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6. Path Ranking
7. Geographic Information System( GIS)

Ol 813l (owrsiaen 9 @ole



TOLa 5 ST as e w33l OLL O 6yl 53 O
a0 e dede w5t slaamin 1 etz G [Y]
03,1 5558 53 0Ll ol dlamiul Cgr e O L5
L bcole gduad, Cgr 5l dbdes Lo 51 0T s
Ao S esland )'l,\J\r.;';%- Jeos Glaamens 4 - 5

P B e 3 dly glas = s [Pl 0L 5T ks
Slafiss 2,5 2Ll sle Lt JB 5 ol o b &
Ay St 5 S ble 5o 3 5 50 0L O Jlasl
0Ll ol Jlamaal slais,y 3 S abs)) Jrask ol o3
bl slaabole 5 5l alades o al 3 5l aslizad L
S Sy onl 6 3l Ol Lol s .2d Sebnil Ll e
S5he aasa 5 Obes )3 aprab e oo s Sl il 56
P S il e Six gble s Ll gl ol sy s
ol 4w )ﬁlﬁw B Célj Slas = 5 [¥9] OLen
Shestaal b oL o dlasal glassle gl 5 cnln OIS
Lol mls sy olilie Dbl wlila 5 53l i
ok (e 2058 SLaskms ool 4 a5 LS sl 0L
O JS 53 bl (il oo bt Sl (gl a5 53 UK
O P L T T e sl gl s OIS
ol O jasis Cgar Oliws S ol adew 53 V0]
(el ar Sl Gl S eslizad L 0L of Jlasal
238 el gl di (S menal SA S5 5 5335l e
el O pand g laiage laslas L5l SSL
sle ol gl s bl 5 0L O sl xe sl
ol bl Colin 5 WS Jakis huge 5 S8 Ao
G bsme Jedly U ible dops Y8 O Jlasaad gl
Josls sdias 0L Aoys TY 5 doys VF OLL T Jlased
Al oS Sl

el fodly L0 aallas o [YY] 0L, 5 L oo
S 33 e 5 5l eslinad b Sa Gble s 0lL uT
ol YV Ol 5 a8 ol Ol s, GL; dastls s SHU
UAYY 059 L S (g adidsd estld Gl edd gduad,
oerls caa s ol 0L of Jlasaal 3 1 36 op 5 ke
deo s el CaiS (S Ges (Sl S culis (S il
A e 2l e Sl AV L b Ry
i S 15 e slac Il 5

GIS jleslaal b Ol o, 23 SLOK asllae a4 VY] (55 5ames
GeisS ) 53 s B sl L (S el B
e Sl 35 e glresls 5 Olulis S e 8 S b s L

3. Albalawneh

4. Ammar

5. Yogesh Bamne

6. TOPSIS: Technique for Order of Preference by Similarity to
Ideal Solution( TOPSIS)
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1. Rain Water Harvesting
2. Analytical Hierarchy process( AHP)
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Table 1. Likert spectrum scale
5 4 3 2 1

Very High High  Medium

Low Very low
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Table 2. Average scores given to the indicators as a decision matrix

Criterion Time Cost Suitable for Ease and Points
Index purpose accuracy
Distance from the road 34 1.6 3.6 3.5 0.722
Formation 34 3.5 34 2.7 0.519
Electrical conductivity 3.5 4.1 34 3.8 0.381
Impenetrable areas 33 3.2 3.8 3.6 0.601
Fault 4.6 4.4 4.7 4.6 0.505
Precipitation more than 10 mm 4.2 4.8 4.8 4.6 0.193
Evaporation 3.5 3.8 4.6 35 0.458
Slope percentage 22 2.7 4.5 4.7 0.813
Ruggedness 2.8 2.8 3.9 3.6 0.731
Permeability 2.4 2.5 42 35 0.842
Runoff coefficient 2.7 3.8 4.1 4.2 0.549
Amount of Discharge 3.5 32 4.2 3.5 0.576
Average annual rainfall 2.4 2.5 3.2 3.6 0.801
Texture 2.1 24 4.2 3.6 0.850
Distance to water resources 1.9 3.7 43 42 0.620
Land use 1.8 2.6 34 33 0.808
Depth of soil 1.8 2.2 32 3.7 0.861
Percentage of cover 2.2 2.8 34 3.7 0.771
AP
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Fig 2. Hydraulic status map based on soil texture
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Table 6. Permeability classification rate

R) Soil permeability class

1 Very High

AV
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0. (1) m\ %\ %‘% %ﬁz
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Simplicity
Criterion
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Fig 1. Diagrams of criteria weighted using Shannon

Entropy method
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Table 4. Classification rate of soil texture

Hydrau.li.c Rate Soil texture class
Conductivity
D 1 Sandy - Slate - Rubble
C 2 Loam Sandy — Sandy Loam
B Silty loamy-loamy-silty clayey
loamy-sandy clayey loamy
A 4 Clay — Clay Silty
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Table 8. Average Slope Classification Rate

®R) Slope Class
0-8
1
8-12
12-15
2
15-20
20-25
3
25-30
4 >30
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Fig 6. Slope map
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Table 7. Average annual precipitation classification rate

R) Average annual precipitation( mm)
1 <150
2 150-175
3 175-200
4 >200

N

/ Rain (mm)
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Fig 5. Rainfall map
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Table 9. Land Use Classification Rate

(R) Landuse Class
| Forest
Meadow
5 Rangeland
River
3 Irrigated Agriculture
Dry Farming
4 Rock Masses
Residential Areas
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Fig 9. The final point model map of TOPSIS rainwater harvesting =§;T:t = giﬁﬁi i Gl B
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Fig 7. Land use map
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Suitable Site Selection for Rainwater Harvesting for Drinking and Agricultural
Purposes Using Hub Coating Problem ( PR Algorithm)
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Abstract

Surface water resulted from rainfall-runoff responses in a basin is a potential water source that if it is
managed properly can be useful to demand secure. In this study, hub coating algorithm( PR) and geographic
information system( GIS) were used to identify areas with potential in Birjand plain for rainwater harvesting.
The weight of 18 decision-making indices was calculated and prioritized using TOPSIS method. After
determining the weight of each of these indices for locating rainwater harvesting potential, indices maps
were prepared in Arc GIS 10.3 software and then for final mapping of rainwater harvesting potential of
Birjand plain, points having common characteristics of 6 highest weight indices were determined. In total,
220 points were extracted as the best points from the TOPSIS method. Using the hub overlay method
with algorithm( pr) and coding in Matlab environment, out of 220 points, 20 points were identified as
suitable locations( hubs). Finally, the final map was drawn by inserting these points into ArcGIS software.
The results showed that in the north and northwest of Birjand, the soil has a high capacity for rainwater
harvesting, these areas mainly have sandy-pebbly soil texture, high permeability, moderate rainfall and
residential land use.

Keywords: Rain water harvesting, Shannon entropy, TOPSIS method, Birjand, Coding, matlab
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