eolitas] wlie
Gy SV

Gros 658 4 3k 5 ol (g oS Jdoay dllie oy
Ol 53 el S (o yne ;5 Jgena b S CEg WL
aile e 615 Sl i Slaalive slitul 4y (i3
5 WS eied g BN Slapd 5 by
WS o S8 oty o Ll e b )bl glaels
ax b agh mls a8 o9l ool las Wb el sl
oS cdbae cpl Gty i (e ;0 WISy 5 Cuably 4 0o
9 Comd conlio @)l L 350 (pgmed (6500 (Aegh b
69 sleol & aas lid Wb ssrn g Judoo 1) aliwes oyl



Gesul slojsm pal> o pae) B o s (5,5 sleal,

o slol jo b Slasin (45,15 ogu H-1+-Y-Y
rail 5 sla e axile s APA asbiogeds oll 5 asly
SO byl jo a5 Sledbl b plo sl oslainl &jse 4o
39S eolatwl APA asbogds 5l oo

ols (&

Slgilial gl ooiansi pb o5l ooty Solgilsal
odbmgs (SOlPel g ped odtims pl pgd odim s
Sl plgie (lasl Jl) paiz edims ol poix

b lal e (o TS Oyg0d)

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

U doz i QLS (&

el Jore o ke (Solgilal 5 ab oz e ((omns &5

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

Ol i oYl (2
Sl ol ¢ gl osians pb (Jgl sdimsi Solgls ol
odiargs (SollEpl 5 pgs odimgs ol pgd odimns
pbdllis glyie (lasl Jlo) paiz osiuns ol paiz
amio o)led) 0)93 b Jlo d((omgipS Sjgpod) 405
ol e 15 &ypo o allie bl dio —allie 52T

(doi) L wlie a5,

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 Wb oaie 4 gl a0 paiz 292
asle Glasl Jlo (o, Ken g Jgl 005,15 Solgils-pl)
Egrs 0 &5 Jype ,o .aib (Rostami et al., 2021)
el 0,0 Dyge ol @ 0gd sliiu] e 4 e
S.8,5 )55 (Y- ) F) Rostami

S 289,555 (Y- - #) Rostami ¢ Mohseni Saravi
S d8,S 155 (YY) o) Ken o ROStami

L &b Ne-Y-Y

L moslil ol soul loojsm aolr Cupoe 4y i
Jais 4y o (S5l clioly ol S gl o9
(APA: American Psychological Association)
sl 0035 o |y 89 o aniS

FeS aade Yool o colaul 5)50 mle N-Ye-Y-Y
sloads Gy 3l Jlo Ve jo a8 ulie 4 bus 5 il
9 o3l gl | (5 se0d molie 4))

A Wy S5 alie bl 5 il ek Lo ¥-Ye-Y-Y
oS g alie b )53 55 il oud colaiul 35 yie o
W5 (6,005 Cuonl

Y g o)l 5 el ool 090 golio den ¥=Ve-Y-Y
B9y> a5 0dlo S (oSl (L) @ i (LG o
el 5o digh go 50 00555 gl (Solgilspl sl
g o0 abe (INPErsian) o le ow )b slie
el oS 4 Lot g 6 ol o 5 1) 4SS
S Glgs i QLS pnndSS (lgie amio allie
S SaS oz e Gl LS anzlie 0pd 5 asliplly
i @ owlie b “Google Translate” asb,
.MQ‘SQJ

shls aziliz LSy Banns ool b sl 1V 4SS
g Lasl Jlo (sogr0 o Sy il wglite Lasil Lo
g (39581 b aidl s Jo S5 4 bgy e aspiliz
g 03,1 HLamil Jlu 5l ey 0pmé s "C" 5D AT

Sl 00 00)3—‘ u.duO B as Gﬂ.u.a R U’“")'ﬂ .f—\'—"—"

il 5 i BT 0wl


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

Gel loojso aale Cy o) G s (5,15 gloal,

CLS SO o Jad SO U dlie S ekl diged ()
(Edited book) asuslg

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.),
Thresholds in Geomorphology. (pp. 75-
101)

ol SO e SO i diged (o

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)

bw Ou\,&? MN-Y-¥Y
Yooo }5‘»5V“ JS‘»)Q LSM""li" Jow o.\.»S.>
Sl b oS ol 0gd ddlsl dlie glol 4 aelS

5 S aol on g bl da by, g olge cdedds
bl gads 85l coles e

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

Ao gl S

Word  a_obp o0 ba s B9, -
Aol cole, Ly Ad Sel5 o (Y- VL (Y--Y)
g a3l Gl s Yo ol iz 5l e Sl YO
3L Single) yio il ol L alold

B Nazanin 13 o5 L alie ow,b e conl o3V Y=Y

a_by Times New Roman 11 LU 5 e g
B Nazanin 10 Bold o8 L s 00> (e 09

plo o BTItr14 5L allie Lol olyc 058 ats o
&l aigh oulas B Nazanin 14 Bold o8 L lagylsie
Ly b ax by Times New Roman 11 8L JLL
B) o—w,b ojp—0 g0 4 b Jouzr g b b (pglic
Times New ) _..ISl 5 (Bold &, 504; Nazanin 11
s olael og asgs (Bold & ,9—0as Roman 10
(Times New Roman 9) ISl &5 o b Jgo

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 g alipbl (0

Olore Glasl Z,b). cainn gl pb iy si (Solgilspls
ghis bl (o &5 Sypon) Ao, fadbiobl
.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)

Yo ac gosxo (=

llio ol GLat fo,B). ot ol ot g Solgils ol
020) (o gES O )ypod) dsgeze pb liwlny ol 1)
6 4 Lasl e (ko o lah

Loled b Lagylojl 50 ousls piaisn LS (g

o) S5 lsie (lanl Jlo) ol b olejle b
b e (S

) o (5

S92y Oyg—o ) edimmgi ol odingi ( Solgl el
O ygmody) odliil 3 j50 dlre lse (Liil &,

rsBrml gl l a8 (mseS

Food and Agriculture Organization. (2000).

Biodiversity: Agricultural biodiversity in

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


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

Gesul slojsm pal> o pae) B o s (5,5 sleal,

5 Jsnz slao ot a Lo 5 oo 0 Q=YY

2558 0Ll e S
A old L Jgo> 5 o ISt Coul ,tgs Nom ¥
O—See gla (2 005 53 9 e Dl b95 5l ey

.A.)?w 00)5T

Ao Jlu|

Js—ol adex jlais fomy ool wst iolae N-F
P Jy—al Gizren g SBlaal g 5, ol8 (B
Wdgh (o yd adlie (s slaglgic ohgan 4 i
el 00

a5 abelw o lg IWmMLilam.ac.ir . T .Y-¥
axho 4y 899 Mg (attd Axho 3)ly e g
el pan Sl jee ) 5 )5 Al L pass
Wl S5 Bl o |y Lol i STl pl s
Gk ol Pl b LSl L ol o (Solway
9 e S B 50 @ 8lg) bl a 3959 4k S
aalS 5o ls 1y s s oSl (ami o YL
o> 50 &S slabll, jo ) jo—e ) 5 S
d=les Sygmo jo oS il o wles S pdlel sbcs
Do 5 oS w095 5l ol oo Lol s &
wllw anogys gl leta s o sba b a oy
L aisSy oplplas o )lo 5Ls aelS g0 sl 4 0 )lgen
S el b ) o]

1) assaz adlie Jluw,l a8 cllie Jiw,l s 5l Y¥-F
o oLl Jols ado o Ve b 505, LSl
(B o, S Al sl (g e o S 5 lg e
Slr—dgi daojlgads (9,5 31y 0aSe (03,5 3)lg

B3l (gl s B> (soleiion ol o liaS
39 S Sz g oy a4l Lo LB o5
alin ) as A3l catlio Jlao ) e el

95 4 Jshaz o o IS 51 Gledlbl ple g wigd ati s
Times ) —..ISil 4 (B Nazanin 10) ., &,
g anies (New Roman 9

LJgas g s ¥-¥

Ol ole; sl gl S da sioie do Jgaor pulais 5o
el eyl )

Jo—ol aor 05 rw lra_285 s 5 0 N-Y-Y
Loz ) olsiio coliaiis 05 cyle, S
sl it 9 4t S sl (o el
Ol o Ll 9ot anl 4t (e prte 2,l9—2
BRESC SO SPNURIERE JPTER PUNENE
g il byl Zodg 5l s

L 5, ©js—o 0l pgloai g o . Y-¥-¥
00y dngd wgdlae g cwlio Ca S Ly g abis g ol
plagl e golas@dpl Yoo s
2095 0351 Gnly

5 Ulys Lapy] olae qnsls ol loa_sii F—F—¥
L Lo oSe doa—ci dslo 55 sl wlode ol
el ooy Bl S0 e jl a5 ola ISt
c el

Slosaly s a3 00l jebods 1 logas F-Y-Y
e 5 5l | e 9 08 b (o IS 0l b jlogad (g00e
29d (510095 oz (slalsges

5o bwlis 5 buazly wlael daylye don H-Y-Y
oolaiwl glraslg wily cwndSl 4 b o IS0 g Lo Jgux
Fgd 5SSy e s (olol 2 5 00

L gz ye w¥oles doouz (6 ppas 4l S—V_¥
SEelng 5l Gralpg GBSl b K2 (59 podiins (slaailys
ol Spgotr 3jlse cal Sl @3 g0l 5l S oo b
g 0,91 e H0 o

Spgmots o Vb o Jouz o plsie g ojlad V-F-Y
9 gl (addSil g (o)l (L5 99 b (e Loy
Sl g sl Oy 5o L o St plse A-Y-Y

09 03 y5] pglad (puly jo



Gel loojso aale Cy o) G s (5,15 gloal,

Wlio )Laasl w8 (6 pe8n

4_>4_IL4LA Jl_a..:)|5)...:o}_....a J_»JL Y L -0
3O SgB maded doti o Ay Jeis 0diun gl (5,9l
RUSTCI 6).:.;l_s")_5’|5.\_54_a..>|),o &, i5 aslelw
Md—))b)‘ J)J ool i (ol_os.L‘)‘ U’“‘“"—') 6)510
o Sy a i L il el Ly (S Sl
S 65y ) s

Croad 40 5 ailalw y0 wols gl o solal 5l ow
03, 5 oz sl a ool ol YL do b
oo, 51 sos sol el S8 o ilgs o oot g
a8 o a5l ST ola 5l S g wisT 8l 0 4 i
i bS5 A ) o909 (ol g s
S 4595 e LSl adlie ol 5l aey ans e
...))‘As 09}5 d.JLM )é ‘é})'{-ao‘ 9

ami o o ol oledbl e e ol jlow ¥-0
Couxoy J—"}‘g;" ol g g éé)_fsa z° r»am
&y gmody 00l yiiie ddlde lee Ly |y 0s 5 4 lis
WS ol (Sg sl

&= «)_»JUT sloojer polo o po o 4y, i -0
S92 sl 1) SYLe (bl g 5 g Jo—5 Lo o,
8l o YL e aJile 3L 5l g 0l e Lg—aone
L | )5;\.’.4

ole a5l s o ools Bl ail Ly o) &Y Lae .O-0
A il g 0l dnlgs 2L s guds,| A cgemmo ;)

ol weless aiey cpl Ho Sl AigS

ol L g5 sl p3Y ol 0,8 ol sy o F-F
L oodiuny Clakie axio Ll -V oS g 0550 )
g allae Lol e LB -Y «Word . o o acn s
OB aias g Slasie g WOrd Ly

lasiin (Mg Slateiin py ) Jol Ll o
9 =8 an (il Ly ot i s 5 adlis JlS
o b Loy Ll Johs o si o) (oS
el o e S 5T (05 e e
S St s el 5 b e Jis 8l e
o )loh ¢ gy 30l Jol Sl Jgts o0t
) Sl S L5998 o)l (il
e oLt STl g ()8 A (Sig Sl
) adlis s Ly imgiy Jlo ylste o0 iiS (b
5 o) glaiBlaz L 4 (3524 &5

Pl g adlie (Lol i Jo) pgo Jb o
ol s clin 5l o a8 | adlie (LB X g
o S5y o (6l el o0 e i Al £os
ol e JalS oo gl amio y0 a_iS
SYO o >) LI Sy 0 ooyl oS>
Al ) )b E5lga S g (aadS ¥ o ST >
s adlie oS (g pgo Slxio 3 5 (o3ly sy
Sy LI Sy 50 (Sl 00 S ¢SS
ST ) lE5lsalS 5 (aalS Yo e ST > 5 YA
2594 0355 (0315 i

adlie a S 05 o B o wasael s o B-F
C by imgy slacled 5 Sypla S Lol

el (00 g (g 7ol @bl (NS






Integrated Watershed Management, Winter, 2023, 3(4), 1- 17 Avrticle Type: Research

oi: 10.22034/IWM.2023.2008072.1096 Online ISSN: 2783-4581

Investigating the Factors Affecting the Integrated Management of Hamon Sistan Wetland
Using Factor Analysis
Mahdiyeh Haghighi Kahkha!, Mohammad Reza Dahmardeh Ghaleno?’, Mohammad Nohtani®
1- Master’s degree in watershed science and engineering, University of Zabol, Zabol, Iran
2- Associate Professor, Department of Rangeland and Watershed Management, Faculty of Water and Soil, University of
Zabol, Zabol, Iran.
3- Assistant Professor, Department of Rangeland and Watershed Management, Faculty of Water and Soil, University of
Zabol, Zabol, Iran.
* Corresponding author: mr.dahmardeh@uoz.ac.ir

(Received: 31 July 2023 Revised: 15 September 2023 Accepted: 23 October 2023)
Extended abstract
Introduction: Water resources management is a set of methods, measures and plans compiled for the control, development,
and optimal exploitation of water reserves which are adjusted and guided according to all or part of the economic, social,
environmental, political aspects. The increasing human needs for ecological goods and services over the past few decades have
led to increased attention to wetlands management, and today wetlands ecosystem management is considered one of the land
management approaches. The purpose of this research is to investigate the integrated management indicators of Hamon wetland
using factor analysis. This research was conducted by document and survey method and using a questionnaire in the villages
of Hamon and Nimroz cities, during which, in addition to field visits and observations of the villages, the indigenous people of
the region were interviewed.
Methodology: Hamon wetland, with an area of nearly 5700 km? and a depth range of 1 to 5 meters in the desert area of the
east of the country, in the region of Sistan is located between 60°39' to 61°35' east longitude and 31°15' to 31°32" north latitude,
which is considered as the largest freshwater lake in the entire plateau of Iran. In this study, three economic, social and
environmental indicators were selected for Hamon wetland management. The total number of households under study in the
two cities is 1987 households from the outskirts of Koh-Khwaje and Talabhamun, and 321 questionnaires were considered to
conduct this research. One of the statistical methods for analyzing the information in the data set is factor analysis. This method
is used to determine the most influential variables when the number of variables under consideration is large and the
relationships between them are unknown.
Results: Considering the importance of Hamon wetland in ecological, economic, social dimensions and direct relationship
with people's livelihood and environmental sustainability, it is necessary to change the attitude in the type of management and
proper planning to restore Hamon wetland. In this research, the data obtained from the questionnaire was examined and
analyzed. Based on the obtained results, it was found that all dimensions and indicators of the research had a significant impact
on the integrated management of Hamon wetland. The factor load for the economic dimension is equal to 0.95, the social-
participatory dimension is equal to 0.97 and the environmental dimension is equal to 0.85, which shows the social-participatory
dimension and its indicators such as the revival of agriculture by the wetland. All kinds of partnerships in this field have had
the greatest role and impact in the management of the Hamon wetland. Also, Cronbach's alpha coefficient was obtained for
economic, social-participatory and environmental dimensions, which were respectively 0.839, 0.91 and 0.75, showing that the
reliability of the questionnaires was good. The integrated management of Hamon wetland requires a kind of systemic approach,
which will not be possible without paying attention to local communities and their participatory role in decision-making and
planning. The effective factors extracted from the factor analysis of economic indicators showed that employment and income
are the main factors in the field of integrated management of Hamon wetland. In this context, by supporting the private sector
and increasing investment in the field of creating various businesses in line with the potentials of our wetlands, job security
and economic well-being can be provided for the local residents. In this context, considering the interwoven relationship
between the natives' income and the vitality of the Hamon wetland, with local management and planning in the field of
entrepreneurship, and taking into account the local culture and the prosperity of the handicrafts market, and supporting it, it
provided the conditions for economic well-being. Optimal and appropriate training along with the participation of local people
is the main factor in the integrated management of Hamon wetland.
Discussion and Conclusion: For the optimal and integrated management of water resources, a comprehensive look at the
economic, social, physical, environmental, cultural and political characteristics is necessary so that the most optimal ones can
be developed with a set of methods and strategic plans. Feedback from the proper management of the Hamon wetland is
economically very important for the local residents, and it is also considered an important and wonderful resource from the
environmental point of view. It is necessary to provide facilities and support platforms in order to increase private sector
investment in creating employment and entrepreneurship, as well as supporting handicrafts and the development of small
industries, to provide conditions for the economic dependence of local people and excessive exploitation of resources.
Managing and protecting the natural potentials of any geographical environment requires comprehensive development and
human sustainability in that environment; Therefore, it is necessary to provide educational platforms and hold appropriate
training courses on the importance of natural resources in the human environment and efforts to protect and optimally exploit
it. In this context, it is necessary to take into consideration the local management and use the existing potentials by holding
training courses and providing the necessary platforms for the use of local power in the direction of the restoration and
reconstruction of the Hamon wetland, which leads to the sustainability of the natural environment in the long run.
Keywords: Integrated Management, Factor Analysis, Hamoon Wetland, Questionnaire, Sistan
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Figure 1- Geographical location of Hamoon wetland in Iran
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Table 1- Cronbach's alpha coefficient

value
Egoxe  Cumj  Slaizl oLl day
g:b'.’."’“
28 4 16 8 e L olass
0.833 0.75 0.91 0.839 Wl o
Eligys

2 owpoh g psls Lhaosi )bl @i
£ yo RV bl

5l Jolo irogs sloatily (cyp 4 (V) Sy
5 welainl coolazdl olal slaasls Lo
VB o pae b b e (a5 g (IS5 )Like
» adlhsjge diged Fuwly wlel n sele
2 g ol Silee sdelcassds zls ol
2 Ople Gl 4 Sl Sgyen Ol el
bl J1E 6 YL o

40 a8 o laibisl axly ey e Hlade :Z
(sl VAP ply 0o )0 0 lawbl mhau

30 5D Gare cas Glyls Comax 3l g P
(85 4101, o ol om 2l L]

Sl e Clo W81 S Comex 5l S
(28501, ol plgiso)

ol OlFse) Uas aoyo b jlxa ol jlaie d

(08,5 ks o /401,

aolidnw yy (2LL 9 (295 slae!
(golaidl cadlllas ol jo Jaide sla asls
sly) diiad aorecon ) g (5 L eloiz|
5o ks, Il SUly 5l cwl O)le anlican
SrSoslail gl deliionyy a5 Sho (5,505l
&9y ase sy Jobs 5 cl ot b ]

opf 9 St (29 9 oile (2l (2l
bl sl alal, ol s (Mirzadeh, 2009) .

oo oolaiwl FLig,S Wl o yo g, 5l delidow
Sly tlig,S Wl cuyo) Jsaz a4 azgi b ool
iy A shemecan g eleizl (golaidl uxy
a IAYY fgame,s s VO o +/A) /ATA Ll

e gL lh Loy graidl -Y Jgu
Table 2- Descriptive findings of research indicators
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Table 4- The factor load of economic indicators on the integrated management of Hamon wetland
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Table 5- The factor load of social and participatory indicators on the integrated management of
Hamon Wetland
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Table 6- Factor load of environmental indicators on integrated management of Hamon wetland
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Table 7- The indicators status of the economic dimension based on the independent T-test
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Figure 2- The average of economic indicators on the integrated management of the
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Table 8- Investigating the status of social dimension indicators based on independent T-test
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Figure 3- The average of social indicators on the integrated management of Hamon

wetland
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Table 9- Examining the status of environmental dimension indicators based on T test
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Figure 4- The average of environmental indicators on the integrated management of
the Hamon wetland
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Extended Abstract
Introduction: Vegetation provides valuable ecosystem services to various terrestrial ecosystems, such as

carbon sequestration, fodder supply, and water resource regulation. It is predicted that the fluctuation and
changes of climate in the future will have a great impact on terrestrial ecosystems, including the destruction
of rangelands and desertification, increased drying of trees and reduction of carbon sequestration. Drought is
a complex and climatic phenomenon that occurs frequently or intermittently in any type of climate and its
progress is slow, so that its effects may appear gradually. Due to the high sensitivity of vegetation to climate
fluctuations especially in arid and semi-arid regions, droughts can affect vegetation faster and disrupt its
natural growth. Therefore, knowing the severity, duration and place covered by the drought phenomenon
could reduce the damages. As the global air temperature is continuously increasing under the influence of
climate change, the spatio-temporal pattern of rainfall and land use is expected to change significantly in the
coming decades. Therefore, it is necessary to develop more accurate and effective drought monitoring tools.
In this case, remote sensing plays an important role in drought studies since it ptovides unique data from the
earth's surface. Satellite data provide the possibility to identify the damaged vegetation in different types of
uses and assess the severity of the damage. Using satellite data to monitor plant activities in a large area has
many advantages compared to studies based on traditional methods and is currently a hot topic of pioneering
research in the field of drought diagnosis. The purpose of this research is to evaluate the dynamics of
vegetation cover and the effect of climate change on it in Eshtehard Karaj township. It is hoped that its results
will be used by managers and planners of natural resources for sustainable management of vegetation.

Materials and methods: This research was done in two parts. In the first part, the effect of drought on
vegetation was investigated using Standardised Precipitation Evapotranspiration Index (SPEI) and Enhanced
vegetation index (EVI), and in the next part, the vulnerability of vegetation was calculated using EVI index.
In the second part, SPEI of 3, 6, 9 and 12 months were calculated in MATLAB software for 8 meteorological
stations. It should be noted that SPEI has positive and negative values, in which the more negative values
indicate the severity of drought. After calculating the SPEI index in the scale of 3, 6, 9 and 12 months for all
8 weather stations, drought intensity maps were obtained using the Inverse Distance Weighted (IDW)
method. Then, the ready-made EVI, the MOD13Q1 product of the MODIS sensor was used from the
beginning of 2001 to the end of 2022. First, the average EVI index for the entire county of Eshtehard was
extracted on a monthly basis and the month with the highest average EVI was selected as the target month.
Pearson correlation and coefficient of determination (R?) were calculated between SPEI maps of 3, 6, 9 and
12 months and EVI of the selected month in Earth Trend Modeler (ETM) TerrSet software. Then the time
scale of SPEI with the highest R?was extracted. In the following, the intensity of EVI changes of the selected
month was calculated in terms of SPEI changes (slope of changes) using linear analysis in ETM tool of
TerrSet software. In the second part, the probability of vegetation vulnerability was calculated using the
probability of vegetation vulnerability index (PVVI). For this reason, vegetation condition index (VCI) was
first calculated using EVI index. After calculating the VCI index for the selected month of each year in the
period from 2001 to 2022, this index was classified into five classes. Then the probability percentage of each
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class was calculated. Finally, the PVVI index was calculated by multiplying the weight of each class by the
probability of its occurrence.

Results: The monthly average EVI index showed that the months of April and October have the highest and
lowest average value of EVI in the studied area, respectively. The month of April was chosen as the target
month. According to the R?, the relationship between SPEI in different time scales and EVI of the chosen
month, in 68.9% of the studied area, three-month SPEI has the strongest relationship with vegetation
compared to 6, 9, 12-month SPEI. Most of the mountainous areas in the south of Eshtehard city are in this
class. Also, parts of the northwest are included in this class. SPEI of six months in 17.3% of the study area
has the strongest relationship with vegetation and SPEI ratio in other time scales. Examining the results of
this section showed that the general spatial pattern of vegetation vulnerability probability obtained from the
probability of vegetation vulnerability index (PVVI) is to an acceptable extent similar to the pattern of the
intensity map of vegetation changes compared to drought. Therefore, the middle belt from west to east is in
the probability of vegetation vulnerability map in the high and very high vulnerability class (26.4% and
14.4% of the study area, respectively). In general, 13% and 20.6% of the studied area are placed in the classes
of low and very low probability of vulnerability, respectively. These areas are mostly concentrated in the
northern belt from east to west, as well as south and southwest of the studied area.

Discussion and conclusion: The results of evaluating the probability of vegetation vulnerability in Eshtehard
city showed that the general spatial pattern of the probability of vegetation vulnerability obtained from the
PVVI index is to an acceptable extent similar to the pattern of the map of intensity of changes in vegetation
compared to drought. Therefore, it can be said that the PVVI index can determine areas with high
vulnerability of vegetation for better drought management.

Keywords: Vulnerability of vegetation, Enhanced vegetation index, Standardised Precipitation
Evapotranspiration Index, Severity of changes
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Extended abstract
Introduction: The world faces a multitude of important problems and challenges, including rapid population growth, economic
crises, improper natural resource management, climate change, increasing poverty, and hunger, which have led to an increase
in the exploitation of natural resources. It is important to remember that any decision made in one part of a watershed can have
consequences for other parts, ultimately affecting the watershed's overall performance. To determine the stability of a
watershed, it is necessary to consider all aspects and factors involved, with all indicators in line with one another, and ensure
that they overlap across all sections and layers. Over the past two decades, significant progress has been made in improving
planning, implementation approaches, and designing appropriate policy frameworks for sustainable watershed health. While
many watershed management projects have achieved positive outcomes, they often revert to their previous state without
outgoing proposals for further watershed improvement.
Materials and Methods: This study was conducted with the aim of evaluating the performance and exit strategies of Chehelchai
watershed projects. The method used in this study is provided by Zeleke (2014). According to this method, by combining
periodical reports in the watershed area, the exit strategy framework, the quantity and quality of the achievements and the
development stages of the watershed can be formulated. To score each of these indicators, group analysis is used in this method.
The participants of this group discussion were village leaders and trustees, watershed management team, local people and
experts working in the watershed. The indicators examined in this study included economic, social, ecological response, the
commitment of the leaders of the two prominent villages of Duzein and Qalagafeh, and the commitment of the communities.
Each of these indicators has a specific number of sub-indices, which were used to score each index.
Results and Discussion: According to the results of the investigation of 6 indicators, the amount of stability of the study area
was obtained and the strengths and weaknesses of the watershed were evaluated. The results of this research showed that this
method has a good potential to evaluate the stability of the watershed and identify the exit strategy in watershed management
due to the involvement of various indicators. This method has smoothed out problems such as lack of access to appropriate
data, time-consuming, high cost, and lack of quantification of some parameters. The present study can be used as a model for
evaluating other watershed areas in other regions of the country. The results showed improvement in both X and Y axis
indicators for the Chehelchai watershed. The ecological index was favorable compared to the social and economic indices. To
improve stability, more attention should be paid to the economic and social aspects. Strengthening the social index requires
greater involvement of women in planning and implementation, addressing their needs and interests. Recruiting educated,
successful, and motivated women for development groups and cooperatives, providing facilities for local businesses, and home
business training can improve the social and economic indices. The commitment index of Dozein village leaders can be
improved through increased follow-up and reporting requirements. For Qalagafeh leaders, implementing regulations,
monitoring, reporting, and community coordination can help. For communities, motivational activities, establishing and
respecting regulations, supporting youth initiatives, and participating in associations are important. Using trusted community
members to explain watershed goals and involving leaders through reports and site visits builds confidence between
stakeholders, which is critical for sustainability. Any watershed effort lacking economic and social acceptance will not last.
Conclusion: To achieve acceptable sustainability, it is essential to evaluate the watershed based on a range of indicators,
including ecosystem and socio-economic factors, as well as the commitment levels of leaders and communities. This evaluation
process is critical to ensuring the protection of the watershed's natural resources and to providing a favorable living environment
for both local residents and others who depend on the watershed. People rely on these resources for their livelihoods. However,
one crucial aspect that has received little attention in the examination of watershed sustainability is the development of exit
strategies from the basin. This oversight has resulted in many watershed management projects achieving positive results but
failing to provide output proposals for further improving the watersheds. Thus, it is crucial to approach this category with
greater sensitivity in both studies and implementation.
Keywords: Exit Strategies, Watershed stability, Questionnaire Method, Sustainability Matrix
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Figure 1-The geographical location of Chehelchai watershed in Golestan province
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Figure 3- Values of response (Y) and commitment (X) axes in the stability matrix (right side); Stability
matrix of Chehelchai basin (left side)
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Extended Abstract
Introduction: Locating and building small water projects in hot and dry areas of the country that are facing water

shortage is of great importance. These projects are more popular among farmers than other water supply and
storage projects due to simple construction technology, low study and implementation costs, public participation,
simple operation and maintenance, and environmental effects. The use of new sciences, especially Remote Sensing
techniques (RS) and Geographic Information System (GIS) helps planners to locate water supply and storage
projects. Various studies have been conducted in the world in relation to location, analysis of factors affecting the
location of water storage and supply plans using different criteria and using RS and GIS techniques. The aim of
the present study is to identify and introduce water areas with the potential to create small water supply projects
in the southeast of Bushehr province.

Materials and methods: This research was conducted in Dayyer City in the southeast of Bushehr Province with an
area of 2306 Km? and a mean rainfall of 215 mm. In order to achieve the goal, first, nine flood-producing criteria
including the slope, aspect of slope, river density, height, rainfall, runoff, distance from the river, land use and
geological formations were considered. Then, using AHP method and weighting and prioritization of effective
parameters and taking into account other environmental conditions and the overlap of maps, the final flood map
of the city was prepared and classified. After calculating and estimating the degrees of importance, ArcGIS was
used as a decision support system for future calculations. Also, Google earth and Arc Scene software have been
used for better analysis and better understanding of the results in preparing the 3D space of the study area. After
preparing the maps of the distribution and location of the wells and waterways network, the opinions of the relevant
experts were also used. Also, other factors such as downstream land use, topography and access roads, drinking
water consumption, livestock drinking consumption, the widest points in terms of the storage resource level and
the ease of implementation of the structure were also considered as quality and management criteria.

Results and Discussion: The results showed that the region can be divided into five regions with very low, low,
medium, high and very high in terms of flood vulnerability risk. Also, the results of flood zoning showed that the
extension of the northern and northeastern elevations to the east of Dayyer City and the middle elevations of the
city and its center have high flood potential. According to the area of the study area, 25.2% are in the high
vulnerability class and 11.5% in the very high vulnerability class. In addition, the results showed that 25 places in
the region are suitable for creating small water supply projects, which, if implemented, can be effective in
collecting and supplying water and increasing the profitability of the region in addition to controlling seasonal
floods.

Conclusion: Based on the results of this research, it is concluded that more than one third of the region (36.7%)
has a high to very high risk of flooding, so these areas should be the focus of urban management planning. Also,
25 places in the region were suitable for creating small water supply projects, which need to be considered by
regional managers and planners to reduce the effects of water shortage of the region. In addition, this research
showed the good performance of GIS and AHP method in flood risk zoning and locating of small water supply
projects in Dayyer City. Another noticeable point is that there are about 4217 hectares of land under dry wheat
cultivation in the 23 proposed points of downstream, and currently the harvest of rainfed wheat is 1.3 tons per
hectare on average. If appropriate water supply plans are implemented, the total harvest amount can reach about
16,000 tons per year. Therefore, making suitable water supply plans can result in an increase in production.
Keywords: Analytic Hierarchy Process, Geographical Information System, Flood, Vulnerability.
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Extended Abstract
Introduction: Drought and population increase are important factors that have caused more attention to ground water.

Groundwater is one of the most valuable natural resources that affect human health, economic development and
environmental diversity. Due to several inherent characteristics, these waters have become a very important and reliable
source of water supply in developed and developing countries. Over the years, the importance of ground water due to
the ever-increasing need for water has led to unscientific exploitation of ground water and the creation of water stress
conditions. This alarming situation requires a cost-effective technique for proper assessment of groundwater resources
and planning for the management of these resources. Geographic information system (GIS) and hierarchical analysis are
samples of these tools. The purpose of this research is to prepare the ground water potential map using hierarchical
analysis in the Ilam Dam watershed.

Materials and methods: For this purpose, seven criteria of geology, slope, land use, soil, drainage density, lineament and
precipitation were selected to identify the potential areas of ground water. The selection of these parameters is due to
the effect that each of these factors has on the ground water. Geological features are important in controlling the
infiltration of water into the ground due to the weathering, porosity and fracture that occur in them. On the other hand,
increasing the slope of the land causes an increase in runoff. As drainage density increases, permeability decreases.
Agricultural, forest and pasture land use can increase infiltration, but residential areas increase runoff due to impervious
surfaces. Sandy and loamy soils have a high permeability coefficient, and finally, the higher the rainfall in the region,
the higher the groundwater level. In order to prepare these layers, ArcGIS and remote sensing (RS) were used. First, by
using the digital elevation model (DEM), the slope of the area, the drainage density in five classes were prepared. By
using Landsat 8 satellite images of 2020 and in the environment of RS software, the land use of the region was created
in five classes of agriculture, forest, pasture, bare soil and residential areas using a supervised classification method.
Kappa coefficient confirmed 93% classification accuracy. The rainfall map of the watershed was also obtained from the
synoptic and rain gauge station that existed in and around the basin. Finally, the geology map was prepared from the
digital geological map in the GIS environment and the soil map from the Natural Resources Organization. After
preparing these layers in the GIS, using the opinion of experts regarding the valuation of these criteria, each of these
criteria was given grades from 1 to 9. Then, this valuation was transferred to Expert Choice software to determine the
weight, and the weight of each criterion was obtained. Then, using these weights as well as raster layers created in the
GIS environment and using the weighted overlay method, these layers were superimposed and the ground water potential
map was obtained.

Results: The results showed that geology criteria and land use have the most weight with 0.347 and 0.191, respectively,
and soil and precipitation with 0.062 and 0.054 have the least importance for ground water potential. A big part of the
watershed has medium to high potential for ground water. This part has a lot of forest and pasture cover, moderate slope
(20-40 degrees) and high drainage density and high amount of precipitation, which is consistent with the results of Suri
et al. (2016). A significant part of the basin has loam and sand soil, which have high permeability and can absorb water
and increase the groundwater level. Kazhdomi formation has medium to high potential and Bangestan group formation
has low potential.

Discussion and Conclusion: In general, the final map has four potentials, including very low, low, medium to high, and
very high, which respectively account for 0.98%, 41.8%, 55.9%, and 1.32% of the study area. Medium to high potential
has the largest area. In general, the north of the watershed has medium to high potential, the south of the watershed has
low potential, and a small part of the east of the study area has high potential of ground water. Preparing a map of ground
water potential in watersheds can be a suitable strategy for exploiting these resources.
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Figure 5- Drainage density map of the study area
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Figure 7 - Soil map of the study area
46°22:40"E 46°27'45"E 46°32'S0"E 46°37'SS"E 46°43'0"E
z z
2 [
b 5
3 &
z z
2| | &
2 o
3 : 3
Laial,
el
& 0-10
- 5 10-20 .
in & 20-40 in
{8 B
= & 40-60 7 e 1 &
bad] » >60 N N LS i)
46°22'40"E 46°27'45"E 46°32'50"E 46°37'55"E 46°43'0"E
wt . & o see o
axdlaod ygo adlaio o Ay —A ST
Figure 8- Slope map of the study area
46°22'40"E 46°2745"E 46°32'50"E 46°37'55"E 46°43'0"E
z z
0 &
24 B
e d
g I
fae) fae]
Lac) Lac]
z z
) ¢ N
3] R
o Laiat I I
[ae) fae)
(.1 Lac]
S
B 460 - 504
- ® 504-535 z
o 5 535-569 s
& S |
8 = 569 - 624 0153 6 9 12 ]
& 5 624-703 4 [ = = e BT °g
46°22'40"E 46°27'45"E 46°32'50"E, 46°37'S5"E 46°43'0"E

axdllans ygo Allaro sb )l ddidki —4 JSC
Figure 9- Precipitation map of the study area
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Extended Abstract
Introduction: In arid and semi-arid regions, water is considered as the most important restrictive factor in
drinking, industry and agriculture. In this regard, Zayandehroud River is a prominent example of human and
environmental concerns in this climate. Due to the large area of the Zayandeh Roud Watershed and the difficulty
of developing and implementing a comprehensive participatory management model for the entire watershed, one
of the upstream sub-watersheds of the Zayandeh roud Dam was selected for this study based on the Eskandri sub-
watershed. This sub-watershed is important because its outlet leads to Zayandeh roud Dam. In addition, this sub-
watershed is one of the most important sources of agricultural water supply, drinkable water, and industry in the
region and province of Isfahan. Therefore, this study aims to present management responses regarding the strategy
of improving the water resources status of the Eskandari sub-watershed with a logical framework approach.
Materials and methods: First, the water resources status of the Eskandari sub-watershed was investigated using the
Falkenmark index (FI). This index classifies the regions according to the annual renewable per capita volume
(RW) for the provision of water resources. Based on the annual renewable per capita volume per person
(m3/person), the Fl is asfollows: no stress (FI<1700), stress (1000-1700), water low water (500-1000) and absolute
deficiency (FI>500). In the following, in order to achieve the goals of integrated watershed management, the
logical framework approach was used. Therefore, by identifying the stakeholders and organization of workshops,
a problem tree and objectives for the desired strategy was drawn and a logical framework matrix was prepared
based on the tree of objectives. In this research, 30 members from stakeholders (random sampling method) were
selected as the sample for the resident questionnaire. In other words, the main, sub-goals, achievements, and
activities in order to solve the stated problem were extracted from the objectives tree and classified in the
framework of the logical framework matrix. Also, the opinion of 28 experts was also considered as a large group
decision-making to prioritize items. The expert group consisted of experts from the Departments of Natural
Resources and Watershed Management, Environment, Regional Water, and also scientific members of universities
of Yazd and Esfahan, and some members of the village council. In the following, for the assessment, prioritization,
and feasibility of doing any management response, first, the criteria and indicators for measuring different
responses related to the status of the water resources of the Eskandari sub-watershed were determined. Then, the
prioritization and selection of responses were done using the questionnaire method and the Friedman's test.
Resultsand Discussion: The results of the research showed that the amount of renewable water per person is 637.60
mé. According to the classification provided by Falkenmark, this shows that the Eskandari sub-watershed is in the
low water category. In the following, the results of the logical framework showed that the response of the
development of optimal allocation plans for water consumption and regulation of water rights has been assigned
the highest score according to the indicators and criteria considered. The responses to the strengthening of
supervisory and executive mechanisms and modification of laws and regulations for issuance of exploitation
licenses and also, preparation and compilation of integrated water resources management plan were the next
priorities in terms of status improvement, respectively. In addition, the results of the significance test indicate a
significant effect of managerial responses at five percent 0.05 (P=0.00).
Conclusion: This study aimed to provide optimal management responses regarding the strategy of improving the
status of water resources based on the expectations and perceptions of the stakeholders. Therefore, due to the
ineffectiveness of the solutions in recent years, the implementation of the integrated management program of the
Eskandari sub-watershed through the logical framework approach and the participation of all stakeholders is
suggested in order for the principled and sustainable exploitation of water resources. Also, reinforcement of
regulatory laws is recommended in order to observe water rights and access more equity in exploitation. In
addition, in order to reduce water scarcity and improve the condition of watershed, the policies of the water sector
should be enforced in a larger framework and with internal and external cooperation.
Keywords: Management responses, Stakeholders, Logical framework, Eskandari sub-watershed, Falkenmark
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Table 1- Sources of underground water supply and its uses in the study area (statistical period

2011-2021)
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Table 3- Logical framework for the condition improvement of surface and underground water

resources
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Table 4- Score of responses to improve the condition of surface and underground water resources
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Table 6- Friedman's test results and Prioritization of the management responses from the viewpoint
of stakeholders and experts
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