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Review on the hydrology and the ecological and environmental effects of tunnel

construction in the karst valley of Southwest China
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Abstract; Tunnels are densely distributed in the karst valley area of Southwest China, and tunnel water inrush has caused a
series of ecological and environmental problems. This paper reviews the current status of the ecological and environmental
effects caused by tunnel construction, including changes in the distribution patterns and hydrological processes of water
resources that may induce geological disasters, reduce land quality, increase soil pollution, and affect vegetation growth and
distribution. There are multiple studies on the impact of tunnels on hydrology and water resources, but there is no unified
understanding regarding the impact of tunnels on soil and vegetation. The general trends and direction of future research are
as follows; a hydrogeological model of water resource distribution patterns and the hydrological processes affected by
tunnels; the transformation processes of precipitation, surface water, soil water, groundwater, and tunnel water; the
evolution mechanism of the groundwater field; physiological processes and diversity changes in the vegetation of the karst

valley area.
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Fig.1 Traffic and carbonate distribution in karst valley area of Southwest China
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Table 1 Statistics of railway tunnels in southwest karst valley area

24 RN (3R 13 K ik
Line name Number of tunnels Length/km Remarks
T E 4k Chongqing-Guizhou high-speed Railway 115 169.882 JT A % iE
JIES 8k % Sichuan-Guizhou Railway 115 34 A RRIE
B8k Shanghai-Kunming high-speed Railway 127 171.062 JT A % iE
PTEVER I Shanghai-Kunming Railway 185 71.8 JT A % IE
1 £k Hubei-Chongging second Railway 5 25.594 KRGt b i
FEI P Hubei-Chongqing Railway 1 5.334 RGe it b i
LI %4% R % Han-Hu-Rong High-speed Railway 230 519.724 T4 W% iE
JRHT =8k Chengdu-Chongqing High-speed Railway 2 10.818 KRG h%iE
JRHT R Chengdu-Chongging Railway 0 0 KRGt b i
K% Da-Wan Railway 0 0 KRG %
= %% San-Wan Railway 3 13.668 ARG %
BRI Sui -Yu Railway 0 0 B R
22Tk Lanzhou-Chongging Railway 2 8.91 KGi it 40 %l
W Chongging-Huaihua Railway 190 241 JIAT h%3E
St Total 975 1271.792
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Table 2 Statistics of expressway tunnels in southwest karst valley area

B/ HRET

. S & 1 % KA gts
Provinces/municipalities directly
. Number of tunnels Length/km Remarks

under the Central Government

T K Chongging 164 424.8 KRGe v bk i
FeM Guizhou 88 158.648 KRG E R E
W1t Hubei 124 331.547 RGEH R E
3% Hunan 17 54.695 KRGt b E
P41l Sichuan 28 90.334 Kot s i
A3t Total 421 1060.024 ARG k% i
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Table 3 Statistics of karst tunnels with water inflow greater than 1x10* m®/h in karst valley area of Southwest China
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Tunnel Railway/Highway Length/m 4 3
(1x10*m>/h)
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Fig.2 Schematic diagram of longitudinal profile of water resources and hydrological processes affected by tunnel drainage
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Fig. 3 Schematic diagram of ground collapse caused by

tunnel drainage
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