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Fig.1 Spatial distribution of Meiyu monitoring stations

over the Yangtze-Huai River Basin
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Fig.2 Meiyu onset and ending dates and length of the Meiyu period over the Yangtze-Huai River Basin and its subregions
from 1961 to 2020 based on the latest national standard of Meiyu monitoring indices
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Fig.3 Meiyu intensity and Meiyu intensity index of the Yangtze-Huai River Basin and its subregions

from 1961 to 2020 based on the latest national standard of Meiyu monitoring indices
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Fig.4 Spatiotemporal variation characteristics of Meiyu intensity indicators over the subregions during 1961-2020
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Fig.5 Spatiotemporal characteristics of rainy days and their incidence rates for different precipitation levels during the Meiyu

period from 1961 to 2020 for each meteorological station in the Yangtze-Huai River Basin and its subregions
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Fig.6 Spatiotemporal characteristics of precipitation amount and precipitation contribution rate for different precipitation levels
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Fig.7 Spatiotemporal characteristics of RO5P and R99P at urban stations, rural-urban stations and rural stations

during the Meiyu period in 1961 to 2020 over the Yangtze-Huai River Basin and its subregions
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Identification of Meiyu process and spatiotemporal characteristics of
different precipitation levels during the Meiyu period
over the Yangtze—Huai River Basin

YAO Fei'?, YANG Xiugin"*, LIU Mujia'?’, ZHANG Yugqing’, LI Hua'”
(1. Key Laboratory of Hydrometeorological Disaster Mechanism and Warning of Ministry of Water Resources,
Nanjing University of Information Science and Technology, Nanjing 210044, China; 2. School of Hydrology
and Water Resources, Nanjing University of Information Science and Technology, Nanjing 210044, China;

3. School of Urban and Environmental Sciences, Huaiyin Normal University, Huai'an 223300, Jiangsu, China)

Abstract: The spatiotemporal characteristics of Meiyu intensity index and different precipitation levels during
the Meiyu period over the Yangtze-Huai River Basin are still unclear during recent 60 years under global climate
change. This study used observed daily precipitation and temperature data from 239 meteorological stations over
the Yangtze- Huai River basin from 1961 to 2020 combined with NCEP/NCAR reanalysis data to identify the
Meiyu process and investigate the spatiotemporal characteristics of Meiyu intensity index, the number of rainy
days, precipitation amount, precipitation incidence rate, and precipitation contribution rate of different
precipitation levels during the Meiyu period, and calculate the contribution rate of urbanization to heavy
precipitation indices during the Meiyu period. It aimed to provide references for early warning of rainstorm and
flood events, flood and drought disaster prevention, and water resources regulation in the Yangtze-Huai River
Basin during the Meiyu Period. The research results show that: The average Meiyu onset date and ending date
were the earliest in area I (Jiangnan area), followed by area II (middle and lower reaches of the Yangtze River)
and area III (Jianghuai area), and the length of the Meiyu period was 30 days, 30 days, and 24 days respectively.
There was no obvious trend for onset date, ending date, and length of the Meiyu period. The average Meiyu rain
intensity in area | was the highest, at 367.6 mm, followed by area II at 298.4 mm and area III at 253.5 mm; the
Meiyu rain intensity index in area Il showed a significant increasing trend in recent 60 years, and the average
Meiyu intensity index was the highest in area II. Violent Meiyu are most likely to occur in area II, and the inter-
annual variation of the Meiyu intensity index was the largest in area III. Meiyu precipitation amount in the
central part of areas [ and Il was relatively high, with the highest number of rainy days in area I, followed by area
II and the lowest was found in area III. During the Meiyu period, the number of light rain days was the largest
and the incidence of precipitation was the highest, while the corresponding indices of moderate rain, heavy rain,
and rainstorm decreased in turn. The trend of light rain days and moderate rain days was not obvious for most
stations, but the number of heavy rain days and rainstorm days in the central and eastern parts of area II
increased significantly. The trend of the incidence of heavy rain and rainstorm was not obvious for most stations,
but the incidence of light rain and moderate rain for many sites in area II decreased significantly, which is the
reason for the significant decrease of the incidence of precipitation during the Meiyu period in eastern area II.
Rainstorm amount accounted for the largest proportion of precipitation during the Meiyu period, the contribution
rate of rainstorm was also the largest, and heavy rain, moderate rain, and light rain decreased in turn. The
significant increasing trend of heavy rain and rainstorm precipitation at the eastern stations in areas I and II is the
reason for the significant increasing trend of Meiyu precipitation in this area. The trend of precipitation
contribution rates of different magnitudes of precipitation was not obvious for most stations, and only 17 stations
in the central and eastern parts of area II showed a significant decreasing trend of the contribution rates of light
rain and moderate rain. Urbanization aggravates the increasing trend of heavy precipitation, and the contribution
rate of urbanization to R95P and R99P was 10.59% and 17.39%, respectively.

Keywords: Meiyu monitoring indices; precipitation classification; heavy precipitaion; Yangtze-Huai River Basin



