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_EERES Current use of satellite data in HIRLAM/SMHI:
= AMSU-A
= NOAA 15, NOAA 16
= Channels 5 to 10
= 4D-Var
(Per Dahlgren)
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Keywords:

* HIRLAM/SMHI (limited area model)

e 4D-Var

= SEVIRI water vapour channels
(data from 6 time slots used)

= not operational yet
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Data Preparation
The SEVIRI cbservations undergo various data preparation steps
which are listed below. Usually 500 to 1200 pixels (two
observations sach) at approx. 90km resolution are then kept in
each observation windaw. (6 cbs.-windows per 40-Yar analysis)
« Processing of BT: and PGE: wsing the SAF NWC software
(for SEVIRI-segments 7 and &)
- Selecting 1 pixel cut of a 10x10 pixel box
* Rejecting out-of -domain pixels (and scan angles .gt. 70°)
* Rejecting cloudy pixels (PGED1/CMa, cloud mask)
« Applying flat BIAS correction to WVE.2 obs. (2.6)
« First guess check
« Spatial thinning (thinning box size = 90km)
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Data Preparation

The SEVIRI observations undergo various data preparation steps
which are listed below. Usually 500 to 1200 pixels (two
observations each) at approx. 90km resolution are then kept in
each observation window. (6 obs.-windows per 4D-Var analysis)

* Processing of BTs and PGEs using the SAF NWC software
(for SEVIRI-segments 7 and 8)

«» Selecting 1 pixel out of a 10x10 pixel box

» Rejecting out-of-domain pixels (and scan angles .gt. 70°)

* Rejecting cloudy pixels (PGEO1/CMa, cloud mask)

= Applying flat BIAS correction to WV6.2 obs. (2.6K)

= First guess check

+ Spatial thinning (thinning box size = 90km)

| available MSG data at SMHI

Fig.1: Example of thinned SEVIRI Fig.2: Spatial distribution of used SEVIRI
observations (red dots) after apply- pixels for a one month period with 4D-Var.
ing all data proparation stops.
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Impact on HIRLAM 4D-Yar Analysis - Case Study

As demonstrated in this case study, the impact of assimilated SEVIRI radiances fs mainty in the moksture fields of
the middle and upper troposphere (Figure 3). The large-scale drying in the upper-tropospheric layers, which can
be seen here, is due to a systematic deviation in the background minus observation departures (Figure 4).

Impact on HIRLAM 4D-Var Analysis - Case Stu
As demonstrated in this case study, the impact of assimilated SEVIRI radiances is mainly in the moisture fields of
the middle and upper troposphere (Figure 3). The large-scale drying in the upper-tropospheric layers, which can
be seen here, is due to a systematic deviation in the background minus observation departures (Figure 4).
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Fig.3: Incroments in Relative Humidity at 3 atmospheric levels (700hPa:left, 500hPa:middle, 250hPa right), calculated with respect to a control analysis
with conventional observations only.

Channel: WV&.2 Channel: WV7.3 Channel: WV7.3

Fig.4: Frequoncy distribution of background minus observation departures.  Fig.5: Frequency distribution of analysis minus obsorvation departures.
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Fig-11: RMSE and Bias (against radiosonde data) for upper air parameters for the control run (CTRL4D, red lines) and
SEVIRI experiment (SEV4D, dashed green lines). First row: at analysis time; second row: after 48 hours forecast.
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Fig.8: RMSE and Bias (against radiosonde data) for upper air parameters for the control run (CTRL4D, red lines) and
SEVIRI experiment (SEV4D, dashed green lines). First row: at analysis time; second row: after 48 hours forecast.
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