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Effects of the construction of the lower Yarlung Tsangpo River tunnel
project on the stability of soil organic carbon
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(College Ecological and Environment, Chengdu University of Technology, Chengdu 610059, Sichuan, China)

Abstract: Tunnels have been widely constructed in plateau mountains. However, the effects of tunnel construction on soil
organic carbon stability have not been extensively studied. Soil organic carbon stability is an important indicator to evaluate
the response of soil ecosystems to environmental changes. To detect the resistance of soil organic carbon (SOC) to tunnel

construction in the lower Yarlung Tsangpo River tunnel, we compared the response of SOC stability to tunnel construction in
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the engineering impact (ED) and undisturbed (CK) areas by combining labile organic carbon (LOC), soil agglomerates, and
soil enzymes. The results showed no significant differences among CK 255.31 and 91.19 mg-kgfl and ED 291.40 and 110.28
mg-kgfl in terms of SOC and LOC contents (P > 0.05), respectively. The proportion of > 0.25 mm aggregates in all soil
fractions was over 80%. With the decrease of aggregate size, the content of organic carbon in aggregate showed a decreasing
trend, but no significant difference between the ED and CK areas was observed. This study showed that the tunnel
construction did not change litterfall, indicating that tunnel construction did not affect the input and output of SOC.
Moreover, there were no significant differences in soil enzymes, microbial biomass carbon, and soil agglomerate composition
between ED and CK, indicating that the tunnel construction had no significant effect on the microbiological regulation
mechanism of SOC stability and the physical protection mechanism of soil agglomerates. In conclusion, our study indicated
that the tunnel construction in the lower Yarlung Tsangpo River did not have a significant effect on the stability of soil
organic carbon. These findings can aid in evaluating the impact of tunnel construction on the environment and providing an

important basis for ecological protection in the lower Yarlung Tsangpo River.

Keywords: lower reaches of Yarlung Zangbo River; tunnel engineering; soil organic carbon ; soil organic carbon stability;

reactive organic carbon; soil microbial biomass carbon; soil enzyme activities; soil aggregate
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Figure 1 Overview map of the study area
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Table 1 Basic situation of vegetation in disturbed and undisturbed areas

i IR B mREE  PHANE WEnE
Treatment Average elevation/m p Vegetation density/(plant'm °) Mean DBH/cm Litter biomass/(g'm )
ED 1693 +32a 54+0.9a 0.29 = 0.08a 22.03 +13.74a 440.53£4031a

CK 1746 +12a 51+0.3a 0.28 £0.02a 19.75£12.12a 322.76 £ 178.51a

EDJYSEIX, CKOAARMIAX ; AE/NG P RER R X 500 X A fibe 22 7 35 (P < 0.05); FIA

ED and CK are disturbed and undisturbed regions, respectively. Different lower case letters within the same column indicate significant differences

between the indexes in the disturbed and undisturbed areas at the 0.05 level; this is applicable for the following figures and tables as well.
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Figure 2 Distribution of experimental sample sites
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Figure 3 Soil organic carbon and labile organic carbon components in different regions
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Same lowercase letters indicate no significant difference between treatments at the 0.05 level; Different lowercase letters indicate significant diffrence

between treatments at the 0.05 levels; this is applicable for the following figures as well.
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Figure 6 Distribution of soil enzyme activity in different regions
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