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1- Soil and Water Assessment Tool 2- Artificial Intelligence for Ecosystem Services 3- Social Value for Ecosystem Services
4- Natural Capital Project 5- Integrated Tool to Value Ecosystem Services and their Trade-offs 6- World Wide
Fund for Nature 7- The Nature Conservancy


https://dor.isc.ac/dor/20.1001.1.27174425.1399.1.1.5.4
http://drnl.sanru.ac.ir/article-1-155-en.html

[ Downloaded from drnl.sanru.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.27174425.1399.1.1.5.4 ]

WY OladS liwl 13 Gl s 0j9> 0l j CutsS o (w8l 63yl s Sl o i

W eg) 9 3190
axllbs 3 90 adlain B yro

Gloy dw 0je> pols imeh ) adllas 5y9e o3guzne
b aadd YO 9 a0 Y8 o oldlus oy 0 &8 Wil o
i WA 5 &l slae b aads FY 5 add> 00 b ddd>
Cloy dw 0j> Cuwl dd)S 13 ludS kil (o S
G 5 VYA Colus 4 wloy pul o) s Jols
055> 5 S i YV/A colue 4 sl Jox juol oj9>—
il e S i AD/A Colus 4 (gllo)3) dg)lo 3 3l
P ooby b adlas 350 dilaie S oy dled 5
@ B ceSopie (osle WO (Sie g g yie AV gl
S M 0y g Mlioe e e Ggrkes WA oo
)oul 0j9> 3 duw u" YY) 245 o gmire bS]
sl oje> f.SL‘M.J‘ ujl)?“’l“\” Gub g aush 3 ol
Py jul ojex (ol (Aol sw 35k 1y b ee
bl Sl gl gl cawnl HIE 5 bl osleer )
255 )8 oolitwl 3yge ddlaio b Ol g Cawd ol (WS
cbles ddlio ddlllas 39 ddlaio  ogin Cromd )D (prisron
solBaly g olpl Cawjlaze ljle )b I A
GV oo Cloy duw 0e ol o glwlids Lo gl
ol (38 5 sl ous &Blg b ys pdaws 51 5YL o YAV
«$59kiS il el ye g SRz adlllas 390 adlaie )
agy pAS dgu oo CudS ddbaie (pl A SYaae sdes
3,5 b a3 )3 WY GVl (clod bawgio g yio Juo 0O )]
W o i 1y addllas 550 dilaio Cuxbge ) JSUS Cuwl

saiedy (1) ohlSen o Sl 5 lnl claple
Omipe Sloww SR8 g by Sy SIS il e
dibaio )3 (p)S cawy b by etumwsS] Clas
SHlley wuw I Gls il Wigks sascbles
335 olizl INVEST

dcgorme &5 Cul Cually opl SOl gl ()
sy > ol G938l59) JUB! weyde INVEST (gl380p 5
2 opl el @8)F 15 ealatwl dy5e et olpl p3 oo
Sl 59y p bl Gl e WU &l b
& Ccwl 3l Gl diie S liored s
S5 Glasplil dngs ply ) whe 4o So Olgica
ol o b aclia > Ll 3550 43,5 55 > (5l |
oot 2l )l Sl 8 b)) GlRl 2 e
N g 290 oS (eS| Closs ol S
Oyl o i (oiuawsS] Slodd o) Il aid S
Cov b oo ) Sl ol S5, ogdly
2 lite gy S plgisd Slgioe bl ol iy e
Ly ol Gl il U qemead 13 6,5k 9 bl BT b))
Slodty (Glods iz W Jlaiol gladaly 4 S g
Mo g 9y (2bj)l ped U Casl oY cplpliy 2295 03
ol 86 b K ohgd (b srasoye )8 Oy
Lol CutS Jio otummossS wlas 5 Gl
sl @8 ol Sle i Bk el 5125 Lj)l
pold nad)l b opl (claalaiold g (ladlaie cy oo
oo B cwl dasyy ol (380 ogkaiecpl (lp )8
oS Slodd (LSl 6 )8 s Sl il
(olalS il Cloy s 059 » oKt cuaS b b ye
LS St s ods] sl 1y Ol cpl ol 3l

Sloyi duw 05> oLl i Cunbge - IS
Figure 1. Location of the Narmab Dam Watershed

1- Enhanced Thematic Mapper Plus

2- Operational Land Imager
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1- Maximum Likelihood 2- Global Position System
5- Land suitability 6- Multi-Criteria Analysis

3- Kappa Coefficient 4- Overall Accuracy
7- Analytical Hierarchy Process
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Table 1. Estimated areas and percentage changes of main land use types over time
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Figure 3. Habitat quality map and its changes over time
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Figure 4. Land degradation map and its changes over time

S e a1

S oM iy do)d g Colwe Jopd ¥ Jgdo (puizmen
o) oll e e i loj Jab 50 1y o CoaS
ARArd ‘3 YA 9 YA b Yooo 0)9.5 9.) ).h ).) (JBJ.?
bj s S W 4 bagye Sl Ao il
FSAAL Veor bl dol 0 a5 (gyebdy sl oo
4 g0, Iy als oM oyl colue I Loy VF/Y-
0y Cuwd JI 1) 08 ol 3l aoyd VAN 5 038 g
@S e S sl S ded &Sl Jls o ol !
GRIBL oy D9e 0)9> 3 SLjdS 5 dbj S
Slasls

Y

02000 B2018 @2036

[ o e
Value
High : 0.143724

= Low:o0

V5 o oil soles Jsb 55 s o8 (i) poiio
A LD el (gl dlib gy 4 ol CuiS 4 by ye
Y ol Gl S s IV b o ofl IS
JANG fF dawgie cunS /F L I ol cunS /P L
A o s (LS SV B A g o i
e lyuss w@bgyye slacelus gl sl b .o ab 5
Y S 88 B il 3y9e o3l b sl ol oo 2
Sl ly oKy cons laojl cnlue @lyuss Hlogel
Y Jguf; oS 4J9§.>Lo.lb A e ULMJ oL owyp dLZbJL»
ol G i 5 w5 de2g b and e (LS
Vb (b i oM (ayp 3390 Jlo a2 )3 anbs
P G bl bl o colue pyeS b oS cuas
& Sy wib o b WS pl Gl Ly Cuodl
9 bl g9y ghb oy s a8 oS colus
aoldl b gycpl 5l it i3l gdigy sl b WIS 4

A
e 3
2
o Y
3
3
\ K

Oboj Jobo 53 olSiuj cutsS sl WS inlune il s —0 IS0
Figure 5. Area changes in habitat quality classes over time
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Abstract

Extensive changes in land use over the past few decades have posed a major challenge to the
ability of ecosystems to provide services. Therefore, a better understanding of the impact of
these changes on the ecosystem services is essential. For this purpose, in the present study,
while extracting the land use map for the past and present, the land use map for the future was
predicted and extracted using the Scenario Generator tool of INVEST software. Then, the effects
of land use change on ecosystem services related to habitat quality in Normab Dam Basin of
Golestan province were evaluated using the Habitat Quality tool of InVEST software. The
results showed that due to severe changes in land use and conversion of natural lands, especially
forest lands into agricultural and residential lands, the quality of habitats has decreased from
2000 to 2018 and land degradation has increased by the same amount. The forecast for 2036
also confirmed that if the current trend continues, the decline in habitat quality will be more
severe and land degradation will increase. Based on the results, the average habitat quality for
the years 2000, 2018, and 2036 is 0.8, 0.71, and 0.59, respectively, which indicates a sharp
decline in habitat quality. Also, the average land degradation for the years 2000, 2018, and 2036
is 0.016, 0.020, and 0.025, respectively, which indicates an increase in degradation over time.
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