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ÅDepartment of the Government of the Hong Kong Special 

Administrative Region, Peopleôs Republic of China 

 

The Hong Kong Observatory 

Å4 Branches: 

ïForecasting and 

Warning Services 

ïAviation Weather 

Services 

ïDevelopment, Research 

and Administration 

ïRadiation Monitoring 

and Assessment 

ÅFounded in 1883 

ï130th Anniversary 



Forecasting Challenges 

ÅGeography 

ÅTopography 

ÅSize 
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Atmospheric Integrated Rapid-cycle (AIR)  

Forecast Model System  

Boundary conditions from  

ECMWF IFS / JMA-GSM 

Two regional domains of the  

Non Hydrostatic Model (JMA-NHM) 

JNoVA-3DVAR 

Meteorological Observations 

Conventional 

Automatic weather stations (HK and Guangdong) 

Aircraft (AMDAR)  

Satellite - cloud motion wind, temperature retrieved profiles, PWV 

Tropical cyclone bogus data 

GPS -PWV 

Radar ï Doppler Velocity, 3-D wind retrieval & Reflectivity  

Aircraft Reconnaissance Data (GFS)    

 

QPF 

Winds 

Cloudiness 

Temperature and relative humidity 
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Å Meso-NHM and RAPIDS-NHM in AIR Forecast Model System 

 

ü Meso-NHM ï Short Range (0-72 h) Mesoscale Prediction 
 

ü RAPIDS-NHM ï Storm-scale Prediction (0-15h), QPF input to RAPIDS to blend with 

SWIRLS nowcast 

Meso-NHM 

- 10 km horizontal res. 

- 585x405x50  

   7.3 - 42.2 N; 89.9-146.6E 

   model top: 22.7 km 

- 72 hour forecast 

- 3-hourly update 

RAPIDS-NHM 

- 2 km res., 305x305x60 

- 19.5 - 25.0 N; 111.2 - 117.1 E 

- model top: 20.3 km 

- 15 hour forecast 

- hourly update 



Å NWP Integrated Computing 
Environment (NICE) 

Å Linux clusters with total peak 
performance at 7.7 TFLOPS 

 

ï Operation and R&D clusters 

 

ï AIR/NHM Forecast Model 
System 

 

ï Pre-processing 

 

ï Post-processing and product 
generation 

 

ï Environment for R&D on NWP 
and its application development  

 

Operational HPC Platform at HKO  





 



 



 



 



 







ECMWF as Meso-NHM Boundary Conditions 

ÅSince commencement of operation, JMA-GSM 

forecast/analysis used as boundary conditions for 

Meso-NHM 

ÅSensitivity studies conducted regarding B.C. 
ÅTC Season of 2011 and 2012 ~ 30 TCs 

ÅGeneral improvements observed in F/C track errors 

ÅMeso-NHM (ECMWF-boundary) version in 

operation since 2 April 2013 
ÅJMA-GSM version run twice daily (00 / 12 UTC) and provides 

ñalternative scenariosò 



Comparison of Forecast Track Errors 
All 00 and 12 UTC runs for TCs Aere to Nalgae in 2011 



Operational version 
in 2012 used JMA-
GSM BC 

All 00 and 12 UTC runs for TCs Mawar to Sanba in 2012 

Comparison of Forecast Track Errors 



Assimilation of Radar Reflectivity Data 

ÅRetrieval of RH profiles from radar reflectivity using Bayesian Inversion 

 

 

 

 

ÅRetrieved RH profiles assimilated into 3DVAR 

Åhumidity adjustment 

èñcreateò moisture profiles at model ñdryò points where non-zero reflectivity 
exists 

maximum likelihood 

estimate of RH state 

vector 

 

<=>  

 

1DVAR minimization 

estimate 
y: observed 

radar reflectivity 

h: forward operator 

i.e. radar simulator 

x: model state 

of cloud variables 



 

Effect of assimilation of radar reflectivity 

CONTROL Forecast 

(T+3 hr) 

3-hr forecasts from RAPIDS-NHM  



  Case of Severe Convection on 2013-04-05 
RAPIDS-NHM 

5th Apr 06 HKT Run 



Case of Severe Convection on 2013-04-25 

RAPIDS-NHM 

25th Apr 16 HKT Run 


