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The development of CWA global model

CWBGEPS v1
T319L60
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Brief Introduction of
CWA GEPS V2.1

Dynamical core

Domain and coordinate

RSM—5km (288x216) Stochastic physics

(114.809°E~128.947°E,18.7551°N~28.4548°N) . "
Initial condition

Ocean model
Number of members

Frequency and forecast
length

Dynamical core

Domain and coordinate

Radiation
LSM
PBL

115E 118E  117E  118E 119E 120E 121E 122E 123E 124E 125C 126E 127E 128E

Orographic gravity wave

drag
Cumulus

R JEp— Microphysics
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2-time-level, NDSL
timestep=600s

~28km (1536x768)
Octahedral reduced Gaussian grid
72 sigma-P layers, model top: 0.1 hPa

SPPT with 5 scales+SKEB
EnKF members
SIT + CWACFS forecast SST

32 ensemble members + 1 deterministic

Twice per day(00Z,122), forecast 45 days

_ Model configuration of RSM

3-time-level, NDSL
timestep=45s

5km (288x216) Taiwan area
Mercator projection
72 sigma-P layers, model top: 0.1 hPa

RRTM
Noah LSM
YSU

Kim and Arakawa (1995)

SAMF Scale-Aware Mass-Flux Deep/Shallow

Convection

/

GFDL cloud microphysics V2



How do we know the performance of our model?

Create an ensemble verify system! .

Accuracy Probability

Mean/Absolute Error Brier Skill Score

Root Mean Square Error _ g
Anomaly Correlation Coefficient (Continuous) Ranked Probability Score

Spread and Variation

Spread
Talagrand Rank Histogram
Member Equal-Likelihood
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Mean Error (ME) &
Mean Absolute Error (MAE)

== Z F(x) — 0(x)

N
1
MAE = NZ IF(x) — 0(x)|

Root Mean Square Error (RMSE)
RMSE=\/%§:(F(9C)—0(X))Z

Anomaly Correlation Coefficient
(ACC)

(F(x) — C(x)) (0 (x) — C(x))
J (F(x) - C(0))*(0(x) — C())°

ACC =

RiBEE P RFHE Central Weather Administration

Brier Score(BS) and Skill Score (BSS

Brier Score (BS)
SIS EPMEEETIARBREAR A EZEF - SHERERRE -
BELURBMAEE ZEAR0(x) = 1.0 - KRFEBEFEEO(X) = 0.0 ;
F)RIRZREDFEBEMIE 2 ZEZR - BSENTR0.0(EEFER) 21.0(5c
EiER)ZE -

N
1
== (F& - 0()’

BSSRIRHZZBS(BE /HBEZRIZTAME)IILLE - ALRIRBRIED

EERBAIARERE - [E/EERNE/SNEEET -
BS
BS,

Continuous Ranked Probability Score
(CRPS)

HEFIARPIEEETRREBRAR A ZEZEE D - SHAERIARER

CRPS = j (F(x) — 0(x) dx




Spread
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m=1

Member equal-likelihood
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Talagrand Rank Histogram
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Data prepared

€ Analysis data
v WRF(WDO02) (surface and pressure levels variables) (res : 3km)
v’ Observation gridded data(&7 84815 & 1®l) (near surface temperature, precipitation) (res : 2.5km)

€ RSM ensemble forecast data
v’ for 4 weeks forecast time, 20 members forecast data

4 RSM hindcast data
v for 4 weeks forecast time, past 20 years(2001~2020) forecast data

€ Climate data
v’ past 20 years climate observation gridded data(R{zE RIS ER)
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RSM-5km ensemble verifying
2m Temperature (valid time: 20240617~20240716)

RSM RSM
Ensemble Mean Error and Ensemble Abs. Error Ensemble Mean RMSE and Ensemble SPREAD
Average For 2024061700 — 2024071600 Average For 2024061700 — 2024071600
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RSM-5km ensemble verifying
2m Temperature (valid time: 20240617~20240716)

1. AR 2 BT SR (% - 12
NELERNRRRERES
2. ‘iAo TR AT RR R
&
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KEEEE)

RBEHPRES

Z Central Weather Administration
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Observation gridded data

y

Model forecast data
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RSM-5km ensemble verifying
850hPa Temperature (valid time: 20240617~20240716)

RSM RSM RSM
Ensemble Mean Error and Ensemble Abs. Error Ensemble Mean RMSE and Ensemble SPREAD Ensemble Mean Anomaly Correlatior
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RSM-5km ensemble verifying
850hPa U-wind (valid time: 20240617~20240716)

RSM RSM RSM
Ensemble Mean Error and Ensemble Abs. Error Ensemble Mean RMSE and Ensemble SPREAD Ensemble Mean Anomaly Correlation
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RSM-5km ensemble verifying
500hPa Z (valid time: 20240617~20240716)
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RSM-5km ensemble verifying
2m Temperature (valid time: 20240401~20240430)
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RSM-5km ensemble verifying

850hPa Temperature (valid time: 20240401~20240430)

RSM
Ensemble Mean Error and Ensemble Abs. Error
Average For 2024040100 — 2024043000

RSM
Ensemble Mean RMSE and Ensemble SPREAD
Average For 2024040100 — 2024043000

35

25

MERR(solid) and ABS. ERR(dash)

RMSE(red) and SPREAD(blacl)

2 3 4 5 6 7 B § 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 2
Forecast days

RSM Brier Skill Scores (BSS
Average For 2024040100 — 2024043000

01

ZEBMERIERR
B TR ERBEETER
=1 2

Skill Scores

eo _peooooopso
RoCRERRESEE.

1.
2.
3.

g
S
¥
+

—t rd‘h'blllty 1
¥ rasolutmn

RIEEE] Aéé?éi1nn|z131415|a171a|wzoz1uzhi4:ﬁzaz7zh

Forecast days

RSM
ensemble Meber equal-likelihood
average for 2024040100 — 2024043000

Anomaly Correlation

RSM
Ensemble Mean Anomaly Correlatior
Average For 2024040100 - 2024043000

~\,
08 V\
o7
0.6-
05
rd
04
. \
03 /\a\A/‘/
02
01
T2 3 4 5 6 7 B 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

Forecast days

ensemble Tala rand Rank Histogram
average for 2024040100 — 2024043000

0081

%$59§Eiﬁﬁﬁﬁ}ggﬁ : 2 3 4 5 6 7 8 § 10 11 12 13 14 15 16 17_18 19.‘2? nn b n ke O

8

2
e
ok

B?EiEH—JF'eﬁHIF ZENE
BRERZ2RS ROTEHRIE
4]

4.

Reliability and Resolution

T 3 4 5 6 T 6 § 10T 1213 1415 16 17 18 19 20 21 22 23 2+ 25 26 27 2
Forecast days

RiBEE P RFHE Central Weather Administration

0.03+-
oozd M

['ER

L ———week. 1.




RSM-5km ensemble verifying
850hPa U-wind (valid time: 20240401~20240430)
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RSM-5km ensemble verifying
250hPa U-wind (valid time: 20240401~20240430)
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RSM-5km ensemble verifying
500hPa Z (valid time: 20240401~20240430)
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Conclusion and on going work
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