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Airspace is very busy



Holding due to weather



Deviation in path finding



Diversion from GuangZhou





Aircraft and Weather Data

• Arrival route

• Normal

• Actual Flight path

• Without considering aircraft altitude

• Range: 256km

• Weather Variables

• 90TH Percentile REF3 and VIL



Fly in a “race course”

Avoid the weather along the planned 

trajectory

Fly in a zig-zag pattern

To delay the arrival time due to the 

weather 

impact at airport area
Aircraft cannot land due to the weather at 

airport area

Weather Avoidance Decision
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Slowdown

Missed

Approach

Deviation & 
Path-Finding

Avoid the storm along the planned path

Find another acceptable flight path and gap 

between convection



[REF / VIL]

Holding/
Slowdown



Probability table for avoidance 

action

VIL>4mm, REF>33dBz



Weather Avoidance Field 





The three major“feeds”



 20 nm of Aerodrome 

Reference Point (ARP)

 key holding areas 

 20 nm within Abbey 

Betty Canto

 Northern and 

South/Southeastern 

boundaries

20nm of ARP



Graphical Impact Matrix





• Due to thunderstorm and 

weather related flow control, 

apron parking was full from 1800 

to 0500 the next day. 

• 178  passenger  flights  arrived 

and held  on taxiway with a 

maximum waiting time of  2  

hours  and  32  minutes.  



Trouble with Outgoing flights 



18:00H



19:00H



20:00H



2015-05/metcond/clk_atis/150523/2219latest_atis.txt:A-SUPPL1 EXP DELAY AFTER LDG DUE FULL APRON

2015-05/metcond/clk_atis/150523/2247latest_atis.txt:A-SUPPL1 EXP DELAY AFTER LDG DUE FULL 

APRON WIND VRB 6KT
2015-05/metcond/clk_atis/150524/0008latest_atis.txt:A-SUPPL1 EXP DELAY AFTER LANDING DUE FULL 

APRON

2015-05/metcond/clk_atis/150524/0811latest_atis.txt:A-SUPPL1 EXP DELAY ACFT LDG DUE FULL APRON



Airport Departure Rate Study

 Airport operation may have problem 

when Departure << Arrival

 in general, difference of 10-20 is OK

 on 23 May 2015, the surplus was over 40 for 

consecutive hours



Departure Flights



Runway use history

 :

 :

 :

 2015-01/metcond/clk_atis/150101/0006latest_atis.txt:A-
RUNWAY 07L

 2015-01/metcond/clk_atis/150101/0006latest_atis.txt:D-
RUNWAY 07R

 2015-01/metcond/clk_atis/150101/0038latest_atis.txt:A-
RUNWAY 07L

 2015-01/metcond/clk_atis/150101/0038latest_atis.txt:D-
RUNWAY 07R

 2015-01/metcond/clk_atis/150101/0039latest_atis.txt:A-
RUNWAY 07L

 2015-01/metcond/clk_atis/150101/0039latest_atis.txt:D-
RUNWAY 07R

 2015-01/metcond/clk_atis/150101/0136latest_atis.txt:A-
RUNWAY 07R

 2015-01/metcond/clk_atis/150101/0136latest_atis.txt:D-
RUNWAY 07R

 2015-01/metcond/clk_atis/150101/0139latest_atis.txt:A-
RUNWAY 07R

 2015-01/metcond/clk_atis/150101/0139latest_atis.txt:D-
RUNWAY 07R

 :

 :

 :



RWY 25 departure  RWY 07 

departure



The departure corridors



The max possible departure rate reveals some 

dependence to weather

Note how it 

drops with 

weather



Average ADR, not much signal

No trend for 

different levels of 

convection



Neither the Mininum ADR
(traffic is a multi-factor thing, weather being just one)

Small number 

even weather-free



Regression

Severity of weather in the “departure 

corridor” has fair correlation to the 

maximum acheiveable ADR

(data period: 2015)



Validate/Verify the result

 Data period: 2016

 1hr forecast for 

“departure corridor” 

from ATNS

 For every weather 

severity level, the 

corresponding ADR 

were collected to 

find the maximum



Aviation Thunderstorm 

Nowcasting System (ATNS)



Super Typhoon Mangkhut



 General trend matched

 Max ADR over-estimate in 
less severe weather 
condition, and under-
estimate in severe cases

 Error in weather forecast?

 Non-linearity of weather 
impact?

 Use as a reasonable 
“ceiling” for ADR 
estimation

 Possible application in A-
CDM

Over estimate

under estimate

Validate/Verify the result with 2016 

data



Work to do on ADR

 Refine the “corridor”

 Extend forecast range to 2 hours





Monitoring



Satellite-simulated-radar reflectivity

 Apply machine 

learning algorithm

 Handy reference to 

supplement limited 

radar coverage

 Used in regional 

nowcast products



Impact Matrix, 9hr terminal forecast



Convection forecast for arrival/departure corridors



42

Holding areas and FIR 

boundaries







ATFM Daily Plan





Acceptance Rate Estimation

1. Landing 

condition (i.e. 

the impact 

matrix)

2. TS within 

20NM (arrival 

corridor)

3. Holding 

capability
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ADR Relevance

 So far, focus generally on AAR as the 
most constraining airport determination

 Departures typically subject to fewer 
constraints

 Diversity of departure tracks often possible

 Fewer wake vortex interactions constraining 
departure spacing

○ E.g. H-H requires 4NM on approach but no 
specific time spacing requirement on 
departure



ADR Determination

 As airports approach capacity, arrival-
departure mix and optimized runway 
balancing becomes more important

 Supplying departures to the right runway, 
at the right time, with minimum holding 
point delay is the goal

 Automated systems such as A-CDM 
platforms with pre-departure sequencing 
can assist PROVIDED an accurate 
prediction of ADR can be supplied 



A-CDM Milestone Process



HKIA A-CDM Platform
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Current APP/DEP Nowcasting

Areas



D1

D2
D3

D4

Refined DEP Funnel Nowcasting Areas



Departure Rate Impact 

<10

10-25

26-50

51-75

76-90

>90

% of Normal 

Departure

Rate
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