Yy VFeo uL.m.o)9)uL)/\/\ o;lo.«f}/lv.e(‘ JLA u‘)J] dhz’ Lio.>/'. wufby

$) rb i g (5559UaS pole o1

Ol S ity " g A"

[ Downloaded from ifgj.sanru.ac.ir on 2025-10-21 ]

[ DOR: 20.1001.1.24237140.1400.9.18.3.9 ]

[ DOI: 10.52547/if€}.9.18.22 ]

IR G jlopgr jd Sl adgi Cwsd (galall (6,135 ;]
(MSS11s susulozon 155 90 anlllae)

£ gosne pSile o' o3 ol o WS ol LS (g o0

olnl oyl b mliso g (555l pole oSl (b @l 080l (g Al EFSS il =)

Ol el (b mlio 5 (55,0liS" pole oSl ¢ rub ailio 0aSiil ¢ g lAIKin 09,5 caliwl -Y
(hamidamirnejad @yah00.com : Jgguw odimss) 3yl ¢ gl (rabo mlio g (65y5liS pole oKl ¢ 655l slasdl 05,5 ¢yluuily —¥
Ol B S b plio g (5,0l pole oSl (g JAlKin 09,5 ¢ bsliwl -F
WANAY - 2oy oyl IYANEINA scdl s 7o)

Y U YY iasias

by 208

5 pBilops: onl g od 4y Slosd (B3] e sl 6113k 355 (ol oS ilopgr Jlg 5 o35 Jle nppte ) (S 188 g donde
Slyt 268yl Gimgl 50 88 Cul oy O A5 o jlpgr (gilopal Sloss (5051 Ll (Kol Slass ol il B eon 5
ol 035 ) ol p55le il )3 Bly MU si5uloj )3 Ol A (B jlups: cosd (b)) Sl @ 4 (it

Gl Jde opl o Mg sl o oolawl INVEST j» o 3 Sles Jio o Mo Cwdd (gilo oS gl Lidgh cpl ) :Lh‘,::,) 9 b‘,o
Jols Jie ol J 5y90 slaosls S o asetio o8 5y slie il 1y U yo Sl liee ally 5 &S A5 dsline 55351 e
3 slislasigo s 5 oiyn fojye WS ogis B T S Sar @lo Juudly 355 5 55 5 il (5o (o2 S slbadE
Gy oy g o ool (3l Al by 5l (S lepsr cuedd pl ()18 55 jekaie 4y sl 3 Sl e (SonbCuw; ol S ned
a5 4 bo e zols 098 0 Wy O CaSoyia FY-AFIOY LYo ML 55ulojen JS 55 Jhe bawgs o plol clulxe bl y (AL
Ol 3 e 9 05 Cologludl ()l & bgpye S 5 oo TYFYIVE o L lacs )l 50 Qllyy g5 (i e o8 3l (U oo i
i S Oz M 1 O g ol b cuia JiSe )3 (xS sio YOY/VA 5 ¥£VVE polio b (2L 5 (55,9lsS o2l)] (68
S i) Sl & Ao S0 55 i VPN 5 YUY ol b ity o ie JSin 5 o indnst S22 (slacs S & gy ol
i 3l adllles 350 dilato 5l CUlg) a5 EalS 5 ST 50 Ol b (Il ege ST gl S g (SigSe 5 Mix (53 Sy g o
YAFY aisio U b,y gaabee V= YA aneS 5 Glibs ol canl 48,8 )8 (55)) 51 @oglize il ¥ 53 O iy 5 5lopgr ceoss (oolasdl j35,) 50
S)b @oles Sy 40 JUy eslee

50l oYL Sl S o oslitul e LB g oS s Sl 1 o8] 55 b INVEST Juo a8 sy o)lis img o) golis 36 8 o
Jse lppl 5l Juols (oS 2ol 5l ool b cpiomen 58 odlaul ()] 51 5 yde Slosenadyd 93,8 (gloaiis |y 5 lopg losd olgs oo )] alwgay
Sl 4y dags oS by L Liso ol @l &S A5 pald Sldllas ejpw aw 3 SBlepy cesd 55 @je S Ll oKl ANVEST
N6 o g s (55)) i » e BB o & S8 Sluogad 10 i | Gl pho o O A5 Cois (3501 s 3 S
RPVINTYJES

b Gy s Jte (sl oS 3l dia hgy ool M (Sl (6135 35, 1 g IS Sojlg

olsy > & sl (ped O g Lol (silupnlyd
&8 oidohie I (S &l Bp Mg g elie b
SV e ((S5p9liS S Cumex a8 Sl

o3l Gl 1) plaa pulys 53 O golie Sl bjio (5l e e
ele obeS Ll g adje p LI 85 d cge
Koo sloais] o Wadsie Sy &S gyobdy ol odd Ll
9 ke b poye 4 (2gi BB jsba u'-P Cuyze old)
Cudly bl (St (drejp; g (e ol @l Ik

Aodlo
oy Oloss g Y asie 5 We Liie bnSjlopg
e rolie 1 (So g 039 1> bl ) Sl elg (6l
S (8) d95000 slodas (i 9 @Bl ol (el sl
Ssliie gl gy (EGS) o5 lupsr wloss 5 Y oyl
Shy o Sl Kand g oolaBl (KPSt oyl
e Ao (S95UsS s S b oS dag] aen S e
I xS s nS a9 0D (o g 2l Sl
5 b RS (S S b (SB Gl
55 5 2 b yols opd 5 Spar slacwlix Sbxl
oloss it bl (K (00) cwlag] pSede

1- Ecosystem Goods and Services


http://dx.doi.org/10.52547/ifej.9.18.22
https://dor.isc.ac/dor/20.1001.1.24237140.1400.9.18.3.9
https://ifej.sanru.ac.ir/article-1-331-fa.html

[ Downloaded from ifgj.sanru.ac.ir on 2025-10-21 ]

[ DOR: 20.1001.1.24237140.1400.9.18.3.9 ]

[ DOI: 10.52547/if€}.9.18.22 ]

Yy

e pSiles g 015 el los M8 il ST (g ym o0

Cusl 'INVEST @loss leo (i on 5 o5 jlopg ot
Bl drwgd VooF o 0 b alojw 055y lawg o
lizme ol Jio 5l sladesomme Jold Jdo (pl (VA) Cunl
uu.wy |) uls)Lufny Slods )l L5|°>)~*5 uub &S ol
SleMbl b g ool biwd slaJso 1 oaliul b a5 B3 o
o slope Gloss (oilwaids b ilaio )3 39390 oS Lo
5 (V) sy o W)l 1y wloss Sl aje5 51 (S5 (065!
Siery ot e o S ] 2y5las i
2 olSles Jro ((Kiglgytn sladre plo b dumlio
whad oo 5 4350 mley g (o )b padds lyl> INVEST
(YY) wib 0 ArcGIS 38ls 3 cou

2 el )3 GlodpinS jobay joyel b Il )
FUCEPLSS >m L ape dlﬁ@b}e 9 “&ma}i
ujoh») e dy)l.mv\c).ub cov Ol b by closs
29555 (S5 9 igdS (S ol bl (S
Mo g ol d\:.?haj’dal.ob b Gl uls o Wby o
ol SB g Ol cbls Supse so)lw 93 o 40 O
Gopde oyl Bl cls pl a5 Sy b e
S o Iy RIS (5359LS" 5 oS

5 sl 4 (V1) ohan 5 00y Ko S0 sl
S ooolatul byeleST G psulislaejes > O
Sllgy Bes liwe 3 i @l &8 adlyy, INVEST
WA B y9e¥T 0o 3 Jlo > jio e Yo8 5l oxaw
laojox g Cusl yiie Lgalj oje> 53 Jlo p3 yra e
258 |y o a5 olisn e (5o 3 ool ool
9 )y:\fl) Llosds 65‘5 oy 5 WogS o &5 olaoje
orizee bl ol W ol 25eS b (Rl
Slotd (giloadds 5 silueS sly (W) ohlSen 5 Jolo
oslizal l3lp5 ol 31,31 355 55 b by SS3hopsy
sulojen 3 Ol wlgi lise a8 oy oyl o] guls s
Cuol pusie JuSlo )0 o dho VWEF U 0F 5l aslllas )00
el jloj 3l oS G5 5 o g 25 bl (3l
dercpl bl 0l g8 BB Hlade 4 allle Ol Wgs
hpnd Copde g (gwyiwd pie W 4 0j> u—“ 2 Py
Sldslge Ol 508" L

por loss Sbjyl (gl INVEST 5l 51 55 olpl 5o
R A 019‘“&_5‘“ PIPEN "j 5las onds edlawl Olf)'hu
E55 SilesS 5 Gilwadds ly (V0) hlSer 5 l);
2,5 oLl cusnppley g Y g (JKis ddlaio ) S
byl ) ot CunS (6 Sle a5 3l s byl s
Canl 035 ygly IYEYADY o5 Uy wlde p (gyl>
w9 9 P lelil ) ol j cutS 42> (YL oS
Oud &S Wb e cddd aley g SV gy (JKis ddlaie
e (1ol 5t Cdlus 36 Cos Sl

Sibedse & (V) ghlSen 5 (lawl o> adllae

3955,5 s5ulojen ;0 INVEST Jj8le 5 b S cublinss
SIS Sl cuilgSS gaemme ol lis guls a8 sl

Voo Glines g b A oyled /ots Jlo olpl sla SR wlidpg

Y0 b o e o lofle IS e ol
able pySis jl aloyls adlaie 5 Luwl oan] Jlo
PUPVAALY OL)L» b 2gg Qg'l [PV .wz»b& Cowo ylea
ale Jl (dhtop 5 49y Jlasinl pl (oo LY
pie g JLSuis obdy o (rejnj ol ohga
Pl @be jl @lbpope p» cbls Jool _C'%L‘)
9 shad (oyme )3 (oo g odd 29 558 o plie
NENCNE

Lgbzo)p u“ )I &)/Uol ‘u‘ d)..a,o d)‘.wd.u.e(» dl)’
_ o oMo sl d)ﬁ.fo)l.\;‘ (b 5l il o (590 )ﬁzfl
wipp g pScdy bl b 3 Sl glaalols )
ohg il slaojon STl oS ) el JSidie (39,
SolSius] 386 (el o g SliwdsS 55l slaojes
Siydaly a5 ,a & dwd SIS ol 4 (o505l
Slp A8 o drlae cunss > bg bame L) Supie
asye iz sla ol lawsie (Judre cpl b ablio
sonsy (luJie &8 cuwl pl oy onde LWlodged
aly e Jooly Wlgie sulsleeje> > Sidsrne
(v8) il gyl
OBSlepy Clads (&S g (oS g oS ilopy: o )55
b S 2y e B g ] 13, 5 e &
& b)l.) >9>9 u-’l ); L;lo))wf ‘_3519; wL» .ml9>
Sly b gy pae dlawly 4 (o0 Hlade o ol 2 oA
s 25 1) ol il s WY
g9 pis d.]a.wbdg culf)lwf}g Sless oS .)9»:@ Ls"’)"""
(¥+) o ] e 3L

Sl ) 538> odisl oty 53 sloJl b
WBilops sbaSles (oolatdl ()35 55 4 bgiye
(V) 280 mizar IS5 025 PoSe 3 (oo
Coodd (gl odd dusle (o3, &S Cawl Lo py yol oyl
OBilops: IS5l 2Nk Cogon (Bilupy 3 ol
5 03 Qi gl BLI bl slaiss 4 asly 0345
b o> i JBjlepg 3 (851 Wy el (e
py Clodd (gilwadds 5 (il oS };;.ul) oo (YY)
(e sl o)l pdiged 5l eolaiwl b ol wde wisle 55l
5 Sl clrodls D 3390 aasls g aJae w4l
Sy 3l 0y90 (oS slmodly (3,8 wlyd dlawlgdy (sladlaio
Wl coge (Bilwpy clud oolaidl (o)l8 )
Do o youiS amw j lae dlaidl Glllls CuaS

dibate (K381 slacdlin byl oz plxl
ol bl Al Cep 4y olels LL adlee 35
5 Oweipe Sl JWlede 208 e b badd
(VF) 295 00 i B 5lepe lois 5 YK Sy
Coles gly Olf)’lwpy Glodd gilwadds gyl 51 S
4>)L.§J L;OLJ))I J.\.o ) ) Ja.».’?bo dl.bd).‘sw )‘

1- Integrated Valuation of Ecosystem Services and Tradeoffs


http://dx.doi.org/10.52547/ifej.9.18.22
https://dor.isc.ac/dor/20.1001.1.24237140.1400.9.18.3.9
https://ifej.sanru.ac.ir/article-1-331-fa.html

[ Downloaded from ifgj.sanru.ac.ir on 2025-10-21 ]

[ DOR: 20.1001.1.24237140.1400.9.18.3.9 ]

[ DOI: 10.52547/if€}.9.18.22 ]

vy

‘5.\424):;:1{9 9 3‘;5):A|J:A> ‘c)@ )i.ol sl:f Sy oy

Sy 35351 b))l ol oS sloosls  oslizal (¥
s &) g 5 Ol g Cwss o3laidl ()35 5j))
ool b T W 55 e auis & eliwd gy

bl SleMb| piuw

g g dlge
axdlze 390 adlio
»gly ML ssulejes adlas 3j90  ashaie
JORER I OI).\J)‘lo Ot’.wl P Gl 5 K slolin g
Slows YA (95 5 ddlaio (pl UTM Olasizes g glae
B OY WY A" Slake 3 oldlus bld 5l g o) 13
VXA B YEIYAYY g s Jgb oYY YY)
9 S )3 0jo> cul ((IF) Canl 0ad @Bly (Jlod oy
ol l) 29,0005 joulejer g 5l mogSans; &
slojes 4 3yd S gulojee 4 o)l os
Cow 4 (295 sl Jlad o jl 9 00 gt 39,55
(VF) 2l s by

W)l dieS LS VWYEF/AY ML)y 55ulejes Cang
&S Ll oo yio AOAAD ()] a5 iy g yio YAIYS 04>
5 opsl K> bl (Bl St ojer (agr Cwd
M USin 93 5 K oy Jold &S o3y ogildag
Wdlbige b sy ) Sllad g ogSaln gy sl S
w3 e ADMNAD B Y0 o lelas)l o o] 5k oS
a0 WIE oo allle slod ke .Cuwl oads @bl Ly
5 Sl d YYIF o iy e oS sl
il SIS Sl ampd WA ] 4SSk
il siaks VWolA Laugie jsbay alile Si)l
5 Oh¥ile gl )3 1) MG julejes cumdee V S5
R UL....» O‘)il

G Bileps 0 Ol g cass oolal )8 35

25 5 Sl e ojgmpj 2 )3 jlSe > o YOV L +/0
CllSS Glie ppoie S L g b baojes
5 i pinen WLldh olas! b 4 |, S
» ol Mg e Gileadi g upp 4 (A) ohiSes
3l edlatnl b (slouds ).ou]a)? 2 ooy alisre gla g )8
sy 25 e @l 3 o 23y gy ol
cSopie (g ¥V 290 wlllo jgba jsoloje S
Sl » Sl Wy e rivie Ml
blyy Mg e 0505 9 (G 9 pb lacwe;
L 0dg u*’)‘ oo udd & bgsye

Py Glodd | mwg cads a5 Mo L Slllas 00
Sty 3 oslizel b & Wl I, bl ol oSl
o Il sla Jae 9 5,8 )])§ &jlwdsss 90 InNVEST
Fom & dis by <ol ol I l8les ol
551y ool 6,38 i) IS wolats oxtmiaaS Al
5 835 51 T g 55589 ol S kel g
Bl sl Sl 1 a8 ool slaslid g el
o oo s Ol mlio by Glaseual § Cumos M,y
Coonl I (Bl Cesd pl ()l padd g sl
sl g3y o e Copie g iyt sl 2L
Sl o INVEST o Ol 5Slee Jao oSl & 4 b
S9ln slsbejs s 9 059 g 3 1) Gl g e
P o iz lag s st oLl lp g wles
DS S oolawl dy50 jsulejes 0 Ol Mg il
ey INVEST 5 5 Shas Jo j1 3aio ol 5 ol
ciliste (sloyylS L MG jsulojee jo ol wdgi 3,91
sylse Jolis pls 3aios 55 Lol Cilial i eolitsl (yee;
oS Gan b INVEST 5 U 5,8kee Jio 6,655 (0
5 ol sojpe s » ol Wy coss giluats o gl
My julojon 53 (e ilisee (slacs )8

| ¢ Ped Wy
| = ABAADY ¢ e
(< TN 5

S vy s

L LU L JOTe. v Wik

« Kilometers

Poghens

adll 390 s Gl Crbn =) JS
Figure 1. The Location of study area
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Extended Abstract

Introduction and Objective: One of the most important causes of the destruction and decline
of natural ecosystems is the lack of a market to determine the value of services produced by
these ecosystems, and as a result, consider these services free. One of the most valuable services
provided by ecosystems is the production of fresh water which in the present study, a model has
been presented for achieving the spatial distribution of service value of water production
ecosystem in Darabkola watershed that is located in Mazandaran Province.

Materials and Methods: In this study, was used the water yield model in INVEST to quantify
the water production service. In the model, the water production was calculated the based on the
Budyko curve, which in fact determines the amount of water running off each pixel of land as
the total precipitation minus evapotranspiration. The required data include maps of land use and
land cover, average annual precipitation and potential evapotranspiration, soil depth, plant
available water content, boundary of watersheds and sub-watersheds as well as a biophysical
table. In order to evaluate this ecosystem service has been valued with the replacement cost and
thus it has been possible to obtain a spatial distribution map of the value of water production
ecosystem service in the study area.

Results: According to the calculations done by the model in whole Darabkola watershed,
annually 43094152 m3 of water is produced. The results of different land uses indicated that the
highest amount of runoff in land uses is in man-made land use equal to 3743.76 m3/ha and
followed by agriculture and garden land uses with values of 3601.34 m3/ha and 3592.18
m3 /ha had the highest water production, respectively. Also, the lowest runoff was related to the
uses of semi-dense forest and dense forest with values of 2960.82 m3/ha and 2602.19m3 /ha,
which indicates that the presence of the canopy of forest trees and their spatial distribution has
an important effect on increasing water penetration in the soil and reducing runoff production.
The study area is classified into four different classes of value in terms of economic value of
water ecosystem services. These classes differ from a minimum of 24 - 29 million Rials to a
maximum of 39 - 43 million Rials per hectare.

Conclusion: The results of this study showed that Although INVEST model needs available and
relatively simple data but it has high efficiency and we can use it for mapping ecosystem
services and decision making. Also, using the quantitative results obtained from the
implementation of the INVEST maodel, it was possible to show the spatial distribution of the
value of ecosystem services in the study area. The results of this section showed that attention to
the spatial dimensions is very important in determining the value of water production service,
because the change in spatial characteristics will greatly affect the value of water production
service.

Keywords: Biophysical models, Quantifying, Replacement cost approach, Spatial valuation,
Water balance
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