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INTRODUCTION

This poster summarizes the
main results of a prelimi-
nary study with as objec-
tive to assimilate land sur-
face temperature (LST) in the

realistic LSTs retrieved from
satellite observations to im-
prove the assimilation of sur-
face sensitive channels [Bou-

kachaba, 2017][Gued;j et al.,
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COMPARISON TO IN-SITU OBSERVATIONS

We compared SEVIRI LST to LST observations taken in two
stations: Toulouse station situated in the suburb areas of Tou-
louse (France) and Evora station located 12 km south-west of
Evora (Portugal) and which is one of the four KIT (Karlsruhe
Institute of Technology) LST validation stations. Figures 2 and 3

show good agreement between SEVIRI and in-situ LST diurnal
cycles. SEVIRI LSTs represent in-situ LSTs better than the model
especially for the extremes of the day. A higher standard devia-
tions of SEVIRI LSTs (not shown) might be due to the different
soil occupation properties between the used SEVIRI pixels.
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RADIANCE SIMULATION WITH RTTOV

To evaluate the impact of using one sensor’s LST to simu-
late the other sensor’s observed radiation, we have simulated
the radiances of the 314 channels of IASI monitored at Météo-
France using RTTOV model and compared them to the obser-

ved radiations.m

surface analysis in Météo-  2011]. The objective of this 330 o 330 o100 Z =
France. More detailed results  research is to investigate the = insiy —~ = in-sit 7
. . : . . o 320 —Nobs {80 N 320 an — Nobs (80 7
are available in [Sassi et al., opportunity of using the re- NS b P — N L ///
2019]. The LST is a key para-  trieved LSTs from different F~ 310 - — 60 - 0 310 R . 60 5 / J |
meter in Numerical weather  sensors in the surface assimi- — : E " - 40§ - 300 3 L—-— 10 3 \ Z /
. . . . . I e =
prediction (NWP) particu- lation to improve the current S /:\'/——ﬁf”’\;\/\'/l_tf Z % NVVVV 2y £ /7 |
. . QL " » R
larly in surface-atmosphere  surface analysis and the up- S 200 " * E\/-\ : = 4|20 > 200l B agWygu' 20 7 /
energy balance modelization.  per air assimilation. In this 260 ’ ) - .
Surface schemes use 2 m tem-  poster, we focus on IASI and o 3 6 9 12 15 18 21 0 3 6 9 12 15 18 21 Nighttime IASI channels
. . me G1 G2 G3 G4 G5 G6 G7 Gs Go9 G10
peratures to estimate LSIs.  SEVIRlinfrared sensors. FIGURE 2 - Diurnal cycle of SEVIRI LSTs, model LST and in-situ LST ~ FIGURE 3 - Diurnal cycle of SEVIRI LSTs, model LST and in-situ LST 7 827
The upper air analy51s uses during summer period for Toulouse station during summer period for Evora station //// ’
7 J |
B
METHODOLOGY INTER-COMPARISON OF RETRIEVED LSTS \ Z |
7
We used the LST retrieval files of AROME-France model (Ap- . | | . . . . \ 7
€ use e L5T retrie \e > ,O ) O,M . e ) odel (Ap The IASI LSTs and SEVIRI LSTs diurnal P,y Ty ——1 o The comparisons of the four periods (Fi- //
plications de la Recherche a I'Opérationnel a Méso-Echelle) — . . . ol N - LTt . Z
L . . . variability during Winter (Figure 4) per- B B Semw o aaae—— gure 6) show a better agreement during
which is the operational limited area non hydrostatic model of : . il —— - ——— Yl —X . : . : . .
» . . iod shows a good agreement especially - ===y Tese==—== - \ nighttime in all cases with high positive
Météo-France since December 2008. Figure 1 and Table 1 des- : Y : : SEEmimE o e : (b) Daytime IASI channels
. . .. . during nighttime with a larger ampli- spring. SR = i correlations (R > 0.96). y
cribe the domain, the assimilated data and the main characte- tude of SEVIRI LSTs diurnal cycle CEBEE _ EBEESEC FIGURE 7 — Nighttime (a) and daytime (b) RMSE (K) related to simu-
ristics of AROME-France model. ' £ e EF 2 SmE TR 36 PO 03 lations of IASI brightess temperatures using IASI LSTs (blue), SEVIRI
- N == =- B T P s m Noncine LSTs (red) and model LSTs (green). Shaded areas correspond to chan-
snsors 2 3le 2R R T | T ok ' . H e nels which present very small sensitivity to LST.
00 LST Mean (K) N Obs Y s T CTR o R 2 | %. == Winter ) : . : :
opS <ol 300 +IASI |16k SSFOLEEL HEvSda SN eI e T 2. %, = Autumn During nighttime (Figure 7-a), SEVIRI LSTs gave better simu-
SEVIRI 0 - o L L e L T e IR I ° == Summer . .
SG 492% z 295 _EE(:/;S b1k T TmpsimemmmRnlE e T osmSEmsm S - 241 SO lations and reduced the RMSE values with up to 1 K compared
3 kan at nadis _— et S 290 12k | Summer oA T L. 20 20| @ soviRvcuess to model LSTs. During daytime (Figure 7-b), the use of SEVIRI
l2kmatnadic - B 4 285 i | L0k sreesElEER TR eeemEEreT o . § o LSTs has less impact. This might be due to the higher diffe-
: 280 8k = Togiee - . = = o & - all % . :
Satellite observations assimilated in AROME Surface Temperature - 10/31/2017 - 19UTC e ] H - " ? __' s W - - %‘E': :":'-- [ j— 1.5~ ° rences between [ASI LSTs and SEVIRI LSTs dur mng daytlme.
FIGURE 1 — AROME-France model domain and assimilated data ﬁ I 1 B 1-.:: . , - L R SEN ::=:.--;'-.:. :' | 7 7 ! S o o
270 4k - ey | s o e L &5 2 5
womoe e gy RP R A b U 038 ° ©
265 2k aarcay Poomranet] sumeasrroeisessaionse oot hmsemscemery] _/agmsssssmn sacacs I A e o
Parameter Value o J ) SR LasiTE PoES ammer L3 S 2 CONCLUSIONS & PERSPECTIVES
B A ¢ @ u smsecasemismccnsmesEn 8 o8 § ' A | o
Horizontal resoluti 13k o 3 6 9 12 15 18 21 s, S S e R B . 9l 8 : "
Von.zolnla rlesz: ;Or_ld b w (5m bove the surface - 10hPa) Time UTC SEEEET e .= This preliminary study showed a good agreement between
ertical levels (Hybrid coord. m above the surface - a | ATtnn e B e _ ' . | | | | | | - . . . .
Time-step 50 FIGURE 4 - Diurnal variability of IASI and R S R g = 05 00 o4 o8 12 15 20 24 28 32 3¢ SEVIRI L5Ts and in-situ L5Ts in Toulouse and Evora stations.
SEVIRI mean LSTs during Winter period. The - Hew # o & _ & 7. B RMSE The comparison of SEVIRI LSTs to IASI LSTs for clear co-
Surface scheme SURFEX-ISBA : . . s . ST - . . .
blue line describes the number of available ob- = s g =7 " . - localized data showed global agreement especially during
Surface Initialization CANARI + 1D OI for T2m & R2m ) T R G R Eo M,, FIGURE 6 — Correlation coefficients and RMSE i ' , , ,
servations. g B et | [ e . htt F 11v. th f IASI ob d rad
Upper air Initialization 3D-Var o Ml SRTEELe  UEWOR TS of difference of IASI and SEVIRI LSTs compa- Lgtme. Hnaily, the comparison © OPSEIVEC TAad1ances
- —— red to each other and to model LSTs during to simulated ones using different values of LST showed better
TABLE 1 — Main AROME-France model characteristics To better understand the differences bet- TR eEfTER IS T daytime and nighttime (in K) simulations with SEVIRI LSTs than with model LSTs espe-
Winter oo = et kit e e e s , ' ' ] ‘ ‘
The retrieval of LST from satellite observation in AROME- ween the two sensors LSTs, we plot- =~ . Z=sFm oo Fe Figure 6 shows also that a better agree- c1a11.y during nighttime. These res UIt.S are encouraging to Hse
France model uses the mono-channel with known emissivity ted the RMSE of differences (Figure 5) ;f__ ﬁ "E = | '§=_ ?"; é_‘, = ment is found between the two sensors retrl.eve.d LS.TS for furth.er. flpi)llcatlons: The next Step will
method [Karbou et a:_., 2006] This method inverts the radiative for each season. Figure 5 shows hlgher - = Lot | - SN LSTs than between every sensor LSTs consist I using LSTs to initialize the soil temperature in the

current surface analysis system by updating the surface and
deep soil temperatures using satellite retrieved LSTs in order
to propagate the impact from an assimilation cycle to the next.
Then, we will evaluate the impact of using the LSTs in surface
analysis on forecasts and upper air assimilation.

values of RMSE during daytime. This
might be due to higher impact of sha-
dow /sunlit effect that can increase the
differences between both sensors LSTs
nown their different angles of view.

and the model LSTs except for daytime
comparisons during Winter and Autumn
periods where we find a better agree-
ment of IASI LSTs with the model LSTs
than with SEVIRI LSTs.

transfer equation to calculate the surface temperature.
FIGURE 5 — RMSE of difference between IASI

and SEVIRI LSTs (in K) averaged on a 0.5° X
0.5° resolution grid.

For IASI we used the channel 10.6um and the emissivity at-
las of the University of Wisconsin and for SEVIRI the channel
10.8pum and the emissivity atlas based on LAND-SAF data.
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