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1. The regional EPS at the IMA 4. Result 1: Possibility of best scenario selection

Mesoscale model (MSM) and mesoscale EPS (MEPS) 1. Clustering results and error estimation at T+6
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Note: Why SVs for MEPS? @ Perturbations Members 04,05,06 : Small errors
v Many severe weathers in Japan (surround by seas) . . N
¥ Severe weathers : Chaotic, large errors > Initial and lateral boundaries : SVs A He »\/ Did not belong to same cluster around
v MEPS size : Only 21 > Model physics : SPPT (since March 2023) N mall g catauating
> To capture large errors : SVs > Lower boundary : Not perturbed . e a Tie Kyushu for T+0~15
% M I rrors (Probably 04,05,06 constitute same cluster in the upstream regions)
. v' Compose same cluster after T+18
2. Background and purpose ; | (trough approaching)
, 0 1 v Cluster 1 is candidate for best scenario
1. Use of MEPS products by JMA’s forecasters : NOT used much zougssszesmnnzneozag
Check the answer

» Probability is incompatible with operational deterministic forecast =

RMSE for geopotential height at 500hPa at T+36
? .
> Are probabllltles reaIIy rellable Spread RMSE"(s_ ana|y§|§) (Also check graph in Section 5) o 5 s —

Possibility of best scenario selection ==
Probability for surface temperature
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2. Why it worked
v Check perturbatlon patterns of members 04,05,06

Note : Opposite of MSM error pattern
(figs. in Section 3) close to analysis

Geopotentlal height at 500hPa

2. Requests from JMA’s forecasters

> Another weather scenario different from deterministic forecast
> If MSM forecast appeared to be incorrect, replace another forecast

» Negative sign at the trough tip
(within )at T+6
v Closer to analysis than MSM

» This trend persisted at T+36

Purpose of this study 1. Generate clusters ML c5rs except for member 06
1. Generate four scenarios from MEPS MSM forecast =N -w
clustering Linear perturbation/error growth
2. Select Best scenario using ensemble PO i s T perturbations for ceopatential okt ot S0P enabled member preselection
members with small error at T+6 2. Select best scenario o @

5. Result 2 : Application to precipitation forecasts

Question : Best cluster gives better precipitation forecast? : No!
Initial: 2018.6.22 00UTC * 0 " T o )
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3. Method

1. Case and forecasting target

Best cluster NOT provide best
precipitation forecasts

. Check forecast at T+36
on
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RMSE

RMSE for geopotentlal height Threat score for 3h prempltat

T e T "
Geopotential height and vorticity at 500hPa MSM forecast errors for geopotential height at 500hPa £ £ ; B - ) =,
Forecasting target : Cluster forecasts and their errors for geopotentlal helght Cluster forecasts for 3 hour precipitation

> P h hi K h T+0 hed T+36 (Contour : Cluster forecast and : Color : Error)
+ +
Sopiil troug. approaching to Kyushu at + reached at Cls.1: Contour orientation was shifted from analysis‘worser precipitation forecast
» MSM forecast : large errors

» at 500hPa from MEPS and preselect best scenario 6. Summary and future works

2. Clustering method Summary
PC1atT+18 “ PC2atT+18 % T+18 T v Possibility of best scgnario selectiop for geopotential height at
" ¢ = . P 500hPa because of linear perturbation/error growth
’{ » See table v" Such best scenario did NOT provide best precipitation forecast
L o above right
i — Future works
) - - . A, s * Ensemble members v Which clustering element is best for clustering in rain/snow events
1. Principle component analysis from MEPS 21 forecasts v" How to preselect best scenario for precipitation
2. Clustering on 2 dimensional phase space Heavy snow case pc Cluster 1 Cluster 2  Cluster3  Cluster 4
3. Link clusters in time direction (Ono 2023, WAF), details in oral presentation Bbs . R
Note: Target area was fixed around Kyushu during 39 hours i .\{
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3. Preselect best scenario

v' Use members with small errors at T+6
(same as selective ensemble» )

v' Reference data
» Analysis (initial condition) for MSM
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Heavy rain case collaborating forecasters at local observatories




