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4 - Arid and Semi-Arid Tropics (SATS)
5 - Sediment Yield Index (SYT)
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Fig 1. Location and Drainage Network of the Maraveh Tappeh watershed in Golestan Province, Iran (Authors)
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1 - fuzzy analytical hierarchy process (FAHP)
2- Sub-Watersheds (SWD,)
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Table. 1 Comparison matrix of morphometric properties of Maraveh Tappeh

N S S e oS5 SulE e e e it A=
o S ol Sy el Sais s 25 LT PSS TSR
Form Time of Drainge Bifurcation Drainage  Stream Elongation Basin Circulatory Compactness Hydrologic
Factor concentration Teytyre Ratio Density Frequency  Ratio Shape Ratio Constant unit
1.91 2.55 0.58 6 2.34 1.50 0.48 0.18 0.41 1.56 A
223 2.26 0.70 33 243 1.58 0.43 0.15 0.35 1.67 A,
1.94 1.66 0.50 2.5 2.31 1.19 0.49 0.20 0.44 1.49 A,
2.00 1.86 0.82 2.75 2.17 1.49 0.60 0.31 0.57 1.31 A,
1.85 2.52 0.22 2 2.39 0.88 0.38 0.09 0.23 2.07 A
3.13 5.09 0.37 0.9 1.55 0.60 0.44 0.09 0.24 2.04 A
1.70 2.05 0.86 3.5 242 2.04 0.58 0.32 0.58 1.31 B,
2.58 2.73 0.67 3.5 1.96 0.93 0.57 0.23 0.47 1.45 B,
2.32 2.16 0.57 4.5 1.79 1.02 0.55 0.18 0.41 1.55 B,
1.69 2.34 0.34 3 2.63 1.73 0.33 0.08 0.22 2.13 B,
3.00 4.35 1.12 4.1 2.05 1.59 0.55 0.11 0.28 1.86 B,,
1.64 1.40 1.63 3.75 3 3.23 0.73 0.61 0.74 1.16 C,
1.76 1.88 2.12 2.6 3.94 5.36 0.54 0.23 0.48 1.43 C,
1.80 1.75 1.35 4 3.95 4.24 0.43 0.15 0.36 1.66 C,
1.81 1.60 0.63 3 2.47 1.47 0.58 0.24 0.48 1.43 C,
1.71 1.30 0.92 3.5 2.87 2.61 0.44 0.26 0.51 1.39 C,
1.89 1.61 1.48 4.5 3.57 3.17 0.57 0.25 0.51 1.39 C,
2.28 1.68 2.26 3.6 3.09 3.31 0.61 0.31 0.57 1.31 C,
1.97 1.42 1.15 3.75 222 1.96 0.68 0.35 1.28 1.28 C,
1.92 1.78 1.59 4.5 3.49 3.72 0.51 0.21 0.45 1.48 C,
1.76 1.72 0.46 4 2.69 1.52 0.43 0.15 0.36 1.66 C,
2.21 1.99 0.42 5 2.05 0.70 0.56 0.27 0.52 1.37 C,
1.69 1.65 0.08 0.5 2.2 0.43 0.33 0.07 0.19 2.27 C,
1.70 1.69 0.48 4 2.98 1.93 0.37 0.12 0.30 1.83 C,
1.79 1.34 0.25 2 1.82 1.03 0.36 0.10 0.26 1.96 C,
1.38 1.29 0.13 0.2 242 0.71 0.39 0.12 0.30 1.81 C,
1.93 2.08 0.22 2 222 0.86 0.33 0.09 0.23 2.07 Ci
2.99 4.67 0.68 2.38 1.96 1.29 0.40 0.08 0.22 2.14 C..,
1.39 1.83 0.12 0.1 2.01 0.36 0.77 0.28 0.54 1.35 C..
1.16 1.17 0.15 0.11 1.59 0.82 0.60 0.16 0.37 1.64 C.,
1.60 1.33 0.43 1 2.46 1.75 0.51 0.10 0.26 1.94 C.s
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Fig 2. Assignment of weightings for overlay analysis
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Table. 2 Prioritization rankings of the sub-watersheds

. Sl - el - Sl
sl e FAHP STl S) sl e FAHP > Pl e FAHP STl
Rank of  Score of Sub-watersheds Rank of Score of Sub- Rank of  Score of Subwatorsheds
watershed ~ FAHP watershed FAHP watersheds watershed FAHP
17 0.485 C10 1 0.646 Bint 7 0.537 Al
23 0.462 Cl1 12 0.499 C1 25 0.456 A2
28 0.211 Cl12 4 0.571 C2 22 0.463 A3
20 0.472 Cl13 5 0.567 C3 18 0.476 A4
27 0.331 Cl4 19 0.474 C4 13 0.498 AS
30 0.121 Cl15 16 0.489 C5 3 0.613 Aint
24 0.461 Cl6 8 0.524 Co6 21 0.471 B1
2 0.622 Cint 10 0.512 C7 14 0.496 B2
29 0.123 Cintl 11 0.511 C8 15 0.493 B3
31 0.115 Cint2 6 0.545 Cc9 9 0.513 B4
26 0.461 Cint3
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Fig 3. Prioritization of sub-watershed by FAHP analysis
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Table. 3 Alienation of FAHP scores into different priorities
(ho3) Exlus o> 25 Y SLaa sl g5 )
Percentage of Area Sub-watersheds Priority Levels Priority Types S. No
32.14 B..C .A ,C, >0.568 s ks 1
9.61 C,C,A,C, 0.567 - 0.514 sL3 2
B, C,C,,C,
51 32 AS’ BZ’ B3’ CS 3
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Fig 4. Demarcation of natural resources degradation susceptibility zones
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Abstract

Identifying Sub-Watersheds with High Potential of Degradation Using Fuzzy
Hierarchical Analysis Approache (Case Study: Maravetappe Watershed)

O. Asadi Nalivan!, K. Heidary?, M. Sarparast’
Received: 2015/01/04  Accepted: 2016/12/11

Identifying sub-watersheds with high potential of degradation requires a prioritization because of
prevailing natural conditions, economic and social as well as technical and financial constraints in a
Watershed. Prioritization watersheds based on morphological and physiographical state Lead to conservation
practices and watershed management in the critical basins. He present research attempted to study various
morphological and physiographical characteristics by using of Geographical Information System (GIS) and
Multi Criteria Decision Making (MCDM) through Fuzzy Analytical Hierarchy Process (FAHP) techniques
to Identify sensitive and critical sub-watersheds situated in Maraveh Tappeh watershed, Golestan province.
10 morphological parameters were used for prioritization of sub-watersheds. Based on FAHP approach,
sub-watersheds were evaluated as vulnerability assessment zones and alienated into five prioritization
levels: very less, less, medium, high and very high classes. The results of Evaluation, illustrated that 93%
of sub-watersheds (25-watersheds) were in the medium to very high susceptible zones, Which shows that
conservation and management measures in order to stability is essential in these areas. Results showes that
the morphological Characteristics plays an important role in behavior recognizing of topographical and
hydrological sub-watersheds.Hence, FAHP technique is a Practical and convenient approach to illustrating
the problem (data deficient areas) in order to make better decisions using a rule -based system to identify

areas with high degradation.

Keywords: Fuzzy Analytical Hierarchy Process, Watershed Prioritization, Maravetappe, Multiple

Criteria Decision Making
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