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Analysis on the variation of typhoon precipitation 6'°O during typical El Nifio event:
A case study of Typhoon Mangkhut (2018)
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Abstract: The rainfall caused by typhoon is different from the other precipitation event due to its unique physical structure.
The stable isotope composition of typhoon precipitation is also quite different from that of a general precipitation event. Based
on meteorological data before and after the landing of Typhoon Mangkhut (2018) in Guangzhou and Dongguan and stable
isotope data of precipitation at hourly resolution, we analyzed the characteristics of the stable isotope variation of the typhoon
precipitation and its influencing factors. During the influence of Typhoon Mangkhut, the 6'*0 value of precipitation in
Guangzhou ranged from —5.7%o~—19.2%o, with a variation of 13.5%o; and the average value was —15.5%o. The variation of 5'%0

value in Dongguan was —7.3%0~—20.0%o, with a variation of 12.7%o; and the average was —14.8%o. The variations of 6'%0 value
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of precipitation in the two places both showed the three-stage variation characteristics of inverted U-shape. Due to the

influence of evaporation, the precipitation oxygen isotope values in the typhoon at the front and back were relatively positive

in two places, of which Guangzhou was (—5.7%0~—9.3%0, and Dongguan was —7.3%o0~—8.1%o. The stable isotope values of

precipitation in the typhoon central area of the two places were extremely negative, ranging from —16.0%0 to —19.2%0

(Guangzhou) and from —13.0%0 to —20.0%0 (Dongguan), which were the most negative precipitation 5'%0 values reported in

this region so far. According to the analysis, the generated distant typhoon intensity was enhanced during the El Nifio. Thus,

the stronger convection and water-vapor circulation in Typhoon Mangkhut (2018) led to extreme negative §'°0 value of its

precipitation.
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