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AGRICULTURAL DROUGHT MONITORING/RICE YIELD ESTIMATION

MODELING/NOAA-AVHRR INDICES

The main objectives of the study include: (1) to create environmental indices
from NOAA-AVHRR for agricultural drought detecting, monitoring and mapping, (2)
to study the relationship between environmental indices with rainfall and rice yield
and (3) to create a model for estimating rice yield.

In this study, NOAA-AVHRR datasets from 1 January 1997 to 31 December
2000 and 1 January 2005 to 31-December 2009 were firstly complied and generated
10 days NDVI and BT composite dataset for creating the environmental indices
including Vegetation Condition Index (VCI), Temperature Condition Index (TCI) and
Vegetation Health Index (VHI). VCI and TCI were then used to detect and monitor
crops drought and vegetation stresses and to describe theirs relationships with rainfall
data and rice yield. Also, VCI and TCI were used for creation rice yield estimation
model in each province of northeast Thailand using multiple linear regression.

The main results found that VCI can be used to detect drought and non-drought
year. This can indicate about physical data of drought including drought boundary and
period, relationships between drought and crop calendar and dynamic extension and

severity of drought. At the same time, TCI can be used as supporting data for



indicating vegetation stresses due to drought and excessive wetness. In addition, VCI
and TCI had strong relationship with rainfall and rice yield. It was found that VCI and
TVI and rainfall data (SPI-3 SPI-6 and SPI-12) had associated with each other at the
same or the opposite direction. In the meantime, VCI at specific periods had strong
positive relationships with rice yield but TCI at variety periods had both positive and
negative relationship with rice yield. Far rice yield estimation, two models including
(1) rice yield with VVCI and TCI and (2) rice yield with VCI were firstly analyzed
using multiple linear regression and average RMS error values were then used to
identify an optimum model. It was found that rice yield with VCI model with RMSE
of 6.204 provided less average provincial RMSE than rice yield with VCI and TCI
model with RMSE of 7.326 and it was selected as an optimum model for rice yield
estimation.

In conclusion, it appears that VVCI and TCI can be used as a good tool for
detecting, monitoring and ‘mapping.crop drought, especially drought boundary and
period and relationship between drought and crop calendar and for indicating

vegetation stresses due to variation of weather.
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