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Abstract: The Bomi section of the Sichuan-Tibet Railway passes through the glacier-covered area where multiple
large-scale river compounded with faults occur. The river water is abundant, leading to a tectonic high-pressure
water inrush and mud outburst disaster risk source. This paper studies the flow characteristics of large-scale river
and the transformation relationship between surface water and tectonic fissure water through flow measurement
and analysis of precipitation, glacier melting water, river water and groundwater hydrochemistry, isotopic
characteristics, and hydrogeochemical processes. The results show that the river water in Bomi glacier covered
area in Tibet is mainly supplied by glacier melting water and precipitation. In rainy season, the values of ¢ 0 and
0 D are less than those in dry season, indicating that the structure of water-supply source is different. During the

dry season, the main source of replenishment is precipitation due to the low temperature, and in the rainy season
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the amount of glacier melting increases sharply, which becomes the main source of recharge. The discharge of
rivers Guxianggou, Bitongqu and Longchongqu, which are compounded with the fault, is larger than 4x10* m’/d.
However, the annual flow fluctuation is less than that of the rivers in the non-fault zone. The river water could
supply the fault zone water, forming shallow circulation groundwater of 5-10 a and medium and deep circulation
groundwater of more than 4 000 a. There is a close hydraulic connection and frequent mutual transformation
between the river and bedrock weathering fissure water in the non-fault zone. The research results can provide

references for the early identification of high-pressure water and mud inrush disasters in tunnels and the

formulation of disaster prevention measures in the glacier-covered area of the eastern Qinghai-Tibet Plateau.

Keywords: glacier-covered area; surface water;

hydrochemistry; Sichuan-Tibet Railway
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Fig. 1 Geological geomorphology and location of the samplingof study area
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Fig. 2 Statistics of the main surface water flow in the study area
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Table 1 Concentration statistics of the main hydrochemical indexes of water samples

DS K’ Na' Ca” Mg cr No/a HCO3
B oYK 55 pH ;
/(mg-L ")
BRME 7.99 551.00 5.16 2.84 147.40 23.07 1.75 353.50 158.50
R/ ME 7.33 84.00 1.29 0.85 21.95 1.88 1.40 15.19 53.84
35K — 2020474 ] %’Jﬁ 7.57 248.53 2.65 1.53 62.65 7.79 1.69 118.35 85.86
bRz 0.18 143.92 1.08 0.58 37.50 5.21 0.13 102.28 2791
B aEZ 7.57 210.00 2.24 1.36 46.16 6.65 1.75 90.23 83.75
A RE 0.02 0.58 0.41 0.38 0.60 0.67 0.08 0.86 0.33
R 8.05 196.17 439 1.30 56.20 8.69 0.20 80.31 173.20
F/IMA 7.48 37.09 0.40 0.47 8.62 0.98 0.05 429 27.83
25 K—20194F8 ] {i’afﬂ‘ 7.83 96.18 1.64 0.72 26.20 3.46 0.09 25.15 64.26
bRz 0.19 55.89 1.15 0.22 16.10 226 0.04 22.53 41.16
LR 7.90 83.82 1.45 0.69 22.30 3.06 0.08 21.67 52.57
BRRE 0.02 0.58 0.70 0.31 0.61 0.65 0.45 0.90 0.64
IEHNI:] 7.69 1325.00 6.28 3.30 340.00 23.04 2.79 848.60 191.40
fe/ME 7.50 176.00 4.69 1.02 48.23 3.51 1.75 32.03 122.60
Wk SEHMH 7.58 612.50 5.62 1.94 158.11 14.59 2.18 332.11 142.25
bRz 0.08 462.82 0.58 0.86 118.45 8.55 0.45 336.14 28.48
LREIVE e 7.57 474.50 5.76 1.73 122.11 15.90 2.10 22391 127.50
A5 R H 0.01 0.76 0.10 0.44 0.75 0.59 0.21 1.01 0.20
IEoNE] 7.45 67.37 0.55 5.24 12.57 1.59 1.75 8.50 53.78
e/ IMH 6.38 10.63 0.39 0.10 1.07 0.08 1.40 1.41 6.52
Wk Kk ] ii@ﬁ 6.80 36.02 0.49 1.85 5.93 1.06 1.52 475 31.07
R 0.47 23.54 0.07 2.40 4.86 0.69 0.16 291 19.34
REITE e 6.56 30.07 0.54 0.21 4.15 1.51 1.40 433 32.90
BRFH 0.07 0.65 0.15 1.30 0.82 0.65 0.11 0.61 0.62
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Fig.3 Piper diagram of the water samples
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