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Recognition and evaluation of the susceptibility of

debris-flow watersheds through morphometric

indicators

ABSTRACT

The study mainly uses Geographic Information System (GIS) to
analyze Digital Elevation Model (DEM), and extracts the geomorphic
parameters in the watershed to calculate the watershed steepness value
(Melton Ratio) of the stream points in the 1731 debris-flow prone torrents.
The distribution of watershed Melton Ratios are classified into six
categories, and most of the watersheds belong to Types Third and Fourth.
The MR values of the 1731 debris-flow ravines are within the range of

0.114 -1.869 - with an average value of 0.647and a standard variation of

0.267. Both Log-Pearson Type III and Gumble distribution models fit the
field data well. Based on the analysis for the low MR watersheds, the
distributed MR model along the main channel is applicable to identify the
types of sediment disasters. When the MR is greater than 0.3 at the local
point, debris flow occurs given abundant loose sediment is provided
upstream. When the MR is less than 0.3, flood occurs there. On the other
hand, MR values for the confluence of upstream trunk river and tributary
stream, or upstream spilling points such as bridges or vallies should also

be examined to evaluate their corresponding disaster categories.

Key words: debris-flow prone torrents, Chenyoulan River, Lanyang

River, Melton Ratio, Alluvial fans.
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% 5-1 X3

B LRE kR MR E

k% & Jzki“nf & gﬁ(f “ﬁ;f % 42 £ (km) MRO 2R g apal
DF029 1.205 82.29 0.280 0.310 % Ak
DF030 3.051 272.63 0.942 0.571 LN
DF031 1.496 93.76 0.446 0.461 LN
DF032 1.390 61.66 0.503 0.641 LR S
DF033 1.695 74.08 0.609 0.708 3w
DF034 3.401 212.03 0.979 0.672 BN i
DF035 3.056 180.59 0.942 0.701 LN
DF036 0.460 17.05 0.294 0.712 1w
DF037 0.550 13.14 0.247 0.681 LR S
DF038 1.737 102.33 0.393 0.389 ® Rk
DF039 0.666 14.77 0.341 0.887 LN S
DF040 1.225 68.51 0.550 0.664 L S
DF041 2.252 218.55 0.623 0.421 % 7Rk
DF042(200) 0.342 7.16 0.174 0.650 LN S
DF043 0.746 47.83 0.496 0.717 LN S
DF044 0.529 9.28 0.302 0.991 LR S
DF045 0.508 16.57 0.266 0.654 L S
DF046 1.623 162.06 0.538 0.423 B FRIR
DF047 1.029 45.24 0.400 0.595 LN S
DF048 3.212 218.39 0.914 0.618 L S
DF049 0.557 11.22 0.231 0.690 LR S
DF050 0.731 65.24 0.316 0.391 ® Rk
DF051 0.551 2521 0.237 0.472 LN S
DF052 0.780 21.37 0.265 0.573 1w
DF053 3.655 402.61 0.793 0.395 % Ak
DF054 0.311 3.48 0.145 0.778 BN i
DF055 1.5698 112.15 0.493 0.466 BN S
DF056 0.734 24.87 0.232 0.465 1z
DF057 4.645 1222.79 1.217 0.348 % Ak
DF058 2.280 203.22 0.751 0.527 BN S
DF059 0.287 4.13 0.134 0.660 LN S
DF060 6.418 1997.14 1.441 0.322 % Ak
DF061 1.443 50.40 0.666 0.938 1z
DF062 1.459 59.28 0.691 0.898 BN S
DF063 0.493 7.38 0.253 0.931 BN S
DF064 1.367 76.57 0.495 0.566 LN i
DF065 0.950 45.36 0.543 0.806 LN
DF066 5.242 1167.92 1.461 0.428 ® 7 EKE
DF067 1.597 120.82 0.689 0.627 LN S
DF068 3.652 370.65 0.997 0.518 LN
DF069 1.581 127.35 0.772 0.684 LN
DF070 1.635 74.22 0.805 0.934 BN i
DF071 3.019 361.24 1.105 0.581 LN S
DF072 5.365 663.70 1.575 0.611 LN
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Eokw & Jzk“ij & * J: r‘;f % A2 £ (km) MRO J
DF073 1.530 85.79 0.806 0.870 2
DF074 1.141 59.88 0.680 0.879 2
DF075 1.124 37.18 0.690 1.132 2
DF076 1.750 120.68 0.898 0.817 2
DF077 1.384 97.21 0.716 0.726 2
DF(78 2.365 285.46 0.944 0.559 2
DF079 0.806 14.86 0.452 1.172 2
DF080 3.904 711.52 1.508 0.565 2
DF081 0.555 12.78 0.395 1.105 2
DF082 1.880 168.79 1.063 0.818 2
DF083 1.693 186.14 0.815 0.597 2
DF084 1.382 85.06 0.667 0.723 2
DF137 0.617 14.17 0.155 0.412 #
DF138 2.167 300.73 0.536 0.309 #
DF145 3.041 197.52 0.921 0.655
DF085 3.287 370.53 0.819 0.425 #
DF086 1.924 160.84 0.637 0.502
DF087 1.265 64.21 0.386 0.482
DF088 1.055 17.93 0.394 0.930
DF089 0.889 32.53 0.417 0.731
DF090 1.164 96.93 0.418 0.425
DF119 1319 39.73 0.376 0.597
DF120 2.550 311.0 0.500 0.283
DF121 0.587 14.45 0.207 0.545
DF122 0.699 33.57 0.224 0.387 #
DF123 0.859 24.48 0.198 0.400 #
DF124 0.695 24.29 0.183 0.371 #
DF125 0.595 25.14 0.189 0377 #
DF126 0.357 8.35 0.160 0.554
DF131 0.559 39.85 0.264 0.418 #
DF132 0.791 39.71 0.351 0.557
DF133 2250 238.43 0.574 0.372 #
DF134 1.461 154.28 0.576 0.464
DF135 0.805 18.68 0.311 0.720
DF143 1.988 152.93 0.738 0.597
DF149 1.068 55.18 0.557 0.750
52 mj FiES EIRBRIERELE MR E
prw | F tk;f A * r’;f BA2L(km) | MRO
DF160 3.334 349.17 0.945 0.506 2
DF161(200) 0.885 8.28 0.453 1.574 E:
DF162 2.531 198.97 0.865 0.613 E:
DF163 2.148 115.72 0.843 0.784 2
DF164 0.862 1736 0379 0.910 2
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2 ERERUERRZE RFS N R ER

Bk E B JE S‘nf‘ & &(I: T‘;f % A2 £ (km) MRO ER 7R &5l
DF165 3.836 356.12 1.143 0.606 R
DF166 2.644 96.37 1.082 1.102 ER i
DF167 2.640 168.05 1.082 0.835 ER i
DF168 1.847 79.17 0.829 0.932 R
DF169 2.150 142.35 0.874 0.733 2B
DF170 1.989 99.57 0.792 0.794 Ea it
DF185 10.057 3025.52 2.617 0.476 B FRR
DF186 1.062 25.35 0.494 0.981 R
DF187 1.213 46.22 0.665 0.978 R
DF188 3.864 413.60 1.514 0.744 ER it
DF189 2.695 183.22 1.404 1.037 Ea it
DF190 2.624 160.46 1.546 1.220 R
DF191 2.440 199.18 1.557 1.103 2B
DF192 8.711 2241.50 1.662 0.351 B ZRIRGE
DF193 8.633 1641.46 1.772 0.437 B ZRRGE
DF194 2.257 164.44 0.977 0.762 2B
DF195 1.619 52.66 0.750 1.034 2B
DF196 3.033 310.69 1.172 0.665 ER it
DF197 1.690 74.04 0.567 0.659 ER it
DF198 2.967 242.18 1.154 0.742 2B
DF199 5.066 858.98 1.611 0.550 2B
DF200 3.932 661.68 1.485 0.577 ER it
DF201 3.365 306.90 1.142 0.652 ER it
DF202 3.664 440.00 1.349 0.642 2B
DF203 2.666 187.61 1.157 0.845 2B
DF204 4.678 825.27 2.321 0.808 ER it
DF205 2.051 89.46 1.189 1.257 ER it
DF206 1.626 64.93 1.095 1.359 2B
DF207 4.0489 542.19 2.124 0.912 2B
DF208 2.430 176.25 1.184 0.892 ER it
DF217 0.874 24.50 0.391 0.790 ER it
DF219 1.763 46.44 1.006 1.476 2B
DF220 0.816 19.99 0.468 1.047 2B
DF221 2.440 34.75 0.319 0.541 ER it
DF222 1.513 20.62 0.278 0.612 ER it
DF223 3.751 385.63 0.931 0.474 2B
DF224 1.008 34.72 0.564 0.957 2B
DF225 1.116 15.74 0.518 1.306 R
DF226 3.711 398.39 1.326 0.664 R
DF227 6.713 2616.45 1.691 0.331 2B
DF228 2.202 85.93 1.070 1.154 2B
DF229 1.926 77.74 0.714 0.810 R
DF234 3.090 253.63 0.942 0.591 R
DF235 1.605 52.78 0.790 1.087 2B
DF236 0.951 50.93 0.702 0.984 2B
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KT imm A&; e M | R | R o He
Hmin 37 2.36 0241 |9 Z:DF001| w &8t |+ a4 |»F2
Hmax 3076 11520.1 0.287 |B: DFO19| iEgh | % +R5% | 343
Amin 108 0.92 1.126 |Z R4 DF118| & fit |4 L% {F% 4
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MR max 442 5.59 1.869 |&# DFI13| Bz | &% |35 2
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¢ w8 (T=1/P) 2 g Fag K &d 0T o g KX
log X =log X + Koqqx (5-9)

HWig g 2w &p’fﬂﬂ (recurrence internal, Tr=1/P) ¥ 42 28k K (dr£ 1
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