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WMO Severe Weather Forecasting Programme (SVFP)
Regional Sub-programme for Southeast Asia (SWFP-SeA)

Training Desk and Study Visit for Cambodia
(Ha Noi, 19 - 23 May 2025)
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WMO Integrated Processing and Prediction System
in WMO Global Infrastructure

WMO global infrastruCtUre
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WIPPS Web Portal

*  WIPPS Web Portal: WIPPS Veb Portal | World Meteorological Organization (wmo.int)

Designated WIPPS Centres web portal for the WMO Integrated Processing and Prediction Systemn
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1 Product inventory. Open data from ECMWEF are available for a wide
range of products at 0.4 degrees resolution.

i Information on key characteristics of the model and documentation
< Geopotential height, 850 hPa [Inventory] [WIS Metadata]

7 Geopotential height, 500 hPa [Inventory] [WIS Metadata]

< Geopotential height, 250 hPa [Inventory] [WIS Metadata]

© Temperature, 850 hPa [Inventory] [WIS Metadata]

© Temperature, 500 hPa [Inventory] [WIS Metadata]

< Temperature, 250 hPa [Inventory] [WIS Metadata]

< Wind zonal velocity (u), 925 hPa [Inventory] [WIS Metadata]

2 Wind zonal velocity (u), 850 hPa [Inventory] [WIS Metadata]

List of WIPPS products by a
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access them
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Information about RSMC ECMWF
(Global deterministic numerical
weather prediction)

~ ECMWF

Website: Link

Focal Point: Mr David RICHARDSON

Principal GISC: Exeter

This centre was designated in year
2017.

More info.

* Global deterministic numerical
weather prediction

» Global ensemble numerical
weather prediction

* Global numerical long-range
prediction

» Coordination of deterministic
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Useful links

Afulll list of designated
WIPPS (GDPFS)

centres (Part Il of Manual
on the Global Data-
processing and
Farecasting System)
WIPPS Community site

MNotes to User
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Please address requests
for

updating information to
the Earth System
Prediction Division of the
Secretariat

at dpfsmail@wmo.int

. Focal points of

designated WIPPS
centres are linked

to the WMO Community
Platform. WMO
members will be able to
get detailed contact
information of the focal
points after lagin.

Disclaimer
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Website: Link

Focal Point: Mr Wai

Principal GISC: N/A

This centre was designated in year 2018.

NMO concerning the legal status of a

This centre performs the following WIPPS activities:
* Nowcasting

try, area or territory or of its authori... Powered by Esri

Useful links

o Afulll list of designated WIPPS centres (Part lll of
Manual on the WMO Integrated Processing and
Prediction System)

* WIPPS Community site

Notes to User

1. Please address requests for
updating infarmation to the Earth System
Prediction Division of the Secretariat
at WIPP! mMo.int.

2. Focal points of designated WIPFS centres
are linked to the WMO Community
Platform. WMO members will be able to get
detailed contact information of the focal points
after login

Disclaimer


https://community.wmo.int/en/wipps-web-portal

WMO WIPPS Homepage

* https://community.wmo.int/en/activity-areas/wmo-integrated-processing-and-prediction-system-wipps
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RELATED NEWS

WIPPS Webinar
WIPPS Pilot Project

HOME MEMBERS GOVERNANCE ACTIVITY AREAS PROJECTS PLANNING & MONITORING ‘WMO WEBSITE LEGACY CONTENT MEMBER PROFILES Wl P PS N EWSI Etter
New Web Portal Eases Access of Forecast Products

Home > activity areas > wmo integrated processing and prediction system wipps

WMO Integrated Processing and Prediction System (WIPPS) RELATED PUBLICATIONS
@ WIPPS Web Portal Manual on WIPPS (WMO-No. 485)
= WIPPS Webinar Note: WMO Congress adopted WIPPS as a new name of GDPFS at 19t Session (June 2023) Guide on WIPPS (WMO-No. 305)

& WIPPS Newsletter
14l WIPPS Dashboard
¥ WIPPS Pilot Project
|~ Forecast Verification

Guidelines on High-resolution Numerical Weather Prediction (WMO-No. 1311)
Seamless prediction of the Earth system: from minutes to months

Guidelines on Ensemble Prediction Systems and Forecasting (WMO-No. 1091)
Guidelines on Ensemble Prediction System Postprocessing (WMO-No. 1254)

The last decades have witnessed tremendous advancements in Numerical Weather Prediction (NWP), thanks
to better assimilated, improved observations, increased computing capacity and advances in our knowledge

of dynamics and physics. These advancements have led to increasingly skilful weather forecasting and will

I\{ﬂ)or?i?éiir?guauty continue to be imp()rltant in the futuref Consequently, tITe emphasis in opelrationa\. meteorolégy. hydrology, ) _Gl‘”_dfl_in_ef’ Eo_r _l\l_()\_NEa_SEI r_]g_T_e_Ck_m_I(lu_ef EVEME);N_O; 1_1_9?)_ __________________
@ WMO Public Website o.ceanography.and climatology has.sh\f-ted t-owards the |mp|ementat\?n of |n-crea5|r.1gly sophisticated an-d Guidance on Operational Practices for Objective <aasonal Forecast ng (WMO-No. ..
diverse numerical models and applications in order to serve an ever-increasing variety of users. Operational . . . . .
Overview NWP systems generally provide an accurate indication of developing weather events from hours to days Guidance on Verification of OperannaI Seasonal Climate Forecasts (WMO-No. 12...
Digital resources ahead. They are, therefore, one of the most relevant components of routine and severe weather forecasting Guidelines for Satellite-based Nowcasti l"lg in Africa (WMO‘NO- 1 309)
Provision of high- and warnings at National Meteorological and Hydrological Services. Forecast Verification for the African Severe Weather Forecasting (WMO-No. 1132)

resolution NWP grid data WMO Global Annual to Decadal Climate Update

WMO Global Seasonal Climate Updates
BAMS paper on "WMO-Accredited Infrastructure to Support Operational Climate Pre...

RELATED DOCUMENTS

Long-range Forecasts (1 month to 2 years)
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RSMC Hong Kong for Nowcasting
https://rsmc.hko.gov.hk/

v @ HKO Nowcasting Meteoroloc X + - 0O X } v @ HKO Nowcasting Meteoroloc X +
<« G % rsmchko.gov.hk/nowcast/ g & ) € <« C 2% rsmchko.gov.hk/nowcast/ B %
{*‘3\} R E SRR E “‘ ERRAXE f Significant Convection Nowcast over East Asia
S RSMC for Nowcasting . "t ’ HONG KONG OBSERVATORY
w & H ——
. Valid time: 202505160750 UTC
Number: cloud top height in 100 feet Reflectivity (dBi
Home Nowcasting Products Cloud top Iy?ﬁ time: 20"250516.0550 E ffet -ty—(- 2) -
- on: Actual Graen polygon: Foracast (1hour) : 33 - (dBZ) ISOL

Hong Kong Observatory Nowcasting Services

The Hong Kong Observatory (HKO) has been operating its nowcasting services since 1999. In this connection, HKO has developed a suite of
nowcasting systems, including the "Short-range Warning of Intense Rainstorms in Localized Systems” (SWIRLS), to aid rainstorm warning operation as
well as high-impact weather forecasting for the public and the aviation community. HKO's nowcasting system has been put to use in various WMO
Forecast Demonstration Projects and was demonstrated to be among the best performers. In recent years, HKO develops a community version of its
nowcasting system (Com-SWIRLS) to promote knowledge exchange in radar nowcasting techniques and for wider application of nowcasting system.
HKO is ready to provide nowcasting services to international users in accordance with the standard and requirements for Regional Specialized
Meteorological Centre (RSMC) for nowcasting as described in the Manual on the WMO Integrated Processing Prediction System (WIPPS) (WMO-No
485).

Location-specific Rainfall Nowcast

e — reyuan o
Qingyuan ol b i
. Automatic %‘efé'i‘gqal Weather Forecast in Hong Kong & Pearl River Delta Region
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liangmen
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e —
D Forecast 15:42 1 |
« | 2 » - - >
Significant convection nowcast up to six hours using retrieved reflectivity (blue 224 dBZ, orange >33 dBZ and red
241 dBZ) from Himawari-9 data and updated every 10 minutes. Lightning counts are marked in yellow (sparse) to
15:42 15:54 16: 06 16:18 16:30 16:42 16:54 17:06 brown (dense) with green polygons on areas with high reflectivity or dense lightning.

Forecast rainfall distribution in the next two hours over Hong Kong and the neighbouring Pearl River Delta region with data updated every 6 minutes.
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HKO SWIRLS Nowcasting System

Data Products and Services for Local to Regional Supports

Y2y Severe Weather Forecasting Programme Regional Sub-programme for Southeast Asia (SWWFP-SeA)
“IWMO

ning Desk and Study Visit for Cambodia (Ha Noi, 19-23 May 2025)



XY, WORLD g{i} e . \
Ry ¥ BrEREREERRN
W } METEOROLOGICAL g, R;MCforNo “
LT ORGANIZATION WO weasting

Pl LR

WD J/ HONG KONG OBSERVATORY

SWIRLS: Short-range Warning of Intense Rainstorms in Localized Systems

Observations SWIRLS

GPU
computing
servers

Nowcast rainfall, lightning,
hail & gust

Rain Lightning
Gauges Detectors

Products and Services

Weather
Forecasters

Nowcast alert
to public via
HKO’s mobile
app and website

Government &
Utilities
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SWIRLS support to government departments

o B Flood risk monitoring
and clearance

Drainage system operation

i Landslip warning




Weather Information Server 2 Welcome [wowoo] | 37  Support  Notices  Setting  Logout

‘Weather Observations ‘Weather forecast ‘Weather Warning Other Information Specialized Services

Specialized Services

Lightning Alert for Lightning Alert for NP360
NP360 Mute | 5[ 15 | 30 | minutes 2016/04/13 08:17

21 Apr 2017 1541 HKT
si lan Actual Forecast
LLIS Lightning strokes time Lightning Alert for OP Lightning detected within 1 km of Lightning expected within 10 km of

| NP360 during the past 15 minutes NP360 in the next 30 minutes

Lightning Alert for KSC

Intense Rain Echoes
Alarm

Tropical Cyclone Strike
Probability Map

Large || smal ERNRTHNTHTIETY

Show real time

Minimizes risk of lightning strikes  Supports decisions on mobilization Timely suspension of services before
for ground operation and smooth operation of power thunderstorms and early resumption after
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RSMC Hong Kong for Nowcasting
https://rsmc.hko.gov.hk/

v @ HKO Nowcasting Meteoroloc X + - 0O X } v @ HKO Nowcasting Meteoroloc X +
<« G % rsmchko.gov.hk/nowcast/ g & ) € <« C 2% rsmchko.gov.hk/nowcast/ B %
{*‘3\} R E SRR E “‘ ERRAXE f Significant Convection Nowcast over East Asia
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Hong Kong Observatory Nowcasting Services

The Hong Kong Observatory (HKO) has been operating its nowcasting services since 1999. In this connection, HKO has developed a suite of
nowcasting systems, including the "Short-range Warning of Intense Rainstorms in Localized Systems” (SWIRLS), to aid rainstorm warning operation as
well as high-impact weather forecasting for the public and the aviation community. HKO's nowcasting system has been put to use in various WMO
Forecast Demonstration Projects and was demonstrated to be among the best performers. In recent years, HKO develops a community version of its
nowcasting system (Com-SWIRLS) to promote knowledge exchange in radar nowcasting techniques and for wider application of nowcasting system.
HKO is ready to provide nowcasting services to international users in accordance with the standard and requirements for Regional Specialized
Meteorological Centre (RSMC) for nowcasting as described in the Manual on the WMO Integrated Processing Prediction System (WIPPS) (WMO-No
485).

Location-specific Rainfall Nowcast
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Significant convection nowcast up to six hours using retrieved reflectivity (blue 224 dBZ, orange >33 dBZ and red
241 dBZ) from Himawari-9 data and updated every 10 minutes. Lightning counts are marked in yellow (sparse) to
15:42 15:54 16: 06 16:18 16:30 16:42 16:54 17:06 brown (dense) with green polygons on areas with high reflectivity or dense lightning.

Forecast rainfall distribution in the next two hours over Hong Kong and the neighbouring Pearl River Delta region with data updated every 6 minutes.
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Real-time Satellite Nowcast Products
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Valid time: 202505160820 UTC e T

Number: cloud top height in 100 feet Reflectivity (dBZ) Lightning Density Roince: axand c,oudmm D ‘
Cloud top analysis time: 20250516_0720 — — 3 - . ; . oA s
Green polygon: Forecast (1hour) (dBZ) ISOL | b - \ yr/ e NIGHT
- . b




i . R
A =E Rt ) i e P

v', HONG KONG OBSERVATORY 2o RSMC for Nowcasting
WMO

Technology Transfer for Capacity Building on Nowcasting

International / Regional Workshops SWEFP Training Programme WMO VCP Workshops

>R WMO WWRP 4th International
x Symposium on Nowcasting and Very-short-range Forecast 2016

WSN16 SEiTTEME 25-29 July 2016, Hong Kong

| [ .
JALMd)_'s_Sa\LaLeWeather F'arecastingnemans.trgtlon ]

Prﬂject Regional Subproject for So‘htheast Asia

Training Desk at RFSC Ha Noi |

Ha Noi, Viet Nam, 7-18May 2018)
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Com-SWIRLS Collaborative Platform

© Welcome to SwirlsPy's docum= X

&

c & docs.com-swirls.org

# Com-SWIRLS/SwirlsPy

Sign In or
RSMC for Nowcasting
SWIRLS Nowcast System
Awards
Getting Started
Examples
Reference Manual
Publications
Data Model and xarray
Contributors’ Guide
Z-R Relationship
Educational Resources
Acknowledgement
Most Active Developers
Change Log
Terms and Conditions
Contact Us

Acronyms

Docs » Welcome to SwirlsPy's documentation! View page source

Welcome to SwirlsPy’s documentation!

SWIRLS (Short-range Warning of Intense Rainstorms in Localized Systems) is the operational
rainstorm nowcasting system of Hong Kong Observatory (HKO). State-of-the-art techniques are
implemented in SWIRLS for analysis and prediction of precipitation and convective weather
phenomena in the next few hours. SWIRLS has been in operation in HKO since 1999. SWIRLS was
also implemented in various meteorological services or participated in international forecasting
projects to support the research and development of rainstorm nowcasting technigques.

The community version of SWIRLS, or com-SWIRLS, is developed to facilitate knowledge exchange
and cooperation on development of rainfall nowcasting technique. Com-SWIRLS can be available
from this website for use by the National Meteorological and Hydrological Services (NHMSs) upon
request. To request or for any enquiry, please send an e-mail to swirls@hko.gov.hk

« Sign In or Register
« RSMC for Nowcasting
« SWIRLS Nowcast System

« Awards
o HKO awarded at 19th APICTA Awards (26 November 2019)
o Hong Kong Observatory awarded in Hong Kong ICT Awards 2019 (8 April 2019)
o DSD, HKO and the project team winning ACEHK Annual Award (11 December 2017)

« Getting Started

o Registration

o Installation

¢ Contact
« Examples
« Reference Manual

o SwirlsPy

o Subpackages

= swirlspy.blending package
» Blending data / nowcast.

o, um
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Users of Com-SWIRLS in R&D and operational applications

India

CAL WEATHER PREDICTION DIVISIOR

m U [——

FORECAST >> | EXTENDED RANGE FORECAST  >> | SEASONAL FORECAST  >>

IMD SWIRLS REFLECTIVITY FORECAST FOR DELHI
AND NEIGHBOURHOOD

120 min forecast based on 20180905 at 0832 hrs IST

75°E 76°E
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20

Area with Reflectivity >20 dBZ have high probability of rainfall occurrence

(Adopted from Hong Kong Observatory)

Malaysia

Observed 09:00PM Saturday 04Nov2017

Thailand

Past Hour Rainfall 2020-03-15

Based @ 08:00H Vvalid @ 08:00H

Past Hour Rainfall 2020-03-15

Past Hour Rainfall 2020-03-15
Based @ 08:00H Valid @ 10:00H

Based @ 08:00H Valid @ 09:00H

Past Hour Rainfall 2020-03-15
Based @ 08:00H Valid @ 11:00H
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Rainfall accumulated over the

past 60 minutes [mm]
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Model Training Lasted 5.254 days at 100,000 iterations
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Collaboration with PAGASA and TMD in
knowledge transfer and implementing

Com-SWIRLS and deep learning nowcast
models
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Thai Meteorological Department
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¥ingjian Shi, Zhihan Gao, Leanard Lausen, Hao Wang, Dit-Yan Yeung, Wai-kin Wong, and Wang-ghun Wao, 2017
Deep learning for precipitation nowcasting: & benchmark and a new model

TrajGRU Model

CSI Time Series Comparison by Threshold
>5.0

Worked for TrajGRU Model: Result (TH only VS TH + HKO7 — KKN site)

(After revising mask file and frequency sequence time)

TH only

>0.5 >2.0 >10.0 >30.0
— vain
— vl
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CS1 Time Series Cumpasngun by Threshold
>5.

2000 4000 6000 800D 10000
Lead time [iterations]

2000 4000 €000 80O 10000
Lead time iterations]

>2.0 >10.0 =30.0
v

L — vald
i 03
< TH + HKO7 o

01

& (g)EScAP -
o0

1000 2000 3000 4000 5000 6000
Lead time [iterations]

s, ) S

1000 2000 3000 4000 5000 6000
Lead time [iterations}

1000 2000 3000 4000 5000 6000
Lead time [iterations]

1000 2000 3000 4000 3000 6000
Lead time iterations]

1000 2000 3000 4000 5000 6000
Lead time [iterations]



\f‘\,,
/74XY) WORLD { } ) = = N M\ EFHERXE
Under development PECTIN . ki gg FERXE
WMO

B
L2 ORGANIZATION

Use of AlI/ML in nowcasting — (1) Precipitation or Significant Convection
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Home Nowrcasting Products Com-SWIRLS

Hong Kong Observatory Nowcasting Services

The Hong Kong Observatory (HKO) has been operating its nowcasting services since 1999. In this connection, HKO has developed a suite of
nowcasting systems, including the "Short-range Warning of Intense Rainstorms in Localized Systems” (SWIRLS), to aid rainstorm warning operation as
well as high-impact weather forecasting for the public and the aviation community. HKO's nowcasting system has been put to use in various WMO
Forecast Demonstration Projects and was demonstrated to be among the best performers. In recent years, HKO develops a community version of its
nowcasting system (Com-SWIRLS) to promote knowledge exchange in radar nowcasting techniques and for wider application of nowcasting system.
HKO is ready to provide nowcasting services to international users in accordance with the standard and requirements for Regional Specialized
Meteorological Centre (RSMC) for nowcasting as described in the WMO Manual on the Global Data-Processing and Forecasting System (GDPFS)
(WMO-No. 485).
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Use of AI/ML in nowcasting —
(2) Automatic Tropical Cyclone Position Fix, Intensity Estimation and Genesis

AI-STORMVIS
n — One-Stop SatFix, track and intensity estimation.

Satellite + Objective Intensity Past TC Verification Optical Flow Motion User Guide  Docs

Cur image: 2024.11.11/07:50Z ImageTab @D Toggle BBoxes Lat: 29.92, Lon: 86.74
: ‘ ‘ # 2436 TORAJI
Pos 17.42°N
120.64°E
al 4.0 (60 knots)
Rad 3.9°
................................................................. e
kt
N (357)
T-3mvt 21.6km/h 11
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, kt
NW (322)
T-6mvt 47.4km/h 25
kt
NW (305)
T-12 328 km/h 17
mvt kt
WNW (301)
T-24 27.4km/h 14
mvt kt
WNW (293)

Since 11.08/06:10Z

Note: Outputs in the red-shaded region may not be accurate as TCs could be reognised even without full image.

2435 YINXING

16.02°N
109.92°E

2.9 (39 knots)
2.6°

23.8km/h 12
kt
SSW (193)

30.4km/h 16
kt
SSW (210)

41.6 km/h 22
kt
SW (228)

19.8 km/h 10
kt
SW (226)

11.03/09:20Z

AI-STORMVIS (FY4B Version)
E — One-Stop SatFix, track and intensity estimation.

Satellite + Objective Intensity ~ Past TC Verification ~ Optical Flow Motion User Guide  Docs

Cur image: 2024.11.11/07:45Z ImageTab @ Toggle BBoxes

Note: Otputs in the red-shaded region may not be accurate as TCs could be reognised even without full image. ‘

# Pos

a

Rad

g T-1 mvt

T-3 mvt

® T-6 mvt

T-12 mvt

T-24 mvt

Log

2436 TORAJI

17.34°N
120.82°E

3.9 (59 knots)
4.2°

429 km/h 23 kt
N (351)

31.7 km/h 17 kt
NW (312)

35.2 km/h 19 kt
NW (309)

33.0 km/h 17 kt
WNW (301)

35.7 km/h 19 kt
WNW (289)

11.08/06:00Z
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