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Abstract  In our previons study radiometric cross-calibration for CCD camera using MODIS data and they
gave the radiometric coefficients and offsets were given However the calibration precision of those calibration
coefficients is not so good since the BRDF of the calibration sites was not considered W hat s more the
calibration coefficients for tme series of CCD data are lin ited because calibrations were perfomed for the pairs
of mages of which the view ing zeniths of the MODIS are snaller than 30 The effort of the article is to enhance
the calibration precision of calibration coefficients for CCD data by considering the BRDF of the calibration
sites And more complete calibration coefficients for tine series of CCD data are intended to be provided
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Fig 1 The calibration sites of Duhuang image
on August 19, 2004
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Table1 The passing param eters over Duhuang for CCD and MOD IS on August 19, 2004
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Table2 BRDF correction for dark gravel sands
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LR M 9. 8039 9. 0631 8 3959 8 1251
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Fig 2 BRDF correction

(a) dark gravel sands (b) low cotions
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Table3 BRDF correction for low cottons
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Table4 BRDF correction for bright sandy bare land
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Fig 3 Spectral band matching factors for CCD and
MODIS corresponding bands on August 19, 2004
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Table S5 Radiometric-cross calbration coefficients and offsets for CCD

R B Y BRDF 5 0 Y 22 bR & 3L # B Y BRDF R M 1Y 2 05 R
ccpl cCDh2 CcCDh3 cCh4 ccpl cCDh2 CcCDh3 CcCh4
a, 0. 894 1. 374 0. 838 1 742 0. 892 1 353 0. 861 1 696
Cui 459, 364 649, 393 343 584 486, 052 458 361 639 659 353 302 473 216
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for CCD on August 19, 2004
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Table 6 Camparison for TOA reflectance fran smulation and fron calibration coefficients on August 25, 2004
g 1 i iE 2 HiE 3 JHiE 4
DN {H 96. 66 162 83 91 08 132 25
BASE] TOA R TR R, 0. 202 0 212 0 224 0 228
W4 BRDFEIEJE € b8 REH M TOA I X R, 0 193 0 206 0 223 0 222
4 BRDFE IE T & b1 R HUS R TOA R E Ry 0 1970 0 2195 0. 2356 0. 2384
(R; —Ry) /[ (R, TRy) 2] X100% 4449 2 871 0 672 2708
(R, —R3) /[ (R, TRy) 2] X100% 2. 605 —3, 476 —5. 048 —4. 328
(Ry, —Ry) /[ (Ry TRy 2] X100% —2 051 —6. 346 —5. 495 —7. 124
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Table7 Viewing geometries for CCD and M OD IS mage pairs

H 1% I 4% MR /D MR /D KERBA /(D KEHFMLA /(O 3k TH e i)
2004-04-14 CCD 0 0 34. 29 148 522 12; 35
MODIS 42 83 74. 85 31 65 163 65 13; 08

2004-05-10 CCD 0 0 26. 556 142 921 12; 35
MOD IS 49. 65 96. 03 30, 03 131 86 12, 06

2004-06-05 CCD 0 0 2273 135 52 12; 35
MODIS 6 3 —84. 64 21 43 141 05 12, 44

2004-07-01 CCD 0 0 2296 132 55 12; 34
2004-06-30 MODIS 5. 45 101 27 22 44 134. 27 12 38
2004-12-04 CCD 0 0 63 92 164. 78 12; 35
MODIS 49, 96 95 76 65 72 157. 82 12. 06

2005-02-20 CCD 0 0 54. 54 154. 7 12; 34
MODIS 36, 39 98 15 55 96 150. 46 12: 18

2005-05-09 CCD 0 0 26. 94 142 88 12; 33
MODIS 16. 50 99. 64 27. 16 142 25 12; 30

2005-06-04 CCD 0 0 22 94 135 39 12; 33
MODIs 42) 08 HTR1¢9 19104 155, 62 1307




642 &

B

¥ % 10%

A R CCDAHMLAY W B & 2 Fe 2 /. fE R
S br Z /T ¥ CCD R EMR DNE B 2004 4
8H 190 CCD ML 3E X & b 3K 15 19 25 3 B B
B, HHEAZEH - 1M EE e 28 X B
SR FH SO0 S R D b ok HE AT 38 AR BT bR, MR T
ol PLE S, B — K MOD IS T B f W I K T /8
ALK BT B X ER cCD 5 MOD ISy Y 1% T
B IK 7 A7 6 SOHE 3 1 R b Y D% 1% HE4T BRDF &
1E B IE /Y 77 3 o Ay T BT R, X 2R X ceD
L5 MOD ISEMZ 3k B ) 5 K A 2 A 2 30min 2
W Hh 3 S KRR A2 AL & U G AR A I S T
EATEEREHN KRN E S 52 BE R
BRED b O 3 UL N T 3 A bR RE O IR AR
e ZE AL Rl MODTRAN 4 BLH0LES R A 2R 3
ZW KRB B B 0.15m ', &R gt
28 g prdt R (48 20044 8 190 Yk 8 &
Kl SR,

® 8 CCOMIARBHMMNESNERRY

Table 8 Radiometric calbration coefficients for
CCD on different dates
W B 23 B 0 Bt A 3=

2004-04-14 1 0299 1 542 0. 9632 L 917
2004-05-10 / 1 5401 0. 93039 1 8875
2004 -06-05 1. 0168 1 505 0. 90611 1 8494
2004-07-01 0. 96006 1 467 0. 91568 1L 8351
2004-08-19 0 8924 1. 3531 0. 8606 1. 6955
2004 -12-04 0 85017 1L 1027 0 72823 1 2679
2005-02 20 0. 86028 1. 1764 0. 79818 1 5138
2005-05-09 0 94476 1 4382 0. 92475 1 8295
2005-06-04 0 95235 1 4522 0. 93099 1. 8385
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Fig 5 Radiometric respond of CCD changing with tme
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