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Figure 1. The location of Rozechai watershed and its hydrologic units in West- Azerbaijan province, Iran
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1- Watershed Erosion Response Model (WERM)
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Tablel. The assigned weights to different land use classes in Rozechai watershed

bwgio by b &y e &y w2l

w2 el o el Tt &k
4 0 ¥ Y

v \ il ool o,

oS can 4 (V) Jgdo 3k culio (59 bl ddlaie
2 Ol o8y Jlonl jlude aoes )3 (YY) 05 ganaidl
oeladl dg s an ]y (650 (s 9 SAl o8 o
osSe s aab ol ol lacad (ogad 3 9 ad o

A5b e

il B L9, bsas & (31505 cla Sy 5l sl -¥
A )3 g 3l ge b 4 pd dmd e |5 SbCss )
Jie a5l eolar ol b ol i Gioleyd YL Cud
W) e A odlaiwl S L)MJL,.:)B A Cond LS)"A’L":'“’]

LSL.?MB) )W] )95 )Y o db”w% d‘)’. ISWISIN uoLa.ol T il Jg.\;

asses in Rozechai watershed

Table 2. The assigned weights to different slope cl

PIWA ya-o\ / \a-v4 7 WA AY Y-A 7. A b Moy
v 5 o ¥ Y \ b olas 5

oM 5 4 cwlie oy g lolid Gl (Saole)
A5 eald uol.\wl (\c) J9A> ‘yb

12

MFI = Z piZ /p (V)
i=1

R — Factor = 0.264MFI™S (v)

(yioslse) 455y5 015 ol Lasls MFI clsles ) 53
SH)k bagio Py pli ol )3 (5o Jus) (i)l bawgio Pi
Sl Jole R guizen g sl oo (ioghe) 4Vl
(Jlo celo JiSa p Jade JoilRe) cane 2 b

b e

Canl (o yd L (Sanloyd Jole 1olyl (Saglw,d -Y
ol L lwy SB Sl le,d ol samd i 4
ol ©ud g ol Bb Cod oje Cow) rized
5 S bl b alio )5 by bl 5 Adb
Mgy SBoGhld 4 el GFGe Cusles
o] 3939 pae o & s pl j5 (V) ail e
P 5L, P (\°) \)'.\193)1 Jawy &S gldolee )‘l ‘Ls)li?o\)l.g
Ol Sasle,d Jole wul oad &l (YO) TWgeu 3
iy J3 g Glibll Caslie o] A Ll 1005,5 duwlore
ol CMAD‘ ua)l.«u U9 ul}u;l PRW) 45‘)1 (Y‘) Js.)b
duwls (V) daly 5l dbolSuns] (olos (glys 1y (MFI) a6
Glp &S (V) daly > asls ol ISl b e
Sy (S9,b ©ud) HLS) Juasi slaodls 186 sble
.))9])4 U”L“" L;Ltboli.u»;‘ d‘)’ (R) )yflﬁ )L\.O,a w‘ W)
oW dw (S s Qb5 L e (ATA) 38

1- Arnoldus

2- Renard and Freimund


http://dx.doi.org/10.29252/jwmr.8.16.142
http://jwmr.sanru.ac.ir/article-1-911-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-01 ]

[ DOI: 10.29252/jwmr.8.16.142 |

g el d Gl Jio jl ool b e 9 alunjd B 5l Slow laojes nj sucagdyl

sbasg) sul o5 (il solSial sl R g MFI byl 5 5 dusloes =Y Jos>
Table 3. The calculated values of Modified Fournier Index and Rainfall erosivity values in related rain gauge stations
of Rozechai watershed
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Table 4. The assigned weights to different rainfall erosivity classes in Rozechai watershed
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1- Drainage density 2- Stream length 3- Length of overland flow 4- Elongation ratio
5- Compactness coefficient ~ 6- Circularity ratio 7- Form factor
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Table 5. Determining the classes of morphometric parameters based on their mean values
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Figure 2. The flowchart of sub-watersheds prioritization using Watershed Erosion Response Model (WERM) and
morphometric analysis
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Table 6. The values of WERM index and morphometric parameters of the Rozechai sub-watersheds
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Table 7. The prioritization of Rozechai sub-watersheds based on morphometric parameters
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Table 9. The different prioritized group of sub-watersheds, Rozechai
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Figure 6. The prioritization of percent area of Rozechai sub-watersheds based on morphometric analysis
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Figure 7. The prioritization of Rozechai sub-watersheds based on morphometric analysis
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Abstract
Prioritization of critical sub-watershed is an important procedure to control runoff and
erosion phenomenon and considered as effective waﬁl in management of watersheds and
achieving sustainable development. The main aim of this study is assessing the soil erosion-
rone areas and prioritization of 30 hydrologic response unit of Rozehchai Watershed that
ocated in West Azerbaijan province (186.41 km?) using Morphometric Analysis and Watershed
Erosion Response Model (WERM). The WERM 1ndex has been calculated using landuse, slope,
and rainfall maps. The sub-watershed-related morphometric indices were used under the two
categories of linear and shape parameters (e.g. Stream length, Drainage density, Length of
overland flow, Form factor, Circularity coefficient, Elongation coefficient and Compactness
coefficient). The priorities of sub-watersheds with respect to erosion rate were determined using
the values of WERM model and the total mean of morphometric parameters values. Finaly, the
integrated map was obtained according to the highest values of calculated indices and the
critical condition of each sub-watershed was determined based on the final values of assigned
scores. The results showed that the SUB6, SUB2, IB11, IB3 and I1B10 sub-watersheds had
critical condition and are ranked as h&gh priority areas, respectively. These areas require
immediate practical and the control and protection. In addition, the used method based on
watershed reﬁf)onse and sengitivity to soil erosion can be used as effective tools in prioritization
of watershed for implementation of soil erosion control measures. In this regard, defined critical
sub-watersheds based on topographic and morphometric indices along with natural and
anthropogenic factors can be considered in the planning of soil erosion control in watersheds
and soil and water conservation programs.

Keywords: Prioritization, Critical sub-watershed, Morphometric indices, Erosion control,
WERM model
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