[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.22516174.1399.11.22.20.6 ]

[ DOI: 10.52547/jwmr.11.22.132 ]

-~

Sl b &
al e

5> Co ko doliid

WY

o 9 55,0l els sS850
93

WA e 9wl TV ojless [pmdjl Jlo jusul 05 o pte doliiimngy

" & 2 9){ ‘Ulio"

bl g2 (551055l (g0 (o3UAIS! (g gyl
ol 9 SB ol @ilio 2 il 50

T, (L8 aeal g polaid] Lo oo ¢ (g phan Une

il @3 ol (ol 65 g b wilio 0uSEly g3 550l § @y 09,5 (5 65’.“35!3 -\
(mr_ekhtesasi@yazd.ac.ir : Jggue odiumg) (3l yl 31 o8y ¢ i 68 g (rnado mlio 0l (g3 550] § &3y0 09,5 liwl =Y
Ol @5 (83, o&uiily (55)5liSolaidl 09,8 ¢yluisly Y

QNVINY 5wy o,

WYY wedls ol

VY WY ain

LXWES

adlllas 3 9u0 o0 Aid13 5 (63LABI a2l ) 41 oS (@lie (B syl W)l 39 paSulel Jdda (aub pilie 5
9 byl el U oad aidlsyy (B 58 5l (65w 9 oIl (sogey 3 olS 9 SL ol @l ()5 (55,1 & ol
52 P g )3 & gk GILE s A Juo sl (W0jen 25 5l 05905 A 398 el G3LaBI S I oy (gl
Olojlw Joalljgiuwd (bl 2 il QLS (Glalllas o9 Glgicds oand )2l (Silfogn 9 (K jolgn (Sl Slles
3oty 2 (Jby (051 RIS bl 5912 Woga s 51 (U olS 9 SK- ol @ilio 51 G 52 yladle (5158wl 9 @1 po v S
oMW vy Cuwdd 05900 3 4 é"we )‘ -\blg » o.w,olo.? L—wg;é gAud & -\al)b Comnd Ah&g,h 9 Lﬁ-\e')b Ml’u 9 é"wc
Olsear gl sBojay 5 Jlre plysar ol 5 SB ol slall 5 plb (2gjamliogm ylo GWasliyiw
dalindus g A5 CBlis fioS 4250 L 1y (Gl Bilio (65500 41 S o5 Consl (glog sy b ot )l il (et ) luza 5
dnclie @lie (Jb;y )15 0551 9 OB p8 51 6,5y S 0 3IUT (o510 dhudes g b o3I 9 2595 (B s o
Camd U (S50 Lol ilo313 1,5 Jol Coglal 55 (sabaidl s 51 1, (Silso s gy oy il b 313 (Ui gl i
S99 G0Ge & Cunndd (Sl 0395 y3 OF CuaSoyin b (G005 plod Caond g Comwl Jgl Caglgl )3 T/Y i3 & oy
4 3 0LS 5 S Cuond el oy dllaio ;3 O CxSo o 2 Cuond il V/Y (SU590gm 05952 I/€ (Sl 0593 45 ¢ piniid
9 Mgl (B pd S BYepy cplply C8 S 158 (abaidl 1S I Jgl Caglgl 50 (Sejglom 0595 9 Al iy oy
213 gile (S9y Syuba ;U S8 did b oS all (Sojlam sWojey b b Coglyl (alah el Sldlhe SYS
2dgu 39900 CandWly 53 Sy elom Cliles (g1l by b Juwr (i Conridg by (blio 4y Comnliso (SlSe (gl0jg

O goadolod Cuond (g akiow GIWEE duw (52595 ¢ o5 yo tbunndun Julox ¢(y18 o 316 ySiins 31 B0 1 (I gl 1 glS G231y

S g Codgl g 0ad 25l g 0l g b g cbolis
ol S esuie (oolaidl oSles a5l laejep
5l paass oyl 5 aelyiw y )l ealaiwl b ey gl
dlie S0 b Au 9 ool b g w38 OB S
05 ozl ossn byl ol 551 55
oaals g oolael (o laly ¢gjy5liS” slayizy pd el )
dod 5 Lo, iy opl 4 g o dsle v g uw &yl
Dgdige So ) 555 A 4 sl Cond g S s
Lé)..o &S ol Q.g.l 5 Slalllas &y L')g.‘ L Y3 Qi‘ Q5L€z}'
i )3 adlato 3 ol (Jby (35 5 ol 9 SB 5 Ol wlie
QLS Cute Mgy puie dw (pl > dolin Ly d> ol a8 S
0 olaidl 5 elanl b sy ple ;o ladue sl
9 i)l B gy (nl 3 il el Cundg do
ol (oLl Lo 5l gzl (sl Elsil sancagly)
9 &l K gljle Jeddlgios jl Lly open
SB ol @l Sl oy )lade 3590 (sl 5588 )l
alogbyy 5l bl laefey b cos olS
OBy by gancagdsl Glp o)kt (65 mread
buwy gaucodsl (glp odlatul dy90 hgy A edlatwl
Jio ol sl AHP' sl alide Lbos Jie <55
) o 5 St polie Cl sl s

.

CVRUM
i 48 205 oo el loygiS Ll o cleMbl jlade
3ol )3 oLl (YO) wisls e 5l odlil (¢ 5,40l
L a2l 5 St > 4 o canl Bl dlex 5l 5
)l 292 LQOT B30 ()15 o3yl Kl a5 LlayeS
(et Glaptane p Sales hpde ol @l
el Gl g e oolaBhslenl g Sjglse
Ble g o 53U dmols @il poli yous a5 D5l oo
ooy dhaidl piwaw pl 0 (V) My JBls 4 b
UT ,Jlﬂ 9 adllao w0dg )..901 LSLQO)? Copdo )J..\Jl)tj‘»
Ity b o)l o))l BB a5 3l oo plosl olacyllad
Uil e gzl by 4 b mle o Lol i
a3y e (oobaidl gl bl 4 cplio g el 5.8
bl reb @lie 3 bl (L5l sl cnlpl 298 0
D9 IS5 (Jby e Jl (yn 3)90 @ate U canl p3Y
Sl mlio odds plod Cuod Jobs adllae > Ly peed
© Lg)b)’,;'qi sloojey &Iyl 350 cou &S ol 5§ S

1- Analytical Hierarchy Process


http://dx.doi.org/10.52547/jwmr.11.22.132
https://dor.isc.ac/dor/20.1001.1.22516174.1399.11.22.20.6
https://jwmr.sanru.ac.ir/article-1-1016-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.22516174.1399.11.22.20.6 ]

[ DOI: 10.52547/jwmr.11.22.132 ]

WY

gl piagh @l 238 bj) joelese o bl
Sl Sl bl sl S5 O ol
2 yead Jed e ials Glal 4 ooy gly S
6 3 Sog) nl S5 Gizmen sl b 0y90 o>
b gadst Glal sios » (oolatdl LIS 6oy ke
sloodls plesl plsie b (i 4 (V1) gmge 5 S
ojp> Copde Sl Cap elanbolabl 5 (So5don
o2l selys ol eolatwl )50 (slaodly sl y ol
Fr ool i g e (gylaely LalE el ) ((g59LES
S b 0o Jbb Curer 5 Cumar AS) E5 s
Ol 5 Lbsren | g 55 Sl (Sojbse cloarY
obl sleadl wb gl (Ked slaasly daosls )
sbSSS da Saomy o lolpl 295 L &S 0 ol
2 olatdl Lelazsl byld S 5 sl Wl oo ciliseo
2 () oo s Iswlysl 355 363l gylsl slag b
Mol (iludie oobaBl 3 Sa9) 2 6x9y0 (o3
bl gl sl (gylsz5ul g S Cope (om0
Ah 9w (obj)l 4 aS adlles Vel aallas A 4S5y oy
cbls L9 K> copio a5 Wdb lis Xog aidlyy
Shssul Sless &S ol oolaidl jge Kol K S
O (VW) hlSen 5 codw djlu o wrlyp 1) dodgw
5 ooliel b byl copte jelaie 4 ool (caiuco gl
gl j) ool o)lene Mz (§pSpaeal 3505
)bz dat Oyl ggomme oyl A3y guoyd g 39,55 )5
Jols dae ol 0 9 00,8 Al |y s plos po
@l glacody sl 4 5 ol e elel e
IUCN 55) 95 duslio & () o)) Ken 5 ol (ol g
@l bl » @byl g @l do S olesbe 9
odlatwl b oyl sl cbay =l 0595 10 550l 0je
sl o ki) s s bl 35l puyle |l
O w28 asie |y gl 0 (50l Cumsg
53 ;b 5 o] 5,S0jlul 5 lbyiie 5 b Lasls da s
b ks 5l Slllhe ojg> oS g doxis cnl 4 (o)
Glscugl 4 (W) gieze )b HE buwgie s>
S oslizl L (gylajml sloejsy (slinl et 4 ooje 5
iy Ol 3150l 0395 53 o)lmndizy (628 ranss (slasg,)
5 Lialoyd Jols Lol celolns 315y o) ol
IRTATY) L;c-lo.ol daLa.I.'él 9 u-’i wf ¢J.:w i;w ‘g )
boline dix (S ol Slasdy) Sl (LS BudoS @l
b oo 5 olsel > (ulid)lS jlas e slagsby) b
Ak JFelite gull (hyld lawgie Cuxdg

adlke 2,90 adlio

gejs 1A Jul gl g ol Gimgh
S e YV dgds cnlue b i 38 s ju50l
29 g b Byd Jlad g lled)S bl )3 &l
4ol VY adBy ¥F a0 ¥F Sldlse Olaise (godgime
TF as 0 Y0 g (B Job 4l V0 4B 0 a0 Y5 1
e Jlows (o,e 4l OY dddd YV a0 YO U agl % adds
S5zl sloojan | slasgezes (V) 13 a5 Jai

WA e 9wl TV ojless [pmdjl Jlo jusul 05 o pte doliiimngy

I Sa o (230 5 G Sbml Bkl anlie
dlie s Jol aw p by cnl (VY) cwl Jelgs
SIH lgie a1y (V0) cusl lgal jiw 5 lacsliad
S b glie ) odz Sl > a8
Caa (Y A e Y AY) cwl a8 S )5 eolatwl 390
5 bilre & 5l el o5 oaomy (spSmeeal Jluo >
ol 2,8 o)l Jae opl )15 dslie B e claodls
Gl aej 53 oad plxl Clilllae ogad )3 (VF Y)
bail Sl gy 4 (VF) 5L (6538 5 LB 5l
ojg> > SB il b dlaly > o opl slacala
g Camsd 52855 0l ol MBIy gaiie GBS sl
Ol YIVY oss plosl (gylajse] Slilos (sl ) i &
Lbo pee Gloj e j0 a5 WS dusle g ABD o
4 gy caSo sta FIYYRe 3909 5l (g 0350] (slmojls
9 i) Dgde xSl SIS e e JBD
5,5, st (gdlazBl 55l aygly 4 (YY) o)
i e e » Bl A5 iy S il
b S cblis (55 gelate cpl 4 a3y 399 jc]
Job @l 03,8 dnule | gle (gy90 00 (Al g,
ol sdimy LS 5y BN iSa AFAVYA/S (o135 55, 5
2 Juy Ve AY Polee dsle (gp90 02 (2217 135)] 457 35
4 byye SB bl o)l e A5 3yl e
@ bgye b))l nseS 9 Jby kke Vo/AS (Slite 55
ol 035 JUy 3,Le VYV oS5 oS 550

)l laBl byl 4 () Ghles 5 g
Ohlz glagw j5ul ojg oad o y55 &le > (204
bopie 0500 gy 9wl 5l gl sl
ool wdle cdls o ax STob lis gt 0,8 solatwl
520l ddlllas )50 ddlaie 25 405 58,18 ool
S Ol?;@ d)i;h)f BTy 4»1.3)4 S5 d‘)?‘ b bl cul
5 0,5 dbwl el dew ddlaie ) JUy yslle YR 250
ul ame Cunj iloKimyd aile (500 bl
» bl gy Gl g 0l Culire (el Jlid]
byl a4 &S (6,500 adllas ol Sliws JB 50 ddlaie
(VF) ohen § JSekiw 3 aslyyy O plie (ool
253y O (eolasdl dwlne lgie b aimgh 4 a5 Kdg
sl @Sl gladsly 5, » e
ool )b 5l ol mlie Cu e 5 arwgs 5,40l
O Lol S oo S50 csbn gLy
Copda 36 g 038 pasuie |y (i3 2 3 O olad]
Ol &l e Spae 5 olail a3y 1) O panass
sl

Copde Silodine & piagh > (V7) ghlSen 5 &
2 odlaiBl 035b 5 ol cuas p ol sbul glp e
L byl sy, glagl bl Jloi 5> Erie asb,> oje
5 an e a4 baye slaodly g S g O L)l 5 eolazul
dwg g M (ol OVgpare Mgl Job 29w
21y olalosjl 5 jiud Jals S e Sl g ped
sboged shal 9 (LSl )5 st Clpess L dal,


http://dx.doi.org/10.52547/jwmr.11.22.132
https://dor.isc.ac/dor/20.1001.1.22516174.1399.11.22.20.6
https://jwmr.sanru.ac.ir/article-1-1016-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.22516174.1399.11.22.20.6 ]

[ DOI: 10.52547/jwmr.11.22.132 ]

WYY ol.; 9 Sk <u] C.:Lm » )..:L: ul)..n u.:l.»:] » d)b)..‘xj dLﬁo}s): dJLaJ‘ (5"”“"9]5‘

o3 Il 3,8 5 cblis b ol (65 i 5 (ol yle Kol
o YO LS VoY coluo L A2-3 0je ) 50 Cul
A3 0j5> 535 50 Cawl 00 did b S o VAA Y pox>
Ollee Sa YYV/Y dgas )i YYVYYY colus L

ool 0 12l ) Jlod 9 6580 b plys gl 5

4 Caol 0ad Lyxl oo pl )3 WAL B VYAD oo Jlo (o
SB ol glie g9y s (cbojp il (chuglio jskiie
eyl 5 (So Byo o ojg cpl Jl alaejer ) wlS
28 0ad |l (Sillegn 5 (Soiolsm (Sl (slmofyy
A2-T A3 0jo> i dw «olid 3 9 48,5 518 (qwy 350
b A7 ojenp; () JS) wus bl A2-3
Ollee HiSa YAF/VE sp S FOP/A colue

S| Z e Y _ by,
Iy ™ s, T
§ - e R0
)
i LY
i |2
A=
1 >
o
Al |3
i -
i
i Kilometers
= ’ [ v
S ! t#°0.'E ' E
1

(V) bl sl 0 25 clnl )3 o g caalllas 390 030> =) S
Figure 1. Study basin, its location in Iran, selected sub-watersheds
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Table 1. The pairwise comparison matrix of watershed projects
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Table 2. Prioritization of projects based on AHP
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Figure 2. Sensitivity Analysis of watershed prioritization results in analytical hierarchy process

Cal DJA] I 9 ¥ ¥ J9L\> P Ltbo)9>)J) LgL“g_sf)’B ))L.»

Table 3. Amount of water stored by watershed projects
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Table 4. Erosion and sedimentation of basins before and after implementation of watershed projects
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Table 5. Watershed vegetation changes before and after watershed projects
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Table 6. The amount of stored water, retained soil and vegetation generated annually from watershed projects
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Table 7. Evaluation of resources accordance with the approval of the Cabinet of Ministers
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Table 8. Financial estimates of watershed projects in three sections: water, soil, plant
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Table 9. The cost of each unit of resources (IRR) in different watershed projects
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Abstract

In natural resources, economic evaluation is poor in terms of study due to the uncertainty of
non-consuming value of resources. In the present study, the evaluation of water, soil and plant
resources in watershed management projects and expert questioning was done to enable the
projects to be evaluated and prioritized economically. Three sub-watersheds were selected from
the Parcel A watershed of Gheshlagh Dam basin in Sanandaj, that the mechanical, biological
and biomechanical operations in each of them was executed. The amount of water, soil and
plant resources of each project according to the guidelines of Forests, Rangeland and Watershed
Management Organization was estimated. The ratio of income to cost and the cost of each unit
of resources were obtained by calculating the value of each unit of resources and calculating
revenues and costs in each project. Then, water, soil and plant economics as criteria and
watershed projects as sub criteria were determined with paired comparison matrix
questionnaires. A project has priority that protects more resources at a lower cost than another.
Questionnaires were distributed among experts and data were analyzed by Analytical Hierarchy
Process. The results of the expert questionnaire and the valuation of the sources were compared.
The results showed that, the cost per cubic meter of water in the mechanical project is higher
than biological projects, although experts prioritize mechanical methods economically but
biological with an income-to-cost ratio of 2.2 is the top priority .The cost of water in the
mechanical, biological projects was respectively 1.4, 1.2 times the price per cubic meter of
water in the area. Soil and plant prices were also calculated and the biological project became
the top economic priority. Therefore, priority should be given to biological projects that have
less cost and more impact on resources, contrary to watershed experts and detailed-executive
studies. As well as the mechanical projects should be limited to areas in critical flood situations,
provided that operate biological projects in upstream.

Keywords: Analytical Hierarchy Process, Cost of Water, Expert Questionnaire, Gheshlagh
Dam Basin Of Sanandaj, Project Priority
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