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Context of the study

s Importance of the Land Surface Temperature (LST) in surface analysis
s High dependence to surface characteristics and limits of its modelization

s Surface schemes use modeled LST

AROME-France 3D-Var model :

===> (perational Meso-scale Non Hydrostatic model P | 3
of Météo-France (Seity et al, 2011, Brousseau et al, 2016) DT

===> 1h 3D-Var cycle assimilating Conventional/Satellite/Radar
observations

AROME-France domain (1.3 km)
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Context of the study

s Realistic LST to replace modeled LST for satellite radiance assimilation

s Window channels for Satellites LST retrieval

s Further application of satellites LST in surface analysis

altitude (hPa)
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Context of the study
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Context of the study

s Realistic LST to replace modeled LST for satellite radiance assimilation

s Window channels for Satellites LST retrieval
s Further application of satellites LST in surface analysis

=== Study of agreement between different sensors
8 Under clear-sky conditions
# Blacklisting cloud contaminated observations

LST retrieved with the Mono-channel and known emissivity
(IASI, SEVIRI, AMSU-A/MHS)

RTTOV 11 and emissivity atlas
# Three covered periods of a month each:
Summer: 16/06/2017 - 16/07/2017

Autumn: 01/10/2017 - 31/10/2017

Page 7 Winter: 15/01/2018 - 14/02/2018
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Satellite LST comparison

Spinning Enhanced Visible and Infrared Imager
SEVIRI

= On board MSG satellites

u Geostationary, 8 thermal Infrared channels
u 3 km of spatial resolution at nadir

u Emissivity Land-SAF atlas

==—=> Channel 6 (7.3 um) [Guedj et al. , 2011]

Infrared Atmospheric Sounding Interferometer
IASI

u On board Metop-A and Metop-B

" Polar orbit, 8461 channels
u 12 km of spatial resolution at nadir
u Emissivity atlas from University of Wisconsin

=== Channel 1194 (10.6 um) [Boukachaba, 2017]

Advanced Microwave Sounding Unit AMSU-A
u On board Metop-A/B and NOAA satellites

u Polar orbit
u 15 microwave channels
u 48 km of spatial resolution at nadir

= Emissivity of CNRM MW atlas computed by
F. Karbou 2015 and refined by F. Suzat

===> Channel 3 (50.3 GHz) [Karbou et al., 2006]

Advanced Microwave Sounding Unit AMSU-B
m On board Metop-A/B and NOAA satellites

m Polar orbit
m 5 microwave channels
n 16 km of spatial resolution at nadir

m Emissivity of CNRM MW atlas computed by
F. Karbou 2015 and refined by F. Suzat

=—=p Channel 1 (89 GHz) [Karbou et al., 2006]

. .
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Different sensors LST compared to SEVIRI mean LST within 4.5 km
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Satellite LST comparison — IASI| vs SEVIRI

IASI LST — Night-time (October 2017) |
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IASI LST — Daytime (October 2017)
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LST mean (K)

Satellite LST comparison — IASI| vs SEVIRI

1 IASI mean LST diurnal cycle — October 2017
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Satellite LST comparison - AMSU-A vs SEVIRI

AMSU-A LST — Night-time (October 2017) AMSU-A LST — Daytime (October 2017)
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Satellite LST comparison - AMSU-A vs SEVIRI

310

AMSU-A mean LST diurnal cycle — October 2017
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Comparaison des LST - IASI/AMSU-A/B vs SEVIRI

Statistics of differences :
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Comparison to in-situ data

s Meétéo-France Observation station at Toulouse,
France.

s Karlsruhe Institute of Technology (KIT)
Observation station at Evora, Portugal.

SEVIRI Orography Orography

Meteopole-Flux observation station
(Thanks to William Maurel)

2000

1500

1000

Evora observation station
500 (Thanks to Frank-Michael Gottsche and Maria Anna Martin)
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Comparison to in-situ data — Toulouse Meteopole

Toulouse Meteopole station In-situ LST
(January 01st 2017 — February 28th 2018)
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Mean LST (K)

Comparison to in-situ data — Toulouse, France

Mean LST values for Seviri/Guess/In-Situ observations (October 2017)
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Comparison to in-situ data — Evora, Portugal
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RTTOV simulations (Radiative Transfer for TOVS)

RTTOV is a very fast radiative transfer model

Use of RTTOV v12.2
s Use of emissivity atlas of University of Wisconsin

Simulation of IASI 314 channels subset used at Météo-France

Use of 740 vertical profiles from AROME model

Simulations based on 3 values of surface temperature :

- LST from the guess
- LST from Seviri
- LST from IASI

s Comparison with IASI observations
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RTTOV simulations

10 Temperature

Window Ozone Window Mid-tropo

IASI observations — simulation results Guess/Seviri/IASI LST (October 2017)

phere WV Low-Troposphere Water vapour Solar
— Guess

— Seviri
—IASI

-10
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STD (K)

RTTOV simulations

IASI observations — simulation results Guess/Seviri/IASI LST (October 2017)

5 Temperature Window Ozone Window Mid-troposphere WV Low-Troposphere Water vapour Solar
— Guess

— Seviri
—IASI
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Conclusions and perspectives

> Global agreement between IASI/AMSU-A/B and SEVIRI over the three studied periods

> Better SEVIRI/IASI agreement especially on winter and night-time
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Conclusions and perspectives

> Global agreement between IASI/AMSU-A/B and SEVIRI over the three studied periods

> Better SEVIRI/IASI agreement especially on winter and night-time

> Global agreement of SEVIRI LST with in-situ LST for Toulouse and Evora stations

> More realistic SEVIRI LST diurnal cycle compared to guess

> Satisfying results from first simulations with RTTOV using SEVIRI LST

> Towards a synergy between sensors ™= Further use of SEVIRI LST for other sensors simulation

> Use of Satellite LST in surface analysis
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Thanks for your attention
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Satellite LST comparison - IASI vs SEVIRI

Bias and standard deviation of IASI to SEVIRI LST comparison

ALL (K) Night-time (K) Daytime (K)

days

Autumn

- -

Winter

=P (Global agreement between IASI and SEVIRI LST with some temporal variability:
» A better agreement during winter

» A better agreement during night-time
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Statistiques de différents pixels SEVIRI Vs In-Situ LST (Octobre 2017)
_Fraction de Ville
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Comparaison aux données in-situ — Toulouse Météopole

Obs — SEVIRI LST - Ecart-Type

S

Obs — SEVIRI LST - Biais

Biais




Comparaison aux données in-situ — Toulouse Météopole

Ecart-types normalisés des pixels SEVIRI - Octobre 2017
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Satellite LST comparison - AMSU-A vs SEVIRI

Filtering coastal pixels in order to avoid contamination by oceans
== Applying an emissivity threshold of 0.93 (October 2017)

Blacklisted observations
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Satellite LST comparison — AMSU-A/B vs SEVIRI

Bias and standard deviation of AMSU-A to SEVIRI LST comparison
ALL (K) Night-time (K) Daytime (K)

Night-time (K) Daytime (K)
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LST difference (K)

Comparaison aux données in-situ — EVORA

Series temporelles des differences de LST (2017-2018)

20 A

15 1

10 ~

_10 -

_15 -

—— abs(0Obs-Seviri)-abs(0bs-Guess)
-—- Zero

T T
0 2000 4000 6000
Observations

Page 31

T
8000

Q,
. 0 /
METEO
Itanie r FRANCE




Comparaison aux données in-situ — EVORA
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