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Abstract : The importance of vegetation in studies of global climate and biogeochemical cycles is
well recognized. Especially, the FPAR (fraction of photosynthetically active radiation) is one of the
important parameters in ecosystem productivity and carbon budget models. Therefore, accurate
estimates of vegetation parameters are increasingly important in environmental impact assessment
studies. In this study, optical FPAR using the Terra MODIS (MODerate resolution Imaging
Spectroradiometer), SPOT VEGETATION and ECOCLIMAP data reproduced on the Korean
peninsula. We applied the empirical method which is usually estimated as a linear or nonlinear function
of vegetation indices. As results, we estimated the accurate expression which is 0.9039 of R?in
cropland and 0.7901 of R? in forest. Finally, this study could be demonstrated to calibrate that produced
FPAR while the overall pattern and random noise through the comparative analysis of FPAR on the
reference data. Optimal use of input parameter on the Korean peninsula should be helping the accuracy
of output as well as the improved quality of research.

Key Words : FPAR (Fraction of photosynthetically active radiation), FVC (Fraction Vegetation
Cover), SPOT VEGETATION, MODIS.
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Fig. 2. The flowchart of reference data filtering process using MODIS Quality Control and VGT Status Map.
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Table 1. FPAR, LAl quality control definition for collection 4 data

Bitfield Binary, Decimal Values Description of Bitfield(s)
MODLAND {0,1} 00=0 Best possible
01=1 OK, but not the best
10=2 Not produced, due to cloud
11=3 Not produced, due to other reasons
DEAD-DETECTOR {2} 0=0 Detectors apparently fine for up to 50% of channels 1,2
1=1 Dead detectors caused »50% adjacent detector retrievals
CLOUDSTATE {3 4} 00=0 Significant clouds NOT present (clear)
01=1 Significant clouds WERE present
10=2 Mixed cloud present on pixel
11=3 Cloud state not defined, assumed clear
SCE_QC {56.,7} 000=0 Main (RT) method used with the best possible results
001=1 Main (RT) method used with saturation
010=2 Main (RT) method failed due to geometry problems, empirical method used
011=3 Main (RT) method failed due to problems other than geometry, empirical method used
100=4 Couldn’t retrieve pixel
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Table 2. The number of samples Quality Control of best flagged pixel of MODIS FPAR QC map

__ Cropland _ Forest | Total
2006001 12,726(495%) 12,976(50.5%) 25,702 2006185 10,696(98.4%) 175( 1.6%) 10,871
2006009 12,276(48 8%) 12,860(51.2%) 25,136 2006193 6,830 (94.5%) 399( 5.5%) 7,229
2006017 11,430(46.2%) 13,308(53.8%) 24,738 2006201 10,699(89.4%) 1,268(10.6%) 11,967
2006025 12,541(48.6%) 13,273(51.4%) 25814 2006209 11,884(82.2%) 2,58(17 8%) 14465
2006033 12,873(49.6%) 13.059(50 4%) 25932 2006217 12,874(71.7%) 3,703(22.3%) 16,577
2006041 13.909(51.2%} 13,250(48.8%) 27,159 2006225 12,976(78 0%) 3454(21.0%) 16430
2006049 13,964(50.8%) 13,534(49.2%) 27,498 2006233 12,163(89.3%) 1455(10.7%) 13,618
2006057 13,959(51.1%) 13,369(48 9%) 27328 2006241 13,503(79.7%) 3.444(20.3%) 16,947
2006065 13,952(51.1%) 13,336(48.9%) 27,288 2006249 13,785(82 4%) 2937(17.6%) 16,722
2006073 13.959(50.8%) 13,533(49.2%) 27492 2006257 13,897(66.1%) 711433 9%) 21011
2006081 13.,966(50.8%) 13,542(49.2%) 27,508 2006265 13,909(81.6%) 3,142(18 4%) 17,051
2006089 13,964(50.8%) 13,544(49.2%) 27508 2006273 13,943(68.0%) 6,567(32.0%) 20,510
2006097 | 13,964(50.8%) 13,527(49 2%) 27491 2006281 13.940(58.1%) 10062(41 9%) 24002
2006105 13,960(50.9%} 13493(49.1%) 27453 2006289 13,768(54 0%) 11,718(45.0%) 25,486
2006113 13,965(50.8%) 13,534(49.2%) 27,499 2006297 13,961(52.2%) 12,791(47 8%) 26,752
2006121 13.963(51 4% 13,186(48 .6%) 27,149 2006305 13 959(50.8%) 13,501(49.2%) 27 460
2006129 13,932(70.1%) 5.947(29.9%) 19,879 2006313 13,963(50.8%) 13,533(49.2%) 27496
2006137 13,927(78.8%) 3,752(21 2%) 17,679 2006321 13,961(50.8%) 13,534(49.2%) 27495
2006145 13,963(80.9%) 3,286(19.1%} 17249 2006329 13,951(51.5%) 13,136(48 5%) 27087
2006153 13,912(86.9%) 2,091(13.1%) 16,003 2006337 13,948(50.8%) 13,499(49 2%) 27447
2006161 13.918(87.2%) 2052(12.8%) 15,970 2006345 13,493(52.5%) 12,215(47 5%) 25,708
2006169 13,942(77.6%) 4.030(22.4%) 17972 2006353 13.478(50.2%) 13,356(49.8%) 26,834
2006177 13,313(92.5%) 1,084( 7.5%) 14397 2006361 13,451(50.1%) 13,444(49 9%) 26,895
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2 ARE31] LAT AM2 TS AR B A7ojhE
FVC 4+&& $13) Reference A& % SPOT/VGT
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Fig. 4. (a) The scatter plot shows MODIS LAI-FPAR
relationship, (b} The scatter plot shows SPOTNVGT
FVC-MODIS LAI relationship.
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Fig. 6. Result of correlation analysis between MODIS FPAR
and estimated FPAR in this studies.

Table 3. Result (R?, RMSE and bias) of correlation analysis
between MODIS FPAR and estimated FPAR

Cropland Forest Total

R® 0.8445 0.740 0.8390

RMSE 00740 00737 00739
bias -0.0026 00028 -0.00044
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Fig. 8. Comparison between other global products (ECOLIMAP, MODIS) and estimated FPAR by this study
(January, April, July and October 2006).
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