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Extended Abstract
Introduction: Ecotourism is a kind of tourism in which visitors want to visit some unique and attractive natural landscapes
and enjoy observing ecotourism destinations which are suitable for ecotourism due to their attractive landscapes, biodiversity,
and traditional agricultural productions. The objectives of ecotourism are the protection and sustainable exploitation of natural
attractions, improving the livelihood of the local stakeholders, and the satisfaction and well-being of tourists. Therefore, the
degradation of these valuable and unique natural phenomena not only makes the ecosystems fragile and imposes consequences
such as floods, erosion, dust and desertification, but also deprives the society of the employment opportunities brought about
by ecotourism. Nevertheless, due to the lack of welfare infrastructure, improper management and negligence of related
departments, cutrrent tourism leads to the destruction of natural resources. The purpose of this research was to identify areas
prone to ecotourism and its feasibility based on existing capabilities and required infrastructure in Kermanshah province.
Materials and methods: This research was carried out in three stages, which includes the collection of data and information
on natural phenomena capable of ecotourism, interviewing relevant experts and experienced inhabitants about the potential and
capabilities of ecotourism (within a designed questionnaire) at the local scale as well as addressing the destruction factors and
infrastructures required for the sustainable development of ecotourism. Validity of the content of the questionnaire was obtained
based on Cronbach's alpha coefficient which obtained between 0.75 and 0.93. The questions respondents focused on centered
around infrastructure and facilities for the development of ecotourism, threatening factors and proper management for its
sustainability at the local scale in Kermanshah province, Iran.
Results and Discussion: The results indicated that there are 55 sites that are suitable for ecotourism industry in Kermanshah
province, Iran. These ecotourism destinations include mountain highlands, forest park, forest reserve, cave, river, spring, tourist
village (with traditional handicrafts, livestock and garden products, herbal plants), nomadic lifestyle, landslide (2016), Bazidraz
mountain (relics of Iraq war) and urban gardens were detected in 55 places in Kermanshah province. Some cases are also
suitable for forest reserves due to having rare or endangered plant species or having a special habitat for the establishment of
extinct species. Furthermore, the results of the interview with experts showed that the security of the region for tourists,
outstanding cultural features and local traditions of villagers and nomads along with natural tourist attractions were the most
important factors attracting ecotourism in Kermanshah province. Finally, the most important factors affecting the sustainability
of ecotourism include preventing the destruction of ecotourism areas with the participation of local residents, private sector
investment, preserving and reviving the traditions and historical identity of rural and nomadic life, training professional skills
to guides and personnel related to ecotourism and the establishment of accommodation.
Conclusion: Based on the results, the current trend of nature tourism, which is effective without payment and supervision,
destroys ecotourism destinations in various ways, including soil compaction, crushing plants, cutting of bush and branches,
arson fire, and plastic waste. This improper tourism not only does not generate income for the local inhabitants, but also
damages their farms and living environment. Numerous road constructions and land use changes and factors like this have an
increasing trend that is almost irreversible. By providing the necessary facilities for the comprehensive management of
ecotourism in Kermanshah province, the sustainability of natural resources, the satisfaction of tourists, and the creation of
employment for local residents will be realized.
Keywords: Infrastructures, Forest Park, Forest Reservoir, Natural Resources, Tourist Village
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Table 1- The main ecotourism destination with potential for development in Kermanshah province, lran
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Figure 2- Attractive landscape of forest and rangeland (Dalahoo) for ecotourism destination
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Figure 3- Nomadic movement (A), and their livestock grazing (B), dairy products (C, E and G) and
nomadic women's happiness during daily work (H)
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Table 2- Ranking of the infrastructures and facilities needed for ecotourism development in
Kermanshah province
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Table 3- Ranking of the factors threatening ecotourism in Kermanshah province
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Table 4- Ranking of the proper management factors affecting ecotourism in Kermanshah province

4, = = b gio w95
sbre Oy

. 058 1214 211 Sl s lubinl b caslite (g ciyinh) oless plo g sl o bl uwb/ ol;q;!
GBS
5 0.53 1.069 2.00 o3 5 GVl bale (Sas pula cnlio slaolKades slow
1 0.43 0.717 1.67 2,985 plo ;0 o ,95951 3890 )l 5l eolictul
4 0.52 .996 1.92 G800 )5 ol SleMbl sbl cual g pans ;53551 Blolie 4l ags g dblaio Conxdge ol
8 0.60 1156  1.92 95551 b dai e SIS 5 blesal; (518, & e (300!
9 0.61 1219 2.00 dilaze ) (5, K03,5 dngi 3 pogad ity ()15 4le
algidy 5 SLLaSt b e y58s8T Bblie J5e Gl 5 el (ol Glaaiss 5l cblis o553
6 0.55 1.215 219 ey Sz p0 g asyz Jlesl 093 Bg sl b L) ealiiie b o ye5 p jslatedy g
(cuslozls
2 047 1128 239 oo (S ek obie ATD S dB 5T sk 0o e
eleizl —golazdl g g lossul 380 ladllas jlam lagl 4 (6399 48,85 5,18, 5 50
3 0.51 1124 222 e cbli> 5 50aiS calie Slpad g DU il
8 0.60 1141 189 asye Gl 3l gl (Su)b coge Li> g s plic Litliwaj °~‘+‘3&5«41;5 fbw skl
OG5 4 oo Sin )y g ol
10 0.62 1079 175 e plaiisd <8 e 5l oalitl by 55551 3blie o585l (5 S sl 5 < bl




VEY s o) oyl pges Jlo il (sloojsm mols gy

e ggog0 ol B>, (Stellmacher, 2021
A ezl g oliile S bl b slas b
5 ool 0050 py0s (lys SUSel iz W36 olitile,S
Sk edge Gl gl (B ODlges sl b
(Slywa g ol plle (ou i DUl 5095
g oBiasled (I5Fp (erezaind (A9 w900k
1093 n (BB g clie (il (g 0)lgii
5 S5 et ol 4 S0 e el 5L s
Glodely 5 Sl o laalonwy 5 dll 5lule,
o591l sl dey cnl jo eaiS o),
dolyo g Conb o cisu Jolss gl bl 550l
5 ool Gble L lp (e GeSLe ol
5 b @b ol @l olisle s lewl alez |
Sy b OB ol cwl (659,050l a2l bl
5 b Bl el glat) L
NpS S5 e Gime jlisyge glacslen;
ol g0 45 Lelge .(Hashemi & Habibi, 2016)
oliile S yliwl o &jg,0 So lsieds pu y53sST L
el sk @lie 55 938lh9, 5Lad 005 slals
g aalpl g g jliiez @il (@ e (JSiz g5 |
5 Gminlye Celaling ) <dl g (65,0laS (L2,
Sedly sloailons 5 Al s5lula; o ol (6 0,8
o e sl 5 Gl (S (ol 5
Gl 00 9w oS wiies Jelss cnl on
2585 R D pegeee S B Wed sy
b oxz ohsa (2l G5 s
oy bonly deaSilby e o liwasS
“pee $59S el 4 (e g S slas,e
Lol olisle,S el oyl (60,18 s JSI oy )5
e odudy i [ Slo Slaws slacaadly aslawlie
e &Sl 938l5g, ol b Lol )8
else ol 5o Glae Gialy 5 o)l pae T Jds
3ol Il S @Y s G eanlys il
(ool ol 5L 5 ol and (ome) 29,8900 >

Ob&oﬁa ONWES X

Sl Gy Gupse Jelae  guiad,
oliilo )5 Ll ramns 55395

959851 Soll lp Fie (pae Jele ool
Ol 51 aS 28,5 )18 Ly 950 olaile,s ol
oo i as; i b Jele Lz dag
L o y9555T bl o5 5l 65 gl g bl
SNl s o e ylaiigd oS L ) ool
bl adhaie )3 6,585 )5 dawgs 3 pogas i
Lis> 5 plie 5 oliws) cadbsel,d glacaw
5 dmlie adse Gk 5l gl ()l o
sl iles Goisel (KBS a4 (egr S
sl 888 b bas e GUSLE 5 bl
(g 6 0l) Oleas plus olpds ( Swll ULMM,[,
A §50 5 S slaslailinl b el
Obsl 58 a1 Sl sl a5 3g 50)l5e
(Y Jguz) 09 walez 50 oliile,S

SB35 48l g5 033k oy B @ 4255 L
)l d92rg olasle S (lwl )3 ;95551 o pezee b
(G R (elibime) selaw Lulpd Lo 4 oS
Sl sl el die ( BLS Gidgy 5 (ool
s Ol s (b lie g ;5551
s Sl axlge (938059 (539, b lado e (al @0 o
4 (g yewd gt (SN; S s el
$9,99% 31 6093 9 ilwesl Fl p Canl
celie S peB019y0 (P DUl 058 (pad
SISl 0 wlinios L b bl
«SHl ozl S B9yd WS eSS s 5 (P
35,5 50 e o lgrin g oo lorin ¢ S5 dlois
Gl G e baga iy L3
clin (b L S g s sl sl (Jlie s
JH1s 55 S (2l 5 (2 DUl Sl 1565 2
Seifu &) oo aiwy cpl o cope LiB o g



oliile S Gliwl j3 oamb @il 6)lly jokaieas o 5Lis s oS Lo ) g pny5395T oaiiS s elge 2L3)1 VY

S (lgd plesl b aaz (60,805, 3561 i)
9 e 5 golr (BB S0 05 UsS 5 oaSTy
Jiae lojlos b oles S @ a4z )L &l Lz sllae
3 S e oz xS 9SS e Sl
ol b el (55,8 aliws) 5 Lo 0o 035> 5l 2,15
eolie a8 (6505 9 et Sl )l e
Esmaeilnasab, ) o .5 & ,ei5 ;0 loye b
Ot 5l S Olsiea (Sl e5e el (2021
T obily; s sleml (e fles
ssboiz] ol 5l el Bl ST el can
oSS 0 b b (Slpal;y s,
ST WS NP
olad g Dole by 4y cons shie la | gt
Firuzjaeyan et al., ) s s s lobs alal, loss
(G ,8 Gaa glaling, o 0,50 ! (2015
Slbl g 4Vl dbdaio g o] daailssy, acil>
Heshmati et al., ) el aoois Loy aald 5,48 L&
|y o] 45 was e & yeed sy LS 5l sl (2020
ezl mls el ailosles ol Cands 55,
Sl ) 6,585 ,5 008 Celili b Lwy, VF slas
ol o o Bues) Canl oads olulid olzile S
Ol 51 a8 (058 (IS g s izmo g ls2 gy
WosiS e (S e bl degl
9 455l mlesS (b ) ol e 4y (Jlie g g Lleals >
Gl Ysors )15 aen,5355T Collls o150 i
S el 3l il Jolge o5 K505 0aSas B,
(5805 adlr slagally pelel p ol a3y
3 cblis (e Glow (Olods 4 oo
35S IR Ll oy Dhblre g ek mle
&olatdl x8lis (sl Blels .(Wondirad, 2020)
5 e S Lis laisd gl
Gk 3l Sl Gl pbiisd gileaials
«SzsS o)l geeS Fy, 5 Jbo calem (sl
lrosSas Giyb 5l pa)9isST )3 ok Sl
Moradi et al.,) o,ls olisle S liwl Koo 5

Heshmati & Gheituri, ) el LYo :pl cp 5o
sl g0 b aye adly 45 sl sl IS (2018
5 b @lie plojle S die (nl 5o Jstes
Sen gz 5l cblis lojle ol pen 4 (5)lo 0
cod gblia jo gl Olagos elul 5 e !
L) ) 5 oo whad epls (gl ey s lasme )l
Bl jedear ()5S ol Suid ATy 4 axy
S i 5 Kz xS 85 g et b oo, F e
ailislie ol 3708 4 g, 5 SlewssS L5
99 ;0 ((idu 9 slawes mhw o ol2l) o Ol )l
5 b mlie 5l els cbli> 4 ol bl
OMSie )l K0 (i Canjlae
g CBlid pue (Gl sas (S8 slaala )l
S Y poedle .l S (oo pas) Ol
oS Sl )0 (00 po (golaidl EM i ¢ SgilB IS ie
4 bgpe OMse (plaS glaanze gl
o sty Gl SNpame G 5
olse on St Sl epSoms g (e Suad DI a8
Ol a4 i &S w25 S ol
ozl ok Gloac,e a4 pilphe b
(P GRbe e e Galed (2loble
cely b 5l s ol oad Sl mlis (Sl
B DR B ) SN G I JUUPS VY VR
4 yoe a5 Gl oad laling, (SO58 g9 goladl
Syl (59 )93 o en S sl gl
Jiles 2al3 5 o i s Sl sla i
Mousavi &Yazdanpanah, ) ¢l eads & >lee @

(2021; Doroudian & Doroudian, 2018

03ls (grmreS (£, 6 ) s Jslge 5 K00 (S
Sz b a5 cle el glad S a byye O
2l eSS Ll 60,8 ki e ge Sl dno
odd S5 slapd 5l SO e Sl o (655las
onlial g poe g Saxie (S ez (elge 5 ol
2 S0 el slaadd g lag,b cogal 3y, (5092
ol 5o (AmIri, 2019) cwl 009 S50 00y cpl 59



VEY s o) oyl pges Jlo il (sloojsm mols gy

(Sebille, 2017

& S Al

&35 b 5 e sisST (Ghagh (nl @S Al
cge Ll cdlle, g ol e a5 g >
e 45 93,5 o0 sk @l 4 ooz lace
(S ag LS o Sa) (Sl SaneS Lho] Y
Gladilony 5 4l 55lule; «(555m 15T G5a5 L e
i i s gilwosls (b o Gi,.,.w)b
sl ol cassrnlyl else g 2ol 60,8
Oliwl )0 (g3 Sl 9290 g (U5 (slasyg0
9550 0 e 9 Sl Gais g, Silo oliile 5
Ol Sojlanze g (ormb mlio 4 (ol Gl &S
Oz bl ol BB e Lo ey as ol ol il
SOl 5 bl o p oodle >
Jya> 58 OLR805 sanecals, v jlaze
2, OLll 0925 pas ol (pl o ol ales
9 999 S5,k (Sl g Jed 5l 5ks 50
Eolr Cunde Galply sl e gl 5l (s
saoye I cbli> Gedte 5w 5l )5S
35,5 5o Lol )l it §f Cunilon 5 (ol wibe
slply e slocsloy) s Ol 13 (5m 5l
)33 8S 1 5000 beds sulad oo ool () Kio S
sl ol pedte 5 pibolial g)5,8 b
@hdursl s (1R85 el (b
el oo S

&1 ol

g ol)E LB s o Slide oy ol
SO0-+ 8=+ + A= AY A Cgan o led b ¢ o5 #,b)
o Ao g g oliile S (g lailil L (YF
el 5 Dligios 35 e (5,50 g ailye 5 b i
Sl ploxl olisle S liwl (oamb @l 9 (559L88
wle dos 4 )3T ol bap)] Saslens 5l a8

Ob&oﬁa > W

slras,e )0 o594 (50,5t IS sba, (2020
Ol o5 (o g Sl (ol slao )l 9 (A
Maetal,) cwl ol jor Slawe 385 il g 4 e
sldo,e 0 (6,605 lpl 0 we>g 0l L.(2019
sy ey oliile S bl dex 3l g orde aolie
5 a2 boolen g Sl g b e e
Heshmati &) <ol o‘).o.(b (v:gl.;.o u.:‘ ‘;..\.9,‘1
5halize J8a s> e o (Gheitury, 2022
Sosilony 5 allj 3lole, (gigm T ¢ a5 L
oo glagiluosl> LS o Cand o Sold
SN abe Cavsinlil Jelse g L2l 62,5 s
obz ST sl le jo (Se5S Wig, aalsl b .ol
oL......aLc; QL""‘" w).]a.or.n 9 67.....]9 GL..A LE ‘5.......;‘
03905 ool 3l ol bt Lo 4 0T L ey
e s Gl (28l Lo &) sy 5355T @ az g
sl lpl g b cdld o plgieds 9555
SIS0 (S £95 9 ek b 5l cblis sl
Saw .(Forje, 2021) ol e 00 0 Caiire 3,
£90 c gtk sl 5l Il (g )ls o gy g cbblas
QX805 Euls) pom 5 (Ao dnslr Cudiome 350t
ol ool wald a5l I ol sl &S
4o .dovanovic, 2016) sl ax aw o 0 o3Y
B o, U g e e o iz
Cils wles pan 95951 (g lul o Jlad oS Lk
o) 4 Jo slp (Fachrudin and Dolok, 2019)
aoz3l) il olal o &ilge p el G5B (Slaal
Wy Jyol Z3Uik 5 spsleaz 5 (e slo
5 el lle g ilsd wog) (solatdl o
5 (leieo e saplejls &5 Lie il o s3loin 3
Axelsson and ) s )ls coonl ks mlio 5l cbla>



olisle S liwl jo (oamb @l 6 Il jokaieds o1 5Lis 50 SlocSlo ) 5 5551 oS auags Jelse b3yl VF

References

Amiri, M. (2019). Urgent Causes of Agricultural
Land Degradation around the City of
Hamadan. Land Management Journal, 1(1): 1-
13.

Axelsson, C.E. & Sebhille, E.V. (2017). Prevention
through policy: Urban macroplastic leakages to
the marine environment during extreme rainfall
events. Marine Pollution Bulletin, 124: 211-
227.

Brandt, J.S. & Buckley, R.C. (2018). A global
systematic review of empirical evidence of
ecotourism impacts on forests in biodiversity
hotspots, Current Opinion in Environmental
Sustainability, 32: 112-118.

Costanza, R., de Groot, R., Braat, L., Kubiszewski,
l., Fioramonti, L., Sutton, S., Farber, S. &
Grasso, F.M. (2017). Twenty years of
ecosystem services: How far have we come and
how far do we still need to go? Ecosystem
Services, 28 (A):1-16.

Derakhsan-Babaee, F., Ghanavati, A. & Riahee, V.
(2011). The Capability of Geo-tourism in
Kermanshah province, Iran. 11" Congress on
Iranian Geographies, Geography association of
Iran, September 14-15, 2011, Tehran, Iran.

Doroudian, H. & Doroudian, A. (2018). Social and
Ecological Impacts of Agricultural Land Use
Change, Land Management Journal,
5.2(2):81-97.

Ecoclub, (2006). Meet the Architect of
Ecotourism (ARQ). Hector Ceballos
Lascurain, LASCURAIN International

Ecotourism Monthly, 7 (85): 2-9.

Esmaeilnasab, H. (2021). Legal Challenges
against the (2006). Amendment of Farm
and Garden Land Use Conservation Act
and the Need for its Revision. Land
Management Journal, 8.2(2): 181-195.

Habibi, M. and Hashemi, S. (2016). Ecotourism
zoning of Sadegh Abad Bafgh region,
Yazd province. Journal of Tourism and
Development, 5(2): 65-85.

International Ecotourism  Society, (2018).
WWw.ecotourism.org.

Hashemi, S.S. & Habibi, M. (2016). Zonation of
Ecotourism  potentials Case  Study:
Sadegabad, Bafgh, Yazd. Journal of
Tourism Planning and Developmen, 5 (2):
41-50.

Heshmati, M. & Gheitury, M. (2022).
Entrepreneurial potential, food security,
and environmental services of agriculture
and natural resources in Kermanshah
province, Iran. Central Asian Journal of

Environmental Science and Technology
Innovation, 3(1): 1-9.

Heshmati, M., Gheitury M. & Garibreza, M.
(2020). Quality of River Water for
Irrigation and Drinking Uses and Sources
of Contamination in Upper Catchment
Areas. ECOPERSIA, 9 (2): 119-129.

Heshmati, M. & Gheitouri, M. (2018). Land-use
Change; Achilles heel to Overcoming the
Environmental  Crisis, Process and
Impacts. Geography and Sustainability of
Environment, 8(1): 89-105.

Heshmati, M., Gheitouri, M., Parvizi, Y. &
Hosini, M. (2015). Effect of Converting
Forest to Rainfed Lands on Spatial
Variability of Soil Chemical Properties in
the Zagros Forest, Western Iran.
ECOPERSIA. 3 (4):1161-1174.

Hosseini, M. (2014). Water balance simulation
in Ghare-Sou Watershed, Kermanshah,
using the SWAT model. Watershed
Engineering and Management, 6(1): 63-
73. (In Persian)

Fachrudin, H.T. & Dolok, L.M. (2016).
Planning for Riverside Area as Water
Tourism Destination to Improve Quality of
Life Local Residents, Case Study: Batuan—
Sikambing River, Medan, Indonesia.
ASEAN-Turkey ASLI (Annual Serial
Landmark International) Conferences on
Quality of Life 2016. AMER International
Conference on Quality of Life,
AicQoL2016, Medan, 25-27 February
2016, Medan, Indonesia. Procedia-Social
and Behavioral Sciences, 234: 434 — 441.

FAO (2016). Global Symposium on Soil
Organic Carbon, Food and Agriculture
Organization (FAO); United Nations,
Italy, Rome.

Figgis, P., Mackey, B., Fitzsimons, J., Irving, J.
& Clark, P. (2015). Valuing Nature:
Protected Areas and Ecosystem Services.
Australian Committee for IUCN, Sydney.

Firuzjaeyan, A., Salehi, S. & Gholamrezazadeh,
F. (2015). Sociological Explanation of
Littering by Tourists (Case Study:
Province of Mazandaran). Journal of
Tourism Planning and Development,
4(13): 168-186.

Forje, G.W., Tchamba, M.N. & Eno-Nku, M.
(2021). Determinants of ecotourism
development in and around protected
areas: The case of Campo Ma'an National


http://www.ecotourism.org/

VEY s o) oyl pges Jlo il (sloojsm mols gy

Park in Cameroon, Scientific African, 11,

p.e00663.
Jovanovic, s. (2016). Infrastructure as
Important  Determinant of Tourism

Development in the Countries of Southeast
Europe. Ecofrum, 5 (1; 8), 288-294.

Karami, P., Shayesteh, K. & Rastegar Pouyani,
N. (2022). Evaluation the Distribution of
Effective Factors on Habitat Diversity in
Kermanshah Protected Areas. Geography
and Environmental Sustainability, 10(2):
105-123. (In Persian)

Ma, B., Cai, Z., Zheng, J. & Wen, Y. (2019).
Conservation, ecotourism, poverty, and
income inequality — A case study of nature
reserves in Qinling, China, World
Development, 11: 236-244.

Makindi, S.M. (2016). Local communities,
biodiversity conservation and ecotourism:
a case study of the Kimana Community
Wildlife  Sanctuary, Kenya. African
Journal of Hospitay, Tourism and Leisure,
5 (3): 79-92.

Matapuri, O. & Giampiccoli, A. (2016).
Towards a comprehensive model of
community-basedtourism  development.
South African Geographical Journal, 98:
154-168.

Mobasheri, A. A., Shekari, F., Bagheri, M.,
Moaven, Z. & Kiani, M. (2022). 'A Model
for Ecotourism Development: The Case of
Iran', Tourism Management Studies,
17(57), pp. 147-178.

Moradi, H., Poursaeed, A., Vahedi, M. &
Arayesh, M. (2020). Designing the
ecotourism development model of the
tourist destination villages of Kermanshah
province. Journal of Tourism and
Development, 9 (1): 25-46.

Mousavi, M. & Yazdanpanah, M. (2021).
Factors Affecting Agricultural Land Use
Change in of Bavi County Khuzestan
Province. Land Management Journal,
9.1(1): 13-23.

Seifu, S. & Stellmacher, T. (2021).
Accessibility of public recreational parks
in Addis Ababa, Ethiopia: A GIS based
analysis at sub-city level, Urban Forestry
& Urban Greening, 57: 126916.

Shafee-sabet, N. & Haratifard, S. (2019).
Empowerment of Local Stakeholders for
Participation in Sustainable Tourism

Qb&o&bg PSS W

Development with Mediating Role of
Perceived Tourism Effects’, Journal of
Tourism Planning and Development,
8(29), pp. 71-90. (In Persian)

Vasile, M. & lordiachescu, G. (2022). Forest
crisis  narratives:  lllegal  logging,
datafication and the conservation frontier
in the Romanian Carpathian Mountains,
Political Geography, 96: 102600.

Walsh, T & George, B. (2019). The ecotourism
principle-practice divide: factors that limit
the applicability of ecotourism principles
into practice Revista Turismo Estudos e
Praticas-RTEP/UERN., 8 (2): 170-198.

Wondirad, A., Tolkach, D. & King, B. (2020).
Stakeholder collaboration as a major factor
for sustainable ecotourism development in
developing countries, Tourism
Management, 78: 130-149.



Evaluating and detecting potential of groundwater resources using Fuzzy-AHP method and
remote sensing data (Case study: Bam-Narmashir plain)

Afsaneh Haghighi®, Mohamad Nohtani!, Mohammad Reza Dahmardeh Ghaleno!, Elham Rafiei
Sardooi?*
1- Department of Rangeland and Watershed Management, Faculty of Water and Soil, University of Zabol,
Zabol, Iran.
2- Department of Ecological Engineering, Faculty of Natural Resources, University of Jiroft, Jiroft, Iran.

*Corresponding Author: ellrafiei@uijiroft.ac.ir

(Received: 11 May 2023 Revised: 03 June 2023 Accepted: 12 June 2023)
Extended Abstract
Introduction: Detecting the potential of groundwater resources is one of the most important methods of water

exploitation management to deal with water shortage, which is inevitable due to the growing need for water in the
country. The first step in managing groundwater resources is to recognize the potential of groundwater. Fuzzy-Analytic
Hierarchy Process (AHP) is also recognized as an important tool in decision-making about natural resources
management, especially water resources. Bam-Narmashir plain, in Kerman province, is one of the most important plains
of the country. This plain plays a very important role in the region in terms of supplying the water resources needed by
agriculture, industry and drinking parts.

Materials and methods: In this study, AHP-fuzzy model and GIS were used to identify suitable areas for potential
groundwater resources in Bam-Narmashir plain. Criteria such as rainfall, temperature, geographical direction, slope,
land use, vegetation cover, distance from the road, distance from the river, distance from the fault, distance from the city
and village, distance from wells and springs, soil texture and the permeability of the formation were selected for decision
making and the weight of each of them was calculated and prioritized using AHP model. Then, the desired layers were
fuzzy and indicator maps were prepared using Arc GIS software. Then, the groundwater potential map was prepared.
Finally, the ROC curve was used to validate the groundwater potential map in the region.

Results and Discussion: The result of ROC curve indicated the high accuracy of Fuzzy-AHP method in preparing the
groundwater potential map in the study area. The results were consistent with the results of researchers such as Rezaei
Moghadam et al. (2017) and Faraji Sabokbar et al. (2011). Also, the results showed that the regions with geological sub-
criteria have the highest weight of 0.614 and the climatic sub-criteria have the lowest weight of 0.117. The value of
inconsistency ratio was 0.07, which is smaller than 0.1, and it indicates consistency in the opinions and judgments of
research decision-makers. Finally, the results showed that about 7.77% of the total area of the plain, equivalent to 755.54
square kilometers, is suitable for the implementation of underground water resources potential detection systems. Also,
1.57, 31.71, 58.98 and 7% of plain lands have very weak, weak, medium, and high potential for finding the potential of
underground water resources, respectively.

The results showed a sparse distribution of suitable areas for groundwater potential in Bam-Narmashir plain, which is
compatible with the results of Sekar and Randir (2007), who stated that the groundwater recharge potential at the scale
of the watershed has non-uniform spatial distribution. The results showed that in the northern and western part of the
plain, where the soil is mostly low capacity for groundwater potential and infiltration, which is in line with the results of
Akbarpour et al. (2015), who stated in west and north-west of Birjand basin, the soil has a low capacity for groundwater
penetration due to the low depth of the soil and high slope.

Conclusion: In recent years, the use of geographic information system (GIS) and its combination with multi-criteria and
decision-making methods to obtain more accurate results have increased and played a key role in studies of the finding
potential of groundwater resources. Even though it is very difficult and complicated to accurately identify suitable places
for the potential of underground water resources, this study showed that the use of GIS makes it possible to identify
these suitable places with minimal facilities, which is consistent with the findings of Khairkhah et al. (2013). Overall,
according to the results of this study, about 7% of the region has high groundwater potential. Therefore, it is necessary
to adopt scenarios to reduce the over-exploitation of groundwater and to apply the measures to improve the irrigation
systems, the methods to reduce evaporation and improve the cultivation system.

Keywords: Groundwater potential, Fuzzy-AHP, Remote sensing, Bam-Narmashir plain, GIS.
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1. Maximum Likelihood
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Figure 2- Parameters affecting the potential of underground water resources in Bam-Narmashir plain a)
Distance to wells and springs b) Distance to road c) Distance to river d) Distance to village e) Distance to
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Figure 28- Map of assessment and potential of underground water resources based on F-AHP method in
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Extended Abstract
Introduction: Nowadays, the approach of integrated watershed management (IWM) has been widely accepted as a reference and
reliable model by scientific experts, executive managers, policymakers, and planners in the country. Generally, the land area of Iran is
surrounded by a range of natural, climatic, and social hazards related to watershed areas. Despite the importance of this reference
model for planning and organizing watershed areas, this approach is often subject to personal preferences due to the lack of a
comprehensive and widely accepted definition at the macro level, which results in managers and planners not being responsive. In this
regard, the present study focuses on a critical analysis of the hidden challenges in the approach of IWM and provides policy
recommendations and practical suggestions for IWM in Iran.
Materials and methods: In this study, two tasks were performed to examine and explain the comprehensiveness dimensions. In the first
stage, resources related to studies on natural resources and watershed management in the country were reviewed. In this stage, the
targeted resources were examined using the term "integrated" and the words, terms, and concepts associated with this term. The result
of this review was the determination and identification of six keywords and concepts related to the term "integrated”. In the next stage,
these six factors and keywords were used as six diagnostic and identification codes for examining watershed management plans and
IWM. The focus was on determining the presence or absence of these keywords and terms in the implemented watershed management
plans. The objective was to determine whether these six key words and theoretical concepts identified in the first stage have been
employed in the practical implementation of the IWM plans. This was accomplished through content analysis of implemented
watershed management plans in various regions of the country.
Results and Discussion: In this study, corresponding to the six dimensions of comprehensiveness in the concept of IWM in Iran, six
policy recommendations and implementation proposals have been presented. This research suggests that the executive responsibility
for integrated management should be entrusted to the Natural Resources and Watershed Management Organization of the country in
coordination with other relevant organizations. This organization, if legal barriers are removed and policy-making streams are aligned,
will be able to fulfill its main intrinsic duty, which is the management of the country's watersheds. Regarding the components of
ecosystem stakeholders, this study emphasizes that the stakeholders should include all ecosystem stakeholders since any form of
anthropocentrism jeopardizes the sustainability of ecosystems. In terms of the dimension of interconnectedness of natural boundaries,
the results of this study emphasize the importance of interconnectedness in terms of perspectives, planning, and policy-making. In
other words, political boundaries at the county, provincial, and international levels pose increasing challenges to IWM. Hence, bridging
the gaps and achieving interconnectedness in terms of intra-county and intra-provincial boundaries can be achieved through
organizational coherence and defining the responsibilities of organizations based on the natural boundaries of watersheds. As for
international boundaries, it requires strengthening diplomacy and reaching regional agreements and treaties. Regarding the elements
that should be considered in the comprehensive management approach by planners and executive managers, it can be stated that these
elements should include all the components present in ecosystems, including water, soil, and vegetation cover.
Conclusion: The findings of this study indicate the possibility of employing integrated, cohesive, and coordinated management in the
natural environments of Iran as a suitable, precise, scientific, and systematic guideline. The recommendations and proposals of this
research can lead to interconnectedness, comprehensive perspectives, organizational coherence, coordination among decision-making
bodies, enhancement of policy and legal effectiveness, community satisfaction, alignment of activities between planners and watershed
residents, and ultimately, improvement in social responsibility and widespread participation of stakeholders in watershed management.
Implementing the recommendations provided in this study in future plans and projects can contribute to improving the environmental
conditions of watershed inhabitants and ensuring the sustainability of natural ecosystems by addressing the existing challenges.
Keywords: Watershed management, natural resources, integrated management, policymaking, integration
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Extended Abstract

Introduction: One of the key issues in river engineering is analyzing the flow properties at the intersection of natural rivers and canals.
One of the most evident properties of the flow in these sections is the development of a revolving region with low pressure and even
negative pressure close to the inner wall of the side channel. One advantage of the whirling flow in this low-pressure region is that it
gives the flow enough space to sediment, but it also increases flow speed near the channel's bottom and outside wall by lowering the
intersectional area of the flow. One of the most crucial considerations in the design of these intersections is minimizing sedimentation
in the rotating region and scouring in the area above the shear plane.

Materials and methods: The channel (flume) created in the laboratory based on Weber et al., (2001) model, was employed in the current
investigation to confirm the validity and examine other study objectives. The main channel is 21.95 meters long, while the side channel,
which is at a 90-degree angle to the main channel, is 3.66 meters long. The total downstream discharge is approximately 0.17 m3/s,
with the upstream velocities of the main channel being 0.166 m/s and the side channel being 0.5 m/s. In both channels, the flow depth
and width are 0.91 meters and 0.296 meters, respectively. In this study, 6 various models' angles of intersection between the main and
side channels, inlet flow velocity, intersectional area, and side channel length have been examined. Models 2 and 3 have intersection
angles of 60 and 30 degrees, respectively, and share the rest of their attributes with the fundamental model, or model number 1. Model
1 is the same as Weber's experimental model. The length of the side channel in model 4 is different from model 1. The only difference
between model 6 and the basic model is the side channel intake speed.

Results and Discussion: Analyzing the intersection angle: The angle between the main channel and the side channel is investigated in
this section of the findings. Models 1, 2, and 3 are assessed using the intersection angles of 90, 60, and 30 degrees, respectively. In
some studies, the impact of the intersection angle has been examined, but in this study, three-dimensional investigation in transverse
and longitudinal sections as well as the plan of the intersection is discussed, as can be observed from the literature review. Considering
three models with intersection angles of 90, 60, and 30 degrees, the kinetic energy contours at the channel's middle height can be
obtained for each model. The channel with a 30-degree intersection angle (model 3) has the maximum Kinetic energy in the flow. The
channel with a 60-degree intersection has the minimum kinetic energy. As a result of the maximum deviation of the flow in the main
channel caused by the flow of the side channel, the channel with a 90-degree intersection also has the maximum Kinetic energy near
the wall in front of the side channel.

Examining the side channel length: In model 1, the side channel is 3.66 meters long, whereas in model 4, it is 5.52 meters long. This
study aims to determine how changing the side channel's length affects the flow pattern where two channels intersect. The kinetic
energy contours were obtained for two states of the channel length, which are known to extend the lateral channel, increase the energy
of the flow after the intersection, and shorten the length of the high-kinetic energy zone. When compared to model 1 with a shorter
length of the side channel, the width of the flow separation zone is reduced by approximately 20%, which results in less flow
sedimentation. Figure 12 illustrates the rotating zones in the flow separation area. Studying the intersection of the lateral channel: After
determining the lateral channel's length, its width and, consequently, its intersectional area should be evaluated. This section compares
model 1 width of 0.91 meters to model 5 widths of 1.40 meters. One of the most recent topics related to the intersection of the main
and side channels is examining the intersection of the side channel. In model 5, the side channel's flow rate has also increased due to
an increase in the width or intersection of the channel. The flow rate through the intersection and the momentum of the flow from the
side channel and the main channel increase when the side channel flow rate rises. The findings indicate that when flow width and side
channel flow rise, energy increases after the inlet.

Investigating the value of inlet speed in the side channel: Unlike the preceding sections, which were all concerned with the channel
geometry, the inlet velocity in the side channel is one of the hydraulic parameters of the flow. In this section, models 1 and 6 with inlet
velocities of the side channel of 0.5 and 0.75 m/s are evaluated. According to the modeling, the flow is somewhat horst before and
immediately on the intersection of the flow level, but it undergoes a substantial prolapse just after the intersection. Model 6 has a larger
volume and height of flow, but a smaller and softer prolapse after the intersection.

Conclusion: Some hydraulic and geometric properties of the intersection of channels have been examined using Flow-3D software.
The RNG turbulence model was used for three-dimensional modeli ng. Some of the results are listed below.

1. The flow is uniform upstream of the main and minor channels and only slightly becomes horst at the intersection.

2. The analysis of the lengthening of the side channel revealed a 20% reduction in the separation zone's width and a considerable
reduction in the kinetic energy at the intersection.

3. The input flow rate of this channel to the intersection increases with the speed and width of the side channel, which accounts for the
local drop in the width of the main channel flow.
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Figure 8- Comparison of the flow lines and the
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intersection of two channels with an angle a) 90,
b) 60 and c) 30 degrees
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Extended Abstract

Introduction: Nowadays, the effects of acid rains in different regions of the world have been considered by most

researchers as well as politicians around the world, such that acid rain has new dimensions and has become one of
the key words in scientific circles around the world.

Materials and Methods: The present study investigated the effects of acid rain in different regions of the world
and on soil, ranges and forests, seas and lakes and rivers, humans, buildings and structures as well as transportation
industry and agricultural products according to national and international scientific documents.

Results and Discussion: The results showed that acid rain, which occurs naturally due to the combination of water
and carbon dioxide, leads to the creation of a weak acid called carbonic acid, which is extremely useful for nature
and does not cause any destructive effects on the environment and humans. However, what has disturbed this
natural trend in recent decades is the unscrupulous and unthinking interference of human beings, which has caused
natural acid rain to become artificial acid rain and has very destructive and dangerous effects for humans and the
entire planet. The results also showed that soils around the world, despite the buffering state that is created and
have an important defense device called calcium carbonate, are still severely affected by acid rains and there are
significant changes in soil properties as well as accelerating its erodibility. Other categories such as ranges and
forests, agricultural products, surface and non-surface waters, humans, buildings and structures, transportation,
and wildlife do not usually have a good defense against the destruction caused by acid rain and can be far more
effective. The results also showed that the biggest victim of acid rain is human, which appears to be weaker than
other categories and has more influence than acid rain.

Conclusion: Due to the risks of acid rain around the world, various studies have been conducted on soil, vegetation
and forests, agricultural products and surface and subsurface waters, but they are usually not comprehensive
throughout the world. However, studies on the role of acid rain in various buildings and structures, transportation
industry and onshore and marine wildlife as well as humans are very few. The strong recommendation of this
research to researchers and politicians is that acid rain can even change civilizations, so it should be taken
extraordinarily seriously, just as in the past water shortages have changed civilizations. In the future, acid rain and
changes in water quality can transform civilizations around the world. Furthermore, considering that there are
several methods around the world in all different sectors to deal with acid rain, but there is a pressing need to
establish an important and comprehensive law to coordinate researchers and politicians and make the methods of
dealing with acid rain more efficient, so it is recommended that the comprehensive law against acid rain be passed
and implemented in Iran as soon as possible.
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Extended Abstract

Introduction: Today, soil erosion has become one of the biggest problems in the world, especially in arid and semi-arid areas,
which affects environmental, agricultural and food security issues. On the other hand, the growth and development of human
activities along with land use change and resource destruction are among the factors affecting the intensity of erosion. Soil
erosion in Iran has intensified due to the destruction of natural resources in recent years, and land use changes have played a
significant role in this process. However, until now, preventive approaches based on soil erosion hazard assessment to adopt
correct management measures have received less attention, which is mostly due to the lack of necessary statistics and
information in the basins. Therefore, in any case, it is necessary to identify the areas prone to erosion and sediment production
in the internal sub-basins of Iran, which lead to the loss of thousands of tons of fertile soil every year. To achieve this objective,
models have been presented, each of which has strengths and weaknesses. By organizing the information related to the decision-
making process and simulating the factors affecting the decision, as well as by simplifying the relationships in nature, the
models lead to the understanding natural systems. Models are tools that are used in combination with many other assessment
methods, so it can be said that modeling is the best option for the initial assessment of watersheds without statistics or with
limited statistics. Therefore, the present study was conducted with the aim of investigating the hazard and identifying the areas
sensitivity to soil erosion in the sub-basin of the Chehelgazi watershed of Kurdistan province using the Fargas model.
Materials and methods: Chehelgazi sub-basin as one of the sub-basins of Qeshlag dam is located in Sanandaj province.

Considering the natural and weather conditions, it is considered representative of mountainous areas (27,233 hectares and
equipped with a hydrometric station). The average height of the mentioned sub-basin is about 2200 meters above the sea level,
and also the average annual rainfall in this sub-basin is 294.2 mm, the area of pastures is 23465 and the total of irrigated and
rainfed agriculture is 3768 hectares. Fagas model was used in order to investigate the hazard and identify the areas sensitive to
soil erosion in the mentioned sub-basin. In determining the hazard of erosion, the Fargas model considers two factors of
erodibility of rocks and drainage density in each rock unit. In this research, by using maps of rock units, drainage density and
scoring tables related to the model, a soil erosion hazard map of the basin was prepared. In the first step, the rock units of the
basin were determined using the geological map, and based on the model guide, the rock resistance to erosion was evaluated.
In the second step, the drainage network map of the studied basin was prepared and integrated with the stone unit map, and
after integration, the drainage density of each stone unit was determined and based on the model valuation guide, the drainage
density of each stone unit was valued. Finally, the erodibility hazard map of the basin was prepared in five categories (low to
very severe) by multiplying the value number of rock erosion resistance and drainage density in each rock unit.

Results and Discussion: The results of the Fargas model analysis showed that 0.48, 36.15, 15.35 and 48% of the sub-basin are
in low, medium, severe and very severe erosion hazard, respectively. In other words, 63.35% of the sub-basin is in a state of
severe and very severe erosion hazard. Comparing the results of the model with various studies in the basin and other similar
basins showed that the Fargas model estimates the erosion hazard more than the actual value, which can be caused by the
valuation of rock units. However, the existence of shale and its high sensitivity to erosion in the basin and the confirmation of
the model in determining its erosion hazard can be a confirmation of the efficiency of the model.

Conclusion: The results indicate the hazard of high erodibility of the sub-basin. Because of the the sub-basin's position in the
water supply of Qeshlag Dam, it is suggested, while examining other quantitative and qualitative models and their results, to
provide evaluation and planning models, to make management decisions, and to promote, train, and implement useful projects
related to reducing the rate of displacement and loss of the soil at the basin level. Because in order to increase the life and
efficiency of dams, the entry of sediment into the dam should be as low as possible to be a small step towards reducing the rate
of soil erosion and wastage. However, according to the results of the model, it can be observed that the studied area is under
severe hazard of soil erosion, and these results are useful for researchers and planners to control erosion; but due to the limited
number of studies in the region, other studies should be conducted in the region for more certainty.
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Figure 2- The general method of conducting the research
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Figure 3 - Map of the rock units of the Chehlgazi sub-basin
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Table 4- Evaluating the resistance to erosion of the rock units of Chehlgazi sub-basin

o a2y ol S Cengli # (Ao 03]
Andesitic volcanic o b 2
Globotrunca limestone s 5 e 4
Dark grey shale (Sanandaj shale) (Schist and phyllite) S B e 7
Thinly bedded sa}ndstone and shale with siltstone, b e 4

mudstone limestone and conglomerate

Flysch turbidite, sandstone and calcareous mudstone O S Ve 5
Medium to thick - bedded limestone S B S 5

Sl ad )8 las s Siw axly o 03] 5l el a5 0l i ge Ad g ) (S laasly coS 5 cwl S LB %

aly 2 (LASe; oS15 (g patuie b g W0
(F) Joor a5 ol (6,85 8] (o280 o515 ¢ S
Sl a2y e 0 A8y (ST 6,5 )

wao o0 w1y 5 hez 429> 5

S sty b LA oS A
olis hy s e 49> ) (SAS2; a5b (F) U
Joe Josdlygiws (V) Jouzr @ azgi L a5 wao e



Obaws S bl

S Iz 409> 1) G pdiale,d s Cundy pad A8

656000 664000 672000 680000
1 1 1 1
e
f_// ]\?
\“”_H—\‘ \_“
[ -
[ y
S . < 3
27 o —— \ * IE
3 { VAN L 3
W £3 L
ﬂ / \\\‘H
A B
8_ | | , | ’R N | _8
2 o A X: i 2
© Ny | AN ) b
3 q{ s \\ \ 3
y T 4
= \ } S
| /\\ N i
q — NN, ~
e Y - T,
L ¥ ™ fo 4
=4 o B ( 1S
g ‘g — = e | g
2 2N s 3
b l“\ \I i \ _?/ «
B __;_ \\
1 f _ 4
s [~ L >
f T \,,\/ f\
[=4 - ! (=]
21 + f ey \ : T P + -9
§ S glraaly P Vi l w /,/ §
[ K] oy %’// ,; — f ‘.\ _ ©
D (bl g o) (i o) 8 pad g 2 Sle oS - g ) l\ | &
8 ST S U 5 i e S ol N
S | 0D Wyl Sal S ]
S - ) | | \ -3
c?] [P SE [ PNECFRCINFRTIN -1 L <0W) g
B[ 0 15051855 g i JF ST B s B b 30 s b s 3 S sl WGS 1984 UTM_Zone 38N K s
o PSR WS 0 1 2 4 6 8
) T I T
656000 664000 672000 680000

SFIZ 405> pj (LS o515 Al -F JSb

Figure 4- Drainage density map of Chehlgazi sub-basin
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Table 5- Valuation of drainage density of rock units of Chehlgazi sub-basin
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4 0.39 Globotrunca limestone
6 0.71 Dark grey shale (Sanandaj shale) (Schist and phyllite)
2 0 Thinly bedded sa}ndstone and shale with siltstone, mudstone
limestone and conglomerate
6 0.54 Flysch turbidite, sandstone and calcareous mudstone
2 0 Medium to thick - bedded limestone
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Figure 5- Map of water erosion hazard zonation of Chehlgazi sub-basin
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Table 6- The area of erosion and sedimentation hazard classes in the Chehlgazi sub-basin
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