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Abstract: The Himalayas is a huge mountain formed by the collision between the Eurasian plate and the Indian Ocean plate.In the
history, there were many earthquakes with magnitude of 7 or more, which caused a large number of secondary geological disasters, and
formed complex and diverse landform.Based on the previous data, field surveys and remote sensing interpretation, combined with the
geomorphological map of the Himalayas seismic belt ( Xigaze section) , the powerful data management and spatial analysis capabilities of
GIS were used to analyze major geological hazards in the Xigaze area and make maps of geological hazards and density contour. The
results show that the main geological disasters are concentratedly distributed in five areas. The main geological disasters occur in strongly
denudated and undulating mountains and periglacial extremely undulating mountain landforms, followed by valley plain and moraine
hills. Other geomorphic features have less developmental hazards.Landslides and collapses are prone to occur on sunny slopes below 3500
m (90°~270°), and are most sensitive on the southeast—trending slope.Landslides and collapses are prone to occur at slopes of 15°~45°
and 35°~90° respectively. Debris flow disasters occur most often in valleys with basin area less than 5 km?, relative elevation difference
greater than 100 m, and the longitudinal slope greater than 212.56%0.They are especially developed in V—shaped valleys.
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Fig. 1 Distribution of collapse,landslide and debris flow disasters in the Xigaze area
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Fig. 2 Density contour map showing distribution of collapse,landslide and debris flow disasters in the Xigaze area
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Fig. 3 Geomorphic zoning map in the Xigaze area
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Fig. 4 Superimposed map of geomorphic zoning and geological hazards in the Xigaze area

FEEINIAT. VR B X P T
BRI TR K VR M T O e
SR 2 M IR R — M, X R
T 25 T X W e PR A 2,

1500 —

1378(34%) 1376(34%)

1200 —

BT RKERKE
& BIFFEIX 2% AR AT M 7 9 35 2 77 6 L
B 7 Guitail i 6 &l 6,
2 5.2 SRR E 5 M I R A KB
1 | ES T
- S ey PP A S A T R A 1

JrR F A E T —E R , iR
HGEFR R 5K | HE 5 2 1t
KU I F R A SRR, M
2000 1ov0 L EALFRYRE S | m AR AR B R U
P Mﬁ-@@\\; o8 St g P Eﬁ%’?ﬁﬁlﬁﬁfﬁ TR R ,/ZlijC DEM
T g e o &&W& ETHWBE WM :5 J7 R, &
o T ArcGIS =44 I3k .

5 IO T AL TE R 521 SHARARRE 5REHRRH
Fig. 5 Statistical map of superposition of geological SEPE R B M B 0 e A Y T2
hazards and geomorphic units in the Xigaze area i PRl -2 — AN MR AR N 1R 1 g 43 A

T LR R T AR A I T A

300 —

92(2%)

59(2%) 40(1%) 49(1%) 53(1%)




5540 % 55 11 1) REFETE 2 B ChRITE L Bk s 32 b B K 5 M M SR 56 R —— AT H E M X A5 1975
Fo EZMMATHRRELZELR
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Fig. 6 Comparison of geological hazard types of each geomorphic unit in the Xigaze area
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Fig. 8 Relationship between landslide, collapse geological hazards and slope direction in the Xigaze area
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*x7 HENHBEMARESHEEXR
Table 7 Relationship between landslide hazards

and slope in Xigaze City

F10 HEMNTEE GBBHERARESESEXER
Table 10 Relationship between landslide, collapse

hazards and elevation in Xigaze City

WY W LC/ (1> - (ST LAV ¢ Y i LC/ (4> -
Wepg/ o X . POA/% POLN/% B . POA/% POLN/% .
km~ /A 100 km ™) [/ m km? B/ 100 km ™)
~15 ) 0 649 619 0
0~15 - 93766.77 4 S1.64%  19.61% 0.04 <2500  121.47 76 0.07%  9.39% 62.57
15~25 45117.85 58 24.85%  28.43% 0.13
25~35 31762.05 66 17.49%  32.35% 0.21 2500~3000 183.87 87 0.10%  10.75% 47.32
35~45  9010.17 32 4.96%  15.69% 0.36
45~55  1447.40 5 0.80% 2.45% 0.35 3000~3500 460.99 119 0.25% 14.71% 25.81
55~90  476.39 3 0.26% 1.47% 0.63
— - — - — 3500~4000 3996.70 155 220%  19.16% 3.88
1 PoA NI AL E 20, PoLN A8 H 0 L, LC MR
= - N 4000~4500 19272.80 250 10.61%  30.909 1.30
*8 HBRUGHBERARESHEXR & ‘
Table 8  Relationship between collapse hazards 4500~5000 69207.42 104 38.11%  12.86% 0.15
and slope in Xigaze City
. >5000  88337.38 18 48.65%  2.22% 0.02
WY s LC/ (1> -
Wepgs° N o POA/% POLN/% _
km~ w4 100 km ™)
3) 325 3 32 4 |
0~15  93766.77 2 51.64%  0.33% 0.00 R RARAREAER
1525  45117.85 9 24.85% 1.49% 0.02 Table 11 Statistics of drainage area of debris flow gully
25~35  31762.05 51 17.49%  8.43% 0.16 PR km? <5 5~10 10~100 >100
35~45  9010.17 126 4.96%  20.83% 1.40
’ ' RAORER % 2395 405 384 15
45~55  1447.40 91 0.80%  15.04% 6.29
55~90 47639 326 0.26%  53.88% 68.43 BT i el 74.87% 12.66% 12.00% 0.47%
#*9 HEUNHEE ABHMRRESHEEXR *®12 RARASHEAMEE

Table 9 Relationship between landslide, collapse

hazards and slope direction in Xigaze City

Table 12 Statistics of relative elevation difference

of debris flow gully

MmEY B B POA  POLN LC/ (1 -

e km?> /A /% /% 100 km™?)

P 9957.21 0 5.48% 0.00%  0.00
Jt(337.5~22.5)  21567.43 75 11.88% 9.27%  0.35
b4 (22.5~67.5) 2184423 58 12.03% 7.17%  0.27
ZK(67.5~112.5)  21353.85 92 11.76% 11.37%  0.43

B4 (112.5~157.5) 21106.32 141 11.62% 17.43%  0.67

Nelag e . . 0 9.0 0 fre
Fg(157.5~202.5 21772.94 108 11.99% 13.35% 0.50

MTH(202.5~247.5) 21742.14 108 11.97% 13.35% 0.50

74 (247.5~292.5) 21349.23 126 11.76% 15.57% 0.59

JEPE (292.5~337.5) 20887.29 101 11.50% 12.48%  0.48

534 RABERL ZAYPREH X Z

5T X e A 3t (8 P S P B AE R T 212.56 %okt
AT 5 REU 64.05% ,/NTF 52.41 %0 A ST i,
A, XS5MRXN E@i&%i&%ﬂ%ﬁ?ﬁﬁﬁjﬁa‘é
2 WFFEIX L T AR R TR AY 69.08% , HH 14

WA 22/m <100 100~300  300~500 >500

AR % 120 922 991 1166
T i LAl 3.75% 28.82% 30.98% 36.45%
* 13 RARGEENE
Table 13 Statistics of cross sectionfor debris flow trench
AR 2ZE/m VIER WY UBS 2 SF-H
ARAE % 2451 427 128 193
ST i LAl 76.62% 13.35% 4.00% 6.03%

PR, B BE VA TR, W IR
(F£14),
535 RABEALLIILEH X AR
5T DX A S B XA ] 320 139 39 88 22 K
T 250, 5 BB 83.71% , P B B R T 32009 1
55.64% , BLIABER I RHE = e A T 45 2 & A A F)
FAF. CERIE R B B HE R AR e M 2%, 324

NN B R S
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Table 14 Statistics of longitudinal gradientfor

main gully of debris flow

- 52.41%0~  105.11%0~
FIWIPIEFE  <52.41% >212.56%0
105.11%0  212.56%o
AT % 46 179 925 2049
T o e 1.44% 5.60% 28.92% 64.05%
£ 15 RAEREAEMN LK E

Table 15 Statistics of slope gradient on both
sides of debris flow gully

WEMNLS R ° <15° 15°~25°  25°~32° >320
T WA E 4 74 447 898 1780
T 7 L) 2.31% 13.97% 28.07% 55.64%
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