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Abstract

The aim of this research is to investigate active tectonics in the western part of Kermanshah Province using
geomorphic indexes. This region is located along major faults of the High Zagros and the Mountain Front Fault,
where the occurrence of numerous moderates to large earthquakes, including the Mw 7.3 Ezgeleh earthquake
in 2017, highlights the importance of assessing neotectonic activity.

For this purpose, a digital elevation model (DEM) was analyzed, and the study area was divided into 220
drainage basins, of which 197 were entirely located in the western sector of the province. Geomorphic indices
including hypsometric integral (HI), drainage basin asymmetry (AF), valley floor width-to-height ratio (Vf),
mountain front sinuosity (Smf), and basin shape (Bs) were calculated for these basins.

The results show that many basins are elongated and tilted, indicating significant tectonic influence. Based on
the combination of indices, the relative tectonic activity index (Iat) was derived, and the region was classified
into four zones: very high activity (22.3%), high activity (70.6%), moderate activity (6.1%), and low activity
(1%). Comparison of these results with earthquake epicenters revealed a strong spatial correlation between
highly active zones and recent seismicity.

Overall, the findings indicate that the western part of Kermanshah Province has been affected by active
tectonics during the Quaternary and that the occurrence of large earthquakes, such as the 2017 Ezgeleh event,
should not be considered unexpected. These results emphasize the necessity of recognizing seismic hazards
and developing risk management strategies in the region.

Keyword: Geomorphic index, Seismic data, Active Tectonics, Kermanshah, Ezgeleh earthquake
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Fault ID Main Fault
15 615 Mountain Front Fault-MFF
16 626 Mountain Front Fault-MFF
17 637 Mountain Front Fault-MFF
18 642 Mountain Front Fault-MFF
429 699 High Zagros Fault-HZF
552 279 High Zagros Fault-HZF
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massive, feature forming conglomerate and low -weathering cross -bedded sandstone ( BAKHTYARI FM )

gypsum- veined, red marl and siltstone { AGHAJARI FM )

and li ( GACHSARAN FM )

MiocenecAnhydrite, sult, grey and red marl ulternating with unhydrite, urgi

ivided Asmari and S| Formation

Zw Eocene-Mi

4 2 LaceneTine-bedded argi i and

shale ( Kandavan Shale )

TiocenecCream to brown - weathering, feature - forming, well - jointed limestone with interealations of shule ( ASMARI FM )

13 ¥ | Late.CretaceoussGrey and brown, medium - bedded to massive fossiliferous limestone ( KAZHDUMI FM )

E’ Paleocene-Eocene-Grey and brown, medium - bedded to massive fossiliferous limestone { TALETIZANG FM )

CretaccoussUndivided Bangestan Group, mainly limestonc and shale, Albian to Companian, comprising the following formations: Kazhdumi, Sarvak, Surgah and llam

[/ wrinssic-Cretaccaus:Kuhe Bistoon limestanc

chert with i

| Triassic-Cretaceous<Purple and red thin - bedded

of neritic and pelagic limestone ( Kerman and Neyzar Radiolarites )

[0 Triussic:Thin to meddium - bedded, dark grey dolomite ; thin - bedded dolomite, greenish shale and thin - bedded urgillaceous limestone (KHAMEH Kat and NEYRIZ FM.)
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3 0.371 46 0.375 80 0.27 114 0.421 148 0.341 185 0.314
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6 0.245 48 0.312 82 0.37 116 0.456 150 0.426 187 0.326
10 0.184 49 0.283 83 0.305 117 0.215 151 0.359 188 0.243
11 0.287 50 0.376 84 0.31 118 0.397 152 0.302 190 0.33
12 0.47 51 0.168 85 0.276 119 0.256 153 0.39 191 0.316
14 0.191 52 0.536 86 0.45 120 0.419 154 0.354 192 0.178
15 0.383 53 0.446 87 0.404 121 0.233 156 0.237 193 0.313
16 0.466 54 0.363 88 0.291 122 0.18 157 0.294 195 0.294
17 0.362 55 0.528 89 0.278 123 0.242 158 0.36 196 0.466
21 0.549 56 0.334 90 0.203 124 0.566 159 0.324 197 0.341
22 0.338 57 0.208 91 0.222 125 0.416 160 0.312 198 0.35
23 0.332 58 0.112 92 0.345 126 0.349 162 0.401 199 0.323
25 0.338 59 0.402 93 0.174 127 0.221 164 0.32 200 0.413
26 0.545 60 0.5 94 0.161 128 0.155 165 0.349 201 0.338
27 0.263 61 0.357 96 0.167 129 0.52 166 0.316 202 0.326
28 0.125 62 0.347 97 0.401 130 0.252 167 0.438 204 0.182
29 0.34 63 0.424 98 0.223 131 0.282 168 0.27 205 0.459
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34 0.499 69 0.269 103 0.5 136 0.319 174 0.253 210 0.422
35 0.607 70 0.414 104 0.217 137 0.194 175 0.258 211 0.442
36 0.521 71 0.293 105 0.311 138 0.312 176 0.239 212 0.286
37 0.251 72 0.285 106 0.381 139 0.291 177 0.39 213 0.298
38 0.36 73 0.293 107 0.304 140 0.195 178 0.278 214 0.271
39 0.311 74 0.319 108 0.297 142 0.641 179 0.379 215 0.392
40 0.348 75 0.259 109 0.175 143 0.348 180 0.299 216 0.272
42 0.243 76 0.445 110 0.314 144 0.267 181 0.288 217 0.443
43 0.184 77 0.487 111 0.377 145 0.266 182 0.419 218 0.297
44 0.388 78 0.313 112 0.353 146 0.354 183 0.31 220 0.394
45 0.28 79 0.353 113 0.406 147 0.237 184 0.231
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catch AF catch AF catch AF catch AF catch AF catch AF
3 57.5 46 67.5 80 53.2 114 43.7 148 9.4 185 68.8
5 25.7 47 75.4 81 48.2 115 83.3 149 64.6 186 29
6 46 48 38.5 82 37.7 116 343 150 46.2 187 14.8
10 55.3 49 69.7 83 39.8 117 60.6 151 42.4 188 67.7
11 72.7 50 66.3 84 76.1 118 40.9 152 15.9 190 38.9
12 38.2 51 40.1 85 45.6 119 25.1 153 79.7 191 61.5
14 70.8 52 73.4 86 79.6 120 64.8 154 51.9 192 72.6
15 27.3 53 56.4 87 22.5 121 62.1 156 40.5 193 56.9
16 44.5 54 46.1 88 55.6 122 45.5 157 6.9 195 58.9
17 433 55 36.4 89 52.9 123 56.9 158 58.6 196 8
21 65.3 56 33.2 90 38.4 124 28.3 159 67.3 197 54.9
22 50.9 57 43.5 91 60.9 125 573 160 62.4 198 79.8
23 53.1 58 9.1 92 50.8 126 38.1 162 49.6 199 64.3
25 78.6 59 45.2 93 47.6 127 57.1 164 44.1 200 43.2
26 29.9 60 34.5 94 55.2 128 70.6 165 54.5 201 66.7
27 23.7 61 34.3 96 65.3 129 45.8 166 57.1 202 35
28 42.6 62 70.4 97 24.1 130 43.9 167 58.2 204 65.3
29 60.4 63 32.8 98 35.2 131 63.5 168 53.1 205 18.5
30 67.7 64 45.5 99 68.9 132 65.8 169 41.5 206 64.4
31 66.5 65 56.6 100 59.5 133 70.9 170 72.6 207 57
32 20.5 66 46.6 101 26.4 134 63.9 171 29.3 208 43.2
33 429 67 59.8 102 42 135 59.8 172 49.9 209 313
34 37.5 69 52.8 103 67.9 136 30.4 174 42.6 210 64.7
35 57.1 70 22.7 104 52.8 137 80.7 175 553 211 27.7
36 62.4 71 36.5 105 58.5 138 48.9 176 26.6 212 69.6
37 40.1 72 51.6 106 49.2 139 77.4 177 45.6 213 67.8
38 72.9 73 17.9 107 59.1 140 74.1 178 25.1 214 36.9
39 59.1 74 29.3 108 31.9 142 32.8 179 61.6 215 68.5
40 62.9 75 56.2 109 28.2 143 68.6 180 78.7 216 40.8
42 34.8 76 33.1 110 7.3 144 56.2 181 7.9 217 459
43 35.2 77 44.5 111 34.5 145 34.5 182 423 218 56.4
44 42.5 78 66.1 112 61.6 146 26.9 183 80.2 220 54.5
45 46.5 79 55.1 113 36.4 147 479 184 723
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catch Vi catch Vi catch Vi catch Vi catch Vi catch Vi
3 0.001 46 0.008 80 0.038 114 0.006 148 0.066 185 0.011
5 0.046 47 0.006 81 0.016 115 0.011 149 0.044 186 0.017
6 0.012 48 0.017 82 0.013 116 0.009 150 0.018 187 0.007
10 0.008 49 0.003 83 0.025 117 0.022 151 0.125 188 0.045
11 0.02 50 0.023 84 0.005 118 0.012 152 0.011 190 0.006
12 0.013 51 0.003 85 0.037 119 0.008 153 0.016 191 0.003
14 0.04 52 0.008 86 0.003 120 0.032 154 0.009 192 0.003
15 0.125 53 0.011 87 0.006 121 0.064 156 0.01 193 0.009
16 0.004 54 0.004 88 0.007 122 0.09 157 0.006 195 0.008
17 0.5 55 0.006 89 0.013 123 0.111 158 0.037 196 0.2
21 0.002 56 0.043 90 0.071 124 0.003 159 0.011 197 0.014
22 0.07 57 0.013 91 0.014 125 0.002 160 0.031 198 0.004
23 0.09 58 0.037 92 0.047 126 0.004 162 0.011 199 0.009
25 0.005 59 0.003 93 0.021 127 0.022 164 0.023 200 0.031
26 0.001 60 0.01 94 0.017 128 0.428 165 0.003 201 0.49
27 0.003 61 0.009 96 0.086 129 0.003 166 0.066 202 0.012
28 0.017 62 0.001 97 0.007 130 0.038 167 0.004 204 0.142
29 0.005 63 0.007 98 0.006 131 0.016 168 0.008 205 0.153
30 0.002 64 0.009 99 0.014 132 0.001 169 0.09 206 0.025
31 0.016 65 0.071 100 0.004 133 0.002 170 0.011 207 0.003
32 0.016 66 0.009 101 0.027 134 0.016 171 0.009 208 0.006
33 0.003 67 0.007 102 0.028 135 0.03 172 0.004 209 0.006
34 0.002 69 0.011 103 0.002 136 0.038 174 0.009 210 0.04
35 0.002 70 0.029 104 0.037 137 0.017 175 0.003 211 0.003
36 0.002 71 0.009 105 0.013 138 0.012 176 0.008 212 0.035
37 0.004 72 0.006 106 - 139 0.012 177 0.012 213 0.004
38 0.005 73 0.017 107 0.003 140 0.035 178 0.001 214 0.003
39 0.042 74 0.003 108 0.015 142 0.002 179 0.004 215 0.09
40 0.014 75 0.005 109 0.142 143 0.026 180 0.003 216 0.004
42 0.002 76 0.007 110 - 144 0.166 181 0.025 217 0.125
43 0.016 77 0.002 111 0.017 145 0.003 182 0.003 218 0.006
44 0.007 78 0.01 112 0.062 146 0.02 183 0.003 220 0.007
45 0.011 79 0.004 113 - 147 0.018 184 0.007
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catch Bs catch Bs catch Bs catch Bs catch Bs catch Bs

3 3.713 46 3.102 80 6.780 114 3.386 148 2.306 185 3.824
5 2.021 47 1.956 81 2.467 115 1.639 149 3.191 186 4.151
6 2.007 48 2.580 82 1.258 116 4.134 150 2.267 187 1.548
10 1.772 49 5.236 83 3.1593 117 3.487 151 2.326 188 1.983
11 1.222 50 1.985 84 4919 118 1.817 152 2.072 190 3.705
12 2.165 51 2.157 85 3.393 119 3.833 153 3.245 191 2.930
14 3.524 52 1.795 86 1.697 120 3.481 154 2.966 192 3.631
15 2.215 53 2.743 87 2.194 121 3.438 156 3.110 193 5.052
16 2.891 54 1.794 88 2.070 122 1.671 157 4.645 195 2.806
17 1.723 55 2.363 89 2.950 123 1.356 158 1.812 196 3.501
21 3.108 56 3.377 90 2.028 124 3.229 159 3.201 197 5.577
22 3.023 57 2.187 91 2.180 125 1.566 160 3.837 198 2.866
23 1.380 58 2.242 92 3.682 126 2.315 162 2.499 199 3.901
25 2.287 59 2.498 93 3.108 127 2.222 164 2.148 200 6.145
26 2.355 60 2.211 94 3.008 128 2.033 165 1.757 201 5.150
27 2.474 61 2.850 96 2.011 129 3.546 166 2.568 202 2.480
28 1.837 62 1.780 97 2.624 130 2.136 167 3.153 204 2.664
29 2.069 63 1.522 98 2.330 131 2.549 168 4.502 205 2.476
30 1.870 64 4.166 99 3.08 132 3.020 169 1.803 206 4.117
31 1.385 65 1.643 100 1.399 133 3.522 170 2.137 207 2.589
32 2211 66 5.883 101 3.726 134 4.605 171 3.077 208 3.461
33 1.656 67 2.653 102 4.493 135 4.352 172 3.151 209 1.959
34 1.572 69 5.452 103 3.323 136 2.847 174 2.556 210 2.663
35 1.984 70 2.085 104 1.162 137 3.115 175 7.618 211 2.235
36 1.193 71 2.080 105 2.728 138 2.853 176 3.379 212 1.732
37 1.455 72 6.182 106 2.469 139 2.314 177 3.920 213 2.391
38 2916 73 2.642 107 2.401 140 1.987 178 2.287 214 3.360
39 3.254 74 3.135 108 1.609 142 2.335 179 2.643 215 2.800
40 2.017 75 2.761 109 2.494 143 1.717 180 2.798 216 2.320
42 2.344 76 1.350 110 2.349 144 1.616 181 3.381 217 4.754
43 1.813 77 1.360 111 2.070 145 2.143 182 2.341 218 1.504
44 1.791 78 2.020 112 2.198 146 1.761 183 1.886 220 3.162
45 2.702 79 1.958 113 3.384 147 3.802 184 3.990
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