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Fig. 1 Geographical overview of the study areas and sampling sites of precipitation
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Fig. 3 Comparison of meteoric water lines in Longtan trough valley and Maoba syncline with global meteoric water lines
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Table 1  Correlation of 8O values with temperatures meeting different temperature criteria in Longtan trough valley and Maoba syncline
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S E R
n=143 n=>5 n= 66 n=56 n=16

Fekg e, o R R BN EE1£50.05, 0.01; TH.

*: significant at 0.01 level; **: significant at 0.05 level (hereinafter the same).
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Table 2 Correlation between 8'°O values and rainfall meeting different rainfall criteria in Longtan trough valley and Maoba syncline
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Table 3 Relationship between precipitation and 8'°O values in different seasons in Longtan trough valley and Maoba syncline
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Variation characteristics of stable hydrogen and oxygen isotopes in precipitation of
Longtan trough valley and Maoba syncline in Youyang, Chongqing

SUN Tingting?, YANG Yan'?, JIANG Xiuyang’, LUO Zhenyu"’, TANG Yueer"’
(1. Chongqing Key Laboratory of Karst Environment, School of Geographic Sciences, Southwest University, Chongqing 400715, China;
2. National Observation and Research Station of Karst Ecosystem in Jinfo Mountain of Chongqing, Chongqing 400715, China;
3. School of Geographical Sciences, Fujian Normal University, Fuzhou, Fujian 350007, China )

Abstract This study aims to explore the characteristics and influencing factors of 30 and 8D in precipitation in two
adjacent topographic areas of Longtan trough valley and Maoba syncline in Wuling mountain, southeastern
Chongging. Based on the sampling data about 8'°0 and 8D in precipitation of Maoba syncline (altitude of 1,140 m) and
Longtan trough valley (altitude of 330 m) in Youyang county of Chongqing in two hydrological years from June 2020
to May 2022, the meteoric water lines of the two studies areas were established, and the variation characteristics and
influencing factors of hydrogen and oxygen stable isotopes in precipitation in these areas were also analyzed.

The results show as follows. (1) The slopes and intercepts of meteoric water lines in Longtan trough valley and
Maoba syncline exceeded those of the global meteoric water lines. The values of 3O in precipitation in these two
study areas show a significant effect of precipitation, while the influence of temperature effect is relatively weak.
(2) The slope and intercept of the meteoric water line in Longtan trough valley were smaller than those in the Maoba
syncline. The difference between the meteoric water lines in these two study areas was mainly controlled by the

temperature and evaporation conditions during water vapor condensation. (3) The average values of 3"°0O and 8D in
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precipitation in Longtan trough valley were more positive than those in Maoba syncline. The results of d-excess
showed that there was a weak sub-cloud secondary evaporation of 3'°0 and 3D in Longtan trough valley. The values of
80 and 8D in precipitation in Longtan trough valley and Maoba syncline exhibited significant seasonal changes, with
negative values during the rainy season (May to October) and positive values during the dry season (November to the
following April). (3) The values of 8'°O in precipitation in Longtan trough valley and Maoba syncline showed a
significant precipitation effect, while the influence of temperature effect is weak. During the same precipitation event,
the values of 8'"°0 in precipitation in Longtan trough valley were generally more positive than those in Maoba syncline,
indicating that 8"°O values in precipitation in Longtan trough valley and Maoba syncline were influenced by elevation
effects. (4) The interannual variations of 8'°O in precipitation in Longtan trough valley and Maoba syncline were
mainly affected by the change of the proportion of water vapor transported from Indian Ocean. In the summer of 2020,
the proportion of water vapor from the Indian Ocean to the study areas reached 76%, with negative §'°O in
precipitation. However, the proportion decreased to 52% in the summer of 2021, with positive 5O in precipitation.
This study is of great significance for the understanding of the water cycle process in the karst trough valley areas of

Southwest China and for future studies on the eco-hydrological process of Longtan trough valley and Maoba syncline.

Key words precipitation, hydrogen and oxygen stable isotopes, local terrain, Longtan trough valley, Maoba syncline,

Wuling mountain
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of research on carbon cycle and carbon sink after 2015, in which studies have been conducted under the guidance of
karst critical zone theory based on the atmosphere—biology—soil-water—bedrock system, and they mainly focus on the
effect of aquatic photosynthesis, considering the impact of climate change and land-use change.

In the future, the research of carbon cycle and carbon sink in karst critical zones should be carried out under the
guidance of earth system science theory. At a micro level, studies should focus on the catalysis of carbonic anhydrase
in soil, microbial carbon sequestration, photosynthesis of aquatic plants and other biological carbon pumps to improve
the potential of karst carbon sink. At a macro level, studies should pay attention to the impact factors such as climate

change, change of land use, and change of ecosystem service functions under human activities.

Key words karst carbon cycle, karst carbon sink, bibliometrics, research trends
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