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Hangzhou 2022 Asian Para Games

*Asian Games Hangzhou 2022 , Asian Para Games

v/ Date: September 23--- October 8, October 22-28, 2023
v/ Venue: Hangzhou, Ningbo, Wenzhou, Jinhua, Shaoxing, Huzhou

*Meteorological Service Requirements
v/ Accurate forecasting of temperature, precipitation, wind, visibility, etc.

The 14 meteorological disasters have
impacts on Hangzhou

"ha enges
J y v/  The threat of extreme weather during the summer-autumn transition in

Torrential Rain

Zhejiang Province.
v/ The gap between the forecasting skills for high-resolution deterministic
models and the high demand of forecast accuracy.

Cold Wave | Torrential Snow
ey Fog | ros

It is necessary to develop the ensemble forecast products for the

m forecast and early warning needs of the Asian(Para) Games.



Background(2)

4 A Priorities
RA Il Research and
_ Innovation Improvement of the forecast or
Priorities 2023-2027 predict capability of high-impact
\ J/ weather

WMO strategic plan
2020-2023: Development of earth system

o e Objective 2.3, 3.2, 4.1 model and numerical analysis

2020—2023
Goal 3

~ Enhancement of scientific

, World Weather understanding and service
Research Programme

(WWRP)
implementation plan
v 2016-2023

)




Obtained the
support of the PR
of China with
WMO, Mr. ZHUANG
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Submitted the
proposal to
WMO RAII
secretariat

Accepted by 18
session of RAll
management
Group

*WMO ideas

v/ Enhance the role of RAs.

v/ Promote the implementation of
WMO research plans and
development ideas in RAs.

*RA Il Regional Focal Points on Research

support the proposal of HangzhouRDP

v/ Jing Chen, China
v/ Ashis K. Mitra, India
v/ Mai khiem, Vietnam
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Home Page: http://www.wmc-bj.net/hangzhou-rdp

www.wmc-bj.net/publish/cms/view/709108f632fa430eab4f58e6be3ed4adb html
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I Purpose

Heavy rainfall and strong gust wind during the Asian Games will have high impact on relevan: events, especially on those
ourdcor activiti=s. These SWE are generally 1oczl and have short life time eyeles. Foracast products with high spatial and
e poral nesolution play an imporiant rale in enlancing e forecast performanes of SWE. FHow o connbine forecast
uncertainty and local SWE forecast to provide more reliable forecast and early warning services is szl one of the major
seentific and social challenges.

WDNMO RA I Foecal Points on Ragearch intend 1o initiate the Hangzhonu 2022 Research Developmen: Project / Convective-
seale Eosemble Prediction and Application (Hanzsou RDP). The pro‘ect plans ‘o develop application products with very high
spatio-temporal resolution (at hundred-meters scale and minute =czle) and conduct demonstration and application by
developing conves ¢ scale Ensemble Prediction System (EDPS, including 1 km deterrministic modcel and 3 km enscemble modcl)
and using minute scale multi-source observations, zain a deep und nding toward the influence of multi-scale initizl errors
and model errors on high-resoluticn mode! foracasts, understand the forecast uncartainty of local SWE, demonstraze the
nprovement o forseast and early warming s=oviess ol weaihizr event s a1 hunidrsd-mel=es seale acd minnte seale hroaght by
uncertainly information of ensemble forecast, and provide technical methods and references for RA IT members on carrving out
forecast and early warning services of high-impac: weather at hundred-meters scale and minute scale.

The project is beneficial to promote the high-quzlitv development of meteorological services and earth model system. as
well as (he international exchange of meteorolog o1 seiencs and lechnakogy

The proicet 13 designed to be jomnl

iction Centre (CEMC), along wit
i ing Centre Beijing (CMA Trai

v led by Zacjiang Metcorolomeal Burcau [ZME | and CMA Earth System Mocchng and

i n of National Mateorological Centre (INNMC), CMA Huafeng Group, and

Centre, CMATC). Involvement of WMO Ra 1T members is encouragad
expertal 1o run for two yesrs, includ veloprnent, tdatz Lrans ion test, ensernble prediction s
in half a year, and case study and for f al feconomi ypact in one ar half yeax
on improving O 36 b torceast and cariy warning capabilitics ot local ramnfall and wind using unccriamnty
rom ensembla forecast.

projcet toc
mformation

BRI

1600 Aslon Gariws A Earth Syster Modsing
Hangzhou 2022 e h i oo A TIATN And Prediction Cover 1l.ema 0% €n

Caden “raining Caoter ak Onine Nitizea Metesrs o3izu

it N eiesiobophn Sents T eferrmrtine Corvien



Scientific objectives

Understand
* The impact of multi-scale initial errors and model errors on the prediction of
high-resolution models
* The forecast uncertainty of local severe convective weather.

*Demonstrate
* The improvement of forecasting and early warning capabilities at sub-kilometer
scale and minute scale by utilizing the uncertainty information from ensemble

forecast.

*Develop
* Convective-scale ensemble prediction, postprocessing and verification method

at sub-kilometer meter and minute scale.

*Share
* The experience gained with RA II members through training courses.




Project Schedule

oDc?monstratlon _platform (DP) preparation &EPS d(_ebugging in HPC #Evaluation of EPS and products
¢Kick-off meeting #Establishment of the

¢DP development
¢HangzhouRDP EPS development forecast scheme and system

—0—0—0—0—&

¢SAC, PCT, PIT membership list

+Kick-off workshop and ¢Attending RECO ¢SAC, PCT and PIT meeting
implementation plan (IP) ¢Hosting raining course ¢EPS development continue
workshop #DP bidding #Various products integration
preparation ¢EPS development
#Reporting to relevant departments

40rganizing online

¢Hangzhou Asian Games
mternatlonal

forecast demonstration

Jun—-Dec ?’:’ A:' ep—Oct <:| Aug
2024 ) @) ) : 2023

¢Project IP workshop #Project summary #Pilot run of EPS, post-processing

#Project acceptance #Training courses making and DP
¢Meteorological services rehearsal




Research contents(1)

*Development of a convective-scale Ensemble Prediction System
v/ Develop the methodology for perturbation of initial conditions and model formulation in dynamics and parameterization.
v/ Provide basic data for the research of sub-kilometer and minute scale ensemble forecasting post-processing products.
¢/ Understand the influence of multi-scale initial and model errors on the prediction of high-resolution models.

CHEN Feng

ZJPMS, China

LEI Lili
Prof NU



CMA-HZ-CAEF

Core Model CMA_MESO 5.1 CMA-HZ-CAEF flow chart

Resolution 0.01°--0.03°(3km) /51 layers f \
_ _ , _ Data Transmission

Vertical Coordinate Height-based terrain following coordinates

W N N

Integration Semi-implicit semi-Lagrangian / BI-HPC ‘

Domain 106.12-129.88°E  19.51-43.45°N

Number of grid points 793 x 799

Background GFS+GEPS @ mw@
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Mg‘g‘ izm Datapool
Model perturbation SPPT
Boundary perturbation GFS Background+GEPS Perts. @ CTS%
1 Control+14 ensemble (0.03°) s e A
Members CMAMESO
1 Control(0.01) S
% N ouaceps
Lead time 84 hours (00/12 UTC) g LBCs
Output frequency 1 hour g .Da.ta . Control
Assimilation ICs

Output format BIN, GRIB2, JPG




NU-HZ-CAEF

 Model simulations use WRFV3.9

40°N

* Model physics: RRTM long/short wave radiation
scheme, WSM 6-class graupel microphysics scheme,

Noah land surface model, YSU PBL scheme, and
Tiedtke cumulus scheme only for dO1

30°N
20°N

10°N

 Lateral boundary conditions (LBCs) are interpolated
from the 6-h NCEP GFS analyses/forecasts with 0.25°
resolution, and ensemble LBCs are obtained by adding
perturbations to the LBCs

105°E 120°E 135°E 150°E 165°E

* DO1 has 720x560 grid points with

* Only th ble 1nitial diti ICs) at th
12-km resolution, which is designed nly the ensemble initial conditions (ICs) at the

beginning of the TC season (i.e., cold start) are obtained

for WNP TCs by adding perturbations to the IC interpolated from the
« Nested D02 has 360x300 grid points NCEP GFS analysis, and the following ensemble ICs
with 2.4-km resolution, which is are produced by the cycling WRF/EnKF

designed for Hangzhou RDP

Reference: Convective Scale EPS for Hangzhou RDP in Nanjing University, Lei Lili, HangzhouRDP Workshop, 10 — 12 July
nNo1



Research contents(2)

*Development of ensemble prediction postprocessing method at 100-meter scale

and minute scale
¢/ Develop sub-kilometer minute scale (wind, temperature, precipitation, humidity) ensemble forecast
(0-24 hours, 500-meter resolution, 10-minute update, 10 members) based on observational data and
ensemble forecast system.
v/ Develop new postprocessing technology for ensemble forecast
¢/ Improve the application value of ensemble forecasting.

Statistical and Al based post-processing of ensemble forecasts

Cbservations module Numerical weather forecasts module
Multimodel
i 8 HnstOflcal - ensemble
senes forecasts
Climatological Training Climatological historical Training
Pre-processing properties target data properties feature data
Downscaling Stianid ) - Standandivad v >
: ndardi anomaly
Quality control tandardized anomaly andardize o] y
Prediction module Correction module Estimate module
Real-time Trainin
Deterministic < - g
forecast data ‘. - Evcernibla target data
Probability ™. Multimodel feature
. > . . ensemble > model output
distribution v X extraction
p od forecasts weights statistics
rects . -
Probabilistic < egazes Training
HrobDablilistic e P
gistrioution feature data
‘7.‘!-".’5 meters




Research contents(2)

Post-processing and calibration for ensemble forecasts

Post-processing

Global EPS

Regional EPS

Temperature; station A
Initial time: 2021.4.8.00(UTC)

T wperature: station B
Initial time: lUllI()O(UI()

Tcr.lpcmn : station C
Initial time: 2021.2 I )l)(lJI(D

[

[P —

Mountain

150

10.0

Temperature (* C)

8 77:, //. o/
i N :

/ /\
Ny

-.

—r——r————r————— 5.0
36 9 12151821 24273033 36

Lead timeih)

1
=@= OBS  =@= geps

S—o

\-\.\/

36 9 1215 182124273033 36

Tmp mlu statio
202 14800|1T()

Valley

K /\

=

§éohﬁ&ﬁuﬁmnm
Lead time(h)
2 - 035 =@
150+ ¢

36 9 121518212427 30 33 36
T'npelurcll nB

0.01 N
369 1215182124273033 36
Leac time(h)
14.0 - OLS == cope
120
[ ]
100 /\ \
[ ]
8.0 L&
40 b e \
\'
20
\.
0.0

1(‘)1]IXIZ4 7 30 33 36

tation C
2 lI.Ul)[lIT()

jal time: 2020.11.13 00(UTC) Init n
175 1754
175 150 150
150 125 _/' 125+

8]

-7’125 10.0 10,0+
‘Emo 75 751
g LW » o
& 15 50 50
50 25 254
25 00 ‘\,/ 001

36 9 1215 I8 21 24 27 30 33 36 36 9 120518 21 24 27 30 33 36 16Q|1m|z4zwnm

Lead time(h)

Lead time(h)

Leac time(h)

Reference: Calibrating multi-models and

WANG Yong
Chair, Austria

Alan SEED
NMR, Australia

multi-ensemble forecasts, Wang Yong, HangzhouRDP Workshop, 10 — 12 July 2023



Research contents(3)

*Convective-scale ensemble prediction applications and demonstration
v/ Develop a demonstration application platform for convective scale ensemble prediction model products and

post-processing products.

¢ Demonstrate and evaluate the 100-meter scale
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and minute scale ensemble prediction products and the
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Research contents(4)

*Evaluation of convective-scale ensemble prediction application benefit
¢/ Study the evaluation method of ensemble forecast, formulate the inspection and evaluation strategy, and
evaluate the forecast service benefit when there is ensemble forecast or not.
¢/ Study the evaluation method of ensemble forecast, formulate the inspection and evaluation strategy, and
evaluate the forecast service benefit when there is ensemble forecast or not.
R DAI Kan
NMC, China

N
*International training courses of convective-scale ensemble prediction and its

applications
¢/ Design international training courses such as the basic knowledge of ensemble forecasting, the
post-processing of ensemble forecasting, the evaluation of ensemble forecasting, and the demonstration

fl

forecasting effect of the Hangzhou Asian Games.

. —

CHEN Jinyang
CMATC, China
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Challenges

How can we further engage in international cooperation and maximize the
contribution of this project?
What is the best way to organize the interest groups for optimal results?
Data assimilation, Ensemble prediction, Postprocessing, Verification
What is the effective way to establish a mechanism for training and sharing
experiences?
v Cooperating with SAC members, share the newly-developed methods and
experience with the WMO members.
v We are planning to support 2-3 experts from RA [l member countries to visit CMA for
a short period to collaborate on developing RDP forecasting techniques.
How can we practice WMO Early Warning Service ?

Cooperating and communicating with forecasters
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Thank you for your attention!



