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Extended Abstract
Introduction: Ecosystem services, the direct and indirect benefits provided by natural systems, play an essential role in

maintaining ecological balance, environmental sustainability, and effective natural resource management. Among these
services, sediment retention is considered a crucial regulating function. It helps reduce soil loss, sustain agricultural
productivity, protect water quality, extend the operational lifespan of reservoirs, and mitigate flood risks. However, land
use change, driven by human activities such as urbanization, agricultural expansion, industrial development, and
deforestation, has increasingly disrupted this service. In recent decades, factors like population growth, climate
variability, and increasing demand for land and water have caused significant transformations in land cover, particularly
in mountainous and erosion-prone watersheds. These changes have altered sediment production and transport processes,
often resulting in increased erosion and downstream sedimentation. To assess and address these impacts, spatially
explicit and process-based models have become essential tools. One such tool is the INVEST model, which allows for
spatially distributed estimation of ecosystem services under different land use scenarios. This study aims to evaluate the
effects of land use change on sediment retention in the Bazoft watershed, located in the upstream area of the Karun-4
Dam in southwestern Iran, using the sediment delivery ratio (SDR) module of the INVEST model. The results can offer
useful insights into sediment dynamics and inform integrated watershed management and sustainable land use strategies.
Materials and Methods: The study was conducted in the Bazoft watershed, which is located in the upper part of the
Northern Karun Basin and drains into the Karun-4 Dam. The area is mountainous, with steep slopes averaging around
45%, a cold and semi-humid climate, and annual precipitation of about 766 mm. The average annual discharge is
approximately 57.8 m3/s. The natural land cover consists mainly of forests and rangelands, while cultivated and
residential areas represent the dominant human-induced land uses. In this study, land use and land cover (LULC) maps
were generated for the years 2001 and 2021 using Landsat satellite imagery (ETM+ and OLI sensors, respectively),
classified using the Maximum Likelihood algorithm in ENVI and ArcGIS software. Future land use for the year 2041
was simulated using the Scenario Generator tool, incorporating land suitability analysis and expert knowledge. The
INVEST SDR model was used to estimate soil loss, sediment export, and sediment retention capacity based on inputs
including LULC maps, a 30-meter resolution DEM, rainfall erosivity (R), soil erodibility (K), slope length and steepness
(LS), vegetation cover factor (C), and support practice factor (P). Additional ecological inputs such as NDVI and
hydrological connectivity parameters were included.

Results and Discussion: The results of this study indicated that human land uses such as rainfed agriculture, irrigated
agriculture, and residential areas have shown an increasing trend, while natural covers like dense forests and dense
rangelands have declined. The greatest increases during the 2001-2021 period were observed in rainfed agriculture
(25.9%) and residential areas (63.07%). These trends are projected to continue, with increases of 21.7% and 20.91%
respectively for the 2021-2041 period. The most significant decreases were related to dense forests and dense
rangelands, by —7.53% and —9.07%, respectively, in the 20012021 period. According to the results of the SDR
(Sediment Delivery Ratio) model in the INVEST software, the potential soil loss, sediment export, and sediment
deposition are expected to increase by 0.56%, 1.01%, and 0.16%, respectively, compared to the current conditions of
the watershed due to land use changes. These findings suggest that the continued expansion of human land uses could
lead to a long-term decline in the ecosystem’s capacity to control erosion and sedimentation. The results are consistent
with similar studies and highlight the importance of sustainable land use management.

Conclusion: This study demonstrates that land use changes significantly reduce the sediment retention service in the
Bazoft watershed. Continued expansion of agriculture at the expense of natural vegetation exacerbates soil erosion and
sediment delivery, undermining watershed sustainability. The findings reinforce the necessity of conserving forests and
rangelands, and support the use of scenario-based tools like INVEST for guiding land use planning and environmental
policy in fragile mountainous ecosystems.
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2-Soil and Water Assessment Tool
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Figure 1- Location of the study area

sleais & jgon 1) sanl Jis! ol s el
sloosls (oo szl sy S oLl olad
1dlise 23 )lpe Jold &5 el 5o sge (o 9iie
sbay (OF- JL) ol o8 b anss
polie wal cbla> gble asle S Covgae
o il )8 Elgl yo Dl ead i
Saxtal p jige slo gl s )5 Jinl Jlais|
(S St Cagdsl G le S Sl e
2 Fhe slo,sisl ey (23055 9 Sl Ul 4k

Jlo GAJI GolS ans 5l eeh opl o Lo

2- Multi-Criteria Evaluation

SR Ol (S
Jlo @81 50 (Lol 6 0)5 asds (g5luwand jslated
acgexe ;| Scenario Generator lnl 51 NFY-
LL p ol ol eolatul INVEST (15806 53
WS o0 Joo (Ol s CebB pgtie 55l e
3 Baes 6,5 Sless a5 Conl 0l 5 B8 s
5 b slo Sy Sl aS wes e 2, Sible
L Jowe cpl iyl s 6l 6 5VL slasiul ( Jao
5 'MCA JGIS by, oSy 5l crSone

336 GLlis S Laass 5 ag (il I ool

1- Geographic Information System



\OY

e gz INVEST Jl580a 5 50 SDR Jute s
axdllas 550 allate )3 ey g2 Olie 5 Cod
g Borselli alowg 4 Jow ol 0gd o0 8,5 IS o
b g ond adF G g By (Vo0 A) (e
Gl a8 )3 13 oolarwl 050 s addS LI
Sougnez et al., 2011; Lopez-vicente et al.,)
sl p» Jow (p! (2013; Cavalli et al., 2013
el (so98) Joe ¥ (S SIS D)a8 e
Oliee Sy 2 (sl 1ol 457 (59765 4y S oo s
e s g dplxe 1) Jalu )8 5l Jol g,
Olgie Cod |y oo 09 (29 4 &S (s,
S s 5,512 SDR
Jae SDR Jao slassgyy slweslel jslaze
D agd e85 b padds plejle I el (o8,
LoV oabal, 5l oolical b ol Sasles Ll
5 Seygiw oKl Yo aledbl 5 LT Gl
alllas 5,50 ddlate SLLI 5 S5 0 el
Srdooioled Jele (lie puizmen il dnln
A asbre (V) abal, ol 5 S
ond Mol leg Sle dsles (Jaw ol
@ 4 Cews )l SB aale Cygx |, T(RUSLE)
Sharp et ) 5 ,.5 o )15 Jsbo 2 glp aVle &0
(V) akl, 5l a5 qal., 2014; Sharp et al., 2018
198 )5 o0 Ao

SDR(1-CP) SR=R . K. LS )
3heolanl b S o0 e Lo SDR oS
aS Conl Cod S L anglio 0 09250 ool 608
asloes INVEST 5300 5 50 SDR o alews 4

(Sharp etal., 2014) 54 oo

3- Revised Universal Soil Loss Equation
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Table 1- The amount of changes of various land uses
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Figure 3- Comparative graph of changes in the area of different land uses during the study period
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Figure 4- Trends in changes of soil loss potential, sediment export, deposited sediment, erosion
prevention, and sediment export prevention
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Table 2- Values of soil loss potential, sediment export, deposited sediment, erosion prevention, and
sediment export prevention
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