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Forecasting Synergy for the OlympicForecasting Synergy for the Olympic

The The WWRP/WMOWWRP/WMO Beijing 2008 Olympic Beijing 2008 Olympic 
Forecast Demonstration Project (B08FDP) &Forecast Demonstration Project (B08FDP) &
Research Development Project (B08RDP)Research Development Project (B08RDP)
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Quoted from “B08FDP Proposal”:
To implement advanced nowcast systems, processes and science 
for the B08 Olympics
To demonstrate and optimize technology transfer, its 
implementation, and subsequent use in advanced nowcast systems 
and forecast operations  
To develop and implement new verification techniques for 
assessing the effectiveness of HIW nowcasts and quantitative 
precipitation nowcasts
To quantify the impact of the implementation of operationally 
focused nowcast systems on the quality of HIW forecasts, 
forecasters and end-users
To promote the implementation of nowcasting techniques in China 
and for the benefit of WMO countries

B08FDP GoalsB08FDP Goals
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MILESTONES FOR B08FDP

Phase 1

Phase 2

Phase 3

Phase 4
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BJANC (BJANC (BMB&NCARBMB&NCAR, China) , China) 
CARDS (CARDS (MSCMSC, Canada) , Canada) 
GRAPESGRAPES--SWIFT (CMA, China)SWIFT (CMA, China)
MAPLE (McGill & MAPLE (McGill & WDTWDT, Canada), Canada)
NIWOT (NIWOT (NCARNCAR, USA) , USA) 
STEPS (STEPS (BOMBOM, Australia) , Australia) 
SWIRLS (SWIRLS (HKOHKO, Hong Kong, China) , Hong Kong, China) 
TIFS (TIFS (BOMBOM, Australia), Australia)

++
Verification Verification 
(RTFV)(RTFV)

& & SEIASEIA

Participating Nowcasting SystemsParticipating Nowcasting Systems
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B08FDP for Beijing OlympicB08FDP for Beijing Olympic
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B08FDP common productsB08FDP common products
------ 1h QPF guidance (all participants)1h QPF guidance (all participants)
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B08FDP common productsB08FDP common products
------ Storm track guidance (some participants)Storm track guidance (some participants)



Typhoon Committee Roving Seminar 2011 Topic B(1) 10

Probability of rainstorm warning
(>=40mm/h) 

Probability of Wetting rain
(>=2mm/h) 

B08FDP special productsB08FDP special products
------ TIFSTIFS’’ ensemble forecastensemble forecast
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00--1h forecast on the variation of echo strength1h forecast on the variation of echo strength
((3:353:35-- 4:05UTC4:05UTC)           ()           (4:354:35-- 5:05UTC5:05UTC))

B08FDP special productsB08FDP special products
------ BJBJ--ANCANC’’s forecast guidances forecast guidance
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PrecipitationScatter plots 
for the past 
6 hours Reflectivity

30 min forecast, 
60 min forecast

PrecipitationQ-Q plots 
for the past 
6 hours

30 min forecast, 
60 min forecast

Statistic 
scores for 
the past 6 
hours thunderstorm

Reflectivity

Frequency bias, 
POD, FAR, CSI, 
RMSE, 
Correlation 
Coefficient, 
Distance Error

Precipitation

Reflectivity

Examples of real-time products on web

Three aspects of thunderstorms
Three verification items

RealReal--time Forecast Verificationtime Forecast Verification
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B08FDPB08FDP Forecast VerificationForecast Verification

10 mm/h 10 mm/h 
thresholdthreshold



Typhoon Committee Roving Seminar 2011 Topic B(1) 14

RAPIDS

SWIRLS

B08FDPB08FDP Forecast VerificationForecast Verification
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B08FDPB08FDP Forecast VerificationForecast Verification
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B08FDPB08FDP Forecast VerificationForecast Verification

Storm TrackStorm Track



Typhoon Committee Roving Seminar 2011 Topic B(1) 17

3. B08FDP 
support 3hour 
Rapid Update 
Cycle System
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LAM_EPS participating systems:
MRI/JMA LAM-EPS 
Canada (EC) LAM-EPS
NCAR/BMB WRF-RUC system
NCEP new version Short-Range Ensemble Forecast (SREF)
ZAMG and Météo-France joint LAM-EPS
NMC LAM-EPS (CMA)
CAMS LAM-EPS (CMA)

MesoscaleMesoscale EPSEPS
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Participants Model IC Initial 
Perturbation

LBC Lateral
Perturbation

Physical Perturbation

NCEP WRF-ARW (5)
WRF-NMM (5)

GEFS-Downscaled 
(T284L60, 5)

(L60M15)

NCEP 
3DVAR

Breeding NCEP Global 
EPS

JMA Global 
Forecast 

(TL959L60)

MSC Global 
EPS

ECMWF Global
Forecast

CMA Global 
EPS

CMA Global 
EPS

MRI/JMA NHM
(L40M11)

Meso 
4DVAR

(20kmL40)

Targeted Global 
SV

(T42L40)

Multi-modelNCEP Global 
EPS

Forecast of  
Global model 
initiated by 
targeted SV

MSC Global 
EPS

ECMWF EPS 
forecast

EC GEM
(L28M20)

MSC Global 
EnKF

MSC Global 
EnKF

CMA Global 
EPS

non

Physical tendency 
perturbation with 

Markov chain, 
surface perturbation

Multi-physics

Multi-physics

ZAMG &
Meteo-Fr.

ALADIN
(L37M17)

ECMWF 
Global 
4DVAR

Blending 
ECMWF SV with 

ALADIN Bred 
Mode

NMC
/CMA

WRF-ARW
(L31M15)

WRF-3DVAR Breeding

CMA Global 
EPS

Multi-physicsCAMS
/CMA

GRAPES
(L31M9)

GRAPES-
3DVAR

Breeding

System characteristicsSystem characteristics
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Continues parameters:
2m temperature                            2006 first trial
2m relative humidity                    2007 increased
10m U,V wind, 
500hPA Geopotential Height
250, 850hPa U,V wind
250, 500, 850hPa Temperature
850hPa Relative Humidity
Economic Value(PT2M>32º)            2008 increased

Spread, RMS, Talagrand, 
Relative error, Absolute Error, Bias,

• Precipitation,
0.1 mm                                             2006 first trial
0.1, 1,  2,  6 mm                               2007 increased
Brier score, Brier skill score, ROC, Reliability Diagram,   Bias
Economic Value                               2008 increased

Modify B08RDP Verification System
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By Dr. Kazuo Saito

Verification SamplesVerification Samples
Relative Operating 

Characteristic Curve 
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Accumulated Precipitation  
( 04pm Aug.8—06am Aug. 9)

National Stadium

Example 1: Successful service for opening ceremony 
(National Stadium)
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30%

30%

During the Opening Ceremony, 5 RDP participants forecast a probability of 
less than 30% for 1mm,and 10mm<=10%

CAMS NMC JMA

ZAMG Canada NCEP
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Example 2: The strong precipitation during Olympic 
Games
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RDP  percentage of  rainfall forcast（Nation Stadium）(0-36h)，
Initial:08080912

CAMS NMC MRI/JMA

ZAMG CANADA NCEP
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WENSWENS for Shanghai World Expofor Shanghai World Expo

OverviewDomain 1 Domain 1 大长三角大长三角

Domain 2 Domain 2 小长三角小长三角

Domain 3 Domain 3 上海上海
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WENSWENS Internal  Web  SiteInternal  Web  Site
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WENSWENS Public  WebsitePublic  Website

selected products 

for special users

URL at

http://www.expoweather.com/wens/
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A Localized Heavy Rain CaseA Localized Heavy Rain Case

33--h rainfall h rainfall f/cf/c
issued at 5:30 pmissued at 5:30 pm

22--h rainfall h rainfall f/cf/c
issued at 6:30 pmissued at 6:30 pm

11--h rainfall h rainfall f/cf/c
issued at 7:00 pmissued at 7:00 pm

Actual 6Actual 6--h rainfall h rainfall 
distribution from 2distribution from 2--8 pm8 pm
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2010 Commonwealth Games2010 Commonwealth Games

3-14 October 2010
New Delhi, India
SWIRLS software provided 
to India Met. Dept.
implementation plan to be 
fixed
case study performed with 
Kolkata radar data
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2010 Commonwealth Games2010 Commonwealth Games
Kolkata radar data

updated every 15 min!!!
big challenge to radar tracking

2009-05-11 case study result -
speed of band A:

TREC~40  vs actual~50  vs MOVA~55 km/h

AA
BBTRECTREC

(search 
radius 

doubled)

MOVAMOVA

(FFT for 
top-level 

scale)



Typhoon Committee Roving Seminar 2011 Topic B(1) 32

UniversiadeUniversiade Shenzhen  2011Shenzhen  2011

sharing of SWIRLS data 

products based on Hong 

Kong radars：

radar QPE

1-, 2-, and 3-hour QPF

storm nowcast track

severe weather nowcast 

tracks



Hong Kong Hong Kong 

ExperienceExperience
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Rainstorms in Hong KongRainstorms in Hong Kong

destructive street 
rapids

landslides at 
man-made / 
natural slopes

flash floods over 
low-lying areas
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Destructive Street RapidsDestructive Street Rapids
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LLandslidesandslides
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FFloodinglooding
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Severe Weather Climatology Severe Weather Climatology 
Major convective weather systems in HK :

cold front, convergence line, SW monsoon, monsoon 
trough, tropical cyclone, land-seabreeze

occurrence of severe weathers/warnings:
Weather Hazards Duration Frequency

start end (years) (no. / year)

Thunder/Lighting 1977 2010 34 2741 warnings 80.6
Amber Rainstorm 1997 2010 14 310 warnings 22.1

Severe Squalls 1987 2006 20 214 days 10.7
Red Rainstorm 1997 2010 14 66 warnings 4.7

Flooding 1998 2010 13 61 announcements 4.7
Landslip 1983 2010 28 94 warnings 3.4

Black Rainstorm 1997 2010 14 17 warnings 1.2
Hail 1977 2010 34 32 reports 0.9

Waterspout 1977 2010 34 24 reports 0.7
Tornado 1982 2010 29 8 reports 0.3

Total NumberPeriod
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Severe Weather WarningsSevere Weather Warnings

TC within TC within 800 km 800 km of HKof HK

Winds blowing Winds blowing 6363--117 km/hr117 km/hr over over HourbourHourbour

Increasing gale or storm force windsIncreasing gale or storm force winds

Winds blowing Winds blowing 118118 km/hrkm/hr or aboveor above

Winds blowing Winds blowing 4141--6262 km/hrkm/hr
within 12 hours over within 12 hours over HarbourHarbour

≥ 30 mm/hr

≥ 50 mm/hr

≥ 70 mm/hr

Rainstorm & relatedTropical Cyclone Rainstorm Warnings
intense, widespread & 
persistent heavy rain

Landslip Warning
resulted from prolonged 
rainfall
will be issued if 15 or more 
major landslides is expected

Special Announcement of 
Flooding

specific for low-lying areas in 
northern part of Hong Kong

Thunderstorm warnings
with special reports on severe 
weather of high gust, hail, 
waterspout or tornado, if 
available 

Tropical Cyclone Warnings
No.1, 3, 8, 9, 10 for standby, 
strong winds, gales, increasing 
gales & hurricane force 

Strong Monsoon Signal
to warn high winds associated 
with monsoon Thunderstorm 

WarningStrong 
Monsoon



Typhoon Committee Roving Seminar 2011 Topic B(1) 40

HKOHKO Nowcasting System Nowcasting System -- SWIRLSSWIRLS
雷達追蹤雷達追蹤、、分析及預測分析及預測
Radar Tracking, Analysis and ForecastRadar Tracking, Analysis and Forecast

利用雷達自動
追蹤及估計雨
帶的移動路徑
Automatic 
tracking and 
prediction of 
rainband
movement 
from radar

利用密集的雨
量站數據，實
時訂正雷達探
測降雨率
Real-time 
calibration of 
radar-detected 
rainfall rate 
using the 
dense 
raingauge 
network

電腦製作未來1至6小時的雷達降雨預測圖
Computer-generated forecast rainfall maps up to 6 
hours ahead based on radar

電腦製作未來15小時的模擬降雨預測圖
Computer-generated forecast rainfall maps for 
the next 15 hours based on simulation

「珠三角」降雨臨近預測圖在天文台網站公開發放

Public dissemination of nowcast rainfall maps for the Pearl 
River Delta region via HKO Internet website

融合雷達臨近預報及電腦模擬結果
的未來1至6小時雨量預測圖
Forecast rainfall maps up to 6 hours 
ahead blended from radar nowcast and 
computer simulation results 

支援暴雨及相關警告系統

In support of Rainstorm and Related Warning Systems

高分辨率風暴模式，直接模擬未來15
小時雨雲的演變過程
High-resolution storm model to directly 
simulate the evolution of precipitating 
clouds up to 15 hours ahead

「小渦旋」
臨近預報系統

SWIRLS 
Nowcasting 

System

電腦模擬大氣物理過程電腦模擬大氣物理過程
Computer Simulation of Physical Computer Simulation of Physical 
Processes in the AtmosphereProcesses in the Atmosphere

降雨預測資料透過四維立體地圖展示
Forecast rainfall information visualized 
with 4-dimensional map of the globe

臨近預報產品及服務臨近預報產品及服務
Nowcast Products & ServicesNowcast Products & Services

遙感及常規天氣觀測資料
Remote-sensing and conventional 
weather observation data

支援雷暴警告系統

In support of Thunderstorm Warning System

支援國際盛事

In support of Important International Events

強風暴單體識別及雷達特徵分析
Cell identification and radar 
signature analysis for severe 
storms

電腦製作狂風、閃電、冰雹及大雨預測
圖
Computer-generated forecast map of 
squalls, lightning, hail and heavy rain

「小渦旋」特別版 Special Editions of SWIRLS  
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SWIRLSSWIRLS--2 Product Suite2 Product Suite
Product TypeProduct Type FormatFormat Forecast ElementForecast Element

interactive GUIinteractive GUI imageimage QPEQPE, , QPFQPF--radar, radar, QPFQPF--blended, echoblended, echo--motion field, storm tracks, severe motion field, storm tracks, severe 
weathers, weathers, TephigramTephigram, stability indices, etc., stability indices, etc.

QPFQPF NetCDFNetCDF
(B08FDP)(B08FDP)

(a) radar(a) radar--based based f/cf/c rainfall accumulations (1rainfall accumulations (1--3 h)3 h)
(b) (b) NWPNWP QPFQPF blended with (a) by blended with (a) by RAPIDS (1RAPIDS (1--6 h)6 h)

storm trackstorm track XML (B08FDP)XML (B08FDP) -- motion vectors of storm cells, intensity, motion vectors of storm cells, intensity, ……
-- tracking by the brand new tracking by the brand new MOVAMOVA algorithmalgorithm

severe severe wxwx. . XML (B08FDP)XML (B08FDP) -- rainstorm, lightning, downburst/gust and hailrainstorm, lightning, downburst/gust and hail
--(also flooding & landslide for Hong Kong)(also flooding & landslide for Hong Kong)

probabilistic probabilistic NetCDFNetCDF
(B08FDP)(B08FDP)

-- probability of precipitation (probability of precipitation (PoPPoP))
-- probability of lightning threatprobability of lightning threat ((PoLPoL))

SPIDASSSPIDASS html, imagehtml, image compact display of alert status of various severe weather types,compact display of alert status of various severe weather types, severe severe 
weather maps, weather maps, ……

GISGIS KMLKML,,
html, imagehtml, image

-- rainfall maps and 3D lightning locations rainfall maps and 3D lightning locations 
-- based on open GIS standards, viewable by Google Earth  based on open GIS standards, viewable by Google Earth  
-- Internet product Internet product ““Rainfall Nowcast for Rainfall Nowcast for PRDPRD”” in HKin HK

site manager;site manager;
general publicgeneral public

forecasters;forecasters;
educated userseducated users

experts; experts; 
nowcastersnowcasters;;
downstream downstream 

systemssystems
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User InterfaceUser Interface
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Integrated Warning PanelIntegrated Warning Panel

RainstormRainstorm--
related alerts:related alerts:
-- 11--6 hours6 hours
-- autoauto--updated updated 
every 6 minevery 6 min

Severe weather Severe weather 
alerts alerts 
associated with associated with 
thunderstormsthunderstorms quick reference on quick reference on 

possible status & possible status & 
triggering criteriatriggering criteria

Rainstorm alerts Rainstorm alerts 
((actual+forecastactual+forecast))

within 60 minwithin 60 min

Severe weather Severe weather 
map available map available 
on mouse click on mouse click 
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Hail HazardHail Hazard

Legend
area with hail potential

30-min forecast location of hail

area with severe gust potential

30-min forecast location of severe gust

area with rainstorm potential

30-min forecast location of rainstorm

area with lightning potential

30-min forecast location of lightning

Warning area

=/+=/+ detected -ve CG lightning location

o detected CC lightning location

Severe Weather MapSevere Weather Map



Local Local 

ApplicationsApplications
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““BlackBlack”” Rainstorm on 22Rainstorm on 22--0707--20102010

warnings issued:warnings issued:
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““RedRed”” Rainstorm on 21Rainstorm on 21--0909--20102010

warnings issued:warnings issued:
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Real Cases in 2003 & 2004 (1Real Cases in 2003 & 2004 (1--h h f/cf/c))

•• 8 May 20048 May 2004

•• Black RWBlack RW

•• SWIRLS 1SWIRLS 1--h h fcfc (left)(left)

•• actual at 7:25 am actual at 7:25 am 

•• 5 May 20035 May 2003

•• SAF and Red RWSAF and Red RW

•• SWIRLS 1SWIRLS 1--h h fcfc (left)(left)

•• actual at 5 am (right)actual at 5 am (right)

rapid rapid 
developmentdevelopment

dissipationdissipation
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Special Announcement of FloodingSpecial Announcement of Flooding ((DSDDSD))

grid-based nowcast
rainfall inputs

actual 24-h rainfall : 
forecast 1-h rainfall from 
SWIRLS

Special Announcement of 
Flooding for northern NT 
rainfall threshold-based

19 reference raingauges
current rainfall criteria (since 
2006)

7070 mm/hr if R24 ≤ 100 mm
6060 mm/hr if R24 > 100 mm
old criteria (1998-2005)

50 mm/hr &
45 mm/hr respectively

triggering criteria
rainfall thresholds 
identical to SAFNNT
~5% (20) grid points or 
more with forecast 1-hr 
rainfall exceeding 
thresholds
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RainfallRainfall--Landslide RelationLandslide Relation (GEO)(GEO)

landslide landslide ↔↔ 2424--hh rainfallrainfall



Typhoon Committee Roving Seminar 2011 Topic B(1) 51

Landslip Warning SystemLandslip Warning System
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Real Case in 2006Real Case in 2006
•• 3 May 20063 May 2006

•• RedRed RW, Landslip & FloodingRW, Landslip & Flooding

•• SWIRLS (top), actual SWIRLS (top), actual (bottom)(bottom)

≥ 30 mm ≥ 60 mm
≥ 80 mm

11--hourhour 33--hourhour 66--hourhour
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Lightning  Initiation  NowcastLightning  Initiation  Nowcast
hailstorm in Hong Kong on 24 
July 2006
first CG lightning alert issued at 
3:00 pm

see gray ellipse inside the red 
rectangular warning zone

CG lightning first detected 
(“=“ symbols) during 3:12-3:18 
pm

threat areas for downburst/severe 
gust and heavy rain are marked 
by red and blue ellipses 
respectively

02:54  pm 02:54  pm 03:00  pm 03:00  pm 03:06  pm 03:06  pm 03:12  pm 03:12  pm 03:18  pm 03:18  pm 03:24  pm 03:24  pm 03:30  pm 03:30  pm 03:36  pm 03:36  pm 

first CG lightningfirst CG lightning

lead timelead time = 12 = 12 minmin

Linus  HY  Yeung 5353
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Squall NowcastSquall Nowcast –– Hong KongHong Kong
squall line of 
5 March 2009

88 88 –– 114 km/h114 km/h
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HHail Nowcastail Nowcast -- Hong  KongHong  Kong

case of 6 March 2009
time - 1:10 - 1:40 a.m.

hail size  - 0.5-1 cm 



Public Public 

ProductProduct

& Service& Service
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Internet websiteInternet website：：
http://http://www.weather.gov.hk/nowcast/prd/www.weather.gov.hk/nowcast/prd/apiapi//

forecast rainfall maps over forecast rainfall maps over 
the Pearl River Delta region the Pearl River Delta region 
in the next 2 hours in the next 2 hours 

updated every 30 minupdated every 30 min

use GE use GE api/pluginapi/plugin

downloadable as downloadable as KMLKML filesfiles

Rainfall Nowcast for the Rainfall Nowcast for the PRDPRD
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PRDPRD Web Page Access StatisticsWeb Page Access Statistics

157,234 167,795

306,371 293,265

108,399 93,970

548,562

762,272

1,308,674

0
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Usage Pattern Reflects UsersUsage Pattern Reflects Users’’ NeedNeed
Daily Web Access Pattern in March 2009
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Publicity & EducationPublicity & Education
primary target users : primary target users : 

general publicgeneral public

media promotionmedia promotion：：
press releasepress release
flyersflyers
corporate newsletterscorporate newsletters
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Interaction with UsersInteraction with Users
radio radio programmeprogramme
fun fairsfun fairs
Observatory Open DayObservatory Open Day
public talkspublic talks
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Advanced Users (1)Advanced Users (1)

locationlocation：：
Sun Sun YatYat--sensen
UniversityUniversity

downstream downstream 
usageusage：：

SiteSite--specific specific 
nowcast tailornowcast tailor--
made for various made for various 
campuses in campuses in 
Guangzhou & Guangzhou & 
ZhuhaiZhuhai

URL:URL:
http://7timer.y234.cn/V3/phttp://7timer.y234.cn/V3/p
roduct.php?language=roduct.php?language=zh_zh_
cn&product_idcn&product_id=3  =3  
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““HKRainDroidHKRainDroid”” ⎯⎯ AndroidAndroid
freefree: : 
http://www.androidzoom.com/android_applications/news_and_weatherhttp://www.androidzoom.com/android_applications/news_and_weather/hkraindroid_kiul.html/hkraindroid_kiul.html

63

Advanced UsersAdvanced Users（（22））
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Example: Black Rainstorm on 7 June Example: Black Rainstorm on 7 June 20082008
Landslip Warning issued at 1:10 am
Black Rainstorm issued at 6:40 am
Northern Lantau Highway closed at 8:30 am due to floods & landslides
Serious flooding in urban areas a couple of hours later

daily rainfall : daily rainfall : 
400400--500 500 mmmm
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Over northern Over northern LantauLantau, , 
hourly rainfallhourly rainfall was predicted was predicted 
to exceed 50 mm by 6:00 am.to exceed 50 mm by 6:00 am.

Another Another rainbandrainband
was expected to was expected to 
affect urban areas affect urban areas 
soon.soon.
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Over the urban areas, Over the urban areas, 
hourly rainfall was hourly rainfall was 
predicted to exceed 50 mm predicted to exceed 50 mm 
by 6:30 am.by 6:30 am.
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Actual Rainfall DistributionActual Rainfall Distribution

60-min accum. ending at 
06:00 am on 7 June 2008

30 min later

Most parts of Most parts of LantauLantau and Hong Kong Island recorded over 50 mm of rainfall (red & blaand Hong Kong Island recorded over 50 mm of rainfall (red & black ck colourscolours))



~ End ~~ End ~
Demonstration on SWIRLS in the Tutorial 

on Topic B this afternoon 
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