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1 Current Status
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Assimilation
System




2 Experiments

2.1 ATOVS radiance application in Hurricane Katrina
case study (2005)

EXP1 : Impact of ATOVS radiance data assimilation on the forecasts of
Hmml(atrma mﬂx GSI anﬂlgms system




EXP1.

Impact of ATOVS radiance data assimilation on the

forecasts of Hurricane Katrina with GSI analysis system.

Model Domain
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Period: August27-30, 2005

Forecasts: 72 hours
Initial Time : 00727 Aug2005

Boundary condition : NCEP
reanalysis

Domain: South of America
Model resolution : 15km

Satellite Data: AMSU-A/B
and HIRS3

Data assimilation system:
Grsl wiitln olld) versiom of
CRTR



EXP1

Experimental Design
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EXP1

Track of Hurricane Katrina Simulated initial S uccecee de d
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EXP1

Kilometer

Track Error

Distance Error Between OBS and Simulated of Hurricane
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EXP1

Pressure of hurricane center
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EXH Impact on Initialization

normalized U,V,T,0,H (rodius=400km})
00 : - 2 A R ] ] R B 100 =
Cho Tt LA /

U Std diff. assmi.—ctrl

P LN

V Std diff. assmi.—ctrl
100 i R

g

300 3007

o S A 01
EW. mu- ....:....:..... ..:..u:u..:.

700- 2004 i

88868588

1 O = ameun
T P S S

800- 8001 =

—&— amaub

o hirsd

900 FE 9004

1000+ — - ; 1000

o0 28 0 010Z03040508070808 1 1112

-

0 010.2030405060.70808 1 1.1 1.2

0 (10°-5) Std diff. assmi.—ctrl

== laVE

Z Std diff. assmi.—ctrl

100 100

g = g
—a— oV

TS = ] ooamena

— i m sl
—a—amsub

— hirs3 hirsd



EXP2 Comparisonof WRFVAR with ARW WRF/GSI Regional Data

Assimilation System in Prediction of Katrina Hurricane

Model design is
same as EXP1

Note : WRF-Var and GSI

used here 15 old version by
2~3 years ago

Period: August27-30,2005

Forecasts: 72 hours, Initial Time :
007

Domain: South of America
Model resolution : 15km

Satellite Data: AMSU-A/B and
HIRS3

Data assimilation system:

1) WRE-Varwith RTTOV 7

2y G wiidh olld versiom of
CRTM
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Tracks of Hurricane Katrina DA—AMSUA
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EXP2
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EXP2
Summary

By the radiance data assimilation using the old version of
WRFVAR and GSI analysis system, we didn’t exactly catch
up the track of the Hurricane Katrina, but at least, a positive
impact can be found 1n GSI system

Please notice that the reason for the failed to catch up the track

of hurricane movement 1s very complicated. It 1s not
determined only by 1nitial condition. The location of hurricane
center 1n the first guess filed, model resolution, option of
physical processes including microphysics, cumulus
convection and radiation parameterization are very important
for prediction of hurricane activities.



i) ATOVS and SSMIS radiance application in the
real time forecasts over AFWA T44 Domain

EXP3 : Comparison the forecasts with ATOVS radiance data
assimilation by WRF-Var and GSI system during May
1~31, 2006

EXP4 : Precipitation forecasts with ATOVS radiance data
assimilation by GSI system during January 1~31, 2007

EXPS35 : Impact of SSM/IS radiance data assimilation on
weather forecasts by GSI system during May 1~31, 2007



EXP3 Comparison of ATOVS radiance data assimilation with
WRF-Var and GSI

SWA Model Domain
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Initial Condition (spatial mean)
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EXP3

Initial Condition (spatial mean)

Mean V500 Init: 00Z

Std incremental V500 Init:00Z

) — W . wrem |} ;i r = b L WRFVER
ey o
M VS00 2
- - " |
e JlJ"_ vﬁ-‘l'l..'._ .":lu'-"""ﬁ'.:'-_ [N |
1 l""':1'.~ A I'.II'- . * / 1 |I |
L= A sl | |
*“ \K /“l,l \ I'
- '|II_-.I I.._z I'||I.'. 1% I'.I ]
- . i'l, 14 ]
L I'\:', El
15 \ '
'
- : o .
.Y
e
m
Mean VYB50 Init: O0Z Std incremental VB850 Imit:002
i
—_— EF | WS R . AT
¥
- V850
[E] |I'-‘.~ B4
. lll'/\ ."l (1] i | .
s \"'--../\\_ ."' |" || Fd! I|I {
o | | !
- M \\ T - - | | /N I'a' /
FII \ ."II I".| - I | II _,-" I'."II 1 "._I II
-1 ca- b 0 \ { \ Vi '. -"'.,.' f
i
o / kL ' Y
-t | o
- '.}"\ "
s Lt

1 1 1 Ll

The initial value was
modified significantly
bythe WRFVAR
system, the standard
deviation between data
assimilation and original
analysis variable in
WRFVAR i1sabout2-3
times the value in GSI
systen.

The results seem that
the GGSI has a reasonable
modification forthe
mitialization
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EXP3

24-hour forecast (spatial mean)

Mean precip. Forecast Z24hr Std Error precip. Forecast Z24hr
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EXP3

24-hour Forecasts Summary

For the forecasts of Height and temperature
and wind components on 500 hPa or 850 hPa, the
forecast error between forecasting and analysis
with WRFVAR data assimilation 1s much bigger
than that in GSI system.



48-hour forecast (spatial mean)

Mean HEQ00O Forecast 48hr
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EXP3

48h Forecast Summary

Compared to the 24h forecasts, the 48h
forecasts error didn’t show the big




EXP3
Summary

1) Under an appropriate options of the physics parameterization, ARW WREF fine
scale model has a strong capability to make 24h or 48h forecasts over the
southwest Asian (SWA) arcas.

2) Theradiance data assimilation impact substantially on the initialization of
ARW WRF model, the difference (data assimilation minus original analysis) in
the height, temperature and wind initial ficlds indicated a big difference
between GSI and WRFVAR system. GSI has a reasonable results.

3) The 24-hour forecasts show a better result by the GSI data assimilation.



EXP4 Precipitation forecasts with ATOVS radiance data
assimilation by GSI system during January 1~31, 2007

Model domain
18 the same as

EXP3

Period: Jan. 01 ~ 31, 2007.

Forecasts: 48 hours, Initial Time : 00Z
Model Resolution : 15 km
First Guess Field: NCEP



EXP4 Observational precipitation data is

from FEWS/CPC su rted b
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EXP4 24 h Forecasts

mean precip.(mm) 24h forecasts
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EXP4 Spatial Correlation of OBS & Model

Corr. OBS vs. Model 24h (551 X 311 F’Omts)
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EXP4 Mean Square Error Skill Scores

skill score for DA 24h forecasts
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EXP4
Summary

1) The ARW WREF fine scale model (15 km) has a strong capability to
reproduce the observation, especially for precipitation on the 24 hr
or 48hr forecasts over the southwest Asian (SWA) areas, and the
model captured almost all rainfall peaks occurring over this region.

But the amount of rainfall has been overestimated in the order of
40% by the model.

2) The satellite data assimilation (here only AMSU-A/B and HIRS3 1s
being used) indicated somehow a capability to reduced the bias of
model forecasts. The another evidence worth to be noticed that the

time length of effectiveness 1s within 24 hours after the radiance has
been assimilated.



EXPS : Impact of SSMIS radiance data assimilation on weather
forecasts by GSI system

Period: May 01 ~ 31, 2007.
Forecasts: 48 hours, Initial Time : 06Z
Domain: Southwest Asia
Model resolution : 15 km
First guess field : NCEP GFS forecasts
Satcllite data: 1) SSM/IS radiance
2) AMSU-A/B and HIRS3 radiance

expl ~ Control experiment : No data assimilation
exp2 ~ ATOVS : Conventional prebufr data, AMSU-
A/B and HIRS3 radiance data assimilation
exp3 ~ NESDIS: NESDIS SSM/IS LAS radiance plus data in exp2
expd ~ UKMO : UKMO SSM/IS LAS radiance plus data in exp2
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EXPS Precipitation
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EXPS
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Compared to the
forecasting of maximmm
temperainre, the forecasts
of minimmm temperatore
is closer to the
observational
temperatnre, bot the
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However, the forecast
error do not get improved
after thesatellite data
assimilation whether only
ATOVS data or plus
SSM/IS data




EXPS Summary

1) AWR WRF model reproduced somehow temperature distribution, but

the model maximum temperature 18 always colder than the
observation by ~2 C, the worst error occurs over the high mountain

arcas. The biggest error appeared over the Himalaya mountain.

2) The forecasts with radiance data assimilation get a positive impacts

for Tmax and Tmin.

3) Comparing to the forecasts 1n only ATOVS data assimilation, plus

SSM/IS radiance data assimilation did not show any significant
improvement for the temperature forecasts. The corrected UKMO
SSM/IS radiance don’t get a better results than the uncorrected

NESDIS radiance forecasts.
4) The SSM/IS temperature sounding radiance (LLAS) using i1n WRF
forecasts will improve limitedly the temperature forecasts over the

Southwest of Asia areas.



ili) ATOVS and SSMIS radiance application in the real
time forecasts over the AFWA T46 Domain

EXP6 : Comparison the impacts of AMSU-A radiance data
assimilation 1n WRF-Var and GSI system
EXP7 : Comparison the impacts of AMSU-A and SSM/IS LAS




EXP6 : Comparison the impacts of AMSU-A radiance data
assimilation 1n WRF-Var and GSI system

East Asia Model Domain Period: July 1-14, 2007.
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EXP6 Observational precipitation is from CPC

Forecasting
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OBS and model daily precip July
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EXP7 : Comparison the impacts of AMSU-A and SSMIS
LLAS radiance data assimilation in GSI system

Model Domain
18 the same as
EXP6

Period: July 1-31,2007.

Forecasts: 24 hours; Initial Time : 00Z.

Domain: East Asia

Model resolution : 15km

Boundary condition: NCEP GFS real time forecasts

Satellite Data: AMSU-A (chamnel 4-6,8-9) amd SSM/ILS
LAS (chammel 2-6) with the same frequemey

Data assimilation system: (&1 sys e wiilh messr CIRTTA
expl : control experiments, no data assimilation

exp2 : AMSU-A only data assimilation

exp3 : SSM/IS LLAS only data assimilation



EXP7
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COBS and model daily precipitatiorn July 1~30,2007
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EXP8 ATOVS radiance application in the flash flood forecasts over the East Asia
Course domain 30km Course domain 12km

B e Ialal=l: Cia =ttt

..................................

.......................................................................

Penod: June 20-21, 2005.
Forecasts: 24 hours, Inttial Time : 06Z
Domain: Southeast of China

Model resolution : 30/10 km and 12/4 km nested domains
Boundary condition : NCEP reanalysis data

Satellite Data- AMSU-A/B and HIRS3 radiance

Data assimalation system : GSI with CRTM
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EXPS8
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Summary

ARW WRF model has a strong capability to reproduce
observation, but the forecasts are sensitive to various sources of
error including the representation of model 1nitialization, physical
processes, representation of local properties such as orography,
as well as spatial resolution of model simulation.

The accuracy of forecasts get improved slightly by the ATOVS
and SSM/IS data assimilation, but its improvement 1s not
significant whatever the GSI or WRF-Var 1s being used.

GSI shows a little better performance

WRF-Var combining with both RTTOV and CRTM radiative
transfer models has gotten a significant progress for satellite data
assimilation, 1its performance 18 comparable to that in GSI for
ATOVS radiance data assimilation

Both WRF-Var and GSI systems are being developed, the final
conclusion 18 probably too earlier, we have more work to do 1n

the future.



Future Work

e Help to implement the SSM/IS radiance 1n
WRF-Var system

 Help to implement the Windsat radiance 1n




Thanks !
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