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Convective-scale Ensemble Predict System

Requirement for the prediction of the
high-impact weather system

— Provide the better QPF. (timing, location and
quantity)

Challenge :
— Low predictability

* Diversity of the local circulation from the complex terrain.

* Multiscale interaction of the weather system.
* Rapid evolution.
e ..etc

Solution
— High resolution model

— For deterministic : Rapid update cycle with
radar/sfc DA

— For ensemble : To well capture the model
uncertainty based on the rapid update system
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CEPS Configuration

16 Ensemble members
52 vertical levels

Deterministic 10 km mesh :

» Downscale WRF forecast from the NCEP GFS for provide the BC of 2km
grid

Ensemble 2 km mesh :

> BC from the 10-km WRF deterministic forecast. % W:: v
> IC form LETKF analysis field , ,.

Hourly update with Surface DA& Radar DA /O <
> Model perturbation W .| 451451

» Stochastic .\

” /m% 301*301




Case Study

Jun. 29 to Jul. 08

DA start
LETKF hourly cycle
Initialization llllll .
‘ 6 hr 6 hour Blending
Jun. 29 06Z 127 187 00Z 06Z 127 187

e We are issue for the afternoon
thunderstorm at Jun.30 to Jul. 08
2017
» Each day 3 forecast at initial time
217, 00Z and 03Z 002 127
» With 12 hour forecast
T (1318 15T} when the | 22z =
~ when the
thunderstorm happened CEPS

217 097

12-hour forecast
3 times a day




Stochastic perturbation

m IC pert. Model pert LBC pert Lower BDY pert.

Ctrl

SPPT

SKEB

SKSP

Multi-
Physics

LETKF 16/32

Same as Ctrl SPPT
Same as Ctrl SKEB
Same as Ctrl SKEB+SPPT
3 PBL
(YSU MYJ, MYNN2)
Same as Ctrl > MPS

(Goddard, WSM5)

Stochastic perturbation can increase SPRD and

no effect on RMSE.

SKEB is more effective than SPPT.

=» SPRD T RMSE —
Physics setting is ref to WEPS.
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More about multi-Physics...

* To test the spread of multi-Physics &= R
2 YSU MMS5 Goddard

setting, we build the Correlation 3 MY) MMS Goddard

o 4 MYJ MM5 Goddard

matrIX- . 5 MYJ MM5 Goddard

> Correlation of each members . MYAN Soddard

on surface parameters 7|t HIIY Gt

8 MYNN MYNN Goddard

9 MYNN MYNN WSM6

* Verify by Correlation matrix & 10 MY MN | WsMe
hierarchical clustering(HC) = e o

12 MY MM5 WSM6

13 MYJ MM5 WSM6

14 YSU MM5 WSM6

15 YSU MM5 WSM6

16 YSU MMS5 WSM6



More about multi-Physics...

10m Wind speed Mixing Ratio
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Order of Members sorting by HC

All the members
in this box use
YSU PBL scheme
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— — —~' 5pBL - 4AMP_
YSU MM5 Goddard 1 YSU MM5 Goddard
YSuU MM5 Goddard 2 MYNN MYNN WSM6
MY]J MMS5 Goddard 3 MYNN3 MYNN Morrision
MY]J MM5 Goddard 4 Shin-Hong MM5 NSSL
MY]J MM5 Goddard 5 Boulac MM5 Goddard
MYNN MYNN Goddard 6 YSU MM5 WSM6
MYNN MYNN Goddard 7 MYNN MYNN Morrision
MYNN MYNN Goddard 8 MYNNS3 MYNN NSSL
MYNN MYNN WSM6 9 Shin-Hong MM5 Goddard
MYNN MYNN WSM6 10 Boulac MM5 WSM6
MYI MM5 WSM6 11 MM5 Morrision
MY]J MM5 WSM6 12 MYNN MYNN NSSL
MY]J MM5 WSM6 13 MYNN3 MYNN Goddard
YSU MM5 WSM6 14 Shin-Hong MM5 WSM6
YSU MM5 WSM6 15 Boulac MM5 Morrision
YSU MM5 WSM6 16 MYNNS3 MYNN NSSL




"~ 5PBL ‘ | AMP

Physics Parameter = IESNEEEIETS

1 YSU MM5 Goddard
u pd ate 2 MYNN MYNN WSM6
3 MYNN3 MYNN Morrision
 PBL
4 Shin-Hong MMS5 NSSL
— YSUMME-MYNN
5 Boulac MM5 Goddard
+ MYNNS3, Shin-Hong, Boulac c vsU NIV m——
7 MYNN MYNN Morrision
° MP 8 MYNN3 MYNN NSSL
9 Shin-H MM5 Goddard
— Goddard, WSM6 rone oeee
.. 10 Boulac MM5 WSM6
+ Morrision, NSSL
11 YSU MM5 Morrision
12 MYNN MYNN NSSL
13 MYNN3 MYNN Goddard
14 Shin-Hong MM5 WSM6
15 Boulac MM5 Morrision

16 MYNN3 MYNN NSSL



- correlation matrix by HC
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AMP - correlation matrix by HC
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"~ 5PBL ‘ | AMP

Physics Parameter = IESNEEEIETS

1 YSU MM5 Goddard
u pd ate 2 MYNN MYNN WSM6
3 MYNN3 MYNN Morrision
 PBL
4 Shin-Hong MMS5 NSSL
— YSUMME-MYNN
5 Boulac MM5 Goddard
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P5M4 - correlation matrix by HC
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RMSE&SPREAD for Surface temperature("C)
form 17063000_17070800ini at 00Z
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RMSE&SPREAD for Wind Field(m/s)
form 17063000_17070800ini at 00Z
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SPBL

= CTRL
P54

== Physics

g8 9 10 11 12

Why adding multi-
physics setting will
increase the RMSE?
Different physics setting
make the ensemble
Mean PDF strange.
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SPPT

SKEB

Model Perturbation Integration

P5M4



RMSE&SPREAD for Surface temperature("C)
form 17063000_17070800ini at 00Z

= CTRL form 7083000, 17070300 a1 007
P5M4
= SKSP 3
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rours-frecas ability of SSPM is slightly improved.
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