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Comparative analysis of the water vapor paths and sources for different heavy
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Abstract: As water vapor is essential for typhoon precipitation, exploring its origins is important for understanding the evolution of these
precipitation events. This study uses Hybrid Single-Particle Lagrangian Integrated Trajectory model (HYSPLIT) which is driven by the
data from the fifth generation atmospheric reanalysis data of the European Center for Medium-Range Weather Forecasting, and the areal
source receptor attribution method. The differences and their causes of atmospheric circulations, water vapor paths and contribution of two
centers of precipitation in Zhejiang and southern Jiangsu, as well as Shandong during Typhoon Lekima (1909) are analyzed. The results
are as follows. (1) From the perspective of atmospheric circulation, water vapor of the precipitation in Zhejiang and southern Jiangsu is
mainly transported by the southwesterly water vapor channel and the easterly airflow to the north of Typhoon Krosa. As the southwesterly

airflow weakens, the water vapor for the precipitation in Shandong is primarily supplied by Pacific water vapor via the easterly airflow to
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the north of two typhoons. (2) There are four main moisture paths responsible for precipitation in Zhejiang and southern Jiangsu,
respectively from the eastern Pacific Ocean, Australia, the western Pacific Ocean and the Indian Ocean, while there are three main
moisture paths for precipitation in Shandong, respectively from the eastern Pacific Ocean, the Indian Ocean and the western Pacific Ocean,
with the proportion of the eastern Pacific path increasing to 51.7%. The main reason for the difference of the water vapor path is the
weakening of the southwesterly wind, which led to a reduction in trajectories from the Indian Ocean and Australia, while the easterly wind
to the north of the two typhoons increased the proportion of Pacific transport pathways. (3) Regarding water vapor contribution, the
primary source regions for Zhejiang and southern Jiangsu are the Pacific (33.1%) and Australia (15.3%), mainly due to the high trajectory
frequency and high moisture conversion rates from these regions. The water vapor contribution from the Pacific Ocean is the highest for
the precipitation in Shandong, at 73.8%, attributed to a high trajectory frequency and a high moisture uptake ratio of 80.8% among air
parcels originating over the Pacific Ocean. Therefore, water vapor pathways and sources vary across different stages of the same typhoon.

These findings can enhance the understanding of water vapor sources and provide valuable references for predicting precipitation locations

during typhoon events.

Key words: moisture paths; moisture sources; typhoon Lekima; the HY SPLIT model
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Fig. 3 (a, ¢) Height (unit: m) above the surface along trajectories (The numbers indicate the percentage of each cluster in the total trajectories of the target

area in Fig. 3a, 3¢c) and (b, d) the specific humidity (unit: g-kg™") along trajectories (The numbers indicate the average specific humidity of each

cluster in Fig. 3b, 3d) of air parcels from target (a, b) area 1 and (c, d) area 2 after clustering during Typhoon Lekima (1909)
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Fig. 4 (a) Water vapor contribution (unit: 107°) to precipitation in target area 1 for per unit grid and (b) water vapor contribution for different

moisture source areas in target area 1 during Typhoon Lekima (1909)
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Table 1 Ratio (unit: %) of moisture uptake from different source areas to
total moisture uptake for air parcels contributing to precipitation

in target area 1 during Typhoon Lekima (1909)

K T SRR KPR R KPR R RBEUKIRR
SR 000/0)  (Q(1/0,0) (Q)/0,(1) (0 ()/0,(0))

JRH 12.5 37.1 8.1 54.8
R 38.7 34.4 14.7 50.9
FAE 20.3 41.0 72 51.8
ENEET: 7.6 48.6 4.4 47.0
WRRHE 20.9 429 125 445
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Fig. 5 Same as Fig. 4, but for the (a) water vapor contribution and (b) contribution for different source areas in target area 2
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Table 2 Same as Table 1, but for ratio (unit: %) in target area 2
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