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Data Set 

Satellite Data 
ÅMonthly Brightness Temperature (BT) from channels 4 and 5 of 

NOAA/ AVHRR satellite of 21years (1981-2001), 8x8 km 
spatial resolution. 

ÅMonthly NDVI images for the same time period and pixel size. 

ÅMonthly air temperature extracted by LST images 

 

Ground measurements 
ÅDaily precipitation of Greece water district in 50 x 50 km grid 

size.    
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Methodology 

ÅReconnaissance Drought Index 
(RDI) 

 Estimate Meteorological Drought conditions 

based on hydro-meteorological parameters.  

 

ÅPCA and Clustering 
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Reconnaissance Drought Index  
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The RDIst is calculated by the equation: 

yk is the lnak , yk (upper line) is its arithmetic mean 

and  ůk is its standard deviation  

ak = the initial value for the index (For October ak = 1) and is calculated by: 
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1 Pj and PETj are the precipitation and potential  

evapotranspiration respectively of the j-th month of the  

hydrological year.  
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RDI Drought classes 

Drought Categories RDI Values 

Extremely Wet >2.00 

Very Wet 1.50 to 1.99 

Moderately Wet 1.00 to 1.49 

Near Normal -0.99 to 0.99 

Moderately Dry -1.00 to -1.49 

Severely Dry -1.50 to -1.99 

Extremely Dry <-2.00 
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RDI methodology 

ÅLand Surface Temperature (LST) calculation from channels 4 

and 5 of satellite. 

ÅAir temperature extraction from LST images using air 

temperature data from meteorological stations. 

ÅEstimation of potential evapotraspiration (ETp) with Blaney- 

Criddle method. 

ÅCombination of precipitation maps derived from ground 

measurements with ETp maps for RDI extraction. 
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LST 

 LST extraction for the whole timeseries (1981-2001) in 8 x 8 km pixel size 
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Air Temperature estimation 

ÅEmpirical relationship between LST and air temperature (Tair)  

 (R2 å 0.82): 

   Tair = 0,6143 * LST + 7,3674 
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ETp Blaney- Criddle  

Ⱥɇp = k * [0.46T+8.16]*p  

Estimation of ETp by the Blaney-Criddle method: 

ETp is the monthly potential evapotranspiration in mm, k is the monthly crop coefficient,  

T is the mean monthly air temperature (o C) and p is the percentage of  day hours  

ü The Crop coefficients k are calculated for each different vegetation type of 

the study area based on Corine Hellas 2000 and for each month of the year. 

ü Extract day hours percentages (p) maps for every month for the region 

middle Latitude (39o). 

 

üBoth k and p maps are extracted in GIS environment (ArcMap 9.1). 
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Extraction of monthly rainfall maps based on conventional daily data in 50 

x 50 km grid size from 1981 to 2001. 

Precipitation maps 

Precipitation map for April 2001 
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RDI maps 

 Typical annual RDI Index for the hydrological years 1996-1997 (left) and 1999-2000 (right).  
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12-month RDI st for Larissa station (1949-2006)
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PCA and Clustering  

A linear transformation,  the new measurement axes are linear 
combinations of original measurement axes. Using the 
eigenvectors of the covariance matrix (resulted from PCA) 
of a data set as new measurement axes for that data set 
has two major effects. 

 Illustration of a modified coordinate system in which the pixel vectors have uncorrelated components 
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ÅFirst, the new channels are orthogonal with respect to each 
other, which is not the case with most raw image data since 
channels are usually highly correlated (particularly the RDI 
data of our study).  

ÅSecond, the variance (information plus noise) implicit in the 
original channels are ñpackedò in the new channels such that 
the eigenchannel (vector) with the highest eigenvalue 
(eigenchannel 1) typically contains considerably more 
variance than the second eigenchannel (Richards, 1986). 

ÅThe same comparison holds for eigenchannel i and 
eigenchannel i+1. It has to be mentioned that a result of the 
principal component transformation is that the new midpoint 
for each eigenchannel is at 0, with approximately half the new 
data being negative and half positive. A separate, new 
midpoint can be specified for each selected eigenchannel 
(Ingebritsen and Lyon, 1985). In our case the PCA of the 19 
RDI annual channels produced the results shown in the 
following tables.  

 

 dalezios@uth.gr                           Lab. Agromet. University of Thessaly  


