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Research at TFGT 

Dep. of Physical Geography and Geoinformatics (TFGT) 

 

ÅApplied 

multidisciplinary  

research 

ÅGeoinformatics 

ÅRemote sensing 

ÅPhysically based  

modeling 



Climate change in the Carpathian basin 

ÅPredictions until the end of the century: 

ðStable/ slight decrease in the yearly amount of 

precipitation     more and more during extreme 

events 

ðSevere rise in average yearly temperature 

Larger susceptibility to drought 



Aims 

ÅEstimate phenology and productivity parameters based on 

medium resolution satellite data 

ÅDevelop time series to monitor the process of drought 

ÅEvaluate phenology and productivity parameters as proxi for 

drought measurements 

ÅAutomate the workflow 

Coniferous forest Deciduous forest 

Relation between 

climate and periodic 

biological phenomena 



MOD13Q1 VI Data 

ÅAtmospherically corrected base data 

Å 250 meter spatial resolution 

Å 16 day maximum value composites (MVC) 

Å CV-MVC 

Å QA data 

 

Å23 images per year, 16 years: 368 Images 

 L = 1, C1 = 6, C2 = 7.5, G = 2.5 (Huete et al 1999) 

EVI = Ὃ   



ArcGIS/Python processing tools 

ÅDownload 

ÅQuality selection 

ÅPixel subsetting 



Workflow 

PAI 
T, P, é 



Data preprocessing 

ÅOutliers removal 

ÅNoice reduction 

ÅLocal 

polynominal 

fitting with 

adaptive Savitzky-

Golay filter 

ÅAssumption of  

seasonality 

 



Raw NDVI and EVI data 



ÅThrough the years, the shape of the curves is the same 

Å Very similar curves 

Å Locust has larger amplitude than pine 

Preprocessed data 



Phenological parameters 

Ekhlundh ï  Jönsson 2015 

a) Season start 

b) Season finish 

c) 80% level 

d) 80% level 

e) Maximum level 

f) Amplitude of the 

growing season 

g) Length of the growing 

season 

h) Small seasonal integral 

indicating productivity 

i) Large seasonal integral 

indicating productivity 

 

 



Phenological parameters - calculations 

ÅOwn software  
(Noel Majernyik, SZTE Bolyai Institute) 

ÅTimesat v3.2 

 

 

 

Settings for: 

Å Data quality  

(to determine the weights) 

Å Outliers removal (seasonal trend  

decomposition method ) 

Å Savitsky-Golay fitting method 

Å Start/end of season method 

 



Deviation of S-integral from the average between 

2000 and 2015) for locust (L) and pine (P) forests 

Å8 test areas 

ÅSimilar patterns 

ÅHigher differences for locust 



Pálfai Aridity Index as measurement for drought 

6-8 moderate drought 

8-10 moderate to severe drought 

10-12 severe drought 

12<  extremely severe drought 

(ATIVIZIG) 

Kiskunhalas 



Locust 

Comparison between the deviation 

of  the s-integral for locust and PAI 

Å2000, (2003, 2007, 

2009,) 2012 and 

2013 years with 

decreased 

productivity 

ÅPositive deviations 

in 2002, 2004, 2005, 

2006, 2010, 2014, 

2015 

ÅDifferences in 

behaviour for locust 

after drought years 

in 2000 and 2003 
 

ÅSignificant coincidence 

ÅWater scarcity 

ÅSandy soil 

ÅLowering of the groundwater table 

ÅAmplitude differences due to ecological  

characteristics and growth patterns 



Relationship between vegetation productivity  

(S-integral) of  4 locust forests and PAI index values  

ÅNo clearly quantifiable relationship 

ÅSometimes impact on  following years (2001-2002) 

  


