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SPATIAL. REQUIREMENTS
Swath m. rdth ' 50 km
Spatial sampling interval 50 m
Spatial registration within region 1 and region 2 < 0.2 spatial sampling interval
System Point Spread Function ( PSF) < 1.75 spatial sampling interval

SPECTRAL REQUIREMENTS
Spectral range region I 0.45-1.11 / 1.16- 1.40/ 1.49- 1.79 / 2.02 -2.35 um
Spectra) sampling interval <15 nm, < 10 nm in range 680 = 769 nm
Spectral registration <0.15 spectral sampling interval
Center line accuracy - Spectral width accuracy 0.5nm - 0.5 nm
Spectral range in region 2 8.2 -$.7 pm / 8.7 -9.2 pim

RADIOMETRIC REQUIREMENTS
Signal dynamic range in region I Specified Max. And Min. Radiance
Signal resolution in region 12 hits
Absolute radiometric accuracy in region I
Radiometric dynamic range in region 2
Radiometric resolution in region
Absolute radiometric accuracy in region 2
Polarisation sensitivity

ïl

Goal < ti(tiedL. + 0O.02 x Input radiance))
20O-360K
tiedT<0_l K
1-3K
<tI.03 (-150 nni). <O_I (700 um). < 0.3 {1 um)
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Fig. I . Reference sites for the Principal Mission Analysis

3. MISSION ANALYSIS

The goal of the mission analysis was to consolidate the mission profile (orbit selection. depointing
requirements. satellite resources) and assess the performance of the systems. assuming a realistic
mission . cenano.

3.1 Reference sites
A preliminar> set of sites has been defined as a reference for the analysis of the Principal mission
and are given in Ftg.1. They corresponds to sites within IGPB (International Geosphere- Biosphere
Programme transect areas. or to typical calibration sites such as la Crau. White Sands. Dunhuaung
etc... t. The number and localisation of sites is indicative and will be refined nt further phases. hut
they correspond to sues of particular scientific interest.

3.2 BREF measurement mode
The main goal of the mission is to perform an efficient sampling of the BRDF of each of the selected
sites, within a time frame compatible with the time trame of the processes to he analysed. namely. a
few days.

The sampling is provided by sequential acquisitions with different angles. Each satellite pass
provides 7 measurements with different Along -track angles. several satellite passes are involved to
complete the 2D BRDF sampling.
The geometrical characteristics of each acquisition can he described in a polar representation as
illustrated in Fig. 2. A coivenient representation uses the principal plane as a reference (the sun's
plane of incidence). Indeed. the sampling of the BRDF in this plane is of high interest. in particular
in the direction of incidence of the sun (so- called hot spot direction).

Several candidate orbits have been traded -off against their BRDF sampling capability. A promising
14 days. 767 km orbit has been recommended. which allows an efficient theoretical 2D sampling of
the BRDF on an site in about 2 weeks.
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Fig. 2 : BREW Measurement principle

ICSO , France 
International Conference on Space Optics -

Proc. of SPIE Vol. 10570  1057002-5



BRIM' S.impinil_ in Sun Azimuth Reference
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The calculation is performed for a 2 weeks
cycle in Spring.
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Fig. 3 Example of BRDF measurement performance - La Crau calibration site

In the hest case of July. when cloud coverage is minimum. the probability to get 6 sequences of
B RDF sampling (42 sampling points of the BR.UF), in less than 2 weeks is about 45 %. A single pass
sequence providing 7 sampling points can he acquired in less than 3 days with a probability of about
80 %. The performance is strongly degraded in october. due to higher cloud coverage . In this worst
case. a single pass sequence of 7 sampling points can he acquired in less than 2 weeks with a
probability of 509c. These result show the interest of optimal planning of the sites to be observed to
get the hest performance.
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Fig. 4 : Payload functional block diagram.
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Fig. 6: Instrument implementation

ICSO , France 
International Conference on Space Optics -

Proc. of SPIE Vol. 10570  1057002-10



5. SATELLITE DESIGN

As illustrated in the Fig.6. the satellite design is modular featuring the optical bench (perpendicular
to nadir). a payload service module and a platform. The satellite is agile thanks to a rigid concept
(fixed solar arrays). and an optimised AOCS design (0.2 Nms wheels are used in an optimised
skewed configuration). It typically provides a O to 30° depointing capability in the pitch direction in
less than 50 seconds (stabilisation included). Between BRDF measurements. the satellite is pointing
towards the sun. which optimises the solar arrays surface.

The satellite mass is 642 Kg. including 337 Kg for the payload. 278 Kg for the platform, and 27 Kg
for the propellant.

The power is 663 W. including 395 W for the payload and 268 W for the platform.

Earth

Platform

Optical Instrument
(without external thermal control)

Payload service module

Fig. 7 : Satellite configuration

6. CONCLUSION

This pre -feasibility study has allowed a consolidation of the Land- Surface Processes and Interaction
Mission profile. and led to the definition of an optimised and cost efficient design for the satellite.
providing high mission flexibility and performance.
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