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Selection of a Solar Spéctrum for GLI

1. Introduction
objective, problem, requirements

2. Short overview on solar spectra
experiments, synthetic data, future experiments

3. Conclusion
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Introduction (1)

1. Objective: selecting a solar spectrum which is
appropriate for the GLI mission

2. GLI is the first earth observation sensor covering such a
large spectral range (UV-IR)

3. Earth observation sensors require one of the highest
radiometr. calibration accuracy (e.g.: ocean colour appl.)

errors in the calibration / changes of the solar irradiance

Nieke, Fukushima ' GL| beksh.op; November 14, 2001



Introduction (2)

‘Mission Launch Applied Spectral range of ' _','_V-Refé_lfence
Solar Spectrum solar spectrum ‘ : -

MOS-TRS | 1996 Mar | Neckel & Labs 1984 |  400-1250nm___|Suemnich-1998

SeaWiFS | 1997 Aug | Neckel & Labs 1984 400-1250nm __ |Barnes et al. 2000

SPOT |since 1999 | Thuillier et al. 1998 350 — 870nm  |Dinguirard & Slater 1999
Landsat | 1999 Apr Wehrli-1985 | a:rkf::r-ZOOOETMJr
: Technical WG
| MODTRAN | ETM-2001
MODIS 1999 Dec | Thuillier et al. 1998 350 -800nm  |MODIS MCST homepage

Neckel & Labs 1984 800 —1100nm
_Smi_th fi’chott”lieb 1974_'@ 1100 —2500nm

400-1050 nm Priv. communication

MERIS | 2002 Jan | Thuillier etal. 2001 | 4
— - St. Delwart

T GLL | 2002Feb | 72

Nieke, Fukushima 21 1 assmpdembvmes Rliswsmakosr 44 5004 4



The selection criteria:

&

appropriate spectral coverage and resolution
UV-VIS-SWIR (350-2500nm),
AX = 1nm in UV=VIS, coarser in SWIR | science
smallest total error |
EO sensors required the highest rad. calibration accuracy

- future updates/improvement of the data
changes in the UV, reduction of the remaining error .
* but: operational request
only ane spectrum for the complete mission others
A g
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Short overview on solar spectra

1. Measurements (experiments only covering a small spectral region)
» Neckel & Labs 1962 - 1984
» Thuillier 1998, 2000, 2001
> ...

2. Synthetic data (combination of data from various experiments, with
assumptions and scaling)

» World Radiation Center: Wehrli-1985 (including Brasseur &
Simon, Arvesen, Neckel &Labs, Smith&Gottlieb data)

» Kurucz et al.: Rstar, LOWTRAN, MODTRAN
» ASTM (Kurucz, Neckel&Labs and Smith&Gottlieb)

> ...

Rliglses. Fkushints GLI workshop; November 14, 2001 ¢



3. Future promising plans:
» SOLSPEC (Thuillier) on International Space Station (ISS)

retrieval mission planned for 2003/2004
A= 200 - 2500 nm

» TSIM (SORCE): Total Solar Irradiance Mission (Satellite)
planned for 2002/2003
5 years expected mission time
A= 200 - 2000 nm
» SOLAR-2000; a new model
new model combing the data of various experiments (e.g. SOHO)
daily update of irradiance data (now: UV only; VIS will be included in 2004)

applying International Standards Organisation (ISO) solar irradiance standard

but: now using the ASTM spectrum in the VIS-TIR

Nieke, Fukushima GLI workshop;' November 14, 2001 !



Overview of commonly used solar spectra (VIS-SWIR)

Labs & Neckel

1962

Calibration: D. Labs Thuillier 1996 Thuillier 2001 : Thuillier 2007
e VIS-NIR 1> VIS-SWIR ' (VIS-SWIR) >
¢1< 800nm . ¥
Smith & Gotilieb 1974 1100nm < A MODIS 2000 : 5 »
SWIR P ihuilier, N&L, S&G — .
L 1
800nm < % < 1100nm , ‘<
SOLAR-2000 ’ Solar-2000
-} .p|Neckel & Labs 1384 |  Phase 2 (2000) — Phase 5 (2004)
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launch
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Comparison of LOWTRAN 2.0 (RSTAR), MODTRAN 3.5, Wehrli 1985
Spectral resolution smoothed to 5 nm and norm_alized to Wehrli 1985
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Comparison of LOWTRAN 2.0 (RSTAR), MODTRAN 3.5, Thuillier 2001
Spectral resolution smoothed to 5 nm and normalized to Thuillier 2001
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irradiance [W/m2um)]

Solar irradiance and GLI response functions

Solar irradiance standard values (VIS)

GLI response functions (channel: 1-9, 20, 21)
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Solar irradiance and GLI response functions

Solar irradiance standard values (VNI

GLI response functions (channel: 10—19 2
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irradionce
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Solar irradiance and GLI response functions

Solar irradiance standard values (SWIR
GLI response functions (channel: 24—29)
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Solar Irradiance

In-band solar irradiance for GLI channels
Solar Irradiance per GLI channel = f” E(A)R(A)dA
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normalized to Thuillier 2001

Deviation of the GLI in-band irradiance for various solar reference data

normalized t_o Thuillier 2001
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Conclusion

* Discussion in the science community 1s ongoing,

* GLI leader meeting from Oct. 17 selected the latest
Thuillier data (2001) as solar reference

Experimental solar irradiance data (RMS error: 1.5-2%)
Spectral range: 2002500 nm
AA =1 nm (200-870nm) and 20 nm (870—2500nm)

features:
* high accuracy,
* updated solar irradiance data,
« appropriate spectral coverage/resolution,
* so far lowest error
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Overview of commonly used solar spectra (VIS-SWIR)
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Comparison of LOWTRAN 2.0 (RSTAR), MODTRAN 3.5, Wehrli 1985
Spectral resolution smoothed to 5 nm and norm_alized to Wehrli 1985
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Comparison of LOWTRAN 2.0 (RSTAR), MODTRAN 3.5, Thuillier 2001
Spectral resolution smoothed to 5 nm and normalized to Thuillier 2001
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irradiance [W/m2um)]

Solar irradiance and GLI response functions

Solar irradiance standard values (VIS)

GLI response functions (channel: 1-9, 20, 21)
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Solar irradiance and GLI response functions

Solar irradiance standard values (VNI

GLI response functions (channel: 10—19 2

R

% 23)

2000 T r, T T T T ‘,‘l ]r.‘é T | T T T {: l; T T T T T T T T T T 1“1 T T | L A A S T T 1.0
: i+ i '; ; {14 -
- o f\ . I
¥ ] i -
¢l 5
! ; —
g ’ | . modis (-800nm: Thuillier9s o
g 870-1100nm: N&L84) '
| ! 1 Neckel & {abs 1084 7]
? ! | Thuillier 2001 1
© 1500 Ly b ] ; . 4 =
E A e | Smith & Gottlieb 1974 5
N ; X./\.‘\.._“ | MODTRAN 35 —o6 <
E | S
by f £ g
=z, "‘55:1% 7
] 1= -
c 2
0 j * 3
E | g
= 1000 — 1 G
B Coh
o |
] }1 ,5
5 f ;o P
P P
T j
. f _/Jz L f i;
: : ! ;’} ‘._ Ii / “;
OO s 1 e adasd e R U WO PO W W O Vil S I 0.0
600 700 | BOO 900 1000
lombda [nm)]
Spectral region: 600-1000nm; GLI channel: 10-19, 22,23
12

Nieke, Fukushima

GLI workshop; November 14, 2001



irradionce
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Solar Irradiance

In-band solar irradiance for GLI channels
Solar Irradiance per GLI channel = f” E(A)R(A)dA
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normalized to Thuillier 2001

Deviation of the GLI in-band irradiance for various solar reference data

normalized t_o Thuillier 2001
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Conclusion

* Discussion in the science community 1s ongoing,

* GLI leader meeting from Oct. 17 selected the latest
Thuillier data (2001) as solar reference

Experimental solar irradiance data (RMS error: 1.5-2%)
Spectral range: 2002500 nm
AA =1 nm (200-870nm) and 20 nm (870—2500nm)

features:
* high accuracy,
* updated solar irradiance data,
« appropriate spectral coverage/resolution,
* so far lowest error
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