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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
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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 5. Area changes in habitat quality classes over time
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Table 2. Percentage of area and percentage changes of habitat quality classes over time

03950 JS' 53 Cnlue yusd Ao yd (Ao ) colue

Yo¥S—Y\A Yo VA-Y+oe y.vs Y A Yeoo S oS
Iy - O/OA Yoly- VAN \Y/oY nS b
- Iv¥ YIAY \7AYZ YIAY [N oS
AN VIV ARVANY O/AY ¥/eA lawgio
NARE Y/ev V210 ARVAR! N-¥ b

AN BAMAE Y.y FAIAN Yo/xn oL s
_ _ Voo Voo Yoo

lpe b L) glo 5 43liS Jl Jao lazgs
(V) Ol 5 (ool U gl b gy ol gl 25l
Omo-Gibe vl 0je 3 olKiu j cuaS woly o\l o
K )l s b 8l Jlo ¥ (b g
Gl 0wl adl el cada gjlis Lol a
9 0kl @l b 3 ol @l owimes a8
slpl ges & (W) ghlSen 5 (aly 5 (V) oL
S S5 53,8 imisie ANVEST jlugy oo o
CatS Wb LialS 4 e o Jad W9y bl L sl
o5 pl @l o) cdlhe A5 aales oanl ) oKt
S o daly e S Glp e 0l Slg e
Scaglyl me 3 9 03,5 wal)d ol iS5 (2)]
3 cule upte 03,555, bl 5 sldldlie ciloludl
5l LSl . g Lol ocgbo g ccdblis dlos

Gl e U ol Sl o dpde Slenty
o coguy Ol Jio ot gST Olasd S5 (221
oxial Lulyd (gl izmed 255 518 oy 390 e g (1S
Soslitwl b ool o) Gumpie poogMe cuwl g
o o] lsn g T bl el (slags o
3y90 (sotwsS| Slosd Sl cpl plolyy 36 9 295
25 518 o

Syl onimdplis 3l lagh @ls ggexe

B > L) S Sl ) o) CaisS YL
ool Gl Gl 4 b )l e
okl s Ll ool ol mls o 9sSiles
(il Jb j0 Cazes (5138 5 08y ol jolaiedy Canl
Jo 2l @) 28 b (b (ladoye @)
5 Cmeipw )55 ol ais &S Cuwl ooy ol g w8l
Al e )Pl g (LS slaoliiu ) oS Bud als
Gl 1y ae; oo (gloanl 3 Wl o Jxd 259, sl
S Sl dSix (o )Pl 9 (AL (ladgS 5l
@l g el Gupse b cwl oY cplply jle wal)s
Gblio oot b (slrasye ol 5 cbls & plidl
Ot Candy S| g giae dipe) Alpugins B335 >
3 o gkt & ladiss | cblis fuxen 5 bl
25 palyd WS o odlaiwl oKy lgicds dsye oyl
Jole oz 4ol 4 dvg b o Canl oyl Cosmnl plo S5
Taw S gt g o O Aol g (s
s 25l lin (S5 5 elaia] (53l o
ke s e 4 o) gy p (ad Comlus
2k sl Jao (295 n s 995 loodd
€83 e oYL cdd ody cpl 050 3)lg g angs
» Sl e bodly cpl 0 s L5 a1y g


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 2025-10-27 ]

[ DOR: 20.1001.1.27174425.1399.1.1.5.4 ]

wva

10.
11.
12.

13.

14.

15.

16.

17.

18.
19.

20.

21,

WAR ksl 9 5l /Y 0yl /) Jlo /sl slyl sls] g 55

FL%)
Pourasghar Sangachin, F. 2010. Analytical comparison of economic tools for environmental
protection and suggestions for their implementation in the country's development plans. Environment
and Development Journal, 1(1): 73-90 (In Persian).
Wei, W., L. Chen, B. Fu, Z. Huang, D. Wu and L. Gui. 2007. The effect of land uses and rainfall
regimes on runoff and soil erosion in the semi-arid loess hilly area, China. Journal of Hydrology, 335:
247-258.
Nouri Najafi, F., H. Veisi and R. Mirzaee Talarposhti. 2018. Changes in land use and ecosystem
services at Sahand Dam using remote sensing technique. Environmental Sciences, 16(1): 207-224 (In
Persian).
Song, W. and X. Deng. 2017. Land-use/land-cover change and ecosystem service provision in China.
Science of the Total Environment, 576: 705-719.
Lang, Y., W. Song and Y. Zhang. 2017. Responses of the water-yield ecosystem service to climate
and land use change in Sancha River Basin, China. Physics and Chemistry of the Earth, 101: 102-111.
Legesse, D., C. Vallet-Coulomb and F. Gasse. 2003. Hydrological response of a catchment to climate
and land use changes in Tropical Africa: Case study south central Ethiopia. Journal of Hydrology,
275(1-2): 67-85.
Wardrop, D. H., A. K. Glasmeier, J. Peterson-Smith, H. Ingram, D. Eckles and R. P. Brooks. 2011.
Wetland ecosystem services and coupled socioeconomic benefits through conservation practices in the
Appalachian Region. Ecological Applications, 21(1): 93-115.
Asadolahi, Z., A.R. Salmanmahiny. 2017. Assessing the impact of land use change on ecosystem
services supply (carbon storage and sequestration). Environmental Researches, 8(15): 203-214 (In
Persian).
Bahrami, A., 1. Emadodin, M.R. Atashi and H.R. Bork. 2010. Land-use change and soil degradation:
A case study, North of Iran. Agriculture and Biology Journal of North America, 1(4): 600-605.
Ghaffari, G., S. Keesstra, J. Ghodousi and H. Ahmadi. 2010. SWAT -simulated hydrological impact of
land-use change in the Zanjanrood Basin, Northwest Iran. Hydrological Processes, 24(7): 892-903.
Madani, K. 2014. Water management in lIran: what is causing the looming crisis? Journal of
Environmental Studies and Sciences, 4: 315-328.
Wagener, T., M. Sivapalan, P. Troch, B. McGlynn, C. Harman, H. Gupta, P. Kumar, P.S. Rao, N.
Basu and J. Wilson. 2010. The future of hydrology: An evolving science for a changing world. Water
Resources Research, 46(5): 11155-11162.
Zarandian, A., A.R. Yavari, H.R. Jafari and H. Amirnejad. 2016. Modeling of land cover change
impacts on habitat quality of a forested landscape in the Sarvelat and Javaherdasht. Environmental
Researches, 6(12): 183-194 (In Persian).
Panahi, M., A. Zarandian, A. Daneshi and A. Tolouei. 2016. Assessment and mapping of selected
ecosystem services in four pilot landscapes of the Hyrcanian forests. Caspian Hyrcanian Forests
Project, 134 pp.
Sherrouse, B.C. and D.J. Semmens. 2010. Social Values for Ecosystem Services (SolVES)? Using
GIS to include social values information in ecosystem services assessments U.S. Geological Survey
Fact Sheet, 2: 2010-3118.
Sharp, R., H.T. Tallis, T. Ricketts, A.D. Guerry, S.A. Wood, R. Chaplin-Kramer, E. Nelson, D.
Ennaanay, S. Wolny, N. Olwero, K. Vigerstol, D. Pennington, G. Mendoza, J. Aukema, J. Foster, J.
Forrest, D. Cameron, K. Arkema, E. Lonsdorf, C. Kennedy, G. Verutes, C.K. Kim, G. Guannel, M.
Papenfus, J. Toft, M. Marsik, J. Bernhardt, R. Grif- fin, K. Glowinski, N. Chaumont, A. Perelman, M.
Lacayo, L. Mandle, P. Hamel and A.L. Vogl. 2018. InVEST User's Guide. The Natural Capital
Project, Stanford, 307 pp.
Tallis, H., H. Mooney, S. Andelman, P. Balvanera, W. Cramer, D. Karp, S. Polasky, B. Reyers, T.
Ricketts, S. Running and K. Thonicke. 2012. A global system for monitoring ecosystem service
change. Bioscience, 62: 977-986.
Vigerstol, K.L. and J.E. Aukema. 2011. A comparison of tools for modeling freshwater ecosystem
services. Journal of Environmental Management, 92: 2403-24009.
Esmail, B.A. and D. Geneletti. 2017. Design and impact assessment of watershed investments: an
approach based on ecosystem services and boundary work. Environmental Impact Assessment
Review, 62: 1-13.
Nelson, E., G. Mendoza, J. Regetz, S. Polasky, H. Tallis, D. Richard, K.M. Chan, G.C. Daily, J.
Goldstein, P.M. Kareiva, E. Lonsdorf, R. Naidoo, T.H. Ricketts and MR. Shaw. 2009. Modeling
ecosystems services, biodiversity conservation, commodity production, and tradeoffs at landscape
scales. Frontiers in Ecology and the Environment, 7(1): 4-11.
Barano, T., E. McKenzie, N. Bhagabati, M. Conte, D. Ennaanay, O. Hadian, N. Olwero, H. Tallis, S.
Wolny and G. Ng. 2010. Integrating ecosystem services into spatial planning in sumatra, indonesia.


https://www.sid.ir/en/journal/SearchPaper.aspx?writer=323993
https://www.sid.ir/en/journal/SearchPaper.aspx?writer=790740
https://www.sid.ir/en/journal/JournalList.aspx?ID=16089
https://www.springer.com/journal/13412/
https://www.springer.com/journal/13412/
https://www.sid.ir/en/journal/SearchPaper.aspx?writer=750270
https://www.sid.ir/en/journal/SearchPaper.aspx?writer=2279
https://www.sid.ir/en/journal/SearchPaper.aspx?writer=2279
https://www.sid.ir/en/journal/SearchPaper.aspx?writer=278432
https://www.sid.ir/en/journal/JournalList.aspx?ID=16089
https://www.sid.ir/en/journal/JournalList.aspx?ID=16089
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 2025-10-27 ]

[ DOR: 20.1001.1.27174425.1399.1.1.5.4 ]

VW Ow OLL.J‘ 5 ch)JJ.m 0jg> bm} L;,,&:,f)gué‘)\ L;ﬁ)lf):éﬁbl)‘}l (SR

22.Dai, L., S. Li, BJ. Lewis, J. Wu, D. Yu, W. Zhou, L. Zhou and S. Wu. 2019. The influence of land
use change on the spatial-temporal variability of habitat quality between 1990 and 2010 in Northeast
China. Journal of Forestry Research, 30(6): 2227-2236.

23.Swetnam, R., B. Fisher, B. Mbilinyi, P. Munishi, S. Willcock, T. Ricketts, S. Mwakalila, A.
Balmford, N.D. Burgess, A.R. Marshall and S.L. Lewis. 2011. Mapping Socio-economic scenarios of
land Cover Change: A GIS method to enable ecosystem service modelling. Journal of Environmental
Management, 92: 563-74.

24. Goldsteina, J.H., G. Caldaroneb, T.K. Duarteb, D. Ennaanay, N. Hannahs, G. Mendoza, S. Polasky, S.
Wolny and G.C. Daily. 2012. Integrating ecosystem-service tradeoffs into land-use decisions.
Sustainability Science, 1109(19): 7565-7570.

25.Berta Aneseyee, A., T. Noszczyk, T. Soromessa and E. Elias. 2020. The InVEST Habitat Quality
model associated with land use/cover changes: a qualitative case study of the winike watershed in the
Omo-Gibe Basin, Southwest Ethiopia. Remote Sensing, 12: 1103.

26.Xu, L., S.S. Chen, Y. Xu, G. Li and W. Su. 2019. Impacts of land-use change on habitat quality
during 1985-2015 in the Taihu Lake Basin. Sustainability, 11: 3513.

27. Martinez-Harms, M.J., B.A. Bryan, P. Balvanera, E.A. Law, J.R. Rhodes, H.P. Possingham and K.A.
Wilson. 2015. Making decisions for managing ecosystem services. Biological Conservation, 184: 229-
238.

28.Bai, Y., T.0. Ochuodhoa and J. Yang. 2019. Impact of land use and climate change on water-related
ecosystem services in Kentucky, USA. Ecological Indicators, 102: 51-64.

29. Zarandian, A., H. Baral, N.E. Stork, M.A. Ling, A.R. Yavari, H.R. Jafari and H. Amirnejad. 2017.
Land Use Policy modeling of ecosystem services informs spatial planning in lands adjacent to the
Sarvelat and Javaherdasht protected area in northern Iran. Land Use Policy, 61: 487-500.

30. Fadaei, E., M.S. Mir Mehrdad and M.J. Amiri. 2020. Modeling of Ecosystem Services based on Land
Cover Change and Land Use Using InNVEST Software in Jahannama Conservation Area (Case:
Carbon Sequestration Ecosystem Service). Town & Country Planning, 12(1): 153-173 (In Persian).

31.Bahrami BalfehTeimouri, A. and A. Bagherzadeh. 2018. Stability Control of Narmab Dam and
Sensitivity Analysis of Reliability Coefficients. International Journal of Civil Engineering, 4: 2197-
22009.

32. Daneshi, A., M. Vafakhah and M. Panahi. 2016. Efficiency comparison of support vector machine and
maximum likelihood algorithms for monitoring land use change (A case study: Siminehroud
watershed). Iranian Remote Sensing& GIS, 8(2): 73-86 (In Persian).

33.Sahle, M., O. Saito, C. First and K. Yeshitela. 2019. Quantifying and mapping of water-related
ecosystem services for enhancing the security of the food-water-energy nexus in tropical data—sparse
catchment. Science of the Total Environment, 646: 573-586.

34. Al-Ahmadi, F.S. and A.S. Hames. 2009. Comparison of Four Classification Methods to Extract Land
Use and Land Cover from Raw Satellite Images for Some Remote Arid Areas, Kingdom of Saudi
Avrabia. Earth Science, 20: 167-191.

35.Sun, J., J. Yang, C. Zhang, W. Yun and J. Qu. 2013. Automatic remotely sensed image classification
in a grid environment based on the maximum likelihood method. Mathematical and Computer
Modelling, 58: 573-581.

36. Ahmad, A. and S. Quegan. 2012. Analysis of maximum likelihood classification on multispectral
data. Applied Mathematical Sciences, 6: 6425-6436.

37.Kantakumar, L.N. and P. Neelamsetti. 2015. Multi-temporal land use classification using hybrid
approach. The Egyptian Journal of Remote Sensing and Space Sciences, 18: 289-295.

38.Zhang, X., F. Zhang, Y. Qi, L. Deng, X. Wang and S. Yang. 2019. New research methods for
vegetation information extraction based on visible light remote sensing images from an unmanned
aerial vehicle (UAV). International Journal of Applied Earth Observation and Geoinformation, 78:
215-226.

39.Deng, Z., X. Zhu, Q. He and L. Tang. 2019. Land use/land cover classification using time series
Landsat 8 images in a heavily urbanized area. Advances in Space Research, 63: 2144-2154.

40. Saaty, T.L. 1977. A Scaling Method for Priorities in Hierarchical Structures. Journal of Mathematical
Psychology, 15: 234-281.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Mwakalila%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20932636
https://www.ncbi.nlm.nih.gov/pubmed/?term=Balmford%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20932636
https://www.ncbi.nlm.nih.gov/pubmed/?term=Burgess%20ND%5BAuthor%5D&cauthor=true&cauthor_uid=20932636
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marshall%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=20932636
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lewis%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=20932636
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjYreSI-tfXAhVEtRoKHW3tDHkQFggmMAA&url=https%3A%2F%2Fwww.elsevier.com%2Fjournals%2Fjournal-of-environmental-management%2F0301-4797%3Fgeneratepdf%3Dtrue&usg=AOvVaw3pA6wHJP4vobRqruHt1MrW
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjYreSI-tfXAhVEtRoKHW3tDHkQFggmMAA&url=https%3A%2F%2Fwww.elsevier.com%2Fjournals%2Fjournal-of-environmental-management%2F0301-4797%3Fgeneratepdf%3Dtrue&usg=AOvVaw3pA6wHJP4vobRqruHt1MrW
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 2025-10-27 ]

[ DOR: 20.1001.1.27174425.1399.1.1.5.4 ]

Degradation and Rehabilitation of Natural Land Vol. 1, No 1, Spring and Summer 2020 .............ccccocevvieirevirieceenenennnennnn. 131

Projecting Land Use Change Effects on Habitat Quality of Narmab Dam Basin in
Golestan Province

Alireza Daneshi', Ali Najafinejad®, Mostafa Panahi® and Ardavan Zarandian®

1- PhD Candidate in Watershed Management Sciences and Engineering, Gorgan University of Agricultural
Sciences& Natural Resources
2- Associate Professor in Watershed Management Sciences and Engineering, Gorgan University of Agricultural
Sciences& Natural Resources (Corresponding author: najafinejad@gau.ac.ir)
3- Associate Professor in Graduate School of the Environment and Energy, Science and Research Branch, Islamic
Azad University
4- Assistant Professor in Research Center for Environment and Sustainable Development
Received: November 1, 2020 Accepted: December 20, 2020

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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