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The feasibility of multi-criteria decision making in prioritizing remediation scenarios for the management the
Chel-chai Watershed, Golestan Province

By: A. Sadoddin, Gorgan University of Agricultural Sciences and Natural Resources. A. Alvandi, Gorgan University of
Agricultural Sciences and Natural Resources (Corresponding Author).

Decision-making in the Integrated Watershed Management is quite complex due to existence of various factors and
indices there. To access a specific purpose, there are several solutions, each with a different priority to the different
issues such as physical, ecological, socioeconomic, and political and security sectors. This requirement leads
naturally to multi-criteria decision-making method, which aims to choose the best answer from among the possible
solutions. The solution of decision-making problems so complex that the finding an acceptable solution is not easily
possible. In particular, they often conflict with each other, so the increase of the value of one factor in priority could
reduce the desirability of another one. Therefore, a special case study (the prioritizing of managerial scenarios for
Chel-chai Watershed, Golestan Province) is performed to survey the differences in rate of response, due to changes
in the types of compensatory multi-criteria decision-making techniques. In this study, four standards of physical,
social, economic, and ecological indices, with two different weighting methods (quantitative and qualitative) are
used. In order to prioritize management scenarios, some proposed techniques of TOPSIS, SAW, linear assignment,
and VIKOR are utilized. Finally, in order to combine rankings, the techniques of Borda and Copeland are applied.
According to the obtained results from all the methods proposed to prioritize scenarios, Scenario A (maintain status
quo) is validated as the last priority in the list. However, the scenarios with having the garden is the first priority, and
the scenarios with agroforestry and forestry activities are listed as end ones. According to the results, here gardening
is an important activity, which needs special attention, and other activities are next priorities. Furthermore, we can
say that the weights assigned to the criteria in prioritizing scenarios have a significant impact. There should be given
careful consideration in calculating the importance weights. The results of the combined ranking of the proposed
techniques using two different weighting methods are more compatible with the VIKOR method. Therefore, this

method can serve as an appropriate technique to prioritize scenarios.

~N

] <Keywords: The Chel-chai Watershed, Methods of TOPSIS, SAW, linear assignment, VIKOR;‘
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2- Multiple Attribute Decision Making
3-Technique For order Preference by Similarity to
ideal Solution
4- Elimination Et Choice Translation Reality
5- Soil Conservation Service
6- Erosion Potential Method
7- Weighted Mean Patch Size Index
8- Weighted Land Cover Area Index
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9- Shannon Entropy

10- Simple Additive Weighting
11- Linear assignment

12- Borda Method

13- Copeland Method
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11 12 13

WLCAI 13422.67  13547.12 1405437  13564.89 1353682 13519.68 14178.82 13689.35 13661.28  13644.13  14196.60 14168.53 1415138  13679.05 13661.90  13633.83

WMPSI 2865.55 2888.38 2898.43 3001.47 2941.17 2929.29 2921.26 302430 2963.99 2952.12 303435 2974.04 2962.16 3077.08 3065.21 3004.90

GM 345510 3516.62  5381.01 3513.86  3671.74  3463.07 544253 357537 373326 352458  5439.77  5597.65 538898  3730.50 3521.82  3679.71
Cost 862.78 873.08 892.62 856.35 957.54 874.20 902.92 866.65 967.84 884.50 886.18 987.38 904.03 951.11 867.76 968.96
Social 9.52 92.86 83.33 53.57 47.62 63.09 77.38 51.19 45.24 73.81 48.81 39.28 66.67 30.95 46.43 36.90
Qp 338.8643 319.87 299.36 331.72 285.81 323.33 282.45 313.11 269.62 305.16 292.99 252.09 285.53 279.72 316.49 272.56
Xa 0.460 0.441 0.425 0.455 0.454 0.454 0.406 0.436 0.435 0.435 0.420 0418 0418 0.449 0.449 0.447

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
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Cost 89649 98095 96252 97926 91434  997.68 89760 87806 99880 96141 99236 97282  1009.10  907.90 99125  1002.66
Social 46.43 28.57 26.19 36.90 6548 38.09 39.28 44,05 3452 29.76 25 25 3214 36.90 29.76 27.38
Qp 27643 24666 26673 25706 26935  237.65 27944 29869 24028 26384 23508 25153 22644 26351 23250  221.50
Xa 0401 0413 0442 0428 0399 0399 0413 0430 0411 0430 0406 0423 0392 0394 0394 0387
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