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Figure 1- Distribution of Golestan province
rangelands and forests
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Table 2- Drought classifications based on standardized
precipitation index (SPI) (Makcee et al., 1993)
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(Makcee et al., 1993)

Index values Class
More than 2 Exteremely wet
1.5t01.99 Very wet
1to1.49 Moderate wet
-0.99 t0 0.99 Near Normal

-1to-1.49 Moderate dry
-1.49t0 -1.99 Severly dry
-2 and less Exteremely dry
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Table 3- values of SPI, NDVI and EVI in rangelands
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= o [a)
Index SPI
2000 0.8 -0.1 0.9 0.5 -1 -1.1
2001 -0.4 -1.5 -25 -0.4 -2.1 -1.8
2002 0.4 0.8 -0.4 0.9 0 0.7
2003 1.1 1.1 0.5 1.8 0.7 1.1
2004 1.9 0.8 0.3 0.8 05 0.8
2005 1.1 0.7 14 1.2 0.2 1
2006 -0.2 0.3 -0.5 0.2 1.2 -0.6
2007 1 -0.1 0.4 0.7 -1.6 -0.4
2008 -0.2 -1.4 0.3 0.2 -0.8 -0.8
2009 0.4 -0.1 -0.4 0.1 -1 -0.9
2010 2 1 -0.3 0.8 2 0.2
2011 0.7 -0.1 -0.5 -0.4 0.6 -0.1
2012 2 15 0.8 1.3 2.3 0.9
Index NDVI
2000 0.2 0.2 0.1 0.2 0.1 0.2
2001 0.2 0.1 0.1 0.1 0.1 0.2
2002 0.2 0.2 0.1 0.2 0.1 0.2
2003 0.4 0.2 0.2 0.3 0.2 0.3
2004 0.3 0.2 0.2 0.3 0.2 0.3
2005 0.2 0.2 0.2 0.3 0.2 0.3
2006 0.2 0.2 0.1 0.2 0.1 0.3
2007 0.3 0.2 0.2 0.3 0.1 0.3
2008 0.2 0.1 0.1 0.1 0.1 0.3
2009 0.1 0.2 0.1 0.2 0.1 0.2
2010 0.3 0.2 0.2 0.3 0.2 0.3
2011 0.2 0.2 0.1 0.2 0.1 0.2
2012 0.3 0.2 0.2 0.2 0.1 0.2
Index EVI
2000 0.1 0.1 0.1 0.1 0.1 0.2
2001 0.1 0.1 0.1 0.1 0.1 0.2
2002 0.1 0.1 0.1 0.1 0.1 0.2
2003 0.3 0.1 0.1 0.2 0.1 0.2
2004 0.2 0.1 0.1 0.2 0.1 0.2
2005 0.1 0.2 0.2 0.2 0.1 0.2
2006 0.1 0.1 0.1 0.1 0.1 0.2
2007 0.2 0.1 0.1 0.2 0.1 0.2
2008 0.1 0.1 0.1 0.1 0.1 0.2
2009 0.1 0.1 0.1 0.1 0.1 0.2
2010 0.2 0.2 0.1 0.2 0.1 0.2
2011 0.1 0.1 0.1 0.1 0.1 0.1
2012 0.2 0.1 0.1 0.2 0.1 0.2
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Table 4- Changes in vegetation classes base on NDVI and
EVI index in Golestan province rangelands (Km?)

S Lh bl (BLS Giubgy Ol Oy -F Jgux
& )MQLS > QL"""J: &L’i.w‘ c.alfc 9 EVI g NDVI

No

Vegetation Vegetation Poor Moderate  Good Very
type cover good
Index NDVI
2000 318.6 6325.0 3128 0 0
2001 897.2 5995.8 63.2 0.1 0
2002 605.0 5891.7 459.6 0 0
2003 105.1 4222.8 2626.1 2.3 0
2004 62.4 4941.1 1949.2 3.3 0.3
2005 136.7 5050.5 1765.2 3.6 0.2
2006 122.9 6053.3 779.1 1.0 0
2007 64.1 5226.2 1663.0 3.0 0
2008 402.3 6432.8 121.1 0 0
2009 292.8 5448.4 12145 0.6 0
2010 57.2 4684.1 2213.1 1.9 0
2011 161.4 6367.3 427.6 0.1 0
2012 114.6 5228.2 1611.1 2.3 0
Index EVI
2000 1737.2 5218.5 0.6 0 0
2001 3558.7 3397.0 0.5 0 0
2002 2064.9 4885.9 55 0 0
2003 444.1 6452.2 59.9 0 0
2004 503.1 6438.4 14.9 0 0
2005 700.8 6242.2 13.3 0 0
2006 1192.3 5762.0 2.0 0 0
2007 722.8 6186.1 47.4 0 0
2008 2156.0 4799.4 0.8 0 0
2009 1702.8 5250.3 3.2 0 0
2010 427.7 6432.6 96.0 0 0
2011 1472.2 5483.9 0.2 0 0
2012 604.5 6345.1 6.6 0 0

Table 5- Correlation Coefficients between SPI, NDVI
and VEI
SPI sl as L (o (Somnod g6 3o -0 Jgu
EVI ¢ NDVI

Correlation NDVI EVI SPI
SPI 1.00

EVI 1.00 0.75"

NDVI 1.00 0.98** 0.78"

**Significant level 5%

Table 6- Average annual values of SP1, NDVI and
EVI indices

EVI g NDVI SPI sls aslis ai¥lu yolie il -5 Jou

year Drought classes SPI EVI NDVI
2000 Moderate dry -0.02 0.13 0.16
2001 Sever dry -1.43 0.11 0.14
2002 Moderate dry 0.40 0.12 0.15
2003 Normal 1.03 0.19 0.26
2004 Moderate dry 0.85 0.15 0.23
2005 Moderate dry 0.94 0.16 0.23
2006 Moderate dry -0.32 0.13 0.19
2007 Moderate dry 0.00 0.15 0.22
2008 Moderate dry -0.46 0.12 0.16
2009 Moderate dry -0.33 0.11 0.15
2010 Moderate dry 0.96 0.16 0.22
2011 Moderate dry 0.06 0.12 0.16
2012 Normal 1.45 0.15 0.22
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Figure 2- Percentage of total vegetation cover changes
based on the NDVI index
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Figure 3- Percentage of total vegetation cover changes
based on the EVI index
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Figure 4- Chart of the annual mean values of the
NDVI, EVI and SPI indices
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Determining the correlation between NDVI and EVI vegetation indices and
SPI drought index (Case Study: Golestan rangelands)
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Abstract

In this study the relationship between annual Standard Precipitation Index (SPI) and, remotely sensed indices of
Enhanced Vegetation Index (EVI) and Normalized Differencing Vegetation Index (NDVI) have been studied.
MODIS images of Terra satellites for the period of 2000 to 2012, during the growing season of pastures across
Golestan province alongwith rainfall data of five meteorological stations in Golestan rangelands from their
establishment till 1993 were collected. Pearson correlation coefficient was used to assess the relationship
between rainfall data and vegetations indices. Correlation coefficient between (SPI) drought index and EVI and
NDVI indices was 0.75 and 0.78 respectively at 5% level of significance. Bedsides, correlation between the
NDVI and EVI indices in detection of the vegetation changes were 0.98. In general, the results of this study
showed that in regions with inadequate rainfall data, remote sensing products can be used for drought and
vegetation cover dynamic monitoring.

Keywords: Drought, Standard Precipitation Index, MODIS, Golestan Province
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