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Spatio-temporal evaluation of a method to map paddy fields fractional coverage

Abstract: In this study, spatio-temporal patterns of continuous paddy fields were examined using the
patterns observed in metrics calculated for five years of MODIS over East Asia. Firstly, discrimination
scores were computed to determine optimal images among seven types of MODIS derived metrics in channel
1, 2 and NDVTI supplemented by ASTER classification result. The given scores were stable over five years to
distinguish paddy from other land cover category. Then fractional coverage of paddy field were mapped over
five years and they resulted in the consistency with the training data derived from ASTER. The derived
metrics and paddy fields fractional coverage maps were not sensitive to year to year or the annual cycle
and can limit the inclusion of atmospheric contamination. Finally our MODIS product were compared with
the past efforts on continental-scale land cover monitoring with AVHRR and MODIS sensors, and statistics
by IRRI showed that the others’ estimation except our product overestimate the paddy fields covers. The
un-mixinng technique with different spatial resolution sensors played a crucial role in depicting the paddy

fields cover.
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Table 1 Score board of MODIS metrics in terms of paddy fields discrimination. The

parenthetic figures represent the rankings in each channel.

Min. Med. Max. 3 mean 6 mean 9 mean Amp.

CH1 (2001) 1.84 (5) 247 (4) 0.39 (6) 2.87 (2) 3.06 (1) 2.72 (3) 0.17 (7)
CH1 (2002) 2.00 (5) 224 (4) 0.04 (7) 2.95(2) 3.01 (1) 257 (3) 0.19 (6)
CH1 (2003) 2.12 (5) 2.95 (4) 0.50 (6) 3.30 (2) 3.51 (1) 3.20 (3) 0.26 (7)
CH1 (2004) 1.92 (5) 265 (4) 043 (6) 2.80(2) 292 (1) 2.76 (3) 0.20 (7)

CHI (2005) 1.93 (5) 2.80 (4) 0.11 (7) 3.04 (2) 327 (1) 3.03(3) 0.27 (6)

CH2 (2001) 3.83 (5) 4.62 (4) 1.49 (6) 4.74 (3) 520 (2) 551 (1) 0.49 (7)
CH2 (2002) 3.62 (5) 4.65 (3) 0.82 (6) 4.61 (4) 5.03(2) 5.30 (1) 0.07 (7)
CH2 (2003) 3.82 (5) 4.50 (4) 2.00 (6) 4.68 (3) 4.74 (2) 4.96 (1) 0.85 (7)
CH2 (2004) 3.91 (5) 4.71 (4) 143 (6) 4.78 (3) 4.99 (2) 5.44 (1) 0.56 (7)

CH2 (2005) 3.37 (5) 4.61 (3) 2.09 (6) 4.44 (4) 4.68 (2) 5.01 (1) 0.54 (7)

NDVI (2001) 5.22 (4) 5.10 (5) 2.06 (6) 5.58 (3) 6.50 (1) 6.42 (2) 1.02 (7)
NDVI (2002) 4.55 (5) 4.84 (4) 1.67 (6) 5.86 (3) 6.19 (1) 5.92 (2) 0.60 (7)
NDVI (2003) 5.65 (4) 5.22 (5) 4.33(6) 6.60 (1) 6.29 (2) 6.24 (3) 0.73 (7)
NDVI (2004) 4.07 (5) 4.83 (4) 244 (6) 594 (1) 582 (2) 558 (3) 0.56 (7)

NDVI (2005) 5.72 (3) 4.75 (5) 2.69 (6) 6.16 (1) 5.97 (2) 5.71 (4) 0.51 (7)
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Figure 1 Paddy field fractional coverage map over Asia in year 2005 with 250 meters
resolution. Bright values indicate areas of high fractional abundance of that

pixel.
11



125°E 130°E 135°E 140°E 145°E 125°E 130°E 135°E 140°E 145°E
50°N e — 1 50°'N 50°N (i e ~ ____—50°N

45°N 45°N

40°N 40°N 40°N 40°N

35'N 35'N 35°N

30°N § 8 30°N

I I |
125°E 130°E 135°E 140°E 145°E 125°E 13Q°E 135'E 140°E 145°E
Fractionasl coverage (%) 3EQralctiona%. coverage (%)
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
(a) 2001 (b) 2002
125°E 130°E 135°E 140°E 145°E 125°E 130°E 135°E 140°E 145°E
50 N A I 50 N 50 N A - I 50 N

40°'N 40°N 40°N 40°N

35°N 35°N 35°'N 35°N

30°N & R 30°'N 30°N f R 30°'N
125°E 130°E B 135]°-E 140°E 145°E 125°E 130°E B 13%’-E 140°E 145°E
Fractional coverage (%) Fractional coverage (%)
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
(c) 2003 (d) 2004

Figure 2 Paddy field fractional coverage map over Asia from year 2001 to 2004 in 250
meters resolution. Bright values indicate areas of high fractional abundance

of that pixel.
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Figure 3 Comparison of paddy field fractional coverage map between ASTER and

MODIS. The rectangular in the figure represent a ASTER coverage. Bright

values indicate areas of high fractional abundance of that pixel.
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Table 2 Comparison of rice paddy fields area based on satellite derived maps statistical

report on IRRI. Areas in the figure are represented in square-kilometers (km?).

IRRI (1992) AARS (1992) UMD (1992) USGS (1992)
Japan 22,000 13,078 25,298 30,726
Korea Rep. 15,000 916 17,867 15,492
Korea D. P. R. 6,000 0 15,381 14,084

IRRI (2001) BU (2001) JRC (2001) UT (2001)
Japan 17,060 21,893 117,124 16,464
Korea Rep. 10,830 13,805 50,591 10,472
Korea. D. P. R. 5,720 45,078 27,312 5,615
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