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Abstract The activity evaluation of debris flow gully is the first step for forecasting, assessing, preventing, and controlling the debris
flow. In order to resolve the problems, such as complexity of determination research, difficult of datum collection in the evaluation of
debris brow gully, by virtue of GIS information processing technology, an effective and convenient method for quantitatively analyzing the
evolution stage and activity degree of debris flow gully is discussed. In the method, a index of valley longitudinal profile shape is used to
link the geomorphic system excess entropy with the evolution stage for debris flow gullies, also four ranks of activity for debris flow gully
are divided into, they are: activity (-0.097<6,P<0,1.225 <N<2.0), sub—activity (-0.097<6,P<-0.011, 0.585 <N<1.225), sub-stability
©6.P,=0, N=2.0), and stability (-0.011<8,P<0, 0<N<0.585). Furthermore, the method is applied to the middle reaches of Xianshui River
along Sichuan-Tibet Highway and detail works are carried out. First of all, 58 catchments are extracted from 1:50000 local DEM with the
support of GIS hydrologic analysis technology, and then the main lengths from 353m to 1712m and the areas from 0.47km* to 58.09km? of
these gullies are acquired. After determining on the activity of debris flow gullies, some significant results are obtained as follows: 26
gullies accounting for 44.83% of total gullies are in the active period; 30 gullies accounting for 51.72% of total gullies are in the sub—
active period and only two gullies are in the sub—stable phase. It is shown that the catchments located in the middle reaches of Xianshui
River along Sichuan-Tibet Highway are in the developing and active evolution stage, and the activity degree of debris flow gullies is at a

high level that is consistent with the actual situation. Based on the result, the method of geomorphic excess entropy analysis on the

A B8, 2012-04-16;1% = B #1 .2012-06-05
Ae A . w )l HAF R A B (12ZC1381)
YVEH A SRk, 300 TR S m AL REL GIS, & F424 :zougiang@swust.edu.cn

B 50



] jcmik

# S 2012,30(18)

¥ 3518 32 (Articles)

SCIESCE & TECHROLOGY REVIER

activity of debris flow catchments is objective, credible, easy to carry out for data scarce areas, and it is also helpful for evaluating,

warning, and reducing debris flows.

Keywords debris flow; excess entropy; activity; Sichuan—Tibet Highway
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Table 1 Longitudinal profile shape equation of gullies, values of N, §P and activity evaluation results

NAP AN n] [N N .

gg “"“?fi'f*" EVKE km  HIX 2 /m WE AR R? Chi¥DoF N 8.P ‘“ﬁ,g“ {aﬁ;l;&mr;
1 36.8391 13.7503 1579 h/H=(l/)1.7354  0.9873 0.0011 1.7354  -0.1414 I B4 T IR
2 46.3138 11.4350 1508 h/H=(I/L)1.8816  0.9295 0.0063 1.8816  —0.0902  HERZHA 15 IR
3 24.5301 10.0208 1184 h/H=(l/L)1.5646  0.9698 0.0027 1.5646  —-0.1493  HEREHA 1% B
4 2.1357 3.0659 614 h/H=(l/L)1.0862 09716 0.0027 1.0862  -0.0709 KM BT ER
5  58.0876 14.8150 1570 h/H=(l/1)2.3894  0.9659 0.0030 2.3894 0.8858  FEiRHj BARE
6  20.6259 7.7576 1418 h/H=(l/L)1.5186 09720 0.0025 1.5186  -0.1456 ¥ E&HA T IR
7 54.5866 15.8884 1595 h/H=(l/L)1.8463 0.9859 0.0012 1.8463  -0.1077 ¥ E&HA T IR
8 6.3789 5.6252 1527 h/H=(l/L)1.1982 0.9976 0.0002 1.1982 -0.0918 K& BTG IER
9 1.1294 1.6976 699 h/H=(l/L)0.7272  0.9802 0.0018 0.7272  -0.0216 K JEH BTG IR
10 1.2562 1.8237 733 h/H=(l/L)1.4470  0.9866 0.0012 1.4470  -0.1366 ¥ &I T IR
11 4.1467 3.7621 1222 h/H=(l/L)1.5978 09839 0.0014 1.5978  -0.1508 ¥ B&HA T IR
12 9.1512 6.5854 1532 h/H=(I/L)1.1728 09887 0.0010 1.1728  -0.0870 K& J&EW BTG IR
13 37.4508 14.5510 1472 h/H=(l/1.)1.4450 0.9593 0.0036 1.4450 -0.1363  HEREH] T IR
14 11.7158 6.4500 1399 h/H=(l/L)1.2182 0.9951 0.0004 1.2182 -0.0957 KW TR IER
15  54.8818 12.83853 1712 h/H=(l/L)1.5475 09916 0.0008 1.5475  -0.1481 A % 1 T IR
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Table 1 Longitudinal profile shape equation of gullies, values of N, §,P and activity evaluation results (continued)

WA T A

B FERE km AR 2 /m USSR/
7 m
16 22122 2.9054 982 h/H=(l/L)1.1413
17 3.9550 4.3453 1010 h/H=(l/L)0.8292
18 7.3938 5.9294 1310 h/H=(/L)1.1101
19 6.5610 5.2660 1242 h/H=(l/L)1.4893
20 5.8669 4.8380 1118 h/H=(l/L)1.7406
21 37.4491 10.8336 1630 h/H=(l/L)1.8310
22 7.5202 4.3910 969 h/H=(l/L)1.8242
23 13.8927 6.8706 874 h/H=(l/L)1.1544
24 16.6513 8.3830 1206 h/H=(l/L)1.7097
25 199917 5.9305 1058 h/H=(l/L)1.5824
26 12.7109 7.2715 1051 h/H=(l/L)1.3810
27 21.1267 7.8506 1086 h/H=(/L)1.4817
28 23.0925 10.1387 1329 h/H=(l/L)1.5205
29 139773 7.1414 1239 hH=(/L)1.1127
30 5.4458 7.3894 1288 h/H=(/L)1.1579
31 23.8761 9.6443 1347 h/H=(l/L)1.4858
32 413244 12.8606 1305 h/H=(l/L)1.1425
33 6.6136 5.2808 1008 h/H=(l/L)1.0236
34 4.2698 4.2735 851 h/H=(l/L)1.1802
35 2.1786 0.8916 426 h/H=(l/L)0.9506
36 2.1513 2.3755 419 h/H=(l/L)0.6788
37 1.6972 3.1159 468 h/H=(l/L)1.0748
38 23775 2.9700 934 hH=(/L)1.7187
39 32722 2.8756 621 h/H=(l/L)1.0685
40 3.5619 2.7844 666 h/H=(l/L)0.8671
41 32772 3.1900 738 h/H=(I/L)0.7089
42 2.2636 2.5105 737 hH=(/L)1.1361
43 24779 2.6561 757 h/H=(l/L)1.3102
44 2.2781 2.7335 735 h/H=(l/L)1.1302
45 2.7961 3.0317 825 h/H=(l/L)1.6374
46 1.7857 2.3133 623 h/H=(l/L)1.3241
47 1.8952 27111 598 h/H=(l/L)0.8804
48 3.7066 3.9693 1153 h/H=(/L)1.1640
49 1.6756 2.4765 620 h/H=(l/L)0.7807
50 1.4040 2.6507 657 h/H=(l/L)0.8055
51 0.4740 1.2192 353 h/H=(I/L)0.9688
52 123152 8.5733 1438 h/H=(l/L)1.1565
53 21.8580 10.1792 1459 h/H=(l/L)1.4290
54 10.1322 3.1132 609 h/H=(l/L)1.4577
55 1.7552 2.4871 670 h/H=(l/L)1.1345
56 22023 2.9630 726 h/H=(l/L)1.0080
57 1.3288 2.2068 665 h/H=(l/L)1.4414
58 4.0063 3.9543 964 h/H=(l/L)2.1376

) ” WiEwE i  TEEREE
R Chi¥DoF N S5.P B WA
0.9554 0.0040 1.1413  -0.0810 K& A BR
0.9637 0.0034 0.8292 -0.0323 KJEW A BR
0.9950 0.0005 1.1101  -0.0753  %&J&i A BR
0.9794 0.0018 14893  -0.1423  HEJ%Y] N
0.9718 0.0026 17406  -0.1404  HERLH) T BR
0.9900 0.0009 18310 -0.1141  HEREW) T BR
0.9720 0.0026 18242  -0.1168  HERL) 1% B
0.9932 0.0006 1.1544  -0.0835 RJEH A BR
0.9765 0.0022 17097  -0.1454  HERLH T BR
0.9849 0.0014 15824  -0.1502  HEREH T BR
0.9768 0.0022 13810 -0.1261  HEREEH T BR
0.9691 0.0027 14817 -0.1414  HE}%H T BR
0.9960 0.0004 15205  -0.1457  HE3% T BR
0.9783 0.0019 1.1127  -0.0757 kB B R
0.9827 0.0015 1.1579  -0.0841 kB B R
0.9773 0.0020 14858  -0.1419  HE%&] GEN
0.9842 0.0014 1.1425 -0.0812 kB A B
0.9963 0.0003 10236  -0.0601  &JEH A% B
0.9971 0.0003 1.1802 -0.0884 kJEH A% BR
0.9767 0.0021 09506 -0.0486 kB B IR
0.9867 0.0013 06788 -0.0174 kB B R
0.9850 0.0015 1.0748  -0.0689 & JE B R
0.9688 0.0028 17187  -0.1442  HERK G
0.9557 0.0042 1.0685 -0.0678  KJEH B R
0.9757 0.0023 08671 -0.0370 &JEH B IR
0.9825 0.0016 0.7089 -0.0199  kJEH B IR
0.9886 0.0010 1.1361  -0.0800 A& BEh B
0.9881 0.0011 13102 -0.1133  HEEW I R
0.9699 0.0027 1.1302  -0.0790 K& B B
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0.9889 0.0010 0.8804 -0.0387 KB B R
0.9980 0.0002 1.1640  -0.0853  KJEH] B R
0.9871 0.0012 07807 -0.0269  KJE LSRN
0.9980 0.0002 0.8055 -0.0296 & JE] LSRN
0.9936 0.0007 09688 -0.0513 K& B BR
0.9888 0.0010 1.1565 -0.0839  KJEMH LSRN
0.9768 0.0021 14290 -0.1339  HERLH B
0.9981 0.0002 14577  -0.1382  HER&H R
0.9625 0.0035 1.1345 -0.0798 k)&l AT BR
0.9924 0.0007 10080 -0.0575 RJEH AT BR
0.9849 0.0014 14414  -0.1358  HEJEH N
0.9655 0.0032 2.1376 0.1862  FEiE L =i
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Table 2 Geomorphologic standard of the activity of debris flow gully in the middle reaches of Xianshui River

along Sichuan-Tibet Highway
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