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Forecasting Synergy for the Olyms

The WWRP/WMO Beljing 2008 Olympic
Forecast Demonstration Project (BOBFDP) &
Research Development Project (BOBRDP)
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BOBFDP Goals

Quoted from “BO8FDP Proposal”:

> To implement advanced nowcast systems, processes and science
for the BO8 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
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2. The preliminary data . phase4

MILESTONES FOR BOSFDP

Phase 1

Jan.
Phase 2
1. The 1st mternatlonal 2005

workshop of 508 PrOJect,_
BOSFDP Implementation _

Plan was endorsed. "™’ -

I
5

workino environment of



BJANC (BMB&NCAR, China)
CARDS (MSC, Canada)
GRAPES-SWIFT (CMA, China)
MAPLE (McGill & WDT, Canada)
NIWOT (NCAR, USA)

STEPS (BOM, Australia)

SWIRLS (HKO, Hong Kong, China)

TIFS (BOM, Australia)
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BOB8FDP common products
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BOB8FDP common products
== --- Storm track guidance (some participants)
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_ BOBFDP special products
--- TIFS’ ensemble forecast

Probability of rainstorm warning Probability of Wetting rain
(>=40mm/h) (>=2mm/h)
Rainstarm Warning Guidance From 14 Aug 06:24 UTC Probahility of Wetting Rain From 14 Aug 06:24 UTC
Ensemble Members :RalB0a, 5t Gr,Ma, Sw,Bj.Ca Till 07:24 UTC Ensemble Members :5tGr,Ma, 5w,Ej,Ca Till 07:24 UTC
Add 8 hrs for Local time Add 8 hrs for Local time
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BO8BFDP special products
= --- BJ-ANC'’s forecast guidance

0-1h forecast on the variation of echo strength
(3:35- 4:05UTC) (4:35- 5:05UTC)

rorZ00808 4 043533 UTC
+4 POCBUE T4 050535 UTC

............

.........................
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Keal-time ‘Forecast Oevification

Scatter plots
for the past
6 hours

Precipitation

Reflectivity

30 min forecast,
60 min forecast

Q-Q plots
for the past
6 hours

Precipitation

Reflectivity

30 min forecast,
60 min forecast

Statistic
scores for
the past 6
hours

Precipitation

Reflectivity

thunderstorm

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

v Three aspects of thunderstorms
v Three verification items

Examples of real-time products on web
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BO8FDP Forecast Verification
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BO8FDP Forecast Veritication

.

Reliabili

i
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Y BOS8FDP Forecast Verificatioff ™ **
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General Requirements on Configuration
of BOSRDP

Tier 2
2-3 km CRM
experiments
3. BOSFDP o
support 3hour 15 km mesoscale

Rapid Update
Cycle System

ensemble up to
36 hour




Mesoscale EPS

B LAM EPS participating systems:
m MRI/JMA LAM-EPS
m 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)

n Committee Roving Seminar 2011 Topic Bl1)



System characteristics
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Typhoon Committee 8- wooes

Participants Model IC Initial LBC Lateral Physical Perturbation
Perturbation Perturbation
NCEP WRF-ARW (5) NCEP Breeding NCEP Global NCEP Global Multi-model
WRF-NMM (5) 3DVAR EPS EPS
GEFS-Downscaled
(T284L60, 5)
(L60M15)
MRI/JMA NHM Meso Targeted Global JMA Global Forecast of non
(L40OM11) 4DVAR SV Forecast Global model
(20kmL40) (T42L40) (TL959L60) initiated by
targeted SV
EC GEM MSC Global MSC Global MSC Global MSC Global Physical tendency
(L28M20) EnKF EnKF EPS EPS perturbation with
Markov chain,
surface perturbation
ZAMG & ALADIN ECMWF Blending ECMWF Global ECMWF EPS Multi-physics
Meteo-Fr. (L37M17) Global ECMWEF SV with Forecast forecast
4DVAR ALADIN Bred
Mode
NMC WRF-ARW WRF-3DVAR Breeding CMA Global CMA Global Multi-physics
/ICMA (L31M15) EPS EPS
CAMS GRAPES GRAPES- Breeding CMA Global CMA Global Multi-physics
/ICMA (L31M9) 3DVAR EPS EPS
Lyphoon Committee Roving Seminar 2011 Lopic B(1) 179
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Modify BOBRDP Verification System

E 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(P+,p»30) 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
: | : I

Cyphoon Committee Roving Seminar 2077 Topic BI77 20




Brier score

Oevification 5am7ale.c

Probability of Precipitation

0.2

0.15

SN

P | e e
& W)
‘ Typhoon Committee \‘%;‘} ok D

Relative Operating
Characteristic Curve

ROC curve(1Tmm/6hrs)

0 5 10 15
Threshold(mm/6hrs)
Brier Scores 0725~0823

By Dr. Kazuo Saito

Lyphoon Committee Roving Seminar 2011
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Example 1: Successful service for opening cefemony
(National Stadium)

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




During the Opening Ceremony, 5 RDP participants forecast a proiability.df <

less than 3020 for 1mm,and 10mm<=10%0

Beijing (NatienalStadiu

(init: 200808071

mzj) rp{%)

Beijing (NationalStadium) rp(%)
(init: 2008080712)

(init: 200808071

Beijing (NationaIStadiumg) rp(%)

11 114 114
1 1
- ! CAMS |" NMC | IMA
=l ran>=1mm m -
2 By By
= rain>=5mm" " "
(] i c (4] (4]
50 r"':“ :‘l > o ] wt r“| '-I:; 50 50
440 = 40 40
rain>=25mm
SH-+- e e e e e e e e — - L R R C L 6] 3 1 i b e R R i S s Bt e i ]
i) i)
10 11 A
q 9
137 182 Q07 087 WQZ_IEZ Qi 132 182 G0Z 06z 122_182 00 132 182 G0Z 06z 12!82 00
Zﬁgg ARG BAL ;Sgg AAlG Al ;Sgg BAUG Al
Beijing (NationalStadium) rp(%Z Beijing (NationalStadium) rp(%Z Beijing (NationalStadium) rp(%Z
) g(gnit: 2008080712) P(%) ) g(gnit: 2008080712) P(%) ) g(gnit: 2008080712) P(%)
114 114 114
1 1 1
ZAMG |~ Canada- NCEP
" " "
m m m
I I

60

50

40

30

peai]

19

4

137
7AUG
2008

182 067

Q07
AUG

00%
Bal

137
7AUG
2008

182

067 127 182

Q07
AUG

00%
Bal

182 067

Q07
AUG

127 182

Lyphoon Committee Roving Seminar 2011

Lopic B(1)

00%
Bal

23



& et B &)
Example 2: The strong precipitation during Olympic
%

6—hour precipitaion {(mm) at 12Z10AUG2008
45N :

o - + :
< : : 9 H-/'lqi:)
' >20

i0 ~ 19.8
65~ 99
1~ 49

MONL -y ATy
Jd~ 0.9
+ Miseing

35N 1

08 ; L .

105E 110E 115E 120E 125E
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RDP percentage of rainfall forcast (Nation Stadium.) (0- 36hf
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(init: 200808091 2))
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. @ ¢
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(init: 2008080912)
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Typhoon Committee Roving

‘ Typhoon Committee

NOENS nternal Neb Site

_D Shenghed 2010 Forecast D... Vi = el |

€« C A Ty hupsf172.21.99. 102/ product/obs_qpe. php Bhour=A0&ybt me=2010-05-08 %20 16:36%region=I3 » O~ F-

Data .
monitor monitor

About Us
w E N S . . Product :

News Product ¢ Participants ¢ Proposal ¢ Training

QPE(Quantitative Precipitation Estimate) {(§0min) choose time (UTC) : |2[]10-05-08 16:36 search | previous time next time latest time
region: MEZHEME L] lead time (unit: minute): © 6 Q30 [ON-1) O 120 O 180 © 1440
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EREm
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11000

. precipitation

sk i3 POP

s
Eﬂ
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Severe Weather
Potential Outlook
(NOCAWS) .
izl riipliwy L4 s
severe weather
Mowcasting
783885 storm track

SFEE reflectivity

BJANC
STEPS
SWAN
SWIRLS

T/

/ |

Contact: Mr. Yuan Zhaohong
ADD: Mo 1665, Puxi Road. Xuhui Dist.. Shanghai. P.R.China 200030
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Typhoon Cornmittee

A Localized Heaoy Rain Case

T8 RN
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3-h rainfall f/c B
Issued at 5:30 pm

ok 20100901 110009 LTC
00901 120000 UTC

2-h rainfall f/c
issued at 6:30 pm I

1-h rainfall f/c
issued at 7:00 pm
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2010 Commonwealth Glames

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

DELHI 2010

XIX COMMONWEALTH GAMES
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2010 Commonwealth Games

TREC

(search
radius

doubled)

Kolkata radar data Nl
.\\ .
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B big challenge to radar tracking ki
2009-05-11 case study result -

B speed of band A:
0 TREC~40 vs actual~50 vs MOVA~55 km/h
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Unioversiade Shenzhen 2011

sharing of SWIRLS data
products based on Hong
Kong radars:

B radar QPE

B ]- 2-, and 3-hour QPF Universiade SHENZHEN 2011
Rk

B storm nowcast track
N

severe weather nowcast

tracks
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Typhoon Committee =

T
e

Kainstorms in fong Kong

destructive street
rapids

landslides at
man-made /
natural slopes

e
4 g, flash floods over
mo O low-lying areas
Wi =RAtERAERENTRSE ({ STRRMNORES |
Frg 3.6 Raenlhll disnibulios (W) e Biopg Reng o6 7 Joly 1997
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Destructive Seveet Kapids

Flooding in Hong Kong, 12 Jun 1966
Casualties from 11-13 Jun 1966
Dead / Missing: 112

Injured: 29

35



e
HE

Eomn @
Typhoon Committee =S

Landslides

Po Shan Road landsiide 1n 1972

i . . f’
: : p
Casualties from 16-18 Jun 1972 Kotewall Road landslide in 1972
Dcad; 150 '

Iniared: 93
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Reprinted with permission from

. South China Moming Post
Publishers Lid.
_ 199948 [ 23 ] B& R AR v s Iif] »
E NS AR L AR BT R K -
South China Morming Pos Tin Ping Shan Village in Sheung Shui
Palshishesrs Ll L
[ was inundated as a result of
BEAK IR R R -
5 i villiasis { by floodi Typhoon Sam on 23 August 1999.
at Sha Tau Kok on 24 May 1998,
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Severe Weather Climatology

Major convective weather systems in HK :

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

occurrence of severe weathers/warnings:

Weather Hazards Period Duration Total Number 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

Typhoon Committee Roving Seminar 2011 Topic Bl1) 38
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Seoere Neather Warnings

Tropical Cyclone

TA1

TC within 800 km of HK

3

= 30 mm/hr
Winds blowing 41-62 km/hr
within 12 hours over Harbour *
v diddds
Ag28vg S8 Red 1
Nnwiadt Ne BHib swiEE se BE 50
= mm/hr

Winds blowing 63-117 km/hr over Hourbour

X9 M

Increasing gale or storm force winds Black

I = 70 mm/hr
Winds blowing 118 km/hr or above
\o3 Thunderstorm
9O .
Strong & Warning
Monsoon i

Monsoons

Rainstorm & related

p— sl

O

Rainstorm Warnings
B intense, widespread &
persistent heavy rain
Landslip Warning

B resulted from prolonged
rainfall

B will be issued if 15 or more
major landslides is expected
Special Announcement of
Flooding
B specific for low-lying areas in
northern part of Hong Kong
Thunderstorm warnings

B with special reports on severe
weather of high gust, hail,
waters é)ouf or tornado, if
availa

Tropical Cyclone Warnings
B No.l,3 8,9 10 for standby,
strong winds, gales, increasing
gales & hurricane force
Strong Monsoon Signal

B fo warn high winds associated
with monsoon

Typhoon Committee Roving Seminar 2011
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Radar Tracking, Analysis and Forecast

utomatic
tracking and : ™
prediction of T s

~| rainband
movement

from radar E
o*
.
k

TrREH (h H 126 [ USRI
omputer generated forecast rainfall maj
hours ahead based on radar
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SNIRALS-2 Product Suite

experts;
nowcasters;
downstream
systems

{

forecasters;
educated users

site manager;

general public 7

\ N/

Product Type Format Forecast Element
interacti GUI image QPE, QPF-radar, QPF-blended, echo-motion field, storm tracks, severe
chive d weathers, Tephigram, stability indices, etc.
QPF NetcDF | (a) radar-based f/c rainfall accumulations (1-3 h)
(BOSFDP) ' (b) NWP QPF blended with (a) by RAPIDS (1-6 h)
storm track XML (BosFDP) - motion vectors of storm cells, intensity, ...

- tracking by the brand new MOVA algorithm

- rainstorm, lightning, downburst/gust and hail

XML (BOSFDP
Severe wx. ( -(also flooding & landslide for Hong Kong)
epe se NeiCDF | - probability of precipitation (PoP)
probabilistic  (ozrop) probability of lightning threat (Pol)
. compact display of alert status of various severe weather types, severe
SPIDASS html, image weather maps, ...
L - rainfall maps and 3D lightning locations
GIS ' - based on open GIS standards, viewable by Google Earth

html, image

- Internet product “Rainfall Nowcast for PRD” in HK

Typhoon Committee Roving Seminar 2011

Topic Bl1)
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& Appieatoms Actions B 5 W R L

Mo @

i Severe Wauther Viewer
i Ralastonm Lightdng Dawnburst/ Gust Hall
eaher el e ] “
pat Manih Dy Hour Minute T
200 =l =iw -l =fe | [i
ik gruund Forecast Position | T 1
=] " —I—‘

] Frame 02 ; i 2 B
e

BIN 2008-07=04 17:42H  nsoge 170am sieigit 1k

BIN

DownbuirstiGust : Gale 6370 km/F (68.0)
Rainstorm Severity : 30 = 50 mm/hr %
Lightning Severity ! Il 6‘_‘

(5

o

1Y

|| FsvitsPanel | Sever Weather Vi[ [ SWIRLS TREC D[ Geoup Tracking of I[ Y SWIRLS Forecast

[ comtmids Frame o1

200807171742 256 3

Farecast Raint._.

Tephigeam

Instabitity i

‘,’ LMESCAR WM
‘ Typhoon Cornmittee

Current time is 2008 0717 1752

9 Thu Jul 17, S52PM @

ICHIREN

SWIALS Fosecass Raln Viewsr -ty

[EEl

FWIRLS W O /WWHP/BOSFOP Farecast fatythe Beijing 2008 Glympic Games
L-Hr Rainfall Dislribmiorgmt:‘l 6:42 PM 2008-07-17

&

BTy F Dban | boaw | pow | psw | pew |
Paaw | pame | b | paw | paw | poaw |
.

)

Typhoon Committee Roving Seminar 2011
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Ontegrated arning Panel

Ralnstorme-

related alerts:
1I=6' howrs

- auterupdated

eveny 6rmin

Severe weather
alerts
associated with
thunderstorms

Severe weather
map available
on mouse click

Typhoon Committee Roving Seminar 2011

BEE® REE R0 FRe JIEE IAD HAG

) SPIDASS - SWIRLS Panel for Integrated Display of Alerts on Severe Storms - Mozilla Firefox 3.5 Beta 4

Rainstorm! alerts
(actual=Fforecasts)

ﬂg C ¥ w G (] weodwebDlspidasvovickd/

| [ SPIDASS - SWIRLS Panel for In- 3 | ) RAPIDS - Reinsiorm Analysis Inwegraterr || 5 |

withinr60 min

Based on SWIRLS-2 for CFO
Real-ime alert status auto-updated at - 01:30 AM 20090604
Archives (offine}

SWIRLS Panol for thratod Dsplay of Alorb on SQvom SQorms

SWIRLS (TREC)|  Acual+FIC 200006040130
Ve SWIRLS-2 Actual + FIC
01:47:14 AM RAPIDS Raingiormin 1 h
NHM Rainsiormin 1 h
ORSM (UTC)

Forecast  Valid Dateltime (HKT)

System Product Updated at

~20km FIC yan| <60km FiC

UssgeNoe | SWIRLS | RAPIDS | NHM | ALOFT s

sast  Base Time (HKT) 00 R 02 03 = [/ Forecast  Base Time HKT)

Product System

ERASAAAAABE NNNNNN- - - |- - - - — - - Rainsormin 1h  SWIRLS (TREC)

‘ EENEN A AREAA BIBINNNN - - - - - - - - - - - fiariorm 1) SIS 2

Actual (acem 1 ) AAAAAAA - - - - - - oo s s oo s e e Acual (acom 1 h)  SWIRLS-2 QPE

Raingrmn 3 h SGEHHAGIB A ABIN NNMNNNN- - - - - - oo emmee o e Reinzormin 31 SNHES

Acf(aem3n)  SWIRLSZOPE - NG - - - - s s = s s m — s s s s s s s s s s s s s s s s s s s s s e s - s - - - Acual (acom3h)  SWIRLS-2 QPE
ransomn6h reppseoryorr) [NKEENEN 1 (BN (00 @ANEEMEIN - - - - - - - - - - - - - - - - - - - - - - - - Hen o O FRARINS ety OPF)
2ansormin6h RAPIDS Browiy OFF) [ENEIEEEED 3 3 3@IBIN NNNNNN - - - - - - - - - - - - - - - - - - - - - - - - - - - - Rainsiormin 6 h  RAPIDS (3 hourly QPF)
11 WNNNN - - - - S| Rt s Bitercen
kP A esorn] KIORIRIRN VRN NN NNNN - - - - - - - - - - - - - - PO (Anber) | RAPIDS (bihow OPF)
NNNN NNNNNN - - [ - - - ROPReD DS BibercPR)
NNNNNNN NNNNNN- - - oo o : PP RAPDS (e PR

N N s Rarsomnizn N
SWIRLS 2 DR [ _
SWIRLS-2 N OURNNN - - - o e P k f
————— ——— guick reference on
S possible status) &
Hal BaNed  NNNNNNNNNN NNNNSG - - - - - - - - - - - - - - - - -

wherei= 1,234 6.6

N No severe weater B ot avaistie due o sysemidta protiem

¥io following aferts apply to the Hong Kong domain only. Click on the status icons above to see the affected locations )
J(..n:l..,h..di\mlmnm
A ranizll = 30 mm in 1 hour or 50 mmin 3 hous lﬂnmmﬂzmmmawm Lamm
ra'ﬂdziﬁmmhllnlw%miﬁm IHﬂﬂfrﬁﬂmeﬂ‘deﬂm Inﬂiundlm(zdﬂ%)dmmh;m [\ Severs squalls freat (humeane force) <13 Lighining nésation fweat iseveniy |lI, 1.e. CB sinkes m - fhan 100 m 6 mm)
ra'ﬂdz?ﬂmmhlhuwﬂ@mn.iﬁ‘m-s Merﬁﬂzmm‘aﬁngﬂm Ilﬂlm(z?'ﬂ%]dmmh;m HHihed(mya'ae)
wherej=1,3, 6

-| staws o ve osenmaed

tHggeENNg crHtenia
laevwes\pds e gab: e ng“ﬁumliea{sevalyl 1.2. O3 sinkes less than 10 i 6 min)

I&msmdshed(m'm) lL@iIlgliimhedsevalyll,w 3 girkes between 10 and 100 i & min)

Thldaﬁmnhed(leluﬁviyzﬂdﬂa

<
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Seovere Neather Map

TMS 2009-03-06 01:00H range 064 km

~

o area with severe gust potential

_—
< _ — 2 30-min forecast location of severe gust

o area with rainstorm potential

—s

~ _ _ 7 30-min forecast location of rainstorm

o area with lightning potential

— i,

: — — 2 30-min forecast location of lightning

— / — detected -ve CG lightning location

Downburst/Gust ; Storm 88-118 Km/h (111.9) _
Rainstorm Severity : Red D Warning area

nghtnmg SEVEI"It‘j,F I

" Lyphoon Commite, ving Seminar 2011
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“Black” Rainstorm on 22-07-2010

1-Hr Rainfall Distribution/Ending at 6:54 PM 2010-07-22 201047 22 18503 FE— [\FHE B2 R S EEE
SWIRLS-2 Forecast f

70 mm

Al mm

30 mm

20 mm

10 mm

grm
WP IV Hong KONG OBSERVATORY 05mm amm

(% of land grids) (34.0 %) (26.2 %) (13 4 %) k2. 0392 158 %)
40

warnings issued. dddise

Lyphoon Committee Roving Seminar 2011 Lopic B(1) 46



Typhoon Cornmittee

“Red” Rainstovm on 21-09-2010

1-Hr Rainfall Distribution Ending at 3:42 AM 2010-09-2 20109 B21H 0345 8 E— NENEENTHE R =SS

SWIRLS-2 Forecast for HK

T mm

27

50 mm

30 mm

20 mm

10 mm

5 mim
WP Hona Kong OBSERVATORY 0.5 mm Zmm

4 30 27
Ref. station count 5 2 8
(% ofllancliark) (272 %) (19.1%)

Q 30 4

20

warnings issued: 009000

ddda9d4a
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* 5 May 2003
* SAF and Red RW
* SWIRLS 1-h fc (left)

* actual at 5 am (right)

. dissipation

* 8 May 2004
e Black RW
e SWIRLS 1-h fc (left)

e actual at 7:25 am

Typhoon Committee Roving Seminar 2011
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Sypecial Announcement of ?loobing ( DﬁD

FEr il

LERINRE L -
ﬂ BE AR 188 D1 O
Qi':\'\\ 134 BeE AEE (E3 | BIE Jed
oy MR UED meE teE YRR _OF 3
k‘l W Ll w il -m. e
i el : ™ 1se  agv™Ran  wes  TEE | TTL T
/";Il E. b‘ﬁv‘_\\:&‘;‘ = f’:%'" ] J1m
y | R U Y T ]
& | ‘L%a,u,"’( ﬂ;ﬁg e | e S
{._/ L p U IR BT m:: s
.- i 822 _f_ CICICICACACaE
\:l 'M#::}I ‘r" =i. l..' PR sk bRE ABT UeR e e 0D
i g f if Y - i\ ¥
'"Lf L G B

[0 Special Announcement of
Flooding for northern NT

O rainfall threshold-based
W 19 reference raingauges

O current rainfall criteria (since
2006)

B 70 mm/hr if R53<.100 mm
B 60 mm/hrif Ry;> 100 mm

B-old criteria (1998-2005)
i
O

L

N22 e ™ | &

¥
T T L
FE ME KM 34 B M8 M7 T ;—" - s )
BT T MM R s BAT 3em BED ,'f' .-p . 5 b EE.FL
w Sid | ¥R 398 B4 :u@;u.gm Jﬂ% Y, o “'b
T wy x f mna \.' IIIIII ﬁ Tail
= WL'” M. o -réyaj L 'ﬁg‘:ﬁ a.a&',_“’"-uil%
[y '] i
B | Sa | nin § 308 | et | a0 | Slpretie »&;,
M3 NI WM DI Bed | 93 | R %f‘ - ! 1‘:;,
L . 4 MN4B =8
= IEICIC I . Yy
w m 193 W g
;;;;;
FE L T B ff J_.f“‘--. =

: O grid-based nowcast

Sl 'ﬁg B rainfall inputs
SEIRR. B qactual 24-h rainfall :
B forecast 1-h rainfall from
o SWIRLS
N40 5.6
w ' O triggering criteria
6 KD B rainfall thresholds
g, identical to SAFNNT
Ll L & B 5% (202’ ?I’Id points or
45, more with forecast 1-hr
HZ SN rainfall exceeding
iy thresholds
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Rainfall-Landslide Relation (GEQ)

Relationship between landslip rate and rainfall

681grids

landslide <& 24-h rainfall
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Aanbsliz WNarning System

(o )

4

Other Weather
Information

) G

Y

T

rainfall analysis

1 rolling 24-hr rainfall

rainfall reguired 1o reach >

landslide-rainfall
4 No correlation model
__d-"ff R.H.H"\-\-._

—— N 2threshold?

Yas

warning lewel in the next 3 he

t na, of predicied landsides Ny,

Yeas

CFO

“— OLL
fy s o I

* L module
L 4
N a
[ ] J-hr fig + | 21-hr actual rainfall ]
. L/
. ® SWIRLS Landslip &
- L 4 module ®
£ L 4 I ®
ry© v L ) .
A N !';1! | )
— -______.-' R"'\-u.__\_\_\_

+® SWIRLS QPF N

" Nases 2 threshold?  —»—

Yes

Audio / visual

—_— -
alarms

( Landslip Waming )
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« 3 May 2006

zeﬂl Cﬂse in 2006 « Red RW, Landslip & Flooding

* SWIRLS (top), actual (bottom)




Lightning Dnitiation /Nowcast

B  hailstorm in Hong Kong on 24

July 2006
B first CG lightning alert issued at
3:00 pm
O see gray ellipse inside the red
rectangular warning zone

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

[0 threat areas for downburst/severe

Hail Hazard, ., .

Rainstorm Severity : Amber
Lightning Severity : Il -

Downburst/Gust Severity : Stor

gust and heavy rain are marked
by red and blue ellipses
respectively

lead time = 12 min

first CG lightning



guallNoweast—F1ong Kong

TMS 2009-03-05 13:24H range128km  Height 3km

Osquall line of
5 March 2009

H:HE 60-min Max. Hind_é!;tiid_‘_rr_u’_ﬂs_}_“_
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F4ail/Nowcast - Hlong Kong

case of 6 March 2009 TKE  ZEEE=EB06 O oo Crnor
Btime-1:10- 1:40 a.m. P :
B hail size - 0.5-1 cm

E£R | EREER | BMRETE | WS | ARERE | AIREE | BRSSO
i e
HHERFR _WMBIRER | &gk E[0r-29]
HIFF ST
gn.zn F kg KB (07:25)
2140 HE
O 4150 BT, LIRS, WE | prepmpsmmg - &
o EERERALSEEERS.
51-60 o
Os1-10 FUEFT, ARG EmETRE
Q7180 . I EEEILEEG R
O81-90 i, EETmAEREE, Bk o
O91-100 E. Downbur ﬁ?cust Storm 88-118 km/h (111.9)
(#E | [BERER , — emas Rair'lstor Severity : Red
f\g%%&ﬁm’ HEFE—EW Lightning Severity : 1l -

EER
| R E HARE e >

(BPEFFTE)



&

UNESCAP/WWMO
Typhoon Committee

7 \ AN

@ @)

Un:-tl.f(,:\f::m WMO OMM
. 1




Raingall Nowcasé

AR i:&mmmgﬂﬁ

InfermeiWebsiie:
o5 e aIE RGOy IOV EtSt/ prd/ap i

jOrecasIAMIGINTIOESs-oveli  — oot R

it‘lqm!b?ﬂ‘r ﬂ"‘dﬁiﬁfl ﬁmm BT

o of rainfall dibibiiion in the et 2 hourd
Eﬂnﬁﬂ—z Mﬁl r&-xﬁl!uou KONG 11uE|

e rean RiverdiDelta:regiof
e MEX 2 IoUIS

updaied evernr80imin

R (ZXK)

use Gl apy/plugin =%

30-50

. 20 - 30

downloadableras KML-files = =

BA#G: 201052067 07H 1485004 :
IRRE - 20105067 0TH 1485204 TR : 2010506 HOTH 1455043



PR O Neb Page Access ﬁtatzsaas

1,400,000 -

“;,.T}\-p YOO l"‘crr'rr tee g‘%&}

1,308,674

1200000 -

1,000,000 -

800,000 -

600,000 r

No. of Views

400000 F
306,371 293,265

200000 - 157,234 167,795

108,399 93,970

548,562

762,272

2008 Q4

2009 Q1

2009 Q2

2009 Q3

2009 Q4  2010Q1

2010 Q2

2010 Q3

2010 Q4
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Usage Pattern Reflects Users’ Need

fles Daily Web Access Pattern in March 2009

Total No.

9,000
8,119
8,000 r
7,000 |
ax 6,251
6,000 r
5,544
R
=R
5,000 r
4,406 g 4920
=R
4,000 | Fr ﬁm an
3,096 R 66
3,000 r ’
2,225 AEV 20
i 1,839
2,000 1,7961,736 1,675 1,762
1,230 ho90
! 1,0361'093 928 1,110
1,000 @ 711 Si4 807 723666 oo
412 428 343
0
o] o] [e2] D D (2] (2] D [e2] D D D D D [o2] D D (o] (o] D [o2] (o] (o] (2] D D D D D D D
2 2 22 2 2 2 2 2 2 < Q@ < <@ < @ <o o <o @ 9 < 9 @ 9 < 2 < 9 < 9
T 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 88 8 ¥ 8 8 88 ®8 ¥ 88 88 8
S 2 2z 2 =2z =2 2 3 5 2 2 =2 = 2 =2 = = F 2 = = =2 = = = = = Z =
— N ™ < n © M~ [ce] (2] o — N [92] < n (] N~ o] (2] o b N 2] < el © ~ [oe] [e2] o —
— - — — — — — — — — N N N N N N N N N N [32] [32]

:
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Publicity & Cducatiop.n

i !

é

[ primary target users :
B general public

[0 media promotion:
B press release

W flyers
B corporate newsletters
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Onteraction with ,'

O radio programme

O fun fairs
0 Observatory Open Day

BE L)

O public talks
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Adoanced Users (1)

T R - ZHEERST. ¢
€« C| #| % http/Ttimer, #2348 .cn/V 3/product. php Mlanguage=zh_cnfrprodnct_1d=3 > O~ F~

Google | — [T X |

BEAIGIETRIR R 5
D I ocall'i O n : 5 iﬁi&z@:?ﬁaﬂ:m: 265 14843045 (jt‘ﬁﬂ‘ﬂ:ﬂ)
» TiREITETA: 2661587004 (ke
s EER. FRESGoTENEEERE. RELFREET. Qi A HHEEAREELHTER. TRER

B Sun Yat-sen ity
University oy T
m’m TRt BT STE 1428 BT,
D d owns‘h’ea m FHBRR (HER. #EK. HHE)
usa g e . : 4 TOHEREARE 2R EAS.

s (K. F6EE. RE. BERE)
FRv f KB ETE 1436 A S .

| Sl’re-speCIflc ) _HERRR @R
° | R ARG RS B P Tt EERERETE 150081 T .
nowcast tailor- f'mﬁu R

AT IPUTERE NEIF W, Tt EERARETE 1454715 .
HEEE (AIEFHLIRE)

TR A A EE 1436 2 E W
HiBEK (AIEPHLUER. BR)

TR A RETE 14 36 B2 E RIS

made for various
campuses in
Guangzhou &
Zhuhai

EASRUSBEE

s THPLER S (RSB EMEESERTIERmEER)
D U RL: , FHTERSRE EAREREESERTANR)
. > ﬁzgigg (ESTHREMEESEATHREER)
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Typhoon Committee =5

éxam;ale: Black Rainstorm on 7 (June 2008

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
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Evolution sequence of rainfall distribution over the Pearl River Delta region in the next two hours
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OVer northern Lantau,
hourly rainfall was predicted
to exceed 50 mm by 6:001am.
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Evolution sequence &f rainfall distribution over the Pear] River Delta region in the next two hours
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Over the urian aneas,
hourly rainfall was
predicted to exceed 50 mm
0y 6:30/am.
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Actual Raingall Distvibution

B 60-min accum. ending at B30 min later
06:00 am on 7 June 2008

hr nfall in past 1 hr

Analysis based on

o 'O'

Mosti paris ofLantaw and Hong Kong|Island recorded over 50 mm of raintalli(red & black colours)
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Demonstration on SWIRLS in the Tutorial
on Topic B this afternoon
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