ZZ/S )« GeoSphere

= Austria

Assessing iImpact of SEVIRI water vapour
channels in AHSky conditions in AROME

4th ACCORD Alaff5 GJ CK@GHa , GJJCgHAF? Funded via

Premoting Innovation.

Numerical Weather Prediction
Adhithiyan Neduncheran, Florian Meier,
Chrlstoph Wittmann, PhllllpScheffknecht

AN @' [y
ﬁﬂ\\\ﬁ 3\& SN (@)K '

<o 4 .-/4'. ‘\'-
Lnlver5|tat | mgw
h / d eop h sik o

= (211 sk 2]
AN (5 =tel
LI
S 7eh)
2Ianis




Why do AllSky IR Assimilation?
A Increased observation coverage

A Utilize the cloud information otherwise lost in clear sky assimilatiogs
A1 DGM< <=L=; LAGF K, @=E=K 9J=F
A Full disk coverage from geostationary satellite
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Fig. 1 : MSG SEVIRI WV 618, 8" May 2023 12 UTC
Source: EUMETSAT
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Fig. 3 : SEVIRI WV 6.% other productssandwhiched 8" May 202312:00UTC Source: EUMETSAT
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Model Version CY48T1lopl
Framework OOPS

Resolution 2.5 km

Levels 90
Assimilationwindow -90min-+90min
Area/ centeredover 600x432Alpineregion
LBC Model IFS HRES

RTTOV r@diative transfermodel) RTTOV v12.2

Table 1: AROMEustriamodel setup

Pleasecheck MK L NaAdiadpdsterto know more!
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CNTL Conventional observations data assimilatiomo satellite radiances
CSR CNTL €lear Sky Radiances

ASR CNTL + AlBky Radiancesthinning distance = 25 km

ASR1 ASR withnflated observation error

CSR_EnVar CSR with 50 ensemble members
ASR_EnVar ASRwith 50 ensemble members + hydrometeors
ASR1 EnVar ASRMwith 50 ensemble members + hydrometeors

Table 2: Lisbf experiments




CSR, Date: 08-05-2023, 12:00 UTC

Observed Brightness Temperature(K)

210 215 220 225 230 235 240 245

Fig. 4. SEVIRI WV 6.EObservations in AROM#&ustria domain




In the end of minimization

CSR, Date: 08-05-2023, 12:00 UTC ASR, Date: 08-05-2023, 12:00 UTC

Simulated Brightness Temperature (K) Simulated Brightness Temperature (K)

235 240 245

ASBL; Date: 05:05-2023, 12:00.UTE ASR_EnVar, Date: 08-05-2023, 12:00 UTC

210 215 220 225

210 215 220 225 230 235 240 245
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Simulated Brightness Temperature (K)

- ! Simulated Brightness Temperature (K)
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Fig. 5: Simulated brightness temperature(s) in four different experiments
€ %=GlH@=1J-= MKLJA9
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CSR 410

ASR 3026
ASR1 3849
ASR_EnVar 3026

Table 3a: Observatiostatistics






CSR1, Date: 08-05-2023, 12:00 UTC CSR1_25km, Date: 08-05-2023, 12:00 UTC

o

Simulated Brightness Temperature (K) Simulated Brightness Temperature (K)

210 215 220 225 230 235 240 245 210 215 220 225 230 235 240 245

Fig. 6: Simulated brightness temperature(s) in four different experiments




CSR 410
ASR 3026
ASR1 3849
ASR_EnVar 3026
CSR1 422

CSR1_25km 2035

Table 3b: Observatiostatistics




CSR, Date: 08-05-2023, 12:00 UTC

First Guess departure
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Fig. 6a: F@eparture& A Lhitigram

CSR, Date: 08-05-2023, 12:00 UTC

Analysis departure
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Fig. 6b: Analysideparture & A Lhistgram
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ASR, Date: 08-05-2023, 12:00 UTC ASR, Date: 08-05-2023, 12:00 UTC

First guess departure
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Fig. 7a: F@eparture & A LhistEgram Fig. 7b: Analysideparture & A LhistEgram
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ASR1, Date: 08-05-2023, 12:00 UTC ASR1, Date: 08-05-2023, 12:00 UTC

First guess departure
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Fig. 8a: F@eparture& A Lhistgram Fig. 8b: Analysideparture & A Lhistigram




the cloud property itself. We developed a new parameter called
the cloud effect average (C, ):

Ca = (|Gl +1Col) /2,

where Cyy and Cp are cloud effect on model and observation,
respectively, written by

Cwm = B- B,
Co = 0-B,,

O and B are observed and simulated BTs, respectively. By, is
clear-sky background BT when the cloud-scattering calculation is
smtd:md nf.f mR‘I‘I'D‘iT Ca increases as n]:rser_v:?l:inn and i_ll]—sl_cy

(Grabbedfrom Okamatoet al2013)

Thus if errors are treated correctly, adky observations can bassimilated successfullynder the
assumption ofGaussianityon which assimilatiorsystems areébased.




CSR S020HUMLSPECIFI
Analysis: 2023-05-08 12:00:00 FG Valid: 2023-05-08 09:00:00
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ASR1 5020HUMI.SPECIFI
Analysis: 2023-05-08 12:00:00 FG Valid: 2023-05-08 09:00:00
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Fig.9: Increment(s) inspecifichumidity in CSRand ASR1




BIAS: -0.708 (4)

BIAS: -0.858 (7)

MAE: 1.420 (6)
RMSE: 3.232 (4)

Rpearson: 0.599 (5)
Doo: 119.4 km (5)

MAE: 1.468 (7)
RMSE: 3.388 (7)

Rpearson: 0.597 (6)
Dso: 138.1 km (7)

Acc. Precip. [mm] from 20230508 12 to 20230509 12 UTC

™ | |

[ASR 2023-05-08 12 (4)]

BIAS: -0.738 (5)

MAE: 1.398 (4)
RMSE: 3.246 (5)

Rpearson: 0.617 (4)
Dso: 118.9 km (4)

BIAS: -0.774 (6)
MAE: 1.415 (5)
RMSE: 3.260 (6)
Rpearson: 0.593 (7)
Dop: 119.5 km (6)

accumulated precipitation [mm]




INCA

BIAS: -0.980 (5)

ul

RMSE: 7.880 (1)

Rpearson: 0.675 (1)

BIAS: -0.886 (4)

exp3a 2023-05-07 12 (6)'\\

Dao: 65.9 km (5)

Acc. Precip. [mm] from 20230507 12 to 20230508 12 UTC

BIAS: -1.597 (6)
MAE: 4.112 (1)
RMSE: 8.135 (4)
Rpearson: 0.626 (6)
Doo: 43.7 km (1)

arome 2023-05-07 12 (4)‘\\

BIAS: -0.710 (1)
MAE: 4.366 (4)
RMSE: 8.188 (5)

Doo: 57.4 km (4)

exp2a 2023-05-07 12 (1)}\\

—

MAE: 4.376 (5)

Roearson 0.657 (4)

MAE: 4.460 (6)
RMSE: 8.432 (6)
Roearson 0.634 (5)
Dso: 66.1 km (6)

—

[l

accumulated precipitation [mm]




ILX XK OGJC AF HJG?J=KKZE




9)) {« GeoSphere
)efé Austria

nextsTORE

Assimilation of SEVIRI VISO0.6 in ARNJ&ria
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