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Figure 1. Location of the upstream area of Siahroud watershed
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Table 1. Rainfall data of the period (1998-2019)
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59.8 710.0 Mean .Ske

OCwwdd olsale TM odizwuw polas 51 GPS L 5 )lee
Acusdd) oylgale OLI sz yglas s\YAA § VYVY Lo
ool uaol)l d).g)‘.{ A Ay LS‘)" ARV 9 yyay JL»
S porg K @I 5 (Bl p)lS slaadd )8
oS s f3ls Sl Bl 5 celyj byl wlS o ¢l

(Y JS3) 3355 45 iSme e

Il laadds ans sl s opl

5wl Sy (Bl glacSisS 4 ddrisi Selva I3l 3
robas oadoylles 5 oamo)ls ganadl d)Sed
5 skl e Lol ol 5 3) A5 odlizel (slo gl
GBS Sy bt s SaS slodh
S CusBge il g Sle Clialin sy CleMbl


http://dx.doi.org/10.61186/jwmr.14.27.26
https://dor.isc.ac/dor/20.1001.1.22516174.1402.14.27.3.0
http://jwmr.sanru.ac.ir/article-1-1143-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-30 ]

[ DOR: 20.1001.1.22516174.1402.14.27.3.0 ]

[ DOI: 10.61186/jwmr.14.27.26 ]

ya

i\

Slosbo 02579 gl dllllas (05,5 (5 yar (o

VY il g e TV olad [oma)laz Jlo il ojs> Capo aoliingy

2

I (B F £ g oy bglsko =1 S jo £l Y Spintg JKi =) sal (bl (68 b (8 g iges =Y JS
9Sme gblia = ] 0,5 -0

Figure 2. Sample image of Six Land use Classes Including: 1.Deciduouse Forest, 2. Citrus Orchard, 3. Cultivation
Orchard Complex, 4.Paddy Field, 5.Water Body, 6.Residential Area
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Table 2. Soil classification based on permeability
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| Importing satellite images of 1998, 2009, 2015 and 2019
| into the Idrisi software environment
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Figure 4. Land use maps of 1998, 2009, 2015 and 2019
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Table 3. Assess the accuracy of the classification of produced maps
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0.8717 0.91 679 2009

0.9010 0.93 1731 2015
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Table 6. Estimation of maximum retention storage and runoff depth for the studied years and future forecast,

assuming that the trend of changes remains constant
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a: CN values have been estimated based on the equation of the trend of land use changes (Y=-0.0173X+86.88) and assuming that other conditions are

constant.

b: The values of S are estimated based on CN changes and assuming that other conditions are constant. . L
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during the statistical period of 1998-2015 (Table 1).
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Extended Abstract

Introduction and Obijective: Land use changes are one of the important factors in changing the
hydrological status of the watershed and soil erosion, so the type of land use is one of the
important and determining factors in the production of surface runoff. By knowing the process
of land use changes, it is possible to manage the effects of land use changes in the hydrology of
the affected areas and led the natural ecosystems towards balance. The following research was
carried out with the aim of revealing land use changes using satellite data and analyzing its role
in changing the hydrological situation.

Material and Methods: The study area is the upstream part of the Siahroud river basin located
in the south of Qaemshahr city. In this research, to extract land use maps of different time
periods, integrated pixel-based and object-oriented methods, unsupervised and supervised
classification of TM sensor images of Landsat 5 satellite related to 1998 and 2009 and OLI
sensor images of Landsat 8 satellite related to 2015 and 2019 were used. After preparing the
land use maps for each time period, the CN values for each land use were determined based on
the standard instructions of the SCS method and the weighted average CN was estimated for the
entire study area. At the end, the amounts of runoff production and depth of runoff resulting
from rainfall are calculated.

Results: The land use changes of the studied area in the period of 22 years showed that 281%,
equivalent to 657 hectares, was added to the area of citrus orchards. About 5% of the area of
deciduous forest has decreased and the area of residential areas has increased by 57%. Due to
the changes in land use during this 22-year period, the weighted average value of CN has
decreased from 63.01 to 62.73. Also, the estimation of the amount of runoff for rainfall equal to
59.8 mm (average maximum rainfall of 24 hours during the period of 22 years) showed that the
depth of runoff has decreased from 4.83 mm in the 1988 situation to 4.73 mm in the condition
of 2019.

Conclusion: Considering the changes in land use and its effect on watershed runoff production,
it seems that these effects have been moderated and land use changes have played a role in
reducing runoff production over a period of 22 years. Therefore, it is expected that with the
continuation of this process of land use changes, the production of runoff in the upstream of the
Siahroud River watershed will decrease.

Keywords: Change Detection, Curve Number, Landsat, Siahroud watershed
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