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5. Frequency ratio
6. Slope length
7. Stream power index
8. Topographic wetness index
9. Relative operating characteristics
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Fig 1. spring locations map of Sira Watershed
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Table 1. data used of Sira Watershed

Cloaal baib nds GIS 5 esls & ool Jele
Classification ~ Classification Data type in GIS Scale Reference
5] Lol Cgad 5o ki Ol T e oy e 28 0
Groundwater Location of springs Points 1: 25000 Iran Water Resources
Management Company
SISy O b = o —slabais S 6,3 paid Vbl
Topography Point-linear-polygon 1:25000 National mapping agency
Sk sl 535S Sl dn e
Soil Network 20*20m National Soil Ingtitute
2l s sl Landsat (glo,lsals 5Lzl
b slaalis Land use Network 20*20m Landsat satellite images
Basic maps
b 08k 2358 el Olejl
Geology Polygon 1: 100000 Marzanabad Geological Survey of the
country
(JeS)ae | shas sl Landsat le,l sale sl
Drainage density Network 20*20 m Landsat satellite images
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Table 2. spatial relationship between each effective factor and spring locations using FR model in Sira Watershed

wals 53 oSy sl Lals Loy dadiz 3l Aoz Lz > (FR) 13l b ced
N No. of pixels in Percentage of No. of  Percentage of springsFrequency ratio (FR)
Class domain domain springs
e o s
Slope percentage

<5 163 0.02 0 0.00 0.00

5-8 1069 0.14 0 0.00 0.00

8-12 1832 0.24 0 0.00 0.00
12-20 3678 0.48 2 3.45 7.13
20-30 11810 1.55 6 10.34 6.66
30-60 26008 3.42 9 15.52 4.54
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60 < 250684 32.95 24 41.38 1.26

) f—w)‘ 465596 61.19 17 29.31 0.48
Elevation (m) ' ' '
1805-2000 22365 2.94 2 3.45 1.17
2000-2200 70644 9.29 13 22.41 241
2200-2400 121339 15.95 10 17.24 1.08
2400-2600 116381 15.30 14 24.14 1.58
2600-2800 91341 12.01 7 12.07 1.01
2800-3000 84934 11.16 7 12.07 1.08
3000-3200 82114 10.79 5 8.62 0.80
3200-3400 69823 9.18 0 0.00 0.00
3400-3600 53809 7.07 0 0.00 0.00
3600-3800 36344 4.78 0 0.00 0.00
3800-4000 11601 1.52 0 0.00 0.00
4000-4020 145 0.02 0 0.00 0.00
(TWD 318 55 s s
Topographic wetness index
(TWI)
<8 714117 93.9 13 22.41 0.24
8-12 38830 5.1 29 50.00 9.80
>12 7867 1.0 16 27.59 26.68
SPDabts s, 0L > Latls
Stream power index (SPI)
0-100 22791 3.0 1 1.72 0.58
100-200 40280 53 3 5.17 0.98
200-300 54874 7.2 3 5.17 0.72
300-400 59973 7.9 2 3.45 0.44
400-500 58432 7.7 1 1.72 0.22
500< 524490 68.9 48 82.76 1.20
(LS) i J b
Slope length (LS)
<20 740937 97.4 48 82.76 0.85
20-40 19714 2.6 10 17.24 6.65
40-60 153 0.0 0 0.00 0.00
>60 36 0.0 0 0.00 0.00
(100/m) o (st
Plan curvature (100/m)
ke 189440 24.9 36 62.07 2.49
Concave
Ch“‘ 361034 47.5 16 27.59 0.58
Flat
S 210366 27.6 6 10.34 0.37
Convex
m) s, sl alols
Distance from rivers (m)
<100 39263 5.2 13 22.41 4.34
100-200 38217 5.0 7 12.07 2.40
200-300 37258 4.9 6 10.34 2.11
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300-400 36606 4.8 4 6.90 1.43

400-500 36151 4.8 6 10.34 2.18
500< 573345 75.4 22 37.93 0.50
m) s3> 3l alsls
Distance from roads (m)
<100 61113 8.0 11 18.97 2.36
100-200 54080 7.1 15 25.86 3.64
200-300 40341 5.3 4 6.90 1.30
300-400 47983 6.3 3 5.17 0.82
400-500 46035 6.1 1 1.72 0.28
500< 501288 65.9 24 41.38 0.63
m) |5 3 alsbs
Distance from faults (m)
<100 117732 15.5 11 18.97 1.23
100-200 104574 13.7 11 18.97 1.38
200-300 86675 11.4 5 8.62 0.76
300-400 71728 9.4 3 5.17 0.55
400-500 59709 7.8 4 6.90 0.88
500< 320422 42.1 24 41.38 0.98
b
Lithology
DPj,r 26606 35 0 0.00 0.00
Eka 8183 1.1 0 0.00 0.00
Ekt2 210619 27.7 5 8.62 0.31
Ekt3 13213 1.7 0 0.00 0.00
Jd1 43238 5.7 1 1.72 0.30
M 25446 33 2 345 1.03
Pd 14859 2.0 0 0.00 0.00
PeEZ 2893 0.4 0 0.00 0.00
P€-€s 25409 33 7 12.07 3.61
P€k 297858 39.1 21 36.21 0.92
Qal 2223 0.3 0 0.00 0.00
Qs 1460 0.2 0 0.00 0.00
Qt2 11055 1.5 13 22.41 1543
TRIJs 62044 8.2 8 13.79 1.69
€q 4551 0.6 1 1.72 2.88
€z 11183 1.5 0 0.00 0.00
2l 8
Land use
CL 35508 4.7 11 18.97 4.06
Garden
bK;"' 61673 8.1 1 1.72 0.21
Forest
S 69701 9.2 2 3.45 0.38
Rock
Er 591439 77.7 38 65.52 0.84
. Grassland
Residentialarea
L};}ima il 2519 0.3 6 10.34 31.25
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Sk S5 05 S

Soil hydrologic group
A 1284 0.2 0 0.00 0.00
B 18240 24 13 22.41 9.35
C 657595 86.4 43 74.14 0.86
D 83721 11.0 2 3.45 0.31
km/km?) 2805 oS1 5
Drainage density (km/km?)
<1 275526 36.2 6 10.34 0.29
1-2 204499 26.9 11 18.97 0.71
2-3 161061 21.2 21 36.21 1.71
3-4 93655 12.3 16 27.59 2.24
4-5 24547 32 6.90 2.14
5< 1552 0.2 0 0.00 0.00
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Fig 4. Land use map of Sira Watershed
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Abstract

In this study, using the frequency ratio (FR) model, an attempt has been made to identify areas with
high groundwater potential of the Sira catchment. Effective factors for preparing groundwater potential
map including slope aspect, slope percentage, slope length (LS), Elevation, stream power index (SPI),
topographic wetness index (TWI), plan curvature, distance to rivers, distance to roads, distance to faults,
lithology, land use, soil hydrological groups and drainage density considered for groundwater potential
zone mapping. In the GIS environment, the maps of factors were prepared and overlapped. There are 83
springs in the region, of which 58 were used for modeling and 25 for validation in the FR model. Finally,
using the model output, the potential map of groundwater resources was created. The ROC curve was used
to validate and evaluate the groundwater potential maps. Validation results showed that the area under the
curve (AUC) in the frequency ratio model is 81.21percent, which has a good performance in the potential of
groundwater resources in the region. Based on the results of spring potential, 5.07, 13.59, 42.85, and 38.48

percent of the region were in low, medium, high, and very high classes, respectively.

Keywords: Groundwater potential map, Frequency ratio, Sustainable management, Sira, Area under

the curve.
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