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Figure (1) Values in a forest ecosystem in the framework of total economic
value
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Figure (2)Damage caused by the destruction of forests in Iran in terms of dollars
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Figure (4)Forest areas along the Harirroud river in Iran in 2002 (research
results)
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Figure (5) The forest areas along the Harirroud River in Iran in 2023 Landsat
8 (research results)
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Table (1) Direct consumptive services of the forest ecosystem

35,5 ey oolisiwls yg0 G $ e o 5,0 $ o 39,4 b3, $ o o335 )
Function type used study Value per hectare $  Updated value $  discounted value $
13 oy (De Groot et al., 2012) 52 69/44 15/28 167
Food production ~ (Costanza et al., 1997) 43 82/44 18/14
RESN (Costanza et al., 1997) 138 264/58 58/21 541
Raw materials (De Groot et al., 2012) 170 227/03 49/94
@35 Lyl IS _ - - - 70/8
Total value

Source: Research findings BBz slo adly ;i
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s SIS S 51 CAYE) VO VEIY L ol 00 ol (sl sy o o Cg ol adgle als ¢ gl
pl> olge ol painss (B a0 0,515 0gd (pizmen (Cuwl ools plaiSl o> 4 1) 3 ras
) e s, 515 55,1 S 51 CVF) Mo DFN Ll il j5bty (g oo )
VoAb plyp Ko LSe 0 Srae gla 05)] ggeme b (pl sl ools olaizsl sgs o
] ol awody Yo

5 pelinn il (Srae oS, She )l 4 bgpe @l 5 ¥ JIY Glagux o
ol 00l 5158 b K 5l LS bles

9 05F eyl dgg ol malild) JKiz padianoli o8 yuan 580,55 55,1 (V) Jouz

Table (2)Value of Indirect consumptive function of forests
(weather regulation, carbon sequestration and oxygen production)
$ e o ujyl 8 eud 5954 b3

ooliiwlo g0 (Gudixd o foeen ne
S Value per Updated value $ $ ous o35 o
used study
hectare $
(Costanza et al., 1997) 141 270/33 59/47
Karimzadegan et al., ) 112 168/73 37/12 48/3
(2007
55 e . . : 4813
Total value
Source: Research findings b gla Al : e

Sz [ESe 5o parlat loo S ool 55 (b))l 0SSl YL Jgoz glo e Lue 5
FAN Lyl JSiz S o0 50 (5eaST adsi g () oo dapgol melits Sloas Lol
h S LS o sllaipg slagby)l J5 51 117 sgu o) cnl a5 alloo Lo jo Yo
aw ¥ Jgaz 5o SI sl cblas gl b IS eiinsl (Bras slas S (05 (e Sile

ol 00 555 S LS5 s S ialod 5l S sle e T slge 0,053 9,515 s
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Table (3) Indirect consumption function of soil protection and
erosion prevention

§ o b 55 3954 b)) Jo 0!
35,05 ey 0oLl yg0 Gaiodd IR B o) $ ouds $ ouis
Functi Value per hectare
unction type used study $ Updated Updated
value $ value $
S I slge 0,53
Storage of soil organic ~ (Costanzaetal,, 1997) 361 692/13 152/3
matter au/s
S T alge 055 Karimzadegan et al., )
Storage of soil organic 50.4 75/93 16/7
(2007
matter
‘;““.L”’é e (Costanza etal., 1997) 96 184/06 40/5 40/5
Erosion prevention
JTolge 5 S LS
Formation of soil and (De Grootetal., 2012) 10 19/17 4/2 412
organic matter
S G : - 12972

Total Function

Source: Research findings
(I ol 0pd Jols S cblis Sleas (i3] uSilo wad oo ala>de a5 eboylen
3 NS EIY G ¥/ AT Ll s 4 Jle dlge g SI LS5 5 Linled 5l 6 5ol
plyp ey a4 SB cbli> o 55 S 5l Sleas ol 5l SO mpe Sl sudidwle Jlo
il IS STAEYE sga S cbla> oo ,S )5 ggemme ail oo 1Y o LYY PO L col
A oo S |y Ko LS jo  elhaipg Dleas

ol cblas puddumoli 8 uan 0,5, (F) Jous
Table (4) Indirect consumption function of water conservation

&E;udbwbb.m

555 g5 ooliculs yg0 (uicns $ e ,m 5yl $oad saya ghyyl e o3 o)
- Value per hectare ~ Updated value $
Function type used study $
2lorss (Costanza et al., 1997) 3 5/75 1/26
water storage
T . 4/9
Slopsd Karimzadegan et al., ) 2517 172 5
water storage 2007 5 38 85
Gl ol ki
Regulate running (Costanza et al., 1997) 2 3/83 0/84
Wat'er 3 /5
Sy ol el Karimzadegan et al., )
Regulate running 2007 0/25 0/38 0/1
water
Coome - - - - 5/4
total

Source: Research findings
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Table (5) Habitat indirect consumption functions

FLIT33) 3904 o))
S OLET oolisuld y90 Godxd $ ,Lsn $ oo F )
Function type used study Value per Updated $ o
hectare $ value $
Lidlos & Karimzadegan et )
hasled,? g 15/5 23/35 5114 5/14
Pollination @l., 2007
N €5 0 Karimzadegan et )
Conservation of 36/4 54/84 12/1
D . @l., 2007
genetic diversity 9/
K5 g 050D Costanza et al., )
Conservation of 16 30/68 6/75
C . 1997
genetic diversity
Costanzaetal., )
(e IS 2 3/83 0/84 0/84
Biological control 1997
Eoome - - - - 15/
total

Source: Research findings Gz glo adly : e

oadaiSlsy Mz plliips (2l peiinsl (Frae G SIS cw)p 4 O Jouxr o
Bl sy e 9 (ST 95 0,33« Slidlos )T atws aw jo Dleas 1oy, S ol o]
bl e bl 51 5o 00l b5 (35, (elee a5 a5 Sl 428 518 az g5 g0
BSR4 SPA < VA 1 gl VRSV [URUW S S VIR WV SRR NSRS/ N VA g TAR
IS VTONA sga yo ( pins; oo SIS o5l gaemme all oo 2K 0,515 ool

Do e JSiS ) s iSe e 35



PEFIY 0 lad/ 14 W/ (559l SLadl 1A

Table (6) Non-consumptive functions
$ouse o gyl Soewdsem iyl g s,

3,S,5 g4 oolaiwly Gudixs
;f o oS Value per hectare  Updated value .
Function type used study $ $ ol
A )] Costanza et al., )
entertainment 66 126/54 27/84
1997
value
N Costanzaetal., )
2 2/83 0.62
intrinsic value 1997
Source: Research findings iz gla Al : e

S 99 (omyy (! 5o el aliaiBly py iz (Span it G005 ) P Jgaz 5o
oolatwls y50 1AV Jls jo o)) Sa ¢ I5ksls lidss 5l s S18 (o5l 9 o285 o))
e 9 YO /EY g YVIAY L plpy cud i 4 o 5,15 ol ool jg,a0 (05,1 a5 el ai3 )51 8

oo Sz B8 o (051 SV g TANE L plp ool 5 e Lo
o g JRaz 41 00b0,lg oGl g w551 (V) Jgua
Table (7) The value of damages caused to the fern forest
So= Jb, ) (0,515 s

&Y Gl
225558 halyr/$ ouy S (JL;]) “""T"’) :‘ )
Functions The value of 1; dz :‘/grleJ:toM share of
pade forest $ P Rial functions%
e (B e 138 5 pl> slge 0o
direct Production of raw 70/8 4469/6 2,279/5 23/8
consumption materials and food
5 st 48123 3044/8 1,555/08 16/21
- Gas regulation
8 S cblas
i s . =k . 129/2 8156/4 4,159/76 43/43
S soil protection
Y3 o e bl
%5 ‘ ) 5/4 340/9 173/86 1/82
= Water conservation
= ] 15/4 972/2 495/82 5/18
g habitat
s 27/84 17575 896/34 9136
recreational
SEras pt "
non- < 0/62 39/1 19/96 0/2
inherent
consumable
e I
o3 &2 297/75 187,806/5 9,580/33 100
Total value

Source: Research findings b gla adl 1 e
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3,58 oy FY (S ol olge Laas ¢ yiole 8 5l (6,.54>) S cbls> o518
S5 5 (5 e ) 98 o 0,55 5 we s VYA (138 0y 5 pl 0lse) iz sy
HESe yo 6l YUy oud dcwlxe la 5,1 aSul 4y a3 b .l 000 o ;0 VEIT Y ((y50nS]
5 dnle gl canl oY canl K> a8 sl Sloas a¥le 35, Sls s Ko
33 Egoe (S o il as sl i)l JS) b K o8, caws 5l 310 004l5 &yl
55 5 055 dalonn o 0 o 0,99 Sy 4 Uiz slliipgy cdlio 4l ol 2 o35
Coadl ¢ g jlaies (soogg  ,o raiy ;o g adlie drwls G0l o paic 51 S lgicay
ol pol> loy b aglie j0 can] sldas ;o b sgw 4 23l ke asT > el YL
ol 5l cble> ol Lol Gas 1y el il bejs (ol slp calio o555 & 5 ol
Shirdel, ) 5 .(Abdoli & Heydari, 2009) ! axel> (sl Sowaily gilo pol § (b
w‘ W) é)jiﬁ /\Y,(b 9 /V,Y w).: a U‘)"‘ )é ‘scLod:-‘ J“)“" C)J as Méso uLA.A.AJ(ZOl?
A0 4 Cadle Judog jo colaiul gly az0gi9asl 5 lojle Lawgs a5 L3S #5 pioren
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Ll s @ bl rates Sowslio ik slag 5 51 Soml by gl deoson cnl Jloss
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Sl 0l 5,158

JKiz as onds 0,lg slaylis g o | Capmlws Judzi (A) Jgas
Table (8)Sensitivity analysis of forest damage

(ONSE S (b Ogeee) &)l Jl 35,1 S (Jby Oaedee) ail o &l
Discount rate(%) Present Value (MRI) Damage per capita(MRI)
7 141,796/05 1/45
8 126,781/16 1/30
9 114,596/88 1/17

Source: Research findings Bei slo bl ;e
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Extended Abstract

Introduction:

The environment encompasses a complex set of natural and human factors
that together form the habitat for all living organisms. Among its components,
forest ecosystems play an irreplaceable role in sustaining human life and other
species by providing diverse environmental services. However, the
destruction of forests, driven by the lack of formal markets for ecosystem
services and unsustainable exploitation, poses significant challenges to
achieving sustainable development. The Populus euphratica forests along the
Tajen River are a prime example of forests with substantial economic and
ecological importance. These forests play a critical role in regulating water
cycles, preventing soil erosion, and preserving habitats for native and
migratory species. Nevertheless, factors such as the reduced flow of the
Harirud River, excessive groundwater extraction, and climate change have
placed these forests under serious threat. Given the importance of the Populus
euphratica forests and the lack of comprehensive economic valuation studies
in this area, this research aims to provide a quantitative assessment of the
economic values of this ecosystem. The findings of this study can assist
policymakers and managers in making more informed decisions to protect
and restore these forests, while also laying the groundwork for sustainable
natural resource management programs. The Sarakhs plain, located in
Khorasan Razavi province, is a vital region due to its unique geographical and
climatic conditions. These forests have evolved over millennia alongside the
Tajen River, yet significant portions have been degraded due to both human
and natural factors. A key driver of this degradation is the diminished flow of
the Harirud River, primarily caused by the construction of water
infrastructure in Afghanistan. This paper employs economic valuation
methods, such as benefit transfer, to generate more precise data on the
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economic value of the ecosystem services provided by the Populus euphratica
forests. These insights can serve as a practical guide for optimizing resource
management, shaping environmental policies, and preserving these critical
ecosystems in the face of mounting threats.

Materials and Methods

To estimate the damage value to the Populus euphratica forests along the
Harir Rud River in the Sarakhs plain, this study has employed the benefit
transfer method. The benefit transfer method uses economic data gathered
from a particular location and time to draw conclusions about the value of
environmental goods and services in a different location. In many practical
applications for evaluating environmental policies or investments, similar to
academic studies, the resources required to conduct an independent study to
determine economic benefits are not available. Therefore, the benefit transfer
method provides a more useful and economical approach in such cases. For
the necessary estimations, the required data were collected using remote
sensing methods, specifically employing images from the Landsat 8 and
Landsat 7 sensors over the years 2002 to 2023.

Results and Discussion

According to the valuation of forest functions, the damage to 63/13 hectares
of Populus euphratica forests in the Sarakhs plain is estimated at $187,806/5
The greatest values are assigned to these functions: soil protection (43%),
which includes preventing erosion and preserving soil nutrients; Gas
regulation (16%), encompassing carbon sequestration and oxygen
production; and forest production (24%), involving raw materials and food
production. According to the assessment, the present value of damage from
forest degradation in the Sarakhs plain over the next 50 years, based on these
functions, is estimated at 126,781 Milion Rial. Additionally, the per capita
damage resulting from this forest degradation is 1/3 Milion Rials, which is
equivalent to 0.8% of the per capita income in the agriculture and natural
resources sector of Khorasan Razavi Province.

Conclusion and Recommendations:

This study highlights the ecological significance and high economic value of
the Populus euphratica forests in the Sarakhs plain. Halting environmental
degradation and implementing forest restoration programs in this region are
essential. Given the impact of dam construction in Afghanistan on the reduced
flow of the Harirod River and subsequent forest degradation, the findings of



this study can serve as evidence to advocate for Iran’s water rights and to
claim compensation for environmental damages in international forums.
Moreover, due to the Sarakhs plain's location in a semi-arid and arid climate
near Mashhad, addressing environmental issues such as dust storms is critical.
Research indicates that five major dust storm sources in Khorasan are located
in this plain, necessitating a comprehensive assessment of their associated
damages. Incorporating green GDP analysis and environmental damage
assessments in policy-making processes is recommended to achieve
sustainable development in the province.
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