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Figure 1- Land use map of Kermanshah Province (Natural Resources Administration of Kermanshah Province)
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Figure 2- DEM of the Kermanshah province and the geographical locations of the study stations
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Table 1- Correlation coefficient (r), Root Mean
Squares Error (RMSE) and mean bias error (MBE)
between precipitation data of Interim and ground
stations during the statistical period of 1989-2015 on
daily scale
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Table 2- Maximum correlation coefficient of NDVI and precipitation in aggregate periods of 1- 365 days and
corresponding period of aggregation in each selected year

it sl 5 Sy 8 (T L Blse o 0593 9 395 FFO-) aoani (o9 30 o5l g NDVI (Stod o b i Y Joo

. Year
Number of grid Parameter 2006 2008 2009
Grid 4: Forest Maximum cor_relation cogff_icie_nt 0.84** 0.44** 0.83**
’ Aggregate periods of precipitation 87 22 40
Grid 50: Agriculture Maximum correlation coe_ff_icie_nt 0.91** 0.89** 0.63**
’ Aggregate periods of precipitation 88 67 69
Grid 61: pasture Maximum correlation coefficient 0.93** 0.79** 0.93**
’ Aggregate periods of precipitation 119 114 115

**Correlation is significant at the 0.01 level %1
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Table 3- Maximum correlation coefficient of NDVI and effective precipitation in aggregate periods of 1-365 days and
corresponding period of aggregation in selected years
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. Year
Number of grid Parameter 2006 2008 2009
I Maximum correlation coefficient 0.85** 0.43** 0.85**
Grid 4: Forest Aggregate periods of precipitation 104 33 65
Grid 50: Agriculture Maximum correlation coefficient 0.89** 0.84** 0.66**
A8 Aggregate periods of precipitation 103 90 72
Grid 61 pasture Maximum correlation coefficient 0.94** 0.77** 0.94**
-P Aggregate periods of precipitation 278 162 245

**Correlation is significant at the 0.01 level %1
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Figure 5 - The effective drought index with aggregation period which had the most significant correlation with
vegetation and NDVI index in the years of 2006, 2008 and 2009 in forest use (a-c), agriculture (d-f) and pasture (g-i)
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Figure 6 - The standard effective precipitation index with aggregation period which had the most significant
correlation with vegetation and NDVI index in the years of 2006, 2008 and 2009 in forest use (a-c), agriculture (d-f)
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Daily monitoring of drought effects on vegetation cover using ERA-Interim
precipitation data and MODIS Images (Case study: Kermanshah Province)
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Abstract

The purpose of this study is to evaluate the effects of meteorological droughts on vegetation cover using satellite
images. For this purpose, vegetation images were extracted from MODIS sensor of AQUA satellite on a 16-days
timescale, during the growing season for three years of Wet (2006), Normal (2009) and Dry (2008) for different
land uses, i.e. forest, pasture and agriculture in Kermanshah province, Iran. After necessary corrections to the
satellite images, the daily Normalized Difference Vegetation Index (NDVI) values were calculated. Then, based
on ERA Interim gridded precipitation data, the summed value of precipitation for the dummy durations of 1-365
days before any given date were calculated without and with a time-dependent reduction function representing
the effect of precipitation on vegetation. The results showed that there is a strong and significant correlation
between Interim rainfall variability and NDVI in three different land uses. The summation durations having
maximum correlation with vegetation were used to calculate Effective Drought Index (EDI). It was identified
that the maximum correlations between NDV1 and EDI had negative values in all three selected land uses. The
reason for this may be related to the technique that EDI employs to monitor drought. While vegetation cover is
affected by precipitation conditions of the same year, EDI is calculated on the basis of daily precipitation with
respect to its long-term average. Accordingly, another index was derived based on effective precipitation (EP)
data, which is called Standard Effective Precipitation Index (SEPI). Results of comparison between NDVI and
SEPI series showed that both series were similarly changed.

Keywords: Remote Sensing, Effective Precipitation, Effective Drought Index, Vegetation Index, Kermanshah
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