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Annual US Energy Production (1949 - 2022)
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Research Progress of Allergenic Pollen Monitoring and
Forecasting Techniques

You Huanling', Ye Caihua', Jiang Jiang', Zhao Qian? Qi Chen'
(1 Beijing Meteorological Service Center, Beijing 100089; 2 Shunyi District Meteorological Service, Beijing 101316)

Abstract: Accurate monitoring and forecasting of allergenic pollen concentration is not only the basis for the prevention of
pollen allergy but also an important part of meteorological services. In the context of climate change and urbanization, there is an
increasing trend of pollen allergy, leading to an urgent need for accurate and timely allergenic pollen monitoring and forecasting
products to improve the defensive capability of sensitive people against allergy risks. Allergenic pollen collection techniques as
well as the current status and the future development trend of the monitoring and forecasting methods for allergenic pollen are
analyzed, together with the comparison of the characteristics of various methods. And then we discuss the future development
direction of the monitoring and forecasting techniques so as to provide reference for the development of allergenic pollen
monitoring and forecasting operation in China.

Keywords: allergenic pollen, monitoring, forecasting, techniques
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Table 4 Comparison of different forecasting methods for allergenic pollen
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Tornado Activities and Disaster Characteristics in China
in 2023

Zhang Jingjing', Huang Xianxiang', Cai Kanglong', Zhi Jiangling', Huang Shuting', Xu Zhongheng?
(1 Foshan Tornado Research Center and China Meteorological Administration Tornado Key Laboratory, Foshan
528000; 2 Shanghai Wenlai Experimental School, Shanghai 201107)

Abstract: Through the investigation of wind disasters and the analysis of online information, the spatial and temporal distribution
characteristics of tornadoes in China in 2023 are analyzed. The conclusions are as follows. In 2023, a total of 56 land tornadoes
and 20 waterspouts occurred in China. There were 28 tornadoes of confirmed intensity levels, 8 of which were of EF2 intensity
or higher. Land tornadoes occurred more frequently in the northeast region, the Yangtze-Huaihe plain, and the North China Plain,
spanning from March to September. The main influencing systems were the northeast cold vortex, the Jianghuai cyclone, and
tropical cyclones. Jiangsu Province experienced the highest frequency of tornadoes. A total of 12 tornadoes hit Jiangsu in 2023,
including 6 tornadoes of EF2 intensity or higher, and resulting in 14 deaths. Waterspouts were more frequently seen in coastal
areas, occurring from March to October. In 2023, the number of typhoon-triggered tornadoes was relatively low, but due to the
northeast cold vortex and the Jianghuai cyclone, multiple clusters of tornadoes occurred.

Keywords: tornado in China, 2023, investigation of wind disaster, cluster of tornado
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Table 1 Confirmed tornadoes (waterspout excluded) in China, 2023
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Fig. 1 Spatial distribution of tornadoes in China, 2023
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Fig. 3 The disaster path and damage of the tornado occurred in Tancheng , Shandong Province on April 15, 2023
(the red filling: the affected area)
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Comparison of the Performance Path and Development
of World Meteorological Centres

Zhang Binbing', Lyu Lili', Liu Shuang?, Na Xiaodan®
(1 CMA Key Open Laboratory of Transforming Climate Resources to Economy, Institute for Development and
Programme Design, China Meteorological Administration, Beijing 100081; 2 National Meteorological Centre (Central
Meteorological Observatory) and the World Meteorological Centre (Beijing) Operation Office, Beijing 100081,
3 International Cooperation Department, China Meteorological Administration, Beijing 100081)

Abstract: To promote high-quality development of “three global” operation capacity, this paper presents a comprehensive analysis
of the establishment and upgrading of WIPPS, the questionnaire survey results of WIPPS product application, and compares
the development paths of five major world meteorological centres. The results show that WIPPS has maintained the three-
level operational framework of GDPFS, providing high-quality data products and services to WMO Members. According to
questionnaire results, more than 90% of WMO Members use the research data and forecast products shared by WMC, RSMC
and other centres on a regular basis to enhance their national/regional meteorological service capacity. In particular, Regional
Association VI (Europe) have leveraged their strong data processing capabilities with the assistance of the WIPPS system and
have enhanced their international influence through data sharing. None of the operational centres in China has been recognized
as a global leading unit in this feild, but China has provided a range of specialized regional services such as sandstorm, regional
climate, and marine meteorology. In terms of numerical forecast and services of ocean waves, there remains a gap compared
to other centres such as Japan due to the separation of China’s meteorological and marine systems. China’s numerical forecast
level has a notable gap compared to that of advanced centres such as EC, the United Kingdom, and Japan. The major world
meteorological centres have formulated a series of strategic development plans to improve the level of forecasting and enhance

. the ability of innovation and scientific research. Thus, more
N4 B #R: 2023512 A 28 B; #4= H #i: 2024552 A4 H
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T EARAUEKREAR I+ RH LA A
(JCYJ20230103)

urgent demand has been put forward for accelerating the
improvement of China’s numerical weather prediction
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associations of WMO, duty performance, development contrast
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Verification and Evaluation System of Regional High
Resolution Numerical Weather Prediction

Lu Tianshu!, Sun Xin?, Chen Haoming', Li Puxi!, Zhu Feng?, Huo Qing®, Zhou Baiquan', Yang Linyun'
(1 State Key Laboratory of Severe Weather, Chinese Academy of Meteorological Sciences, Beijing 100081; 2 Inner
Mongolia Meteorological Observatory, Hohhot 010051; 3 National Meteorological Information Centre, Beijing 100081)

Abstract: In recent years, regional high resolution numerical weather prediction has developed rapidly. On the contrary, the
traditional verification methods can’t meet the needs for the verification and evaluation of precipitation forecast by high-
resolution models. The verification and evaluation system of regional high resolution numerical weather prediction takes
advantages of traditional verification means while incorporating the verification and evaluation methods based on the precipitation
development and evolution process, aiming to establish a refined precipitation verification and evaluation system suitable for high
spatiotemporal resolution observation data. It not only provides an important reference for promoting the improvement of regional
model and the understanding of deviation of high resolution numerical weather prediction products, but also provides a new

perspective for understanding the simulation ability and deviation of regional numerical weather prediction.

Keywords: numerical weather prediction, high resolution model, verification, evaluation
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Cause Analysis of a Mixed Severe Convective Weather
Process in Yueyang in 2021
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Abstract: Using conventional meteorological data, NCEP 6-h and 3-h reanalysis data (spatial resolution of 1°x1°) and radar
data, the evolution and characteristics of a mixed severe convective weather process in Yueyang City, Hunan Province on 15
May 2021 are analyzed, and a brief analysis of different locations for the extreme wind speed and the heavy rainfall center is
carried out. The results show that, under the circulation situation of two troughs and one ridge, the southern branch trough, the
low vortex, the shear line, and the cold air infiltration into the ground inverted trough are the synoptic-scale influence systems;
the strong transportation and convergence of water vapor, the “upper dry and cold, lower warm and wet” unstable stratification,
and strong vertical wind shear are the favorable environmental conditions for this strong convective weather. The morphological
characteristics of radar echo, such as three body scattering, mesocyclone, V-notch, mid-level radial convergence (MARC), VIL
jump, and train effect are of great significance for the analysis and identification of different types of severe convective weather
as well as for the release of severe convective weather warning. The fact that the extreme wind speed and the heavy rainfall center
occur at different positions is related to the central position of water vapor convergency, the vertical motion intensity and the

difference in the unstable energy conditions. It is also connected to the blocking effect of Dongting Lake, the large water body,
and the eastern mountainous areas of Linxiang.

Keywords: severe convection, circulation situation, environmental conditions, radar echo characteristics
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Relationship between Precipitation pH Variation Trend
and Meteorological Factors in Yining

Wang Ling!, Yu Guihua!, Li Jin!, Xie Shuai', Miao Yunling?
(1 Ili Meteorological Bureau, Yining 835000; 2 Urumqi Meteorological Bureau, Urumgqi 830002)

Abstract: Using acid rain observation data from 1993 —2020 in Yining, combined with relevant ground meteorological data, the
trends of pH and conductivity (K value) in Yining were statistically analyzed to study their relationships with meteorological
factors. The results show that the annual average pH value in Yining has been fluctuating and decreasing in recent years, and has
developed into a light acid rain area during 2003 —2005 and 2015—2020; moreover, the acidity of precipitation is significantly
enhanced in autumn and winter, with the lowest pH value and the highest probability of acid rain in winter; the pH value changed
abruptly from large to small in 2002, and the trend of acid rain increased accordingly; the annual average K value has been
increasing significantly, with a sudden change from small to large in 1997, indicating a decrease in the cleanliness of atmospheric
precipitation and an increasing trend of pollution, which is conducive to the formation of acid rain. The probability of acid rain
is highest when light rain occurs, and decreases significantly with the increase of the precipitation level; when the precipitation
is acidic, the prevailing wind direction is westerly, pH value is negatively correlated with precipitation and positively correlated
with wind speed, while the K value is negatively correlated with precipitation and negatively correlated with wind speed; fog is
conducive to the enhancement of precipitation acidity and possibility of acid rain. The frequency of acid rain is increasing due to
the increase of sulfide emissions, which leads to the increasing air pollution.

Keywords: precipitation acidity, meteorological factor, Yining
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Table 1 pH probability of precipitation samples in Yining
from 1993 to 2020
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Fig. 1 Year—to—year variation of precipitation samples and
acid rain occurrence in Yining from 1993 to 2020
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Study on the Refined Regionalization and the Impact
of Climate Change on the Safe Transplanting Period of
Flue-Cured Tobacco in Sanmenxia

Cai Tao"?, Dai Cuixian®
(1 CMA Key Laboratory of Agrometeorological Ensuring and Applied Technique, Zhengzhou 450003; 2 Sanmenxia
Meteorological Bureau, Sanmenxia 472000)

Abstract: Based on the observation data from 63 automatic meteorological stations in Sanmenxia, the two meteorological factors of
the daily minimum temperature and the daily average temperature are selected to build the zoning indexes for the safe transplanting
period of local flue-cured tobacco. A spatial analysis model of the regionalization indicators is established by multiple linear
regression methods. And with the help of the geographic information system (GIS) technology, a refined regionalization with a
grid distance of 1 kmx1 km is generated for the safe transplanting period. In addition, the annual variation characteristics of the
safe transplanting period of flue-cured tobacco are analyzed. The results show that: the safe transplanting period of flue-cured
tobacco in different areas of Sanmenxia city spans from April 13 to May 10, and the altitude range of the safe transplanting period
from April 13 to April 20, late April and early May is 200—700 m, 500— 1000 m and 700— 1200 m respectively, with the area
proportion of 12%, 41%, 41% and 38% respectively. After mid-May, it is no longer suitable for flue-cured tobacco transplanting.
From 1981 to 2021, the average minimum temperature and average temperature in Sanmenxia significantly increased at a rate
of 0.58 C/(10 a) and 0.54 “C/(10 a), respectively, which evidences strong negative correlation with the safe transplanting period
of flue-cured tobacco over the years, and the correlation coefficients were —0.408 and —0.435, respectively. The increase in
temperature has made the safe transplanting period of flue-cured tobacco significantly advance at the rate of 2.41 d/(10 a).

Keywords: flue-cured tobacco, transplanting period, refined regionalization, climate change
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