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5. Erosion/Sediment Yield Index (SYI)
6. Land use strategies

7. Morphometric Parameters

8. Socioeconomic aspects
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7. Multiple Criteria- Decision- Making (MCDM)
8. Technique for Order Preference by Similarity to Ideal Solution
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1.Georaphic Information System, GIS
2.Remote Sensing, RS

3.Thakkar and Dhiman

4. Javed

5. Kanera Watershed
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Fig 1. Location of study area in Chaharmahal Bakhtiari province

FAL L;}KAWQ)JBL.N;W\JLJJ”LA;\ ol
Wbl ¢S 5 5 ArcGIS104 Lo s (USGS, 2003)
Slad-ls 50 5345 4 o8I SAGA GIS v.3.0.0 ArcHydro
St Sbadly 5y Fool 1 e s 8 S5
gl sl mal sl 5l Jol olin)l as8) glaesls
WSS ) S S e sy s el T eld e LY
o b P (5308 b 5 635 o ( SS 2
g il S5 L S5 S5 el )
) GBS 525 ok e 5 (Ol Jsb s aal ol S5l cenl
Gla bl 8 S5 (k4 s 5 ol genl 3de (g5l genl
dloee Vs o ol ) Ly SaSa S G e b ) 50
aels 313 AL g A e Gl 5L s el
Jie (3luaslal 5 3l 5ty B oS a0 50 (sla el
Jole 38 ARCGIS10.4 i3l i Lo 3 el )| osd,
ol gy eols gilasl Jeld s w sl e
5 L Sslly b slales bl Taaal il e adlllas e
bole sleestal 1 e o oo s a5 Tadly
Al aaal )T 0L (Sl Saaal )T 0L S
(ol Jols SS5 s ae a1y WYl sl el O
s daanlpl Jsb (llaal 55)) beal pl giuas; cdas
S bl ale sl oS 05 dsb 5 plES1 SN ol
Sladshe o311 .05 3 dlons i3l oo Sl 3550 G R 505 5
B S el w e S L s P Sl gladls 4S

1.ASTER

2. DEM Reconditioning
3. Assign Sream Slope
4. Sink Evaluation

5. Fill Sinks

6. Flow Direction

7. Flow Accumulation
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Table 1. Computation morphometric parameters
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References Equation Morphometric parameters Row
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[VO Y] Fr = .ijj:* Shape index (F) I e 1
m
(3
¥V X#] Re — NT Elongation Ratio (Re) S..is . o 2
Ly
A
Vo] Rg =12.56 % (P_) Circularity Ratio (Rc) s S o 3
P
[WA] C. =028 x (ﬁ] Compactness coefficient (Cc) S» u8 o o 4
[v4] Rbm=Nu/Nu+1 Mean Bifurcation Ratio (Rbm) oleisl cd 50 5
=ty
™1 Dy = % Drainage Density (D) .iSe} oSS 6
N b
[Vo] F, = n Stream Frequency (Fs)asl »1 Jlsl 5 7
[v#] "N Stream Length (Lu)ob > J;b 8
[v+] Rt = ; Drainage texture (Rt) _iSe; sl & 9
AH
[*A] Rh = T. Relief ratio (Rh) ¢! senl s 10
D
AH
[vv] Rn = D_d Ruggedness number (Rn) | yonl s 11
A
" C= E—Eff L Constant channelasl I c a1 <ol 1
maintenance (C)
AH
[YA] sm = T = 100 Slope% 13
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* A: area to km2, Ly, : length of watershed to km, P: perimeter to km, Nu: number of stream one order, N: total of streams, AH: difference of

elevation to km, D g: drainage density, ZL: total length of drainage basins to km.
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1.Positive Ideal Solution (PIS
Negative Ideal Solution (NIS)
Crisp Values

2. Negative Ideal Solution (NIS)
3. Crisp Values
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Table 2. The values of the morphometric parameters for each sub-watershed

o )

Sub-watershed *A B C D E F G H v w X Y V4
1 1.25 063 098 1.12 597 3313 11.13 0.13 0.17 586 0.61 546 26.21
2 142 049 045 076 4.10 2961 1678 033 024 591 0.19 338 23.65
3 1.29 059 036 0.68 5.12 41.10 11.27 0.08 020 3.70 0.23 244 19.65
4 135 054 035 066 398 2448 864 0.10 025 653 007 084 2276
5 1.55 041 044 0.75 482 33.05 2236 0.67 021 11.01 0.09 231 24.13
6 .18 0.71 132 130 339 2784 7.74 0.05 030 9.00 0.18 0.63 23.76
7 1.31 058 049 0.79 447 3238 3137 091 022 6.05 0.10 295 14.21
8 1.19 069 049 079 417 2219 759 0.08 024 460 036 3.07 3221
9 1.62 038 0.19 050 494 3404 834 0.09 020 4.01 0.10 1.66 2134
10 135 054 036 068 516 3209 2207 056 019 55 0.11 325 26.13
11 141 049 034 066 459 2545 1099 022 022 421 0.12 212 36.12
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A: Compactness ratio, B: Circulatory ratio, C: Form factor, D: Elongation ratio, E: drainage density, F: Stream frequency, G: Texture ratio,
H: Length of the overland flow, V: Constant channel Maintenance, W: mean bifurcation ratio X: Relief ratio, Y: Ruggedness number, Z: slope.
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Fig 2. Flood Distribution Map in study area
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Abstract

Morphometric Prioritization of Watersheds for Optimal Water and Soil Resources
Management

A. Arabameri', H.R. Pourghasemi?, K. Rezaei® and M. Sohrabi*
Received: 27-01-2018  Accepted: 10-03-2018

Watershed prioritization has an important role in natural resources and watershed management. This
study deals with prioritization of 11 sub-watersheds of Asemangar watershed in Chaharmahal and Bakhtiari
province using 13 morphometric parameters of linear, shape and topographic and a mixed multivariate linear
model of new TOPSIS-Regression. A linear regression model was used to determine the morphometric
parameter weights and prioritization was performed by TOPSIS decision Method. Results obtained from
weighting analysis showed that mean bifurcation ratio, form ratio and ruggedness number have the most
effect on erodibility and flooding with 0.612, 0.221, and 0.212 scores, respectively. According to the
results of prioritization, 4, 6 and 9 Sub-watersheds with the least distance to the positive optimum (0.0062,
0.051, and 0.048, respectively) and maximum distance to negative optimum (0.1734, 0.1809, and 0.1746,
respectively) have the highest flooding intensity with maximum scores of 0.7365, 0.7777, and 0.7841,
respectively, that should be prioritized for action management and watershed management. In order to
validate the results, special deposition and sediment delivery ratio (SDR) was calculated for each Sub-
watershed by PSIAC method using nine parameters including geology, climate, soil, water, topography,
land cover, land use, surface erosion and river erosion. Validation of results indicate that the morphometric
parameters and used model has a high performance of prioritization of watersheds prone to flooding and
high erodibility; so that 4, 6 and 9 Sub-watersheds have the highest amount of Special deposition 97.1,
80.2, 70.1 Ton/Hec/Year and sediment delivery ratio 57, 55, and 59 percentage, respectively. The results of
this study can be used in watershed management.

Keywords: Morphometry, Hybrid TOPSIS-multi criteria regression, Erodibility, Acemangar watershed,

Management watershed
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