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Figure 1. The location of Rozechai watershed and its hydrologic units in West- Azerbaijan province, Iran
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Tablel. The assigned weights to different land use classes in Rozechai watershed
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Table 2. The assigned weights to different slope classes in Rozechai watershed
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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

eslio (23039 (ogle) ol (Sanlo obb (Sulop NS

v >y.y sb;

v Y -y-y IR

\ <hay d

ojg> Coluo A wie 3 anlyl S slas N o 205ks) IS sreshige T 16 pegdyge Oluogas —£
) ol (g0 yraghS) o] S Wil Wojy ) ssucagyl ol S slagis,

A baalpl Job ggere gl Job VY (IF) Ll ojp> (S 4l Candy Sl Sl o0
.(V‘\\) Sol Cawddy ).m91.5 Cowd 33 0355 323 d@%?lsl ke dh’a)l)’gl )" USJ )9;'5@ u)‘ OS>

S2) (WS1p el e gl b YNY dibaie p SBoAdB o) & S 9k Lejep;
bl iy e Gy (e ol b Olsea e byl Jols Sliogas ol (VV) wil e
(V) ) 0 dwlxe () dlayl, P Groie b oS layell ysls s ) a5 ol

5 Bab bl G)b ioled Cundy g saacodyl

Ly = = D, (¥) Sroshrse Sb Shg 10 dlre gl alis e
2 S 390 5 s (IS5 g (Jad sl jialyly ad 93 5
ooy 4y by e clo el s 3 IS 5o kol by Y- N o . sl
' ' sl g s oyl tdas g el )l —V-£

oSe g Al S Cund Glaluyd b Soglgse
“ 9 9 oot M ot & R B s 9 51 45 oS byl s
s ad cpl DS 0 Bl 4y (n a8 Hle (S oSy i Jols wad oyl asbe e cpyieS 4 bgye
;st)f“"" 5 ‘AL;))J.Z:‘)M 5 ‘\‘L;ww 5 Jvcl.w .

- ' IS .
s ol a3 Mfi;s)? S lanl ] Jsb gsame w1 o250) o815 V=)=
upd yehly dwlre gy ((S4dS cops —V-V-F 2 YE 04) 13,5 s ojgm) gm0 o Colus 4

el 0) oy 2% & (S8 (F) dady 31 oslizal b anlyl iSa) o135 Gobol ool

o) e S i & g Al Lisleyd b padiane G

150)5 duwle
A
()
I (®) YL L
Re = L Dd = Z (‘“)
Jo L s (emionhs) 56 ajgm Colun A gl ppas 2 FelS) o B 5505 55 Do o) 2 o8
] (5205LS) 035> ojp> ) S92 g0 sanlyl 1 po Job L (@0 yioghs

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

gy 3l e 3,5 duwle el o0l 1)) (YD) VAAYF
ArcGIS 10.1 l58lay e p3 alols WSe 23559
g Sng 4t s Slhogs () JS8 ©pon
Sygods &S Cud doyd adds dbul gly adkic DEM

Aokl (il e (B) JSo5

Cou g
P slady, )*-”‘" i lp bl ass
(¥) JSb & o] s 5 Laseie Google Earth lasw
5 oozl b wo bl (Sl Jole 4y ol o 1))
Jlo 53 Ngeu 8 5 3)b) bawes a5 o Mol aygd aldlee


http://jwmr.sanru.ac.ir/article-1-911-fa.html

1¥a WA o) 5 jl V8 ojleds [oiin Jlo 550] o) o e doliingy

472000 476000 480000 484000 488000 492000 472000 476000 480000 484000 433000 492000 496006 472000 476000 480000 484000 488000 492000

=3

g =3
g s [E
- -

g gz g ¢ g
= s 3 2% =
& &

3 =
=3 =3 = =3
S @ o . S S
5 @ i3 5
- -

z 73 R z
3 33 ® 3 3 =
s s 8 e g s S
: g3 Cewss ® 3§ E
3 T T @ eotbete T3 3

2| ohbtets s b i
H i g E <yar - ’s“ g
g . g [EUR A T OE S b ]
SN s s o m =7 Il 6 3 0 6 I misgg, %5250 s5 |2
>0 — e KT - — — KM el T e KT
472000 476000 480000 484000 488000 492000 472000 476000 480000 484000 488000 492000 496000 472000 476000 480000 484000 488000 492000
el 0 o 4285 -0 S o> bl (Sl ads ¥ JS3 5l 0je> syl S A —Y S5
slras, Slrddy, sl Iod
i Figure 4. The rainfall erosivi o9
Figure 5. The slope classes of the igure 4. The rainfall erosivity map .
Rozechai watershed of the Rozechai watershed Figure 3. The land use map of the
Rozechai watershed
yiehl (59 edmd L ond @l eoae polie cawl ol syl g (WERM) adls odd awlxe el

bl 0jg ) 2 3 i 0yge Laly) Bl Sl 45 end 0dly (LS (F) Jgie 53 (s pkegdyen
Cawddy AICGIS l38le 5 g 3uiod ybgy Lisy o ol &l

_ laady, s5ul slooje (s iesdyge slayialyly s (WERM) jaslis polie =5 Joo
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, Critica sub-watershed, Morphometric indices, Erosion control,
WERM model
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