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Use of |ASI/AIRS data over land

- Objectives
High spectral resolution sounderslASlI and AIRS
Background informationsfor Tsand SSE
Validation of new emissivity maps

Retrieval and assimilation of atmospheric profiles
and surface parameters - prepar ations
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Use of |ASI/AIRS data over land

~ Emissivity data

Transmittance and emissivity spectra
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Use of |ASI/AIRS data over land

Land cover types

ECOCLIMAP:

a complete surface parameter global dataset derived from:
— existing land cover maps and climate maps
— Normalised Difference Vegetation Index (NDVI) from AVHRR observations

— FAOQ database of soil texture
215 ecosystems combined from 12 vegetation types (pur e ecosystems)

New land cover types:

bar e soil rocks per manent snow and ice
cropstype C3 cropstypeC4 irrigated crops
nat. herbaceous (temp.) = nat. herbaceous (tropics) wetland
needleaf trees ev. broadleaf trees deciduous br oadleaf trees
urban water
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Use of IASI/AIRS data over land
Emissivity maps
validation with MODIS

» MODIS — Moderate Resolution | maging Spectr or adiometer
— retrieval of land surface products
— 'split window' technique for SSE in MODISbands 31 and 32 -
— 1km spatial resolution '
— temporally: individual swath data, 1-day aver age, 8-day aver age

» Maps used herewere MODI S SSE composites of individual swaths
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Use of IASI/AI RS data over land -

\ia.\.l'ldatlon with MODIS
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Use of IASI/AI RS data over land -

Valldatlon wuth MODIS

emlsswlty (O4cl|m08) HIRS 8 Afrlca 0.5° latlon|
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4— map of SEE for August :

SSE composite map, MODI S ch. 31
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Use of IASI/AI RS data over land -

véhdatuon with MODIS

' SSE map for August T composte map, MODISch. til

: : - August 2000
emlsswlty (03climDB) HIRS 8 S Amer B.5" Iatlnn T i s e
e Womom Bl omen W oose - W= B P fae e : : e
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Use of |ASI/AIRS data over land

Validation HIRS-8

H|RS — High-resolution Infra-Red Sounder
channel 8 - very sensitive to surface parameters
- can be used to detect cloud contamination
- waver ange almost equal to MODI S ch. 31 and waveband 4

» Testson differences between measured and forecasted Tb (obs-guess)

- forecasted Th = Tb calculated in RTTOV-7 from atmospheric profile
(6hour ARPEGE model for ecast)

- 1% referencerun — SSE from ARPEGE

- 2" referencerun — SSE from RTTOV-7

- experimental run —closest SSE value from new mapsto the observation
point

-'‘good points -1K < (obs-guess) < 2K

- no bias correction on (obs-guess)
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Use of |ASI/AIRS data over land

- Validation HIRS-8
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obs—guess obs—quess
dom § .
; globe | Europe | N Am S Am Africa Austral Asia | Antarct
re

RTTOV o) 2.9% 1.7% 2.2% -3.1% * | 10.8% 4.3% 3.7% 0.7%

ARPEGE 16.5% | 12.8% 11.6% | -2.4%* | 30.3% 50.3% 12.9% 0.3%
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Use of |ASI/AIRS data over land

Validation AIRS

» The same methodology asfor HI RS—8 except

- channel salection
- cloud detection

1.55
I
: : 0sf
» Chosen channdls; 3

band (3+4): 587, 672, 787, 791, osf

band 15: 1865-1868 N,
: ° Lsf
: : : '3; — pmfl
s — pmif2
+» New SEE tests: '3'5; im:i
3l B
4 randomly chosen points asf
J'"J B T

channels 587, 672, 787,791, 1865, 1866, 1867, 1868
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Use of IASI/AI RS data over land -

Backgreund errors statlstlcs for

temperature
@ Temper ature e e "cr}rrelatienstemperature, B mixed
s | 43 RTIASI levels + surface
._-ensemblemethod e : 4 B 12 16 20 24 28 32 36 40 44

(10 members 1 month)

- vertlcal correlatlonSW|th surface
temperature |
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Use of IASI/AI R“S data over land 3": il

Background errors statlstlcs for
| surface spectral emlsswlty

> EmISS|V|tV 1..2.3 45678 9..161112131415131}.15

~ =just for 5land cover typ&s |
- arlthmetlc average

- weighted average
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Use of |ASI/AIRS data over land

Conclusions

New emissivity maps ar e consistent with MODI S SSE maps

* Usage of the new SSE in RTTOV-7 with HIRS-8 data gave usually
better resultsthan with SSE currently used in ARPEGE or in
RTTOV (with some exceptions)

* Preliminary testsfor AIRS data showed we could expect improvement
of smulated Tb valuesin RTTOV

* Work on 1D-Var on theinversion of radiances and retrieval of
emissivity and Ts
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Use of IASI/AI RS data over land -

Background errors statlstlcs for

correlations tem péfatu re, B from ECMWE
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Use of IASI/AI RS data over land -

Background errors statlstlcs for
temperature

1" Temperature

> ensemble method (10 members 1 month)
“» vertical correlationswith Ts
»separated statisticsfor land
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Use of IASI/AI R“S data over land 3": il

Background errors statlstlcs for
| temperature

v Vertlcat proflleof T standard dewatlon

vertical profile of 5TD for temperature
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Use of IASI/AI RS data over land -

Background errors statlstlcs for
surface spectral emlsswnty
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i Useof |ASI/AI RSdataover land -

Background errors statlstlcs for
" surface spectral emlsswlty

L Aver ages
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International TOVS Study Conference, 13", TOVS-13, Sainte Adele, Quebec, Canada, 29
October-4 November 2003. Madison, WI, University of Wisconsin-Madison, Space Science and
Engineering Center, Cooperative Institute for Meteorological Satellite Studies, 2003.
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