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Preliminary Study on Using Spaceborne
and Ground-based Remotely Sensed Data
for Rice Growth and Yield Monitoring

and Chi-Chnung Lau
Remote Sensing Lab., Energy & Resources Laboratories,
Industrial Technology Research Institute, Chutung, Hsinchu 310, Taiwan ROC
E-mail:690398@itri.org.tw

ABSTRACT

SPOT and Duncan MS3100/CIR imagery were adopted for the study of rice
growth status and yield monitoring. The full-growth-period spectral responses of
rice were characterized by NDVI distribution derived by using SPOT bands, and
the NDVI responses of normal and leaf blast infected rice plants were compared.
The NDVI, RVI and TVI indices derived from SPOT imagery during two
cropping seasons in 2000 were used to correlate with the yields of the parcels by
means of stepwise regression technique. Meanwhile, data from ground-based
Duncan MS3100 imagery (G, R, NIR) were taken from the normal and varied
nitrogen fertilized parcels to study their spectral response in the two cropping
seasons of 2001. The results show that both NIR and NDVI indices rearched the
maximum in panicle formation to grain filling stage, while their values were
lower in the leat blast infected rice compared to the normal plants. When single
or multiple SPOT images were employed to correlate with the yield of the first
crop, the maximum regression coefficient (MRC) was 0.66. The MRC was
increased to 0.71, 0.84 and 0.90 when the images from the maximum tillering
stage, panicle formation stages, and grain-filling stage were incorporated into the
analysis of the second crop, respectively. For the latter case, the standard
deviation of the yield was 0.39 ton/ha. On the other hand, the images acquired by
Duncan were gain adjusted and the NDVIs caculated from the data of the two
cropping seasons in 2001 were analyzed. It was found that the maximum of
NDVI was also located at the panicle formation to grain filling stage, and the
NDVIs of varied nitrogen fertilized paddies were lower before grain filling stage,

but higher than the normal paddy after heading stage. The preliminary results

37

Chi-Nan Wu, Kuo-Hsin Hsiao, Wei-Chen Hsu, Tzu-Yi Liao, Ta-Ko Chen



38

SEE R RES B B Bhath

suggest that the ground-based imagery can be used to distinguish the growth

variation by the different rates of nitrogen fertilization.

Key words: Rice yield, Regression analysis, Growth monitoring.



