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Quarntitative extraction of land surface informalion has besn hampered cver the last twen}y years becauss
of difficulties associated with disambiguating the effects of the atmosphere, surface topography and
anisotropic reflectance. We have never had the right insruments with the right sampling characteristics.

If EOS is to provide the key land surface parameters for our understanding of the rols of the Biosphere in
Giogeochemical Cycles and Climate Change, then we must improve the precision, accuracy and reliahility
of our retrievals of land-eaving radiances. To actieve this ambitious goal, we need to imprave dramatically
the accuracy and sampling density of our measurements of the ERDF, spectral integrated hemispherical
reflectance (q,%ctral albedo), atmospheric scattering and absorption and topography. Higher sampling
density both In space and in time is requirad, both to overcome the EOS gverpass time problems with

cloud-cover and to ensure that there is an adequate sampling of intra- as weli as inter-annual variability.

MODIS-N will not provide us with these improved land-leaving radiances. It will give us very accurately
caiibrated exoatmospheric radiances. Tho use of dark vegetation targets for the routine retrieval of
atmospheric optical depths depends on assumed values of at-surface reflectance and BRDF.
Homogeneous ciosed canopies which will act as the best type of target are rare even within the wide swath
of MODIS-N. The removal of atmcspheric and BRDF effacts using this instrument alone Is very improbable.

MISR will provide glotal estimates of optical depth, particularly aerosols, albeit with a 3-day repeat cycle.
MISR will also provide off-principal plane estimates of albedo and BRDF simuitaneously with these
measurements of atmaspheric scattering and absorption. MISR will provide the oniy guaranteed source of

a global Digital Elevation Modsl which can be used for geometric and radicmetric carrection of MODIS-N 1 "
and MODIS-T data. It should be noted that MISR wiil be sperating the innermost three looks at the 240m full ‘.‘ 1
resolution for giobal topograpty of clouds and the land surface.

MCOIS-T will provide the only means of sampling the “hot spot”, which is up 0 2-3 times higher in
amplitude {excluding atrncspheric effacts) than o¥-principal plane measurements. For >2.5km pixels, the
width and amplitude of the “hot spot” will be reiated to a complex mixture of topographic shadowing,
vegetaticn orientation and bioghysical parameters. For Boreal and Tropical forest areas, species type and
distribution is unlikeiy to be ditferentiated at this resclutior. For savannat/prare areas of monoculture.
plant density may be able to be extracted. For all other areas, including forest clearings, urban
conurbations, arable land and wetlands, the high heterogeneity may preciude any rstrieval of such
parameters. However, we simply do not know ai the present time. Aithough there may be instruments such

as the ATSR-2 {which wiil include MGUIS-N "land channeis”) and PCLDFR (on ADEOS; which can provide
some restricted global sampiirng of the BRDF, their swath width is t2o restricied to provide sufficient
intormatior. MODIS-T, with its enarmous swath width and its bi-cally repea: coverage could provide
occasionai detaiied sampiing of the "hot spot” cver selected cover types. it targeting could be based on
samgling “cloud-frea” areas, then BRDF “hot svot” measurements migh? be'able 1o be takaen more often. It
should be ncted that land BROF studies do not nzzdiwart measurements secd the forward-scattering o’(,/‘
neak, just s the oceans dant becauss of surface watsr effacts “polluting” the rcturned signal. i

The case against either the ESA-MERIS or the DLR-ROSISMERIS and for MGDIS-T Is based on one

simpile fact. MODIS-T will have the Moon as an additional constant refiabie source 2f calibration information
iong arter the deqration of the solar diffuser sphares or panels on these ather inatruments.
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