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Mapping of fractional coverage of paddy fields over China using MODIS 250m data

Wataru Takeuchi and Yoshifumi Yasuoka

Abstract: In this study, spatio-temporal patterns of continuous paddy fields were examined using the
patterns observed in metrics calculated for 1-year of MODIS over China. Four analytical approached were
used; calculation of temporal mean, maximum and minimum layers for selected metrics showing significant
spatial variability of channel 1, 2, NDVI; linear discriminant for input into the un-mixing analysis was
derived from the same multi-temporal metrics used for the classification product using National Land Cover
Data (NLCD) set of China; the continuous percentage of paddy field was generated based on un-mixing
technique with the training data derived from the above mentioned NLCD data. The derived metrics were
not sensitive to time of year or the seasonal cycle and can limit the inclusion of atmospheric contamination.
The comparison of 250m MODIS product with the past efforts on 1km AVHRR, MODIS and SPOT-
VEGETATION product, and statistics by IRRI showed that the finer resolution and its un-mixing played
a crucial role in depicting the paddy field cover over China.

Keywords: inundation, multi-temporal metrics, parameter tuning, spatio-temporal patters, un-mixing
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Figure 1 Flowchart of rice paddy mapping.
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Table 1 Multi-temporal metrics with MODIS Ch. 1, 2 and NDVI

Metic type Ranking criteria: each channel is individually ranked!

Bi-weekly values Minimum, median, maximum channel 1 reflectance values
Means Mean of three, six and nine darkest channel 1 reflectance values?

Amplitudes Amplitude of channel 1 reflectance between maximum and minimum

1 The same metrics are calculated for channel 2 and NDVI

. 2 Mean of brightest values are used for NDVI
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Figure 2 Geographical location of provinces in China; 1. Northeast/north, 2. North

China plain, central and western, 3. Southwest, 4. Middle and lower Yangtze

river, 5. Southern China
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Table 2 Regional multi-cropping rotations in China (modified from Frolking, 2002)

Region

Provinces Multicrop rotation priorities

1. Northeast/north

2. North China plain,

central and western

3. Southwest

4. Middle and lower

Yangtze river

5. Southern China

Heilongjang (0 00O 0O), Jilin (00O Predominantly single cropping
0), Liaoning (0 O O), Inner mon-

golia (0O ODOODO), Xinglang (O

0ooooo)

Hebei (0O O), Shanxi (0 OO), Single cropping, winter
Shaanxi (0 O 0), Gansu (00O O), wheat/rice, rice vegetable
Shandong (0 00O ), Henan (DO O),

Beijing (0 O00), Tentin (0 OO),

Ningxia (000000 0O), Qinghai
(000)and Tibet (00D0DO0)

Sichuan (0 0 0), Guizhou (D O0O), Rice/rice/alfalfa, winter
Yunnan (O 00 ) and Thionshin (O  wheat /rice/ rice/rice

0o)

Jiangsu (0 O 0O), Zheijiang (O O rice/rice/winter wheat,
0), Anhui (0O 0), Jiangxi (OO rice/vegetable,  rice/soybean,
0), Hubei (OO0 ), Henan (0O 0O)  rice/rice

and Shianghai (0 O O)

Fujian (O O 0O), Guangdong (O O rice/rice, rice/rice/rice

0), Guangxi (00000 ), Hainan

(0DO00) and Taiwan (0 O)
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Table 3 List of selected MODIS metrics in China provinces for paddy fields mapping.

NDVI® Ch. 1P Ch. 2P

NDVI2& Ch. 1P Ch. 2P

1-1 Heilongjiang 3 1 ) 3-1 Sichuan 4 1 4
1-2 Jilin 3 1 5 3-2 Guizhou 4 1 5
1-3 Liaoning 2 6 5 3-3 Yunnan 3 1 5
1-4 Inner mongolia 2 2 ) 3-4 Thionshin 4 4 5
1-5 Xingiang - - - 4-1 Jiangsu 3 1 )
2-1 Hebei 3 1 1 4-2 Zheijiang 3 1 5
2-2 Shanxi 1 6 1 4-3 Anhui 3 1 5
2-3 Shaanxi 3 1 5 4-4 Jiangxi 3 1 5
2-4 Gansu 1 3 6 4-5 Hubei 3 1 5
2-5 Shandong 3 1 5 4-6 Henan 3 1 5
2-6 Henan 3 1 5 4-7 Shianghai 1 2 1
2-7 Beijing 1 2 ) 5-1 Fujian 3 1 )
2-8 Tentin 2 6 5 5-2 Guangdong 3 1 5
2-9 Ningxia 1 2 5 5-3 Guangxi 3 1 5
2-10 Qinghai - - - 5-4 Hainan - - -
2-11 Tibet - - - 5-5 Taiwan 3 1 )

& The numberling in the table follows the rule; minimum=1, median=2, maximum=3, three scenes
of average from maximum=4, six scenes of average from maximum=>5, nice scenes of average from

maximum=6, maximum-minimum=7.
> The numberling in the table follows the rule; minimum=1, median=2, maximum=3, three scenes
of average from minimum=4, six scenes of average from minimum=>5, nice scenes of average from

minimum=6, maximum-minimum="7.

1
2 NDVIODOUOOoOoOoO 20000 17000000b0ob0oooobo0osgboobobooooono 3gnn

s Ddooboobooobooboobooboobooboobooooobo NDVIDODODDODODOOOODODO
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UT paddy field map at China
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Figure 4 Paddy field fractional coverage map over China in 2002 derived from MODIS

250m data.
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Figure 5 Comparison of paddy fields fractional coverage and validation data.
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Figure 6 Comparison of paddy field cover map with other cropland maps derived from

AVHRR, MODIS and SPOT-VEGETATION.
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Figure 7 Comparison of satellite derived paddy field and cropland area with paddy area

derived from CYB report in 2002.
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