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66/0- 20/0 002/0 04/0 13/0- 02/0 11/0- 25 126262 2100-1600 ( )  

01/10 10/0 003/0 006/0 02/1 24/0- 77/0 156 323454 2400-2100  

27/4 11/0 003/0 01/0 49/0 06/0- 42/0 99 291196 2600-2400  

45/2- 11/0 003/0 01/0 28/0- 13/0- 14/0- 100 522545 2900-2600  

51/5- 21/0 002/0 04/0 18/1- 15/0 03/1- 23 290662 3100-2900  

20/6- 41/0 002/0 16/0 55/2- 18/0 36/2- 6 285865 3400-3100  

0 0 002/0 0 0 13/0 0 0 194460 3700-3400  

0 0 002/0 0 0 06/0 0 0 101608 4368-3700  

03/6 21/0 002/0 04/0 32/1 04/0- 28/1 22 31871 5-0   

24/12 11/0 003/0 01/0 45/1 18/0- 26/1 92 136247 15-5  

60/6 10/0 003/0 008/0 71/0 16/0- 54/0 124 376347 25-15  

38/5- 10/0 003/0 007/0 57/0- 22/0 35/0- 131 970986 35-25  

34/7- 17/0 002/0 02/0 26/1- 20/0 5/1- 37 556358 45-35  

48/2- 57/0 002/0 33/0 43/1- 02/0 41/1- 3 64243 45<  

60/0 50/0 002/0 25/0 30/0 002/0- 29/0 4 9742   

96/2- 13/0 002/0 01/0 41/0- 07/0 33/0- 61 280856   

21/3- 13/0 002/0 01/0 44/0- 08/0 35/0- 63 296092   

49/2- 14/0 002/0 01/0 33/0- 04/0 28/0- 52 227007   

30/3- 16/0 002/0 02/0 53/0- 07/0 46/0- 42 220138   

28/5- 15/0 002/0 02/0 81/0- 13/0 67/0- 48 309351   

98/5- 15/0 002/0 02/0 95/0- 15/0 79/0- 44 320404   

96/3- 16/0 002/0 02/0 63/0- 08/0 54/0- 43 244455   

28/2- 14/0 002/0 01/0 33/0- 05/0 28/0- 52 228007   

001/7 09/0 005/0 004/0 69/0 31/0- 38/0 218 775736  
 

 

83/0 11/0 003/0 01/0 09/0 02/0- 07/0 95 459808   

41/7- 11/0 003/0 01/0 86/0- 27/0 58/0- 96 900508   

65/7- 10/0 003/0 008/0 82/0- 32/0 5/0- 121 1047276 >001/0- 
 

 

27/1 29/0 002/0 08/0 37/0 009/0- 36/0 12 43578 0-001/0-  

0 0 002/0 0 0 000/0 0 0 1514 0-001/0  

34/7 10/0 007/0 003/0 77/0 45/0- 32/0 276 1043684 001/0<  

0 0 002/0 0 0 001/0 0 0 3061 >6 TWI 

51/8- 17/0 002/0 02/0 52/1- 26/0 26/1- 34 627707 8-6  

24/6- 10/0 003/0 006/0 63/0- 29/0 33/0- 158 1158365 10-8  

66/7 11/0 003/0 009/0 87/0 15/0- 72/0 101 255989 12-10  

93/19 10/0 003/0 008/0 18/2 28/0- 89/1 116 90930 12<  

99/0- 30/0 002/0 09/0 30/0- 009/0 29/0- 11 77037 >200 SPI 

99/0- 25/0 002/0 06/0 25/0- 01/0 24/0- 16 106374 400-200  

98/0- 22/0 002/0 04/0 22/0- 01/0 20/- 21 135072 600-400  

79/1 15/0 02/0 002/0 27/0- 23/0- 03/0 361 1817569 600<  
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13/1- 15/0 002/0 02/0 18/0- 02/0 16/0- 44 269672 40-20  

24/2- 19/0 002/0 03/0 44/0- 03/0 41/0- 27 212753 60-40  
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56/1- 41/0 002/0 16/0 64/0- 01/0 63/0- 6 58845 0.5- - 1-  
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 (F) 
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 (H) 
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24/1- 1 002/0 1 24/1- 006/0 23/1- 1 17964 
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54/1 14/0 002/0 01/0 22/0 02/0- 19/0 56 240069 
    

 (L) 
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(m)  
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79/0 22/0 002/0 05/0 18/0 008/0- 17/0 20 87766 250-200  

20/0- 24/0 002/0 05/0 05/0- 002/0 04/0- 17 93274 300-250  

70/2 20/0 002/0 03/0 54/0 02/0- 52/0 26 80634 350-300  

71/0 24/0 002/0 05/0 17/0 006/0- 17/0 17 74802 400-350  

71/6- 09/0 004/0 005/0 66/0- 36/0 30/0- 189 1336727 <400  
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02/9- 15/0 002/0 002/0 4/1- 30/0 09/1- 47 736707 2208/0-0   

38/3 10/0 003/0 006/0 35/0 11/0- 24/0 144 591100 
6045/0-

2208/0 
(km/km2) 

35/3 10/0 003/0 008/0 36/0 09/0- 26/0 123 492528 
0346/1-

6045/0 
 

28/5 12/0 003/0 01/0 65/0 10/0- 55/0 82 246768 
5926/1-

0346/1 
 

05/0- 28/0 002/0 07/0 01/0- 0005/0 01/0- 13 38949 
9644/2-

5926/1 
 

24/28 10/0 008/0 003/0 06/3 11/1- 94/1 288 214639 50-0 
  

 

07/1 15/0 002/0 02/0 16/0 01/0- 15/0 45 201912 100-50 (m) 

28/0 18/0 002/0 03/0 05/0 004/0- 04/0 32 159094 150-100  

34/3- 26/0 002/0 06/0 88/0- 05/0 83/0- 15 179657 200-150  

41/3- 32/0 002/0 10/0 09/1- 04/0 04/1- 10 148739 250-200  

68/3- 32/0 002/0 10/0 17/1- 05/0 12/1- 10 160922 300-250  

78/3- 70/0 002/0 50/0 68/2- 06/0 62/2- 2 143486 350-300  

69/3- 70/0 002/0 50/0 61/2- 06/0 55/2- 2 134497 400-350  

59/8- 44/0 002/0 20/0 86/3- 45/0 41/3- 5 793106 <400  

59/6- 29/0 002/0 08/0 93/1- 15/0 77/1- 12 368673 
5151/0-0 
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13/3 13/0 002/0 002/0 42/0 05/0- 37/0 63 226401 
1892/2-

4079/1 
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Abstract 

Spatial modeling of the groundwater springs occurrences allowed the identification of new springs for 

drinking, agriculture and industry. The objective of this study was spatial modeling of the 

groundwater springs occurrences using the geomorphometry indexes affecting the groundwater 

springs occurrences and Weights-of-evidence control model and evaluating this model in Central 

Alborz. Generally, 584 springs were identified in the study area that 409 (70%) of them were utilized 

for training and 175 (30%) springs for validation of Weights-of-evidence control model. 14 important 

geomorphometry indexes includin  elevation, degree of slope, aspect, plan curvature, profile 
curvature, topographic wetnes  index, stream power index, slope length, topography position index, 

lithology, distance of faults, fault density, distance from rivers and drainage density were chosen in 

the form of Weights-of-evidence control model for spatial modeling of the groundwater springs 

occurrences. According to Weights-of-evidence control model, aspect and topographic wetness index 

had the lowest and the highest impact on the ground water springs occurrences respectively. The map 

resulted from spatial modeling of groundwater springs occurrences were classified into 4 classes 

including the low, middle, high, and very high potential occurrences. The model was validated using 

ROC method, which the area under the curve was 0.866. This means the weights-of-evidence control 

model was accurate enough for estimating the spatial modeling of groundwater springs occurrences in 

Central Alborz. 

 
Keywords: Spatial modeling, Groundwater springs, Weights-of-evidence, ROC, Geomorphometry, 
Central Alborz. 
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