Advances in the use of observations in the
ALADIN/HU 3D-Var system
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The bias correction file: “bcor noaa.dat”
theproblemi relatedior el miicd arcamodce]

AMSU-A bias old domain Example of "active" Satellite observation inside ALADIN domain 22 April 2003 00 UTC
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" Studies related to AMSU-A data

Description of the experiml ‘with AMSU-A data

I Period: 20.02.2003 — 06:03.2005% thiinmng oft AMSUEAS 80 ki
2 Perioda 18304520081 07.05.200355

Experiments:

=1 30U TEME, SNANOR and AVISIU=AN (B 0kam); ILAMIbias (scantangle & ain-mass)
~-T8B1: TEMP, SYNOP and AMSU-A (80km); ARPEGE bias (Scan angle & air-mass)
=1 8B2: TEMPE, SYINOP and AMISUFA(80km); ARPEGE bias (scan angle) & no) air-mass
~-T8B3: TEMP, SYNOP and AMSU-A (80km); ARPEGE scan angle & LAM  air-mass
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I Conputedsing = Standard INIVIE = methiod:
= Sineltign o edidnges — ROV 6,0
= OrhiouRassimilaticnicyclme 005 065 2 and IBHTHNE
= Couplmgr ARPEGEong cli=otifanalysis
- ATOVS from NOAA-15 and NOAA-16 (T £ 3hour)
- AMDAR

Forecast:

- 48h from 00 UTC (ATOVSS)and 12 UTC (AMDAR)




Total amount of satellite data, used in the experiments
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Channel 8 Channel 9 Channel 10

T80U T8B1 T8B2 T8B3 T80U T8B1 T8B2 T8B3 T80U T8B1 T8B2 TS8B3

Channel 11 Channel 12

Time interval:

2003.04.18. —2003.05.07.

T80U T8B1 T8B2 T8B3 T80U T8B1 T8B2 T8B3




Bias and RMSE of the temperature

Period: 20030220...20030306 Period: 20030220...20030306
Assimilation time: QUTC : ' : Assimilation time: OUTC
TEMPERATURE (BIAS) : 5 - TEMPERATURE (RMSE)

88332588833 uuns
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Bias and RMSE of the temperature

Period: 20030418...20030507 B L . Period: 20030418...20030507
Assimilation time: QUTC - e Assimilation time: OUTC
TEMPERATURE (BIAS) TEMPERATURE (RMSE)

88332588833 uuns

2" period

500 mb




Period: 20030418...20030507
Assimilation time: QUTC
TEMPERATURE (RMSE)




Period: 20030418...20030507
Assimilation time: QUTC
TEMPERATURE (RMSE)

2" period
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Possible solution:
— to reduce thelextraction timemicival (two o1 one hours)
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" A10HE - run Wlth TEMP s .OP . localAMﬁAR (10km, T + 1 hour)
SAMIOE - run with TEMP,SYINOP aind EUGOS. AMDAR (10km, T = 1 hour)

Control runs "-‘{-""_

AUHU - run with TEMP and SYINOP o1y



Studies related io AWM

‘radiosonde observations

o Period: 2003.08.21. — 2003.09.30.
(40 days)



Bias off the temperatiGe
(AMDAR data are assimilated at 170 km)

Period: 20030821...20030830
Assimilation time: 12UTC
TEMPERATURE (BIAS)

Period: 20030821...20030930
Assimilation time: 12UTC
TEMPERATURE (BIAS)

EBE3558BI5 nuna

88332588833 uuns
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Root Mean Square ErroiRoisthetemperature
(AMDAR data are ass1mllated at 170 km)

Period: 20030821...20030930
Assimilation time: 12UTC
TEMPERATURE (RMSE)

Period: 20030821...20030930
Assimilation time: 12UTC
TEMPERATURE (RMSE)

sBisia3




Root Mean Square Erroioitshe temperature
(AMDAR data are assimilated at 10 km)

Period: 20030821...20030930 Period: 20030821...20030930
Assimilation time: 12UTC : : : Assimilation time: 12UTC
TEMPERATURE (RMSE) ; ; ; TEMPERATURE (RMSE)
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Bias of the wind speed (A

Difference UANM

Period: 20030821...20030930
Assimilation time: 12UTC
WIND_SPEED (BIAS)
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Root Mean Square Errox: ofithe wind speed
(AMDAR data are assimilated at 170 km)

Period: 20030821 ...20030930 Period: 20030821 ...20030930
Assimilation time: 12UTC ] ' Assimilation time: 12UTC
WIND_SPEED (RMSE) : et WIND_SPEED (RMSE)
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Root Mean Square Erxror ofithe relative humidity
(AMDAR data are assimilated at 170 km)

Difference UAME

Period: 20030821...20030930
Assimilation time: 12UTC
RELATIVE_HUMIDITY (RMSE)

Period: 20030821...20030930
Assimilation time: 12UTC
RELATIVE_HUMIDITY (RMSE)
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Root Miean Square Hrroroisthenelative humidity
(AMDAR data are assimilated at 10 km)

Difference AM10E - ALUHU

Period: 20030821...20030930
Assimilation time: 12UTC
RELATIVE_HUMIDITY (RMSE)

Period: 20030821...20030930
Assimilation time: 12UTC
RELATIVE_HUMIDITY (RMSE)

BE385888380unz

BE285888330un2




Studies related fo ADAE

the" ARPEGE long cut-off analysis

& Period: 2003.08.21. — 2003.09.11.
. (22'days)



P12:21/08/03-11/09/03: 250hPa RMSE: AUHU-A10HE **V: cont 0.5m/s

P12: 21/08/03-11/09/03: 500hPa RMSE: AUHU-A10HE **T: cont 0.2K
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P12:21/08/03-11/09/03: 500hPa RMSE: AUHU-A10HE **V: cont 0. Sm/s




P12: 21/08/03-11/09/03: 850hPa RMSE: AUHU-A10HE **T: cont 0.2K P12: 21/08/03-11/09/03: 850hPa RMSE: AUHU-A10HE **V: cont 0.5m/s
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P12:21/08/03-11/09/03: 850hPa RMSE: AUHU-A10HE **RHu: cont 5% P12: 21/08/03-11/09/03: 850hPa RMSE: AUHU-A10HE **Z: cont 1m




P24: 21/08/03- 11/09/03 500hPa RMSE: AUHU-A10HE **T: cont 0.2K
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P24: 21/08/03- 11/09/03 700hPa RMSE: AUHU-A10HE **V: cont 0.5m/s
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P12: 21/08/03-11/09/03: 250hPa RMSE: AM10E-A10HE **T: cont 0.2K
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P12: 21/08/03-11/09/03: 500hPa RMSE: AM10E-A10HE **T: cont 0.2K
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P12: 21/08/03-11/09/03: 250hPa RMSE: AM10E-A10HE **V: cont 0.5m/s P24: 21/08/03-11/08/03: 250hPa RMSE: AM10E-A10HE **T: cont 0.2K
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P12: 21/08/03-11/09/03: 500hPa RMSE: AM10E-A10HE **Z: cont 1m P24: 21/08/03-11/09/03: 250hPa RMSE: AM10E-A10HE **V: cont 0.5m/s
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P12: 21/08/03-11/09/03: 250hPa RMSE: UAMDL-UAMDH **V: cont 0.5m/s
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P12: 21/08/03-11/09/03: 850hPa RMSE: UAMDL-UAMDH **T: cont 0.2K
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P12: 21/08/03-11/09/03: 250hPa RMSE: UAMDL-UAMDH **Z: cont 1m
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P24: 21/08/03-11/09/03: 250hPa RMSE: UAMDL-UAMDH **Z: cont 1m
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P12: 21/08/03-11/09/03: 250hPa RMSE: UAMDL-UAMDH **RHu: cont 5%
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P24: 21/08/03-11/09/03: 250hPa RMSE: UAMDL-UAMDH **V: cont

0.5m/s




P12: 21/08/03-11/09/03: 250hPa RMSE: UAMDH-A10HE **T: cont 0.2K

L2

P12: 21/08/03-11/09/03: 250hPa RMSE: UAMDL-UAMDH **RHu: cont 5%
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P24: 21/08/03- 11/09/03 250hPa RMSE: UAMDH-A10HE **Z: cont 1m
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- Studies relat .
RMSE values for temﬁiﬂ_ ture aod yyiod cw.r_r_pm_i* ts
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Obs-guess and obs-anal RMSE values for temperature and wind (U,V) component

AMDAR obs-guess  --©-
AMDAR obs-anal v
TEMP obs-guess @
TEMP obs-anal -

(0, 0) (0,0) (0,0)

(0, 0) (0,0) (0,0)

------- (0, 1 75) ",

(0, 69) (0,174)

(0, 98) (0,179) (0,179)

- 200 "’8 (317, 138) 00 b ) 'W (316, 179) 200 "0 9 (316, 176)
§ 250 VWG (365, 112) 250 VV (?0 (362, 178) 250 v V ¢ (362, 175)
E (128, 101) 300 + v eé (126, 181) 300 + v v eﬁ (126, 182)
E’ 400 |+ Y@ (153, 81) 400 + vv @ (151, 179) 400 v v @ (151, 181)
o] (179, 106) (179, 178) v v Q (179, 176)

700 |- vva,* (113, 71) 700 | w 0@ (111, 185) 700 | v_i( qﬁ} (111, 186)

. ~ (127, 73) 850 - vv GQ (127, 182) 850 | v v (’J{D (127, 183)

v @ (140, 40) (139, 176) 925
1000 F % 60 (46| 1000

0 0.40.81.21.6 2 24238
Temperature (K

vv @ (139, 174)

(147, 98) 1000 %Y o (147, 99)
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Wind U component (m/s
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Wind V component (m/s
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Summary

* More stablemesults werne guaraniced by the IPAIVIbias' cortection: file
wihenrassimulating ther ATONV S data

s Althongh seme problems, related to; the pre-processing off AMDAR: data
have been selveds solution should be found tehandle multiple profiles
liromi thersame apeit at the same assimil ation time

* Positiveimpact off ther AMIDAR data onl tempenature, windspeed,
htmidity and' geopotential hieight fields were found: i the; shont-range
forecasts of the ALADIN/HU model

* Funther studies should be perfonmed reganding the observation entors
specific to AMDAR: data
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