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SWIRLS – HKO Rainstorm Nowcasting System



QPE Products in SWIRLS
For Forecasters For the Public



QPE – Rainfall Calibration Module
 Schematic diagram showing the calibration 

of radar reflectivity using real-time 
raingauge measurement. 

 Z-R relation for converting reflectivity to 
rainfall rate

 Gridded rainfall analysis computed by 
Barnes successive correction or more 
advanced co-kriging algorithm 

baRZ =

dBZi =b dBGi + 10log(a)



QPE - Barnes Analysis 
 grid-point analysis by Barnes method

➔interpolation with Gaussian weighting according to distance between data 
& estimation point

➔consider correction using residuals and grouping of rainguages
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B : barnes estimation (mm)
L : radius of influence
N0 : number of gauge report
Gi : i-th gauge report (mm)
wi : weight of i-th gauge
hi : distance between gauge and 
estimation point



QPF (Quantitative Precipitation Forecast)

For Warning and Forecast Operations



QPF (Quantitative Precipitation Forecast)

For Public Weather Services



QPF - Pre-processing of Radar Data 

Original (linear in dBZ)                                                                               Zc = 33     



QPF – radar echo tracking



QPF - Forecast  by  Extrapolation
 Semi-Lagrangian Advection (SLA)

 Robert scheme (3 iterations
to find origin point)

 Bi-cubic interpolation

 Flux limiter 
(local max, min constraint)

 One-way nesting
Semi-Lagrangian 
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About Com-SWIRLS
 Freely shared with all NMHSs, for:

 Capacity Building

 Knowledge Exchange

 Collaboration

 Features

 QPE - Quantitative Preicpitation Estimate

 QPF - Quantitative Preicpitation Estimate

 Severe Weathers - hail, gust, thunderstorm



Code Base of Com-SWIRLS
 Based on HKO’s Operational SWIRLS

 Portable code running on common Linux distribution

 Configurable codes for implementation in different 
forecast domains

 Modular design for easier code changes, and integrate 
new modules from community users



Com-SWIRLS Status Update
Operational Under development

 India

 Malaysia

 South Africa

 Zhuhai, China

 Macao, China

 Philippines

 Myanmar

 Vietnam

 Indonesia

 Thailand



Com-SWIRLS in Malaysia

Nowcast

Observation

Credit: YIP Weng-sang, MMD



Com-SWIRLS in Malaysia



Com-SWIRLS in Malaysia



Com-SWIRLS in South Africa

Credit: Eric Becker, SAWS



Com-SWIRLS in South Africa



Com-SWIRLS in South Africa

Credit: Eric Becker, SAWS



Com-SWIRLS in India

http://nwp.imd.gov.in/fdp_now/

http://nwp.imd.gov.in/fdp_now/


Com-SWIRLS in Macao



Com-SWIRLS in Zhuhai



Training

Workshops organised from time to time



Com-SWIRLS 1.2 (June 2018)
 User-friendly web-based interface for manual mode

 To be distributed as a virtual appliance (.ova)

 Installation-free*

 Cloud Ready, while also support on-premises uses

 Support many radar data formats

 Documented APIs

* Users still need to install an operating system and a virtual machine application on premises or upload the .ova file to a Cloud service.



Com-SWIRLS 2.0 (early 2019)

Maintainers

Developers

Users
conda install http://...
import ...

git stage .
git commit –m “feature”
git push feature master

git merge feature
conda build .



Modules Developed (Oct 2018)
Module Function

rfmap.py plots a rainfall map based on rain gauge data

cal_ZR.py Calibrate the Z=aRb relationship by linear  regression

Read_CRaMS.py Reads in CRaMS Products (MICAPS)

fix_netcdf.py Fix an encoding issue with NetCDF files by JICA

readnetcdf.py Reads in and plots out JICA .NETCDF in .PNG format

jmagpv.py Reads in JMA Radar Grid Point Value Rainfall Rate Product

read_gpm.py Reads in HDF5 file (NASA GPM)



Website of Com-SWIRLS
http://swirls.hko.gov.hk/
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Website of Com-SWIRLS



RSMC for Nowcasting
https://rsmc.hko.gov.hk/nowcast/



How to Start?
 Browse through Com-SWIRLS website to learn more: 

http://swirls.hko.gov.hk

 Contact Mr. WOO Wang-chun, at wcwoo@hko.gov.hk
for Download Password

http://swirls.hko.gov.hk/
mailto:wcwoo@hko.gov.hk



