APAC REGIONAL GUIDANCE FOR TAILORED MET INFORMATION AND SERVICES TO SUPPORT ATM OPERATIONS
APPENDIX 1 - Specific Implementation Examples, Hong Kong, China, UPDATED August 2022

Hong Kong, China

1. ATM-tailored MET information and services
Under the agreement between the Hong Kong Observatory (HKO) and Civil Aviation

Department (CAD), HKO provides a suite of ATM-tailored MET information and services in
support of international air navigation.

1.1 Tactical Decision Products

1.1.1 To facilitate tactical decision making of the air traffic controllers (ATC), tailored MET
information is ingested into CAD’s Air Traffic Management System (ATMS). The MET
information includes: a) 10 layers of Constant Altitude Plan Position Indicator (CAPPI)
imageries from 1 km to 10 km with range 256 km of the two Doppler weather radars in Hong
Kong; and b) 1 layer of the HKO Aviation Thunderstorm Nowcasting System (ATNS) 1 hour
nowcast for the assessment of the significant convection over HKFIR at 3 km height.

1.1.2 On the ATC console of the ATMS, either weather radar imagery of a specific height
or an ATNS forecast can be chosen to be overlaid with the aircraft indicators (Figure 1). Further
details can be found in the presentation included in Joint Session ATFM/SG/7 and MET/R
WG/6.

Figure 1. ATC console display showing
aircraft positions overlaid on a CAPPI imagery

1.2 Meteorological Services for Terminal Area (MSTA) Products

1.2.1 The Hong Kong Air Traffic Flow Management Unit (ATFMU) of CAD regularly
assesses the capacity of the Hong Kong International Airport (HKIA), which depends on both
the runway and airspace capacity, in the next few hours. In collaboration with CAD, HKO has
been providing tailored MSTA, grouped under the product named Significant Convection
Monitoring and Forecast (Figure 2), to support ATFM operation since 2010. These are briefly
summarized in the following paragraphs. Further details can be found in MET/R TF/3 WPQ7.

1.2.2 The suite of MSTA products to support runway capacity estimation includes
amongst others, ATNS to automatically forecast the future location of weather cells that may
block the intended flight path or significant waypoints in the airspace. While forecasts of
products D, E, and G in Figure 2 are generated automatically, they could be adjusted manually
by Aviation Forecasters.
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Significant Convection Monitering and Forecast
Farecast valld from 21 UTC 26 Apr 2019 to 0% UTC 27 Apr 2019

F

Figure 2. Integrated display of the MSTA: A) Choice of actual radar at different ranges and lightning
overlays; B) Radar blended with satellite simulated radar image developed using Atrtificial Neural
Network technology; C) 2hr convection nowcast for arrival/departure corridors by ATNS; D) Shr
performance-based weather forecast for the aerodrome; E) 6hr convection forecast around HKIA
and major waypoints; F) weather synopsis around HKIA and the major waypoints; G) 12hr
significant convection forecast time series for key ATC areas based on blended NWP and
nowcasting outputs; and H) ATFM Daily Plan.

1.2.3 All the above products/systems use three levels of colour code to indicate the impact
to air traffic, viz GREEN for mild or no impact, AMBER for medium impact and RED for
significantimpact. Though the actual criteria for defining the colour codes vary across different
forecast products, the simple three levels of colour code are adopted uniformly in all the
products described above. The Significant Convection Monitoring and Forecast also includes
the latest ATFM Daily Plan issued by ATFMU after taking into account the above significant
convection nowcast and forecast information as well as consultation by Aviation Forecaster
via regular and ad hoc weather briefings (para.1.7 below).

1.3 Arrival Management and other Miscellaneous tailored Products

1.3.1 25 layers of gridded upper wind and temperature forecasts over HKFIR at a
resolution of 0.2 degrees at hourly interval for up to 24 hours are provided to ATMS for
trajectory prediction of individual aircraft and a system for aircraft arrival sequencing.

1.3.2 Apart from the above products, other major tailored products include a) Weather
Summary for HKIA which includes, inter alia, local winds, radar, satellite, lightning information
and lightning alert for the airport, weather synopsis, aerodrome forecast with possible
alternative scenario, TAFs of nearby airports, SIGMET for the HKFIR, TC track, weather
analysis and forecast charts (Figure 3); b) HKIA Local Routine/Special Report and ¢) MET
page showing the latest observation, data from the Automatic Meteorological Observing
System, windshear alerts, forecast of HKIA and neighbouring aerodrome.

1.4 Lightning Nowcast Products
1.4.1 For the protection of ground personnel from being injured by lightning strikes, HKO

has developed the Airport Thunderstorm and Lightning Alerting System (ATLAS), a
nowcasting system for detecting and nowcasting lightning activities over HKIA. The system
generates RED or AMBER alerts based on either detection or forecast of cloud-to-ground
lightning activities (CG). When CG is detected within 10 km or forecast to be within 5 km from
the ARP, AMBER alert will be issued. When CG is detected or forecast to be within 1 km
boundary of the alert zones (respectively encompass the Chek Lap Kok lIsland, and the
majority of passenger and cargo apron), RED alert will be issued for the corresponding zone.
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Figure 3. HKO Weather Summary for HKIA

1.5 Integrated monitoring system for MET-ATM
1.5.1 HKO has developed two integrated monitoring pages for aviation forecasters to

appreciate the weather impact on air traffic. One displays the real time aircraft positions
together with weather radar (Figure 4, Left). Another one displays arrival and departure rates
and any ftraffic interruption messages from ATIS and NOTAM (Figure 4, Right). These two
pages heighten common situation awareness and enhance the communications between
MET and ATM office particularly during weather briefings (para. 1.7 below).

Figure 4. MET-ATM Integrated Displays showing arrival flights forced into holding patterns
due to convective activities (Left) and the arrival/departure rates (Right).

1.6 Regional SIGMET monitoring
1.6.1 To support Hong Kong ATFMU’s participation in Distributed Multi-Nodal ATFM

Network trial operation, HKO has developed an Integrated Monitoring webpage to show real-
time en-route hazardous weather within the APAC region. Information provided includes
SIGMET, advisory information, VONA, METAR, TAF, PIREP, global satellite imageries, radar
reflectivity, lightning, numerical weather prediction data, significant convection and turbulence
forecast, etc., for ATFMU’s reference (Figure 5).
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1.7 Weather briefing

1.7.1 HKO provides MET weather briefings to ATFMU/ATC three times a day, once in the
early morning, once at noon and once in the early evening, through teleconference. The
briefings mainly make use of the MSTA products and the Weather Summary for HKIA discussed
under 1.2 and 1.3.2 above. Timely updates are also provided through a hotline should there
be any change in the weather conditions.

1.8 Special alerting service for high impact weather

1.8.1 To provide advance alerts to ATM, the Airport Authority and the local aviation
stakeholders on the approach of tropical cyclone (TC), HKO provides a whole series of
information and alerting services. After a TC is formed in the western North Pacific or the
South China Sea (SCS), HKO will send an automatic email to the aviation community
subscribers whenever the location or forecast movement track of the TC is updated. When
the TC is about to enter the SCS, an alert will be sent to users’ mobile phone via an instant
messaging app on possible impact to HKIA or HKFIR. In case the TC is expected to move
close to HK posing a risk to air traffic over HKIA, special weather briefings are conducted for
the aviation community at HKIA to heighten common situation awareness and to support
Collaborative Decision Making.

2. Means of Provision

2.1 The tactical decision products and the arrival management products discussed
under para. 1.2 and 1.3.1 respectively are ingested directly into CAD’s ATMS. Products under
para. 1.3.2 are sent to CAD's ATS Data Management System (ATSDMS).

2.2 Most of the products, including Met information required by ICAO, MSTA and
miscellaneous tailored products are provided via the web-based Aviation Meteorological
Information Dissemination System (AMIDS) (Figure 6).

Avintion Meteorological Eﬁl ?_

g Information Dissemination System

Figure 6. HKO AMIDS

To support the need for efficient communication with stakeholders especially during
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high impact weather scenarios (e.g. approaching tropical cyclones), a WeatherChat
WhatsApp group was set up in 2020 to update users with the latest assessment of high impact
weather (e.g. high winds, extensive severe thunderstorms, prolonged significant windshear
and severe turbulence, etc.) that might affect the aerodrome and HKFIR.

2.4 To update the stakeholders on the latest developments of aviation weather service,
MET product guidance, non-local aviation meteorological hazards of general interests and
other interesting meteorological topics, a “HK Aviation Weather Services Facebook” page was
launched in 2021 to provide more casual but informative content to registered users.

3. Post operational analysis and continuous service improvement

3.1 Regular high-level meetings with CAD and the Airport Authority Hong Kong are
conducted on an annual basis. Regular working level meetings with ATC are held generally a
few times every year. These regular meetings review and evaluate the usefulness of the
meteorological information provided, present the latest developments in aviation weather services
and foster related discussions.

3.2 In relation to the special weather briefings for high impact weather (e.g. tropical
cyclones) as mentioned in 1.8.1, a debriefing session would be arranged after the event to
collect stakeholders’ feedback and seek opportunities for further improvements (Figure 7).

Super Typhoon Mangkhut (\L4%)
Debriefing (28 Sep 2018)

Date: 15-17 Sep 2018
Max Intensity: Sustained wind speed near centre 135 knot (250 km/hr)
Closest to HKIA:  14-15H 16 Sep ~80 km SSW of HKIA

Figure 7. Debriefing slide on the
record-breaking Super Typhoon
Mangkhut that affected Hong
Kong in September 2018
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3.3 To continuously monitor the performance of tailored products, in which some are

derived from ICAO Annex 3 products, HKO operates the Aviation Forecast Verification System
(AFVS) to perform verification by objective means. The related ICAO Annex 3 products are
verified against METAR/SPECI and satellite imageries. Further details on the verification
algorithm can be found in MET SG/19 IP/26.

3.4 For tailored MSTA products mentioned in 1.2, an objective verification scheme was
developed to verify the colour-coded impacts against radar imageries. Objective verification
scores (e.g. probability of detection, false alarm ratio, critical success index, bias, etc.) are
regularly generated to assess the performance of ATNS as well as improvement contribution
by the aviation forecasters.
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