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Investigation on the Current State of Extended-Range
Forecast and Its Cooperative Operation System in China

Yang Yanru, Deng Xingchen, Yu Yueyue, Zhou Yu, Tan Jiaming, Gu Jinsui
(School of Atmospheric Science/ Key Laboratory of Meteorological Disaster of Ministry of Education (KLME)/
International Joint Laboratory on Climate and Environmental Change (ILCEC)/ Collaborative Innovation Center
on Forecast and Evaluation of Meteorology Disasters (CIC-FEMD), Nanjing University of Information Science and
Technology, Nanjing 210044)

Abstract: As a necessary component of the seamless weather and climate forecast system, the 10—30 day extended-range forecast
plays a crucial role in disaster prevention and mitigation as well as in meteorological services for various industries. Since 2002,
the operational extended-range forecast has been explored from multiple aspects in China. However, because of the limitation in
forecast methods and techniques, the shortage of the specialist team and the incomplete forecast system, the current extended-
range forecast cannot satisfy the demand of meteorological service. Through literature review, questionnaire and interview
with experts, this study compares and analyzes the current states of operational extended-range forecast, specialist team and
collaborative system and mechanism in China and at abroad, puts forward the possible factors restricting the further development
of extended-range forecast in China, and offers several improvement measures. This study provides scientific support and basis
for the decision-making of operational extended-range forecast.

Keywords: operational extended-range forecast, current state analysis, specialist team, collaborative system and mechanism
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Table 1 Comparison of current state of extended-range forecasts between China and foreign countries
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Fig. 7 Proportion of different numbers of preexisting
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demand for talents in extended-range forecast (c)
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Table 2 Main problems in the current extended-range forecast and suggestions for possible solutions
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The Progress and Prospect of Sea Level Observing
System and Data Product Development

Chen Lifan, Cao Lijuan
(National Meteorological Information Centre, Beijing 100081)

Abstract: Rising sea levels are global threats because they have huge impacts on human living environment and life safety.
The development of sea level observing system and follow-up data products are particularly important to the analysis of global
and regional sea level change, drivers of long-term sea level change and future trend. The global sea level observing system
(GLOSS), as a relatively mature international sea level monitoring program, has been designed to provide data products for
global/regional sea level observations and analyses. Meanwhile, the State Oceanic Administration of China is also actively
promoting the establishment and strengthening of satellite altimetry and tide station networks, and has released multiple sea level
data products. However, the domestic climate monitoring mainly depends on the annual coastal sea level anomaly series provided
by the National Marine Information Center. Hence it is necessary to reinforce data collection, evaluation, product processing
and operational application of the multi-source sea level observations so as to further enhance the supporting capacity of marine
climate monitoring data and elaborate the application of sea level observation data in marine disaster assessment and climate
change response. Moreover, the comparative analysis and fusion of sea level data from tide station and satellite observations
deserve more attention, based on which it is feasible to construct self-renewable global/regional sea-level time series.

Keywords: sea level, tide station, satellite altimetry, sea-level time series
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Abstract: This paper summarizes weather risk theories from the perspectives of concept, classification, characteristics,
management strategies and management measures. It also introduces the relationship and differences between two typical weather
risk management products-weather index insurance and weather derivatives as well as their development at home and abroad.
At the same time, the design and utilization of the two products are explained in detail with typical cases. Furthermore, the role
of meteorological technology in weather risk management is elaborated as follows: (1) The constantly improving meteorological
observation network provides a solid data base for weather risk management; (2) weather forecast information of different time
and space scales is available for weather risk management; (3) diversified products of meteorological information services are
offered for weather risk management; (4) the research and development of weather risk management products are supported by
meteorological technology. Finally, for effectively avoiding weather risks and for benign development, it is necessary to promote
the cooperation between meteorological departments and different industries and develop specialized weather risk management
products.
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Climatic Background Analysis for Canoeing and Rowing
Event in the 19th Asian Games Hangzhou 2023

Zhang Feiyan, Jiang Ying, Zhang Rijia
(Fuyang Meteorological Bureau, Hangzhou 311400)

Abstract: Using the daily and hourly observational data of the automatic weather station near Beizhijiang water sports center from
2010 to 2021, the climatic characteristics of the venue during 23 September to 8 October 2023 are statistically analyzed to identify
the suitability of meteorological conditions for rowing and canoeing events. Research results show as follows: (1) The occurrence
frequency of temperature that will have a great impact on canoeing and rowing performance is low. From the perspective of
temperature, it is suitable to hold the events at 08:00 —11:00 BT and 17:00 —20:00 BT. It is rainy in every 2 —3 days, but it is
mainly light rain. (2) There will be low occurrence frequency of gale weather that will have a great impact on performance. The
wind speed is high at 13:00 —16:00 BT, so it is recommended to arrange the events greatly affected by the wind in the morning
or evening. The dominating wind direction is the northerly, followed by the easterly wind. The smallest wind swing angle occurs
during 15:00 —18:00 BT. Therefore, from the perspective of wind swing, the time period of 15: 00 —18:00 BT is the proper
choice for the water sports. (3) The daily average human comfort index is comfortable or slightly hot in late September, and
comfortable from late September to early October. The number of days when human body comfort index reaches level 4 is the
highest, followed by level 3. (4) Based on the overall analysis of the meteorological factors, the most suitable time for rowing and
canoeing is 08:00 —09:00 BT, followed by 10:00 BT and 17:00 —20:00 BT.

Keywords: Asian Games, suitability, canoeing, rowing

0 3= 17~20 °C, HFEIE) G R KF o B A E 5 N
H19JE T 2 T20234E9 H23H—10 HSHERT  20~22 CPo I A A4 I i 3 B 78 H R A 7K
24T R, BUNTEE SIS Bigshdnigis AR I, R SR AL N IS S, B ) #R
FRTEZEME . B RIME GEKO 38 REZM, Hd, RKETETIERG DR R, 2%
HHZHEREMERBEAT Y, RiRE  SEOEH G PSRRI RN A
WASHEH A B NG R WA WA &ML TIEBURBSE . REE AR o, R a s
AT . RBEE) RREAKFREENSREN  KENRE DT E55% KSR izshm A f
et LB S A, K ARG RE . Re &

daAs B #0: 202159 A9 8; 15 B A7: 202251 A17H L. SRR B A R A B, AT B IS
% —AF % RFEMA(1986—), Email: zjzhangfeiyan@163.com B R B . R R B K T [ L g

38 | Advances in Meteorological Science and Technology S&EHE#E 13 (2) - 2023



LB EFFAATRN, A E RT3 mysi, f2 T
FKIH B A5 R 38 T8 W] AR UCBERE B B A I BRTE, M
2 KGR E KT 6 mysit, LB IR E R AT

H A T35 198 T is 2 i Ue 1 5 O S
BT, (HZ TS 2 1A B BRI H 1T GBI IR
A 2 H WO T A SO M BUIH I3z B S B A 38 i
TEH KSR ERRAL, DU R SRR A 2 HESR AT
w22, (A R AT OIS 2 8 1 R AR R B EOR

b B
H~ o

Progress 44 % ¢ &

1 BUREMTE
1.1 HiiE

AR AT EE UM 32 22 A6 SR Big s
OYIEMHE (FEE2.66 km, MR IR —F0 1
= BHZL R 362010—20214:9 A 23 H—10 A 8 H #YZE H
AZ /NG GERE, BRI KR DR
KE (R 21 hEEKD . Kol KU MEe ILEESE, 2§
FEAN Bz RIME CF /KD BB IR Sdabr LA
(FEPRRE (LA 19w iz 2 M B4R kIE S

R BEMZRETESREFESRIER

Table 1 Classification index of meteorological conditions for rowing and canoeing
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The Spatial Consistency Test Method for the Three
Elements of Meteorology Based on Data Mining
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Abstract: Quality control is essential and indispensable for high-quality meteorological observation data. Data quality control
with higher refinement can be achieved by spatial consistency test method. For the classical spatial consistency test method,
meteorological elements have to be distributed in a continuous and uniform manner, hence the method is not effective in complex
weather systems. This paper proposes a new spatial consistency test method based on data mining technology. The temperature,
humidity and 2-minute average wind speed data of five adjacent stations are used as the input of the random forest regression
model, and then the model outputs the predicted temperature of the test station. After multiple tests, the mean square error
between the predicted value and the real value is calculated. The research results show that the random forest regression algorithm
outperforms the spatial regression test algorithm in temperature, humidity and 2-minute average wind speed. Meanwhile, thanks
to its high speed and the automatic threshold setting, the random forest method can effectively reduce the time complexity of the
algorithm and meet the real-time operational requirements. These advantages are conducive to the application of random forest
algorithm in meteorological data quality control.

Keywords: data mining, quality control, random forest, spatial consistency test
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Table 2 The mean square error of random forest
algorithm in spatial consistency test
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Table 3 Comparison of prediction errors on temperature,
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Table 4 Anomaly detection of temperature
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Table 5 Anomaly detection of relative humidity
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Table 6 Anomaly detection of 2-minute average wind speed
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Vertical Variation in Air Temperature on the North Slope
of Wudang Mountain

Yin Heng!, Xia Jin', Yin Xin?, Wen Qiang', Zou Ying®, Huang Rui!
(1 Shiyan Meteorological Service, Shiyan 442000 2 Nanzhang Meteorology Service, Xiangyang 441500
3 Yunxi Meteorology Service, Shiyan 442600)

Abstract: In order to study the distribution characteristics of temperature along with the rise of altitude on the north slope of
Wudang Mountain Scenic Area, the temperature characteristics in the period from 2012 to 2020 were analyzed by using the
temperature data from automatic weather stations at five different altitudes. The results exhibit decreasing trends in terms of
annual average temperature, annual average maximum temperature and annual average minimal temperature along with the rise of
altitude. The lapse rate of annual average temperature is 0.61 ‘C/100 m, with low values in winter and high values in summer. The
diurnal temperature change also displays the decreasing trend as the altitude increases, with the lapse rate of 0.43 C/100 m and
the highest rate in summer. The daily variation of temperature lapse rate is characterized as sine oscillation, with the peak value
from 06:00 to 09:00 and the valley value from 15:00 to 19:00. The accumulated temperature also decreases with the increase of
elevation, the pronounced descent occurring in low mountain areas.

Keywords: temperature, vertical change, Wudang Mountain
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Analysis on the Possible Influence of Weather Factors
on Skiing
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(1 Inner Mongolia Autonomous Region Meteorological Service Center, Hohhot 010051 2 China Meteorological

Administration Training Centre, Beijing 100081 3 College of Geographical Science, Inner Mongolia Normal University,
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Abstract: Under the background of global warming and the increasing probability of extreme weather, the green and sustainable
development of winter sports has become a challenge. This paper mainly discusses the relationship between meteorological
factors and snow quality closely related to winter sports through literature investigation and field investigation. After collecting
the literature at home and abroad, it is found that in China, the study on the relationship between meteorological conditions and
winter sports is mostly qualitative description, while in foreign countries, the attention is paid to the micro research on meteorological
factors, biomechanics, and ski friction. Under the background of global warming, how to effectively judge the impact of meteorology
on winter sports and how to ensure snow quality and snow volume remain as key determinants. This paper discusses the influencing
factors of winter ice and snow sports from the perspective of meteorology so as to enrich the research results in this field.

Keywords: weather factors, winter sports, influence
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Preliminary Analysis of Causes of Low-Level Wind
Shear at Guiyang Airport

Zhang Yanan, Luo Hao
(Guizhou Air Traffic Control Sub-Bureau of CAAC, Guiyang 550012)

Abstract: Based on the ECMWF ERAS reanalysis data, aircraft voice reports and automatic observation data of Guiyang
Airport, by using composite analysis and case analysis, this paper analyzes the characteristics of atmospheric circulation,
coordination between synoptic systems and wind field conditions when the low-level wind shear occurs at Guiyang Airport,
including types of cold front, Kunming quasi-stationary front, low level jet and local convection. The results show that: (1) For the
type of cold front, the eastward stretches of the north wind on 700 hPa and 850 hPa, and southward stretches of the south wind on
900 hPa play an important role in the early time. And it’s a signal for the beginning of wind shear when the wind direction turns
from south to north at the north end of runway. (2) When the quasi-stationary front is located in the midwest of Guizhou Province,
the southerly jet in the inversion layer over Guiyang Airport and the weak north wind near the ground often cause the aircraft to
encounter vertical wind shear. And when the quasi-stationary front swings back and forth near Guiyang Airport, the opposite wind
direction at both ends of runway can lead to wind shear. (3) For the type of low-level jet, the low-level jet and the surface thermal
depression cooperate with each other, also, the near ground wind filed is affected by the terrain, which results in the discontinuous
wind speed at both ends of runway. (4) The type of local convection can be effectively monitored in combination with weather
radar and airport automatic observation data.

Keywords: low-level windshear, cause analysis, composite analysis, Guiyang Airport
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Fig. 2 10 m wind field of conventional observations at the surface in Guizhou Province from 17:00 BT to 20:00 BT on
March 19, 2021(blue triangle is the location of Guiyang Airport)
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Abstract: In China, Civil UAV operation has been used in a variety of fields, such as film and television, agriculture and forestry,
survey and security. The operation altitude of UAV operation is mostly in low altitude airspace, which belongs to the application
branch of general aviation (GA) field. As one of the most important basic guarantees of UAV operation, meteorological services
have increasingly become a bottleneck restricting the development of China’s GA industry. Currently there is a lack of systematic
and targeted meteorological indicators and support measures. Based on UAV application fields, meteorological influencing factors
and the formulation of UAV operation meteorological standards, this paper puts forward the idea of “multi-sectoral cooperation”
to build the UAV operation meteorological index system. The plant protection operation is taken as an example, and both the
weather information record and the weather forecast record for UAV plant protection operation are provided references for the
development of meteorological services. Then, the future outlook of meteorological support for UAV operation, which is still
insufficient, is proposed from the aspects of meteorological index system construction, multiple data fusion, and the establishment
and improvement of communication mechanism. It is hoped that the research results can not only offer some advice and
suggestions for the establishment of meteorological support system for UAV operation but also lay the theoretical foundation for
expanding new fields and innovative development of GA meteorological services.

Keywords: UAV operation, meteorological standards, multi-sectoral cooperation, meteorological support system
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