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KACHA CHADTABUD : AN ANALYSIS OF DROUGHT IMPACT ON
ECONOMIC CROP PLANTATION IN NAKHON RATCHASIMA
PROVINCE USING REMOTELY - SENSED DATA AND GIS: A CASE
STUDY OF KHON BURI DISTRICT, NAKHON RATCHASIMA
PROVINCE, THAILAND. THESIS ADVISOR : ASST. PROF. SONGKOT

DASANANDA, Ph.D. 159 PP.

DROUGHT/ REMOTE SENSING/ SPI/ NDVI/ NDWI

This thesis comprises of three main objectives which are (1) to analyze
drought severity in Nakhon Ratchasima Province between 1976-2005 based on the
standardizes precipitation index (SPI) (2) evaluate drought impact on economic crop
cultivation in Khon Buri District based on the observed agricultural land use/land
cover pattern in 2003 (wet year) and 2004 (dry year). And, (3) to develop drought risk
maps for Nakhon Ratchasima Province between 1996-2005 based on input data of 4
four parameter groups which are rainfall, hydrological (irrigation and groundwater),
physical (slope and soil drainage) and environmental (pattern of land use/land cover).

It was found from the first objective that SPI-3M is sensitive most to the
variation of short-period rainfall amount (i.e. 1-3 months), therefore, it is best used for
the warning of the short-term agricultural drought. However, SPI-6M and 12M are
more sensitive to the rainfall variation at longer time period, i.e., at seasonal or annual
time scales, therefore, they are appropriate for the study of the agricultural drought
impacts at those scales, as well as, for the study of drought impact on both surface and
underground water. Initial results suggested that variation in annual amount of runoff

has significant correlation with the variation of SPI1-12M values (R* = 0.73).



It was also found that, prolonged severe drought periods observed in the
province were very much coincident with the happening of EI Nino phenomena in the
Pacific Ocean. This indicates that, the EI Nino may have strong influence on pattern
of climatology in the province, especially, as the triggering factor of severe drought.

From the second objective, it was found that the cultivating area for economic
plants in Khon Buri District in 2004 was greatly decreased compared to those in 2000,
where the reducing amounts for rice, sugarcane and cassava area are 42.34, 37.06, and
55.96%, respectively, and the amount of bare land had increased by 88.51% during
that period. Most of the lost planting areas are located in the northern part of the
district in agreement with results of the NDVI study which indicates that healthy
vegetation zone (having NDVI > 0.6) decreases about 35.73% while the unhealthy
vegetation zone (having NDVI < 0.4) increases more than 300%.

From the third objective, it was found that if only data of rainfall, hydrological
factors, and physical factors were used; most areas in Nakhon Ratchasima Province
would be classified as being moderate or high drought risk area nearly every year
(about 90% of the total area), except some years which might have unusual increase
in amount of high or very high risk areas and be classified as severe drought years; for
examples, 1997, 2001, 2002, and 2004, that have classified drought area of about 35-
40% of the total study area. And the most affected areas are normally clustered in the
upper middle part of the province while the least affected areas are scattered in the

lower part and western rim of the province.
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