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Skin Temperature in the ECMWEF-IFS m

* In the atmospheric 4D-Var, the initial skin temperature

(from OCEANS and OSTIA) can be optimised using a sink . Skin temperature derived from
variable approach. IR and used in a coupled
- Simulating observations sensitive to the surface requires system.

a good knowledge of emissivity and skin temperature. o o
* Motivation for application to all-

* This is currently used for infrared and microwave sky microwave observations.
observations processed through the clear sky route. It not
yet applied for all-sky microwave observations.  Relationship between skin and

brightness temperatures.

4 )
OSTIA [Donlon et al., 2012; Met Office, 2023]

« Merged satellite and in-situ data from UK Met Office.

» Skin temperature increments
from MW.

« Challenges faced using MW for
[Zuo et al., 2019] skin temperature.

* Global reanalysis and real-time analysis from ECMWF.
\_ J \ J

Ve
A\ 4 ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS 2



Infrared SKT Increments in a

[McNally et al., 2022]

» Constrain the SST so that it is consistent
between ocean and atmosphere.

« Skin temperature increments are added
directly to the SST.
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Impact on SST and Atmosphere [McNally et al., 2022]

* Improves the fit to independent
observations (ARGO floats) of the
ocean.
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Difference between the RMS of temperature for the
forecasts where the skin temperatures are and are not
communicated to NEMOVAR. [McNally et al. (2022)]

* Improves the atmospheric system
when ocean data fed back in.
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Normalised differences in the std. of departures
for IASI when ocean information is fed back in to
the atmospheric system [McNally et al. (2022)] 4



Why apply this method to microwave m

Observatlons? e |Include 6v and 10v GHz.
- The key advantage of microwave over infrared is  SKT estimated at actively
cloudy areas are not screened out, i.e. it is under all- assimilated locations only.
sky conditions. . SURFEM used.
* This minimises use of out-of-date data from external

bservation-based products « All all-sky sensors (AMSR2, MWRI,
obse P : SSMI/S, GMI, ASMU-A, MHS, MWHS?2).

Final skin temperature estimates for assimilated data for (left) IASI 875 cm-’ . Only JJA 2020 results shown.

channel and (right) AMSR2 6v GHz channel for 2020-06-15T12.
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Skin Temperature vs.

Brightness Temperature

 As the frequency increases, this linear relationship

breaks down due to:

— Sensitivity to the atmosphere (water vapour, cloud and

rain).

— Surface emissivity temperature dependence.

Not currently assimilated

6V =071

270 275 280 285 290 295 300 305

37V 2 0.7 1 [ —

270 275 280 285 290 295 300 305
Skin Temperature [K]

31

Currently assimilated

10

140 160 180 200 220 240 260 280
Observed Brightness Temperature [K]

300

Number of Points



Skin Temperature Increments

 The increments are correlated with features in the
skin temperature.

 Large cool increments in the region of cold tongue.

» Southern oceans are warmed.
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With 6v and 10v GHz

Without 6v and 10v GHz

Impact of 6v and 10v GHz
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Sun glint in 6v GHz

* Sun glint is apparent in the
first guess departures for 6v
GHz (AMSR2).

 Also seen in 10v GHz but
not higher frequencies.

* This is aliased into the skin

. Sun glint is
temperature increments. aliased into skin
« Will need to develop temperature

increments

screening or bias correction to
address this.
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