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ON NOWCASTING



Kobe
Japan
July 2008

50 People 
Washed
Away

5 Died

This Tragedycould have been Preventedif only they 
knew 10 minutes in advance that a flood was coming.



Every year, Storms & Floods kill Thousandsand wipe 
away properties of Tens of Billions of Dollars.

Myanmar Macao Bangladesh Sri Lanka Thailand

Sudden & Extreme 
Weather keeps 
Increasingunder 
Climate Change.
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SWIRLS Nowcast System
SWIRLS: Short-range Warning of Intense Rainstorms in Localized Systems

Citizens Government & 
Utilities

Weather
Forecasters

Observations

Satellites

Radars

Lightning
Detectors

Rain
Gauges

Nowcast Modelling

Forecast
Rainfall,
Lightning,
Hail & Gust

Products and Services

Computers
80 TFLOPS CPU/GPU
1.5 TB RAM
960 TB Storage



With SWIRLSNowcasting

Weather
Forecasters

Issue Weather Warnings and 
Forecasts, which
- Save Lives
- Protect Properties

Citizens

Decide whether to:
- Seek Shelter?
- Bring Umbrellas?
- Cancel Hiking?
- Indoors or Outdoors?

Government
& Utilities

Respond to:
- Improve Ecology of Wetland
- Enhance Productivity of Works
- Mobilize Staff in Advance
- Increase Power Supply Stability
- Suspend and Resume Operations



1. {ƛƳǳƭŀǘŜ wŀŘŀǊ 5ŀǘŀ ŦǊƻƳ {ŀǘŜƭƭƛǘŜΩǎ 
using AI Neural Network in SWIRLS

Original With OurNeuralNetwork

No Radar
DataHere

Raining 
Areas

Raining Areas 
Far Away 
Simulated with 
{ŀǘŜƭƭƛǘŜǎΩ 5ŀǘŀ 
Using Our 
Neural Network



Calculate 
Speed &

Direction of 
Raining Areas

By AI
Computer Vision

Actual
Raining
Areas

Forecast
Raining
Areas

Using GPU

Precisely
Where,
When&

How Much
Rainfall

2. Nowcast with AI Computer Vision
in SWIRLS



Actual Radar 
Images

Forecast
Radar Images

Trained AI Modelsto Predict Radar Images

Edge-Cutting Algorithms:
ÅConvolutional LSTM (Long-Short-Term-Memory)
ÅTrajectory GRU (Gated Recurrent Unit)

3. Next-Generation of SWIRLSAI Nowcast
Enhanced Accuracy with Deep Learning

tƛƻƴŜŜǊŜŘ ά5ŜŜǇ [ŜŀǊƴƛƴƎ bƻǿŎŀǎǘέ

Deep Learning Nowcast
Big Data
7 Years of Historical Data
140 Billions of Data Points



Research Papers Related to SWIRLS Nowcast
Academic Journal PapersInternational / Regional

Conference Paper
Cited 1,300+times



No. of Floods and Landslides
in Hong Kong decreased over the years

Guidance on Rainstorm Warnings are provided 
Half an Hour in Advance, reducing casualties and 
damages.

SWIRLS Nowcast for Weather Forecasters



SWIRLS Nowcast for Citizens

Lightning Nowcast

Rainfall Nowcast

Rainfall/Lightning
Nowcast

On Mobile App

Rainfall/Lighting
Nowcast
On Internet Website

Over 1.5 million
active users

Over 10 billion visits in 2019



SWIRLS Rainfall Nowcast for 
Drainage Services Department

SWIRLS Nowcast

Rainfall & Warning

Preserve
Wetland

Rainy Mode

Prevent
Flood

Sunny ModeWetland

DǊŜŀǘƭȅ LƳǇǊƻǾŜǎ ²ŜǘƭŀƴŘΩǎ 9ŎƻƭƻƎȅ

Drainage System in ShuenWan Wetland



After adopting rainfall 
nowcast, workers can work 
until 2 hours before the 
arrival of rainstorms.

SWIRLS Rainfall Nowcast for 
Drainage Services Department

Enhances Productivity of Workers

Construction Works inside Kai TakRiver



SWIRLS Rainfall Nowcast for 
Geotechnical Engineering Office (GEO)
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Rainfall Nowcast are 
used for modelling 
Number and Locations 
of Landslides

Supports Decision on Landslip Warning
Enables Mobilization of Staff in Advance

D9hΩǎ [ŀƴŘǎƭƛǇ aƻŘŜƭ



SWIRLS Lightning Alerts for 
Power Company

Supports Decisions on Mobilization
Enables Rapid Resumption of Power

Power Supply
Reliability:
99.999%



SWIRLS Lightning Alerts for 
Hong Kong International Airport

Minimizes Risk of Lightning Strikes
Of Ground Staff in the Airport


