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The characteristics and influence factors of typhoon “Maria” induced rainfall §'*O at Fuzhou
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Abstract: Background, aim, and scope Hydrogen and oxygen stable isotopes in atmospheric precipitation
are often used in hydrological cycles and paleoclimatic reconstruction studies for their high sensibility to
environmental changes. Typhoon precipitation has a large contribution rate to precipitation in southeastern
China. However, the influence of typhoons often lasts only 1 to 2 days, and the existing monthly and daily

precipitation data are not suitable for in-depth study of the internal variation characteristics of stable isotopes
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of typhoon precipitation. In addition, when the typhoon landed on the southeast coast and moved inland, with
the weakening of the typhoon energy, the precipitation weakened and mixed with local water vapor, making the
inland precipitation 6'°O more complicated. Based on the meteorological data and stable isotope compositions in
precipitation of No.8 typhoon “Maria” at Fuzhou and Jiangle, the characteristics of stable isotope compositions in
precipitation of typhoon “Maria” and its influence factors have been analyzed. This has important implications for
understanding the mechanism of typhoon impact on regional rainfall stable isotopes. Materials and methods Based
on the meteorological data and stable isotope compositions in precipitation of No.8 typhoon “Maria” in 2018 at
Fuzhou and Jiangle, combined with the HYSPLIT model to simulate the source trajectory of water vapor, the
mechanism of the influence of typhoon movement on the stable isotope of regional precipitation is explored.
Results The results show that: (1) the local meteoric water line, established as: °H=7.306"0—-3.51 (R*=0.95,
N=13, Fuzhou); 6°'H=6.936""0—4.37 (R*=0.99, N=17, Jiangle). (2) During the period of typhoon “Maria”,
the variation of precipitation ¢'°O in Fuzhou is characterized by three stages, which exhibiting a reversed
U-shaped pattern. The precipitation 6'°O in stage one and three are relative positive, while in the second stage
is relative negative which is far below the average value of summer precipitation 5'*0 in Fuzhou (—6.53%o).
(3) The variation of precipitation §'°O in Jiangle is characterized by two stages, which are similar to Chinese
character “chang”. The precipitation §'°O in the stage one of Jiangle is relative positive, while the precipitation
0'°0 in stage two of Jiangle is relative negative. Discussion (1) The local meteoric water line (MLY-Fuzhou,
MLY-Jiangle) had a lower slope and intercept than GMWL and LMWL which indicated that the stable isotopes
composition in typhoon precipitation at Fuzhou and Jiangle are affected by strong “evaporation effect”. (2) The
stable isotope composition of stage two precipitation which has the most negative values is mainly influenced
by “rain shield effect” with large-scale convection, high condensation efficiency, and isotopically depleted
recycling. (3) Through the study of typhoon precipitation '°0, typhoon precipitation 4'*O has the characteristics
of spatial variation. As the typhoon landed and moved inland, affected by Rayleigh fractionation, the inland ¢'°0
value was further negative. However, due to the fact that the terrain of Fujian is high in the west and low in the
east, the change of terrain factors must also be considered. Conclusions The extreme negative of the ¢'°O value
of precipitation in stage two is affected by “rain shield effect”. As the typhoon landed and moved inland, the
inland 6'°O value became further negative, which is the result of the combined effect of Rayleigh fractionation
and terrain. During the impact of the typhoon, water vapor mainly originated from the Northwest Pacific, Indian
Ocean and South China Sea channels. Recommendations and perspectives This study is based on the Fuzhou and
Jiangle sites to study the impact of typhoon precipitation on the local precipitation 4'*O. If more sampling points
can be added for a more comprehensive comparison study, then more accurate conclusions can be drawn.

Key words: typhoon “Maria”; precipitation; stable isotope ratios; moisture source; rain shield effect
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