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Com-SWIRLS

• A Service of RSMC for 
Nowcasting (Hong Kong)

• To facilitate knowledge 
exchange and 
collaboration

• Freely shared with all 
National Meteorological 
& Hydrological Services 
(NMHS)

• Source codes included

• Codename: SwirlsPy

https://com-swirls.org/



Features of Com-SWIRLS 2.0

• Continuously Maintained and Updated

• Installable by Conda, Single Command

• Documentation Website with User Examples

• Readable Codes, Reusable Modules

• Version Control with GitLab

• Technical Support & Discussions by GitLab Issues

• Support Various Radar Data Formats

• Various QPE Interpolation Methods

• Numerous Motion Field and Forecast Algorithms

• Verification Metrics



Com-SWIRLS 1.x vs 2.0
Com-SWIRLS 1.x Com-SWIRLS 2.0

Installation VM Conda *

Programming Language Assorted Primarily Python, plus C++

Libraries NCL, ImageMagick etc. Open-source Python lib.

Grid Size 480x480 Only Rectangular grid of any size

Supported Radar Data 1 8

Motion Field Algorithms 1 5

Forecast Algorithms 1 5

QPE Methods 1 14, plus multi-sensor QPE

Verification Metrics No 14

Documentation Limited Full Documentations

Version Control No Yes, using GitLab-CE

Software Testing At initial development only Upon any changes

* VM and Docker available on request



Use of Open-Source Libraries

• wradlib, Metpy etc.

• Py-ART by ARM of DoE(USA)

• Cartopy by UKMO

• pySTEPS



Maintained and Updated Codebase

Updated every 
One or Two Months
• For

• Bug Fix
• New Features
• Documentation 

Update

• Releases:
• 2.0.8: 2019-09-26
• 2.0.7: 2019-07-09
• …
• 2.0.0: 2018-12-19

Change Log



Distribution and Installation

• Distributed as Conda packages

• Can be Installed with Single Command:
conda create -n swirlspy 
-c https://2018:314159@conda.com-swirls.org
-c defaults -c conda-forge swirlspy

• Virtual Machine (VM) and Docker 
Images available upon request



Documentation with Examples

Documentation Website
https://docs.com-swirls.org/

Example User Codes

https://docs.com-swirls.org/


Readable Codes, Reusable Modules

• Adopted Python, a highly 
readable programming 
language

• Supplemented with C++ 
for performance-critical 
components

Use of xarray, a labelled 
multi-dimensional array data 

structure, as the common 
data model between modules



Version Control with GitLab

• HKO running GitLab-CE, an 
open-source software 
development platform

• Version Control, enabling 
simultaneous developments 
by staff & contributors

• Continuous Integration (CI) 
for automated tests

• Continuous Deployment (CD) 
for automated packaging and  
documentation generation



GitLab’s Issues

• Facilitates Technical Support 
and Idea Exchange

• Any user can create an issue, 
HKO’s team will respond asap

• Also useful for recording 
Merge Requests

• Past issues are searchable, 
thus becoming a Knowledge 
Base in the long run



Various Radar Data Format

Supported Formats
• ASCII (ESRI’s)
• CINRAD (China)
• IRIS

• Raw
• Reflectivity

• HDF5
• NetCDF

• A variant for Philippines
• Two variants for Vietnam

• UF



Various QPE Algorithms

Spatial Interpolation 
Methods:
• Linear
• Nearest
• Cubic
• RBF

• multiquadric
• inverse
• gaussian
• linear
• cubic
• quaintic
• Thin_plate

• Natural Neighbour
• Barnes
• Cressman
• Ordinary Kriging

Multi-Sensor Precipitation Estimator



Various QPF Algorithms

QPF by STEPS

Motion Field Generation
• Persistence
• ROVER
• Constant
• DARTS
• Dense Lucas-Kanade
• VET

Forecast Algorithm
• Simple Advection
• Semi-Lagrangian Advection
• SPROG
• SSEPS
• STEPS



Various Verification Metrics

Traditional
• POD

• FAR

• CSI

• Accuracy

• Frequency Bias

• ETS

• HSS

• POFD

Advanced
• FSS

• Brier Skill Score

• F1 Score

• Precision – Recall

• Reliability

• ROC



From In-House Development
To Collaborative Development

Past

Future

Radar Processing
Rainfall Estimate & Forecast
Visualisation & Guidance

Radar
Processing

Rainfall
Estimate &
Forecast

Visualisation
& Guidance

Community
SWIRLS

Lead &
Coordinate



Future Plan

• More Radar Data Format, e.g. Rainbow
• More QPF Algorithms
• Nowcast with Satellite Data
• Integrated Precipitation Estimator for QPE
• Lightning Potential Nowcast
• Blending with NWP outputs



Support Services for Users

• Online Technical Support:
• Email (swirls@hko.gov.hk)
• GitLab Issues

• Cusomitzation:
• Modules
• Examples

• Training Workshop
• Hosted by HKO
• Served as Expert Lecturer

• Training Attachment
• 2 weeks – 2 months



Register Now

• https://com-swirls.org/

https://com-swirls.org/

