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SUMMARY 

This paper presents the development of Meteorological Services for the 
Terminal Area in China, which is proposed to be included in Block 1 of the 
aviation system block upgrade (ASBU) methodology that forms a part of the 
fourth edition of ICAO’s Global Air Navigation Plan (Doc 9750). 

1. INTRODUCTION 

1.1 Currently, the weather forecasts provided for the aerodrome are TAF, Trend forecasts and 
aerodrome warnings without any products to address the operation of the terminal area. With the 
increasing air traffic density, operations in the terminal area are impacted tremendously by adverse 
weather. The current TAF products are unable to meet the operational requirements in the terminal area. 
In response to users’ requirements on the new weather capability support for operations in the terminal 
area, and to bridge the gap between the TAF and en-route forecast, the Air Traffic Management Bureau of 
the CAAC (hereafter referred to as the ATMB of CAAC), which provides aeronautical meteorological 
service in China, has launched its Meteorological Services for the Terminal Area programme since 2010.  

1.2 To facilitate the research on Meteorological Services for the Terminal Area , close 
cooperation between the ATMB of CAAC and the Hong Kong Observatory has been underway since 
2010. Local points were designated to provide each other with updates of the work, and to share the 
resources, such as data and technology. A joint working group meeting is held annually to provide an 
opportunity for both sides to discuss challenging issues. The working group is divided into several sub-
groups, and each sub-group focuses on one particular weather element. 

1.3 This paper presents the development of Meteorological Services for the Terminal Area 
operation in China and future work. 
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2. DISCUSSION 

2.1 Outcome of research on Meteorological Services for the Terminal Area in China 

2.1.1 The provider of Meteorological Services for the Terminal Area 

2.1.1.1 Research found that Meteorological Services for the Terminal Area is terminal-area-
specific, which is primarily based on the data from local Doppler weather radar and outputs of mesoscale 
numerical prediction models. Hence, Meteorological Services for the Terminal Area should be provided 
by the meteorological office designated by the State meteorological authority. 

2.1.2 Contents of Meteorological Services for the Terminal Area  

2.1.2.1 Geographic area covered by Meteorological Services for the Terminal Area  

2.1.2.1.1 Since the coverage of the terminal area varies from aerodrome to aerodrome, the 
geographic area covered by Meteorological Services for the Terminal Area should be the actual coverage 
of the local terminal area. 

2.1.2.2 Inclusion of meteorological elements in Meteorological Services for the Terminal Area  

2.1.2.2.1 Ideally, weather phenomena such as thunderstorms, cross winds, low ceiling and 
visibility, snow and icing, which greatly impact the safety and efficiency of flight operations in the 
terminal area, should be included in Meteorological Services for the Terminal Area . However, 
considering the different impact of different weather phenomena on the flights in the terminal area, 
Meteorological Services for the Terminal Area has been developed in stages in China, with the first 
priority to be given to convection, wind and icing. 

2.1.2.3 Format of Meteorological Services for the Terminal Area 

2.1.2.3.1 Meteorological Services for the Terminal Area is mainly used for air traffic flow 
management, separation control, flight in the terminal area and thus should be tailored for air traffic control, 
pilots and dispatchers for easy use and transmission. Therefore, the format of Meteorological Services for 
the Terminal Area is in graphical, tabular, text or coded format in the light of users’ requirements. 

2.1.2.4 Validity time 

2.1.2.4.1 Based on current and foreseeable future technological capability, effort is focused on the 
nowcast (within 6 hours) of convection, and short-term forecast (within 24 hours) of other elements. 

2.1.2.5 Accuracy requirement  

2.1.2.5.1 The accuracy level of Meteorological Services for the Terminal Area should be 
determined by the agreement between meteorological authority and user community based on the 
attainable accuracy of the provider and the acceptable accuracy of the users. 

2.1.2.6 Verification  

2.1.2.6.1 The group noted that the verification of Meteorological Services for the Terminal Area is 
crucial and challenging due to the limitation of weather observations. To build customer confidence before 
Meteorological Services for the Terminal Area products are operational, study of the verification scheme 
should be carried out in parallel with the development of the meteorological services for the terminal area. 
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2.2 Development of Meteorological Services for the Terminal Area  in China 

2.2.1 Convective nowcasts in Guangzhou and Shenzhen 

2.2.1.1 Nowcasting products have been provided for Guangzhou (Figures 1 and 2) and Shenzhen 
(Figure 3) terminal areas. The forecast of the convection is valid for 2 hours, updated every 6 minutes, 
which is extrapolated automatically based on the data from a mosaic of multiple Doppler radars. Impact 
of the convection on air traffic of waypoints within the terminal area, upwinds and finals of the runways 
is tabulated in the light of time series forecasts, marked with red, yellow and green corresponding to 
heavy, medium and light. The verification result is real-time accessible for supporting air traffic 
management (ATM) users’ confidence level, and off-line for further system improvement. In addition, a 
very short-term forecast (2-6 hours) of convection derived from a local rapid update numerical prediction 
model for the terminal has been developed as a trial product in Guangzhou. 

2.2.1.2 Users’ feedback 

2.2.1.2.1 The aviation users’ feedback from Guangzhou, Shenzhen suggests that the 
meteorological services for the terminal area products effectively bridge the gap between the conventional 
weather forecasts provided and the meteorological information required for ATM, and particularly plays 
an increasingly important role in supporting collaborative decision making and flow management. 

2.2.2 Demonstration products of the icing forecast in Beijing and wind forecasts in Shanghai 

2.2.2.1 Research on the icing and wind forecasts for the terminal area has been developed in 
Beijing and Shanghai. Some demonstration products are shown in Figures 4 and 5. 

2.3 Future work  

2.3.1 To enhance the performance of Meteorological Services for the Terminal Area forecasts, 
future effort will be put on refining the spatial resolution and updated frequency, developing verification 
metric related to the users’ decision process, researching the impact of adverse weather on aviation 
operation, and further translating the Meteorological Services for the Terminal Area into airspace capacity 
evaluation. Further cooperation from ATM users will be sought during all future work. 

2.4 Importance of meteorological services for the terminal area 

2.4.1 Experience of aviation meteorological personnel and feedback from users show that 
Meteorological Services for the Terminal Area , which is provided based on local arrangements, plays an 
important role in supporting the ATM operation of the terminal area. It will enhance the safety and 
regularity of air navigation to include Meteorological Services for the Terminal Area in Block 1 of the 
aviation system block upgrade methodology that forms a part of the fourth edition of ICAO’s Global Air 
Navigation Plan (Doc 9750).  

3. ACTION BY THE MEETING 

3.1 The meeting is invited to note the information contained in this paper. 
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Figure 1.    Convective nowcast for Guangzhou terminal area 

extrapolated based on radar echo 
 
In the right table, the rows represent the 11 key waypoints (CAN,YIN, ATAGA, IGONO, LMN, P270, IDUMA, 
VIBOS, P269, GYA, P268) of the terminal area, and the upwinds, finals and the vicinity area of the runways from A 
to H（see Figure 2, and the columns represent the sequence of forecasts at a particular time. 
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Figure 2.    Illustration of the upwinds and finals (area A,B,C,D) 
and the vicinity area (area E,F,G,H) of the two runways of Guangzhou Airport 

Two runways 
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Figure 3.    Illustration of convective nowcast for Shenzhen terminal area 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 4.    Icing forecast for Beijing terminal area 
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Figure 5.    En-route wind and temperature for Shanghai terminal area 
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