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Relationship between variation of stable isotopes in precipitation
and water vapor source of Zhanjiang in flood season
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Abstract The precipitation of Zhanjiang is analyzed through 68 precipitation samples and observational
weather data collected in the flood season of 2019. The isotope tracing method and the Hybrid Single-
Particle Lagrangian Integrated Trajectory (HYSPLIT) model are used to analyze the relationship between
the variations of stable isotopes in precipitation and the water vapor source of Zhanjiang in the flood
season. Besides, 5 representative precipitation cases are analyzed to find out the water vapor source of
Zhanjiang in the flood season. The results are shown below. 1) The local meteoric water line is 8D =
8.023"0-0.703 7 (R*=0.954, n=68) during the flood season in Zhanjiang; the monsoon in the early
flood season brings water vapor from the western Pacific and the content of "*O is abundant; the rainfall in
the latter flood season, which is mainly caused by local atmospheric circulation, is affected to some extent
by second evaporation under the cloud, and the content of 8D and "0 is low. 2) Before the onset of the
southwest monsoon in the early flood season, the southeast airflow around the subtropical high brings the

water vapor of the western Pacific to Zhanjiang; when the southwest monsoon erupts, the South China Sea
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and the Bay of Bengal become its water vapor sources; for the precipitation caused by tropical systems in

the latter flood season, the South China Sea and the Bay of Bengal are the main water vapor sources of

Zhanjiang; while for the precipitation caused by non-tropical systems, the Bay of Bengal is the main

water vapor source.
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Fig.1 Local meteoric water line in Zhanjiang
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Fig.2  Variation trend of stable isotopes in precipitation

and meteorological elements in flood season in 2019

(a. Dexcess; b. 8D; c¢. 8" 0; d. sunshine

duration, units: h; e. air temperature, units;: °C;

f. precipitation, units; mm)
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Fig.3  Correlation between meteorological element and 8™ O (a. air temperature, units: °C;

c. sunshine duration, units: h)
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Simulation of air mass backward trajectory of partial precipitation events in Zhanjiang during flood season of 2019

(calculation is restarted from the same location every 6 h, color bar is the sum of the frequencies of the trajectories passing

through the grid, and the grid resolution of the trajectory frequency is 0.2°X0. 2°; a and b for simulations of trajectories of

two representative precipitation cases from 12 to 16 in April before the onset of the southwest monsoon and from 28 in May

to 2 in June 2019 after the onset in the early flood season in Zhanjiang, respectively; ¢, d, and e for simulations of

trajectories of three representative precipitation cases by tropical systems from 1 to 4 in July and from 30 in July to 2 in

August and by non-tropical system from 16 to 19 in August 2019 in the latter flood season in Zhanjiang, respectively)
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