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Composition of stable hydrogen and oxygen isotopic of precipitation and its

influencing factors in karst area, northwest Guangxi of China
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Abstract; In the context of global climate change, the variation of stable hydrogen and oxygen isotopes during rainfall is of
great significance to study of the rapid surface-to-subsurface hydrologic processes in karst areas. We measured the hydrogen-
oxygen isotope composition of water samples during the inter-annual scale rainfall from 2013 to 2018 and eight typical
rainfalls (heavy rain to extremely heavy rain) from 2019 to 2020 in the karst area of northwest Guangxi. We also analyzed
the variation characteristics of hydrogen-oxygen isotope and its influencing factors. The results show that the 8D, 60, and
d-excess in the summer half-year is significant ( P<0.05) lower than the winter half-year. Hydrogen and oxygen isotopes
stable in precipitation have anti-temperature effect and rainfall effect, that is, 80 value has a significantly ( P<0.001)

negative linear relationship with temperature and a significantly ( P<0.001) positive linear relationship with rainfall. In the
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process of rainfall, the rainfall effect was only observed in the long-duration (> 9.5 h) rainfall events. Extremely heavy rain
does not have a rainfall effect and is related to atmospheric or geographical factors. These results suggest that studies on eco-
hydrological processes should focus on the various characteristics of stable hydrogen and oxygen isotopic compositions of

precipitation at different time scales.

Key Words: precipitation; stale hydrogen and oxygen isotope ; water vapor source; HYPLIST model ; extreme precipitation
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Fig.1 Location of precipitation sampling site in study area
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Table 1 Basic information for typical rainfall event

YR R 1) W& R 42/ mm i fE) /h BRI 58 B2/ (mm/h) FeE T 32
Rainfall event time Rainfall amount Times Intensity Grade
2019-06-23 107.0 9.5 11.26 TN
2019-07-08 36.4 11.0 3.31 pN]
2019-09-09 55.0 4.0 13.75 W
2019-10-22 41.8 14.0 2.98 K
2020-06-05 40.6 12.5 3.24 pNT]
2020-06-06 69.0 7.0 9.86 73]
2020-06-07 115.0 3.5 32.86 R
2020-09-07 334.0 10.0 33.40 FER R
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Table 2 Seasonal Variation of 6D and 60, and d-excess in the precipitation form 2013 to 2018

2 8"80/%o 8D/ %o SLAY d-excess/%o
Season FHM RAM RAME P RAE RME OFBE RKE ROME
Mean Max Min Mean Max Min Mean Max Min

% Spring -2.92a(2.27) 1.06 -11.13 -1041a(17.84) 24.49 -81.57 13.27h(5.88) 28.81 -3.71
X Summer —8.44c(2.42) -2.53 -15.16 =57.45¢(19.99) -8.36 -118.88 10.12¢(4.74) 23.96 -5.84
FK Fall ~7.03b(2.90) 091 -14.34 —-44.51b(24.93) 8.31 -115.82 11.70bc (6.58) 27.20 -9.25
2% Winter -3.26a(3.56) 0.99 -14.92 -10.01a(31.25) 32.11 -108.25 17.05a(7.43) 33.89 0.18
Al —-6.00(3.58) 1.06 -15.16 -35.90(30.42) 32.11 -118.88 12.02(6.24) 33.89 -9.25
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Fig.3 Daily precipitation isotopes (6'30, 8D, and d-excess) collected from 2013 to 2018
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Table 3 HYSPILT back trajectory composition with the moisture in study area in different seasons
4y X HE Source of monsoon/ %
Season - PRI RN B A,
Mongolian-Siberian Asian Indian
% Spring 51.39+18.50a 37.28+20.15b 11.17+14.37¢
X Summer 14.72+20.52¢ 29.94+20.64b 59.17£22.14a
B Fall 67.61+21.22a 26.94+17.85b 5.44+14.01c
4 Winter 81.06+16.59a 18.28+17.09b 0.67+2.75¢
44F ALL 53.69+31.45 28.11£20.15 19.11+£27.82
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Fig.6 HYSPLIT back trajectory composition with the water

vapor sources under monthly scale from 2018 to 2018

2 (P<0.05) LM R ANFEFFZEAT ) B4 B B R Fh AR B, (145 2019-06-23 ,2019-07-08 F1 2020-06-05 1K F¥ i
(E7),3 W ARSI E] 43500 9.5 11 A1 12.5 h, 5 HA =35 AT HE, B AR 2019-10-22 Uk 4 R 37 22 )
K (14 h) AARFELER ROV (B 7) , vTRE SRR BN ™= A PRk R I R M ZE KU AT G, 1, R R 2
iR 80 (H A T =AU (E 7) ,2020-06-07 F1 2020-09-07 YK T B @845 K B (£ 1), R A4
S 115 mm A1 334 mm, 25 [X 380 2245 S 2[5 FR 5 1) 8.009% F1 23.30% , - 14 4 R 5 B 4351 A 32.86 mm/h Al

33.40 mm/h,

http ; //www.ecologica.cn



14 SR AV A TR U A A SR R A 2R A B A R 243

x4 HEOREET 60 5 d-excess HIFHE

Table 4 Variation of 60 and d-excess values during typical rainfall events

o 5"%0/% d-excess/% 5'%0-8D
VK ] E— — —
Rainfell ovent time BT o BTy o P g
Weight Range Weight Range Slope Interpret
2019-06-23 -8.32 -11.48—-6.86 11.34 2.67—16.55 8.04 10.75
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