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Abstract A new way is presented to retrieve albedo over cloudy areas, which is called compositive inversion. It se-
lects pixels having the same BRDF (bi-directional reflectance distribution function) shape as the pixel frequently
cloud-influenced within a limited area around it using information provided by data of land cover types and synchro-
nous Normalized Difference Vegetation Index (NDVD data, and unites their complementary angular observations in-
to a set of multi-directional and multi-angular measurements till it is enough to retrieve reliable BRDF parameters di-
rectly with the linear kernel-driven RossThick-LiSparse Reciprocal (RossThick-LiSparseR) model. Then, black-sky
albedo (BSA) and white-sky albedo (WSA) can be calculated with local noon solar altitude angle. Retrieval experi-
ments with five “16-day” MODIS data from June to August 2004 over the Tibetan Plateau reveal that compositive in-

version can retrieve albedo over cloudy areas successfully without depending on a priori BRDF information. Retriev-
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als from compositive inversion can give more detailed land surface information than those from magnitude inversion,

a method adopted in the U. S, MODIS BRDEF/albedo algorithm under the same condition, and accuracy of retrievals

from compositive inversion is equivalent to those from magnitude inversion.

Key words remote sensing, albedo, bi—directional reflectance distribution function (BRDF), compositive inversion
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Fig. 1 Ratio of total clear observations less than 7 (X) and the
corresponding ratio of FC inversion results (Y ) over tile

H25V05 during the 11th - 15th “16-day” in 2004
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Fig. 2 Black-sky albedo of MODIS band 4 achieved with FC (a) and FM (b) inversion and NDVI (c¢) over tile H25V05 during the 13th
16-day in 2004, and DEM of the corresponding area (d). In (a) and (b), number 32767 represents no retrieval; in (a), characters A-H

represent some areas with high albedo values, which cannot be achieved with FM inversion
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F1 2004 FEF1~1549 “16 X” BHEDPERA SO0 m WASKBELERSABREN 1 km PWEERFLERN—HE
(H25V05)
Table 1 Percentage of consistency between retrievals from magnitude inversion at 1 km resolution and those from compositive in-
version at 500 m resolution during the 11th - 15th “16 - day” in 2004 (Tile H25V05)
Bk 1 ek 2 BBt 3 ek 4 Wl 5 B 6 ek 7
P[] BSA WSA BSA WSA BSA WSA BSA WSA BSA WSA BSA WSA BSA WSA
A1 “16 K7 0.8892 0.7640 0.8860 0.7252 0.8653 0.7831 0.8891 0.7915 0.9027 0.7380 0.8603 0.7014 0.85240 0. 7051

124 “16 K™ 0.8289 0.7457 0.8385 0.7102 0.7887 0.7437 0.8282 0.7677 0.8494 0.7116 0.8256 0.6806 0.8339 0.7062
134 “16 K”  0.8887 0.7658 0.8958 0.7148 0.8278 0.7411 0.8727 0.7794 0.9165 0.7052 0.9026 0.7122 0.9010 0.7135
2144 “16 K™ 0.8384 0.7504 0.8495 0.7059 0.7808 0.7247 0.8258 0.7639 0.8748 0.7068 0.8766 0.7176 0.8826 0.7401
2154 “16 K”  0.8965 0.7535 0.9111 0.7191 0.8555 0.7298 0.8905 0.7692 0.9245 0.7138 0.9161 0.7377 0.9166 0. 7485

A 0. 8683 0.7559 0.8762 0.7150 0.8236 0.7445 0.8613 0.7743 0.8936 0.7151 0.8762 0.7099 0.8773 0.7227

R2 2004 FE 11~154 “16 X" HESPEAD SO m P ERBERSSTPEN 1 km 2 RBERH—HE (H25V05)
Table 2 Percentage of consistency between retrievals from full inversion at 1 km resolution and those at 500 m resolution during
the 11th - 15th “16 - day” in 2004 (Tile H25V05)
W1 Wk 2 ek 3 B4 W 5 B 6 W 7
P[] BSA WSA BSA WSA BSA WSA BSA WSA BSA WSA BSA WSA BSA WSA

114 “16 K” 0.9953 0.9846 0.9937 0.9803 0.9942 0.9871 0.9961 0.9876 0.9948 0.9855 0.9884 0.9753 0.9825 0. 9644
12416 K™ 0.9923 0.9647 0.9917 0.9595 0.9931 0.9759 0.9935 0.9729 0.9943 0.9668 0.9898 0.9483 0.9853 0. 9415
2134 “16 K”  0.9861 0.9639 0.9843 0.9581 0.9834 0.9705 0.9869 0.9719 0.9888 0.9677 0.9871 0.9610 0.9841 0.9568
144 “16 K7 0.9939 0.9760 0.9944 0.9711 0.9922 0.9817 0.9940 0.9809 0.9970 0.9746 0.9964 0.9664 0.9936 0. 9624
2154 “16 K™ 0.9972 0.9752 0.9971 0.9711 0.9961 0.9814 0.9974 0.9809 0.9982 0.9766 0.9966 0.9671 0.9942 0.9620

S 0.9930 0.9729 0.9922 0.9680 0.9918 0.9793 0.9936 0.9788 0.9946 0.9742 0.9917 0.9636 0.9879 0.9574
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