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B INTRODUCTION: HiI’'s Weather Forecast Systems

OUR EVOLUTION

® Operational WRF ®  Development of a ® Official operational " Improvement of WRF " Improving accuracy
system for 7 days coupled modeling COAWST system Geogrid (ThaiGeo) of the forecast
rainfall forecast system using COAWST* (coupled models) for collaboration with the system (e.g., DA,
system 7-day forecast Joint Graduate School ML, Al, etc.)
* Coupled-Ocean- of Energy and ®  Extending range of
Atmosphere-Wave- Environment (JGSEE), forecast to S2S time
?gco";\"ﬁg;m;':ﬁ:g King Mongkut's scale (2 weeks to 2
System developed by University of months in advance)
uses Technology Thonburi
(KMUTT)
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Bl INTRODUCTION: S2S

(a) WEATHER FORECASTS
predictability comes from initial
atmospheric conditions

525 PREDICTIONS
predictability comes fron initial

atmospheric conditions, monitoring the monthS |n advance)

land/sea/ice conditionsthe stratosphere

Our Goal:
Extending range of forecast to

S2S time scale (2 weeks to 2

excellent and other sources
SEASONAL OUTLOOKS

] predictability comes primarily from
- gOOd sea-surface temperature conditions;
% accuracy is dependent on ENSO state
0

fair
8 o \‘
L
oz
8 poor

zero »

Daily valu

1-10 days Weekly averages
10-30 days Monthly or seasonal averages
White et al (2017)

30-90+ days [ ———
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] COAWST Modeling System

Coupled-Ocean-Atmosphere-Wave-Sediment Transport (COAWST) Modeling System developed and freely available at
USGS's site: hitps://www.usgs.gov/software/coupled-ocean-atmosphere-wave-sediment-transport-coawst-modeling-

system

COAWST Modeling System

_4

Integrate oceanic, atmospheric, wave aad morphological processes inthe coastal ocean R, mosphere

(Warner et al., 2010)

WRE wind speed

Fig. 1. The COAWST Modeling System comprising a coupler (MCT) that provides
exchange between an ocean model, an atmosphere model, a waves model, and a
sediment transport model.

Tourt Toon Qo Whissip, U

Uwind, Vwind, Patm,
RH, Tair, cloud, rain,
SWrad, LWrad

SEDIMENT CSTMS WRF ROMS
http://woodshole.er.usgs.gov/operations/modeling /[COAWST/index.html D
SST

Only WRF & ROMS are activated for s
H"!S Shor.l._.l.erm wea.l.her fOI'eCCISf SYSiem. ormatics Institute (Public Organization) C/\%)



https://www.usgs.gov/software/coupled-ocean-atmosphere-wave-sediment-transport-coawst-modeling-system

B Model Configurations

Modelling domains WRF-ROMS

Il 1

25-km N T°
ICBC: CFSV2 "~

ROMS-domain
~25-km

Init: HYCOM

6

180

WRF Model

Horizontal resolutions:

DO01: 25 km and D02: 5 km with 38 vertical levels
CU: Grell 3D Ensemble Scheme

MP: Eta (Ferrier) Scheme

PBL: Yonsei University Scheme (YSU)

LSM: Noah-MP

ICBC: 6-hr NCEP CFS Reanalysis data

ROMS Model

Single domain: horiz. Res: 25 km with 15 vertical

layers
Ocean States at initial time: HYCOM data

Exchanging momentum & heat variables between

ATM & OCN Every 60 min.
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ununuaavaluazaNS 18U Tau NASA

- Exp. Design & Model Evaluation Methods

June 2011

- I nte rested Area : C PY ‘* Sunday Monday Tuesday \;Jemesday ;hursday ;iday Zaturday
| o\

- Events . 20 1 1 B ig Flood in Tha i |a nd 5 6\/" 7 8 9 10 11 23/6/54[00]- 24/6/54[00Z] 24/6/54[00Z]- 25/6/54[00] 25/6/54[00Z]- 26/6/54[00Z] 26/6/54[00Z]- 27/6/54[00Z]

. vﬁ A& > ;' ’V v %
12 ( 32 145 |15 16 17 18
EXP-01 during tropical storm \F
19 21 22 138 24 25_'
. )¢ A “
Haima: 20-30 June 2011 26 e 09_9“,";@,}]

27/6/54[00Z]- 28/6/54[00Z]  28/6/54[00Z]- 29/6/54[00Z]  29/6/54[00Z]- 30/6/54[00Z]  30/6/54[00Z]-1/7/54[00Z]

mm.

EXP-02 during tropical storm and =
J U LY 201 1 unumWuaavldu At uaraNs183Y Tau NASA
SUN MON TUES |WED THURS |FRI SAT
Nockten: 28 July to 4 i T2
Aug 2011 LA L L L LA Nockten: 28 July to 4 August 2011
10 11 1\ \\ 13 1 4 1 5 16 28/7/54[00Z]- 29/7/54[00Z] 29/7/54[00Z]- 30/7/54[00Z] 30/7/54[00Z]- 31/7/54[00Z] 31/7/54{00Z]- 1/8/54{00Z]
®  Metrics: Mean Bias (MB), RMSE, \Y
17 ( 18 ) 19 20 21 22 A 23
4 =
N 4 QRN
and TCC 24 ‘25 26 27 \f?o 129 0
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Bl Haima Case (Rain Intensity from TRMM OBS)

OBS (TRMM3B42) OBS (TRMM3B42) (TRMM3B42
Init : 2011061300 Week: 2-wk ACC. Init : 2011061300 Week: 01 Igfl': 2011061300 Week: 02

Before event occurred 1 week (Week-02)
Init: 2011-06-13-00 (Lead-1)
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Bl Preliminary Results —Haima Case (Mean Bias)

Lead-1 Init:2011061300
ICBC:CFSV1 Week:2-wk ACC.

20N

ICBC:CFSV1 Week:01
1

15N —

20N

~ 15N —

20N

ICBC:CFSV1 Week:02
|

~ 15N ¥

100E

Before event occurred 1 week (Week-02)

9

Lead-1

20N

‘Lead-0 Init:2011062000
ICBC:CFSV1 Week:2-wk ACC.
1

ICBC:CFSV1 Week:0

15N —

Event occurred at the 1% week (Week-01)
Lead-0

= 20N

ICBC:CFSV1 Week:02

15N —

N e s o o N ®

100E
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Bl Preliminary Results-Haima Case (RMSE)

RMSE (Lead-1 Init:2011061300)

ICBC:CFSV1 Week:2-wk ACC.
1

RMSE (Lead-1 Init:2011061300)

ICBC:CFSV1 Week:01
1

20N

15N —

15N —

T
100E

T
100E

RMSH#(Lead-1 Init:20TN061300)
ICBC:CFSV1 Week:0:
20N L

Before event occurred 1 week (Week-02)

Lead-1
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ICBC:CFSV1 Week:2-wk ACC.
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1
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Event occurred at the 1% week (Week-01)

Hydro - Informatics Institute (Public Organization)



Bl Preliminary Results-Haima Case (TCC)

TCC (Lead-1 Init:2011061300) TCC (Lead-1 Init:2011061300) TCPHALead-1 Init: 061300)
ICBC:CFSV1 Week:2-wk ACC. ICBC:CFSV1 Week:01 ICBC:CFSV1 Week
20N 1 L 1 . . 1 .

15N — -

Before event occurred 1 week (Week-02)
Lead-1
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TCC (Lead-0 Init:2011062000) TCC (Lep@-0 Init:201T9§2000)
ICBC:CFSV1 Week:2-wk ACC. BC:CFSV1 Week:01
20N 3 ! : 20N — . L .

TCC (Lead-0 Init:2011062000)
ICBC:CFSV1 Week:02
1

15N — ~ 15N

T
100E

\

20N

15N —

T
100E

Event occurred at the 1% week (Week-01)
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Bl Nockten Case (Rain Intensity from TRMM OBS)

S (TRMM3R42)
nit : 2011072500 Weel 1
n 1 "

OBS (TRMM3B42)
Init : 2011072500 Week: 02 200

OBS (TRMM3B42) OBS (TRMM3B42) S (TRMM3B OBS (TRMM3B42)
200

20N . L

Init : 2011072500 Week: 2-wk ACC.

Init : 2011071800 Week: 2-wk ACC. Init : 2011071800 Week: 01 it : 2011071800 Week:

20N 1 20N

N ‘ ' ‘ 150
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Init: 2011-07-25-00 (Lead-0)
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Bl Preliminary Results-Nockten Case (Mean Bias)

MB (Lead-1 Init:2011071800)
ICBC:CFSV1 Week:2-wk ACC.

20N

MB (Lead-1 Init:2011071800)

ICBC:CFSV1 Week:01
1

ad-1 Init:20T%Q71800)

ICBC:CFSV1 Week:
|
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B Preliminary Results-Nockten Case (RMSE)

RMSE (Lead-0 Init:2011072500) 0 "WQ11 072500) RMSE (Lead-0 Init:2011072500)
ICBC:CFSV1 Week:2-wk ACC. ICBC:CFSV1 Week:02
20N : L 1

RMSE (Lead-1 Init:2011071800) RMSE (Lead-1 Init:2011071800)
ICBC:CFSV1 Week:2-wk ACC. ICBC:CFSV1 Week:01
20N . ! - 20N ; L
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15N I 15N

100E

Before event occurred 1 week (Week-02) Event occurred at the 1%t week (Week-01)
Lead-1 Lead-0

14 | HIl's Weather and Climate Technologies Hydro - Informatics Institute (Public Organization) %/ )

7 HI
N———



Bl Preliminary Results -Nockten Case (TCC)

TCC (Lead-1 Init:2011071800) TCC (Lead-1 Init:2011071800) TCC gfead-1 Init:20T9Q71800) TCC (Lead-0 Init:2011072500) TCGALead-0 Init:28
ICBC:CFSV1 Week:2-wk ACC. ICBC:CFSV1 Week:01 ICBC:CFSV1 Week:0: ICBC:CFSV1 Week:2-wk ACC.
20N ; 1 . 20N ) L L 1

TCC (Lead-0 Init:2011072500)
ICBC:.CFSV1 Week:02

20N n | L 08

0.8 20N

0.2

15N 04 15N

0.6

-0.8
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Before event occurred 1 week (Week-02) Event occurred at the 1% week (Week-01)

15 | HIl's Weather and Climate Technologies Hydro - Informatics Institute (Public Organization) /% )
7
\_/



B S2S Weather Forecast (Pilot System for 2-week prediction)

Meteorological Initialization/

boundary condition

6-hr CFSv2 (0.5 deg)

Ocean Initialization

HYCOM Output (1/12 deg) provided at
initial time (only for nudging)
+ SST
+ Salinity
+ Currents

—>

25-km

ICBC: CFSV2 ©

L L
ROMS-domain
~25-km

_ Init HYCOM

a0

with sile domain
25 km

\3 7/

Utilized 288 CPUs, take about 10 hrs
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POST-PROCESSING

WRF-ROMS-CFSv2 Rainfall Forecast
Forecasted from 29-Nov-2021 to 27-Dec-2021 00UTC
1nit:20211126 00UTC
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Bl Skill of 2-week WRF-ROMS Forecast (preliminary)

@ WRF-ROMS-CFSv2 Rainfall Forecast Interpolated NHC rainfall stations

)
Z~ agau Forecasted from 06-Sep-2021 to 04-Oct-2021 00UTC
\\-\——’ - _
Init:20210903 00UTC Week-01 Week-02

Week: 01 Week: 02 7-day Accumulated Rainfall 7-day Accumulated Rainfall
] ) 06 Sep 2021 07:00 to 13 Sep 2021 07:00 (GMT+7) 13 Sep 2021 07:00 to 20 Sep 2021 07:00 (GMT+7)
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Bl Summary

® Based on the experiments, the model well estimates rain intensity over
the CPY for week-1 & 2 with acceptable MB & RMSE.

¢ Overestimation of rainfall can be found in areas where heavy to very
heavy rainfall events occurred.

® The TCC skill for rainfall vary depending on lead-time, events, and area,
however, the model shows some skill with the highest TCC up to 0.8,

particularly in the areas where heavy to very heavy rainfall occurred.
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