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Abstract : The objective of this study was to estimate rice yield in Korea using satellite and
meteorological data such as sunshine hours or solar radiation, and rainfall. Terra and Aqua MODIS
(The MOderate Resolution Imaging Spectroradiometer) products; MOD13 and MYD13 for NDVI and
EVI,MODI15 and MYD1S5 for LAI, respectively from a NASA web site were used. Relations of NDVI,
EVI, and LAI obtained in July and August from 2000 to 2011 with rice yield were investigated to find
informative days for rice yield estimation. Weather data of rainfall and sunshine hours (climate data 1)
or solar radiation (climate data 2) were selected to correlate rice yield. Aqua NDVI at DOY 233 was
chosen to represent maximum vegetative growth of rice canopy. Sunshine hours and solar radiation
during rice ripening stage were selected to represent climate condition. Multiple regression based on
MODIS NDVI and sunshine hours or solar radiation were conducted to estimate rice yields in Korea.
The results showed rice yield of 494.6 kg 10a”" and 509.7 kg 102" in 2011, respectively and the
difference from statistics were 1.1 kg 10a” and 14.1 kg lOa'l, respectively. Rice yield distributions
from 2002 to 2011 were presented to show spatial variability in the country.
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Fig. 1. Flow chart of MODIS data preprocessing.
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Fig. 3. Rice yield prediction schema using MODIS NDVI and climate data.

Table 1. Yield statistics of Korea (Statistics Korea, http:/kosis.kr)

Unhulledrice | Milled rice
Year
Yield(kg 10a’!)

2000 675 497
2001 693 516
2002 639 471
2003 609 441
2004 679 504
2005 661 490
2006 664 491
2007 630 466
2008 694 520
2009 706 534
2010 653 483
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Table 2. Correlation coefficient between rice yield and MODIS

products
MODIS products Correlation Coefficient
’00~"11 "02~11

TNDVI209 (7.28) -0.25 -033

TNDVI225 (8.13) -0.04 -0.04

TEVI209 (7.28) -027 -040

TEVI225 (8.13) -0.38 043

TLAI201 (7.20) -0.05 0.01

Terra

TLAI209 (7.28) -0.15 -0.24

TLAI217 (8.5) 023 0.30

TLAI225 (8.13) -0.05 -0.11

TLAI233 (8.21) 041 033

TLAI241 (8.28) 0.63 0.62

ANDVI201 (7.20) -0.25
ANDVI217 (8.5) 0.28

ANDVI233 (8.21) 0.62

AEVI201 (7.20) 0.50

AEVI217 (8.5) 0.18

AEVI233 (8.21) -0.23

Aqua

ALAI201 (7.20) -0.17

ALAI209 (7.28) 0.14

ALAI217 (8.5) 0.26

ALAI225 (8.13) 041

ALAI233 (8.21) 0.30

ALAI241 (8.28) 0.73

rainfall (17) 071 083
sunshine hours (1) 0.63 0.70
rainfall (2 7)* 064 079
solar radiation (2) 0.73 0.86

A: Aqua, T: Terra, T1, 2: Meteorological data 1, 2, * *00-’
10(n=11) or ‘02-’10(n=9)
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Table 3. Rice yield prediction model based on Aqua NDVI233(x1) and sunshine hours 1(x2) or rainfall 1(x2) of ripening stage('02~'10, n=9)

Yield Prediction Model

2011 Rice Yield predicted(kg/10a)

Rice Yield = (NDVIy33(x1), sunshine hours 1(x,))
P=0.0274 RSq:O.70* RMSE=179kg 10a”!

4946

Rice Yield = (NDVIy33(x}), rainfall 1(xy))
P=0.0054 RSq=0.82* RMSE=13.7 kg 10a”!

5155

Table 4. Rice yield prediction model based on Aqua NDVlx33(x1) and insolation 2(x) or rainfall 2(x) of ripening stage( ‘02~ 10, n=9)

Yield Prediction Model 2011 Rice Yield predicted(kg/10a)
Rice Yield = (NDVI,33(x)), solar radiation 2(x,)) 5097
P=0.0103 RSq=0.78" RMSE=152 kg 102!
Rice Yield = (NDVIy33(x)), rainfall 2(x,)) 5150

P=0.0078 RSq=0.80" RMSE=14.5 kg 10a"
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Fig. 4. Comparision of predicted rice yield based on MODIS NDVI and sunshine hours 1 (a) and MODIS NDVI and solar radiation 2

(b) and rice yield statistics from 2002 to 2011.
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Fig. 5. Rice yield map of Korea from 2002 to 2011.
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