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Outline

AsStatus of the operational assimilation of surface-sensitive MW and IR
observations over land and sea-ice and their impact at ECMWF

AWork towards improving the modelling of skin temperature for satellite data
assimilation
ADo we need to use the skin temperature as a sink variable ?

ABackground errors for the skin temperature sink variable

AWay forward and discussion points
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Introduction

AThe value of satellite data over land has in the past been much lower than
over the sea, but this gap is narrowing. Adding the surfacel sensitive MW data
over land and over sea-ice and hyperspectral IR data over land substantially
increased the value and impact of this data.

Data coverage, AMSU-A channel 6 (Metop-B)
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Surface-sensitive MW sounders over sea-ice and land have
a significant positive forecast impact in the ECMWF system

Base + MW sea-ice + MW land
(e, 6 XAMSU-A, ATMS, MHS, SSMI/S) vs Base - Normalised difference

Base + MW sea-ice in RMSE for Z 500 hPa
(i.e., 6 X AMSU-A, MHS, SSMI/S)

Z: SH -90° to -20°, 500hPa Z: NH 20° to 90°, 500hPa
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Base + MW seaice+land:dyn - Base: No MW land or seaice

Base + MW seaice — Base: No MW land or seaice

(Bormann et al. 2017)
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Increased use of hyperspectral infrared data over land
surfaces has resulted in better headline medium-range

forecasts

43r3+: IR impact (e.g. 4 instruments) with data over land
Default 43r3: IR impact without data over land
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(Eresmaa et al. 2017)
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Motivation

Almpact studies:

I provide a clear confirmation of the benefit of assimilating surface-sensitive
MW data over land and sea-ice.

I shows that adding the hyperspectral IR data over land substantially increase
the value and impact of this data.

I highlight areas with scope for improvements to further progress in the
assimilation of surface sensitive channels over land and sea-ice:

A MW : retrieving surface emissivity from window channel has deficiencies
particularly over desert and snow covered surfaces (Bormann et al.,
2017)

A IR: robust cloud detection for channels strongly sensitive to surface,
upgrading the infrared surface emissivity model used in radiative
transfer calculations over land (Borbas et al., 2018; Feltz et al., 2018)

A MW + IR: Surface skin temperature is a limiting factor in using more
satellite data over land and sea-ice. Further progress in the assimilation
of surface-sensitive channels in these regions will require approaches
that allow a better treatment of skin temperature.
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- ltis represented by a single value retrieved at each observed radiance location

- Itis allowed to change during the analysis.



Standard deviation of skin temperature adjustments: AMSU-A
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- ltis represented by a single value retrieved at each observed radiance location
- Itis allowed to change during the analysis.

- It plays no further role other than to model the radiances (i.e., does not affect the
subsequent forecast or the next analysis).

- It is separate from other atmospheric variables in the background error covariance and
uncoupled from the skin temperature at other locations.

- Potential for aliasing real atmospheric information into skin temperature.

Do we need to use the skin temperature as a sink variable?
Experiments: Cy45rl, T-,399 /137 levels, June to August 2018

Control: ECMWEF data assimilation and forecasting model with all operational observations
anduseofas ki n t emper at u forall IR/MW nldar-skyaadianads.l e 0

Model SKT: Same system configuration, except using the skin temperature from ECMWEF
model during the 4D-Var assimilation.




Impact on analysis increments
1 June- 31 August 2017

RMS temperature increment difference 21 UTC Vertical cross-section of RMS
( Model SKT minus CTRL 1000hPa). temperature increment difference.
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are vertically observed in the lower
atmospheric layers.
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Forecast impact i own analysis

Change in std. dev. error of T, verified against own analysis. Yellow/red: increased
forecast errors when disabling SKT sink variable,
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Difference in std. dev. of error normalised by std. dev. of error of control

At T+12, the increase in the standard deviation errors in temperature in own-

analysis scores is a reflection of larger temperature increments. Degradations in
the Tropics between 1000-850hPa persist at day 5 forecast range.
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Normalised change in std. dev. of FG-dep when reducing SKT
background errors
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