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Background: 



Global Inventory Monitoring and Modeling System (GIMMS) project

- One of the longest chronological series of RS data with global coverage

- The NDVI3g time series is an improved 8-km normalized difference vegetation 
index (NDVI) data set produced from Advanced Very High Resolution Radiometer 
(AVHRR) instruments that extends from 1981 to the present. 

- The latest version, 3g.v1, spans the period July 1981 to December 2015. 

- In a series of articles during the early 1980s, Compton J. Tucker, demonstrated 
how the Normalized Difference Vegetation Index (NDVI) generated from NOAA’s 
Advanced Very High Resolution Radiometer (AVHRR) data can be used to map 
land cover and monitor vegetation changes and desertification at continental and 
global scales. 





Questions?

• What can we conclude about forest vegetation dynamics in particular
in the Central, Eastern and South eastern regions of Europe over the 
last three decades using chronological GIMMS NDVI and possibly
other auxiliary data (climatic records, Corine LC, main tree species 
distribution, digital terrain model)

• Is it possible to detect Climate Change signal in forest vegetation
using remote sensing chronological series at pan European scale?

• Can we make a simple system of CC impact asessment adopted to 
forest managers and policy makers?



Methods

• GIMMS NDVI 3g.v1, July 1981 to December 2015 (ecocast.arc.nasa.gov) –
bimonthly NDVI data

• European Climate Assesment & Dataset (E- OBS) (http://www.ecad.eu/ ) 
- daily gridded data set 1950-2015, TG,TX,TN,RR

• Corine Land Cover 2012 (www.eea.europa.eu) 

• SRTM 90m Digital Elevation Database (http://www.cgiar-csi.org/ )

• Tree species maps for European forests (http://www.efi.int )

http://www.ecad.eu/
http://www.eea.europa.eu/
http://www.cgiar-csi.org/
http://www.efi.int/


Data processing 
(packages): 

• library(raster)

• library(rgdal)

• library(maptools)

• library(sp)

• library(ncdf4)

• library(rts)

• library(gimms)



GIMMS NDVI TRENDS 1982-2015  - Vegetation season 1.4. – 30.10. 
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Summer season JJA Autumn season SON



Average temperature ECA&D TG trends 1982-2015
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Average temperature TG trends 1982-2015
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Total precipitation RR trends 1982-2015  - Winter season DJF
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Total precipitation RR trends 1982-2015

Summer season JJA Winter season SON



Forest area selection (forest mask)

• GIMMS pixels of C-E-SEE countries with > 50% forest cover according
to Corine LC 2012 















GIMMS NDVI 1982-2015 (3 Beskydy tiles)

Raw GIMMS data GIMMS data with KNN imputation



Average annual NDVI 1982-2015 (Beskydy tiles)









ETCCDI’s 27 core climate change indices for 
Beskydy (Bily Kriz)

• Shifts in the number of days where comparatively extreme conditions 
are observed.

• Growing season length.

• 10th and 90th percentiles of temperature versus baseline conditions.

• Lengths of warm, cold, wet, and dry spells.

• Counts of days where precipitation exceeds a threshold.

• Total precipitation where precipitation exceeds the 95th or 99th 
percentile of the baseline.









Conclusion

• In general, mostly positive increase in NDVI is predominant in 
European forests (increase of growing season length!?)

• There is spatial consistency between decrease of NDVI and increase 
of temperature in summer and autumn season in eastern European 
stepic region (Pannonia basin, southern Ukraine)

• Some inference about forest responses and climatic forcing at 
“smaller” grid scale can be provided by incorporation of NDVI with 
auxiliary climatic data and chronological analysis (although regional 
cases should be evaluated separately having particular environmental 
settings in mind!)

• Further work: NDVI trend by LC categories in EUROPE (AVHRR LC, 
Modis LC…) & Regions (PANEL dana), Forecasting?


