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Using Standardized Vegetation Index to Assess Drought Areas in Northeast Thailand
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ABSTRACT

Monitoring areas of drought usually relies on
climatic data alone which is not sufficient and often
lacks timely data availability and continuous spatial
coverage. Analyzing satellite image with climatic
data to identify the drought-related vegetation
condition is a need for spatial and temporal
drought. The objective of this study was to
standardize, by period of season, the NDVI to
enhance drought-monitoring method. The study

area, Northeast Thailand covers an area of about



170,000 km®. A ten-year (2001-2010) history of Terra
MODIS covering the study area was used to
calculate Z-score of the NDVI distribution which can
be estimated the range of vegetation condition
relative to the ten-year average of each period.
Comparison of the Standardized Vegetation Index
(SVI) and Standardized Precipitation Index (SPI) in
the same periods was performed to validate the
result. Results indicate that the SVI is useful method
for monitoring magnitude and severity of drought at
a spatial of resolution of 250 m. The greater
relationships between the SVI and rainfall-derived
data (SPI) was found. The SVI value is capable of
providing a rapid indicator of temporal and spatial

drought in the Northeast Thailand.

KEY WORDS: standardized vegetation index,

drought, Northeast Thailand.
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Drought Indices

Source and reference

Normalized Difference Vegetation Index (NDVI)

Lawrence & Ripple, 1998;

Chen et al., 2005; Volcani et al., 2005; Bayarjargal et al.,
2006; Gu et al., 2007; Shakya & Yamaguchi, 2007; Cheng
et al., 2008

Enhanced Vegetation Index (EVI)

Huete et al., 2002; Cheng et al., 2008

The difference of index (dINDEX) & The difference of NDVI

Volcani et al., 2005

Vegetation Condition Index (VCI)

Kogan, 2000; Bayarjargal et al., 2006

Temperature Condition Index (TCI)

Kogan, 2000; Bayarjargal et al., 2006

Vegetation and Temperature Index (VT)

Kogan, 2000; Bayarjargal et al., 2006

Vegetation Health Index (VT)

Bayarjargal et al., 2006

Vegetation Water Temperature Condition Index (VWTCI)

Shakya & Yamaguchi, 2007

Soil-Adjusted Vegetation Index (SAVI)

Huete et al., 1997,

Lawrence & Ripple, 1998

Modified Soil-Adjusted Vegetation Index (MSAVI)

Lawrence & Ripple, 1998

Optimized Soil-Adjusted Vegetation Index (OSAVI)

Lawrence & Ripple, 1998

Transformed Soil-Adjusted Vegetation Index (TSAVI)

Lawrence & Ripple, 1998

Perpendicular Drought Index (PDI)

Ghulam et al., 2007

Modified Perpendicular Drought Index (MPDI)

Ghulam et al., 2007

Anomaly Vegetation Index (AVI)

Chen 1994; Kogan 1995

Vegetation Condition Albedo Drought Index (VCADI)

Ghulam et al., 2006

Temperature Drought Vegetation Index (TDVI)

Wang 2001; Sandholt 2002

Vegetation Temperature Condition index (VTCI)

Wang 2001; Sandholt 2002

Global Vegetation Monitoring Index (GVMI)

Ceccato et al., 2002

Normalized Difference Water Index (NDWI)

Gao ,1996; Chen et al., 2005;
Gu et al., 2007; Cheng et al.,2008

Shortwave Infrared Water Stress Index (SIWSI)

Fensholt & Sandholt, 2003

Simple Ratio (SR) & Modified SR

Lawrence & Ripple, 1998;
Sims & Gamon; 2002

The Normalized Difference Index (NDindex)

Sims & Gamon, 2002

The Modified of Normalized Difference Index (mNDindex)

Sims & Gamon, 2002

Normalized Difference Drought Index (NDDI)

Gu et al., 2007

Land Surface Temperature (LST)

Bayarjargal et al., 2006;
Shakya & Yamaguchi, 2007
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SVI value Drought Category
0.00 74 0.05 very poor
0.05 04 0.25 poor
0.25 74 0.75 average
0.75 74 0.95 good
0.95 74 1.00 very good
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(Peters et al., 2002)

SPI value Drought Category

1177791 2.00 AT UNNNTIgA (Extremely wet)

1.50 14 1.99 ANNTT UL (Severely wet)

1.00 14 1.49 ANTT UL uNaN (Moderately wet)

0.00 714 0.99 Aadutias (Mild wet)

~0.99 14 0.00 ANUTLASTiae (Mild drought)
~1.00 04 -1.49 ANNUTLAILNKNANS (Moderately drought)
~1.50 14 -1.99 ANNUTILAININ (Severe drought)

#iaeind1 —2.00

ANLTNUAININTIGR (Extreme drought)

(McKee, 1993; 1995)
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