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Difference between precipitation and combined potential water loss from land and 
plant surface (evapotranspiration) 

Reference evapotranspiration (Penman-Monteith formula) is used 

Water balance is accumulated:  

- Since start of vegetation season (1st April) 

- Over specified (agreed) period of time 

Surface water balance 
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Surface water balance – crop specific 

 

 
 

   

Not reference, but crop specific potential 
evapotranspiration; growing phases are taken into account 

Not surface water balance, but watre content in upper part 
of soil (root zone) 

Soil taken into account (two parameters – FC and WP) 

Usual suspect: maize 



Surface water balance – crop specific 
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DISS index – Novo Mesto station, shallow soil, 
maize; top 20 years 

   



Surface water balance mapping 

   

Mapping is performed using standard geostatistical methods (multivariate kriging) 

 

 

Case: 

11th June-10th August 

2013 



Surface water balance mapping 

   

Mapping is performed using standard geostatistical methods (multivariate kriging). 

Results filtered over land with agricultural use 
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Surface water balance mapping 

   

Mapping is performed using standard geostatistical methods (multivariate kriging). 

Results filtered over land with agricultural use (and added to soil water holding 
capacity) 
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Surface water balance mapping 

   

Mapping is performed using standard geostatistical methods (multivariate kriging). 

Results filtered over land with agricultural use (and added to soil water holding 
capacity). Resulty can be aggregated over spatial units (mostly municipalities). 
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Drought monitoring  
application of remote sensing data 
 
  Monitoring response of vegetation (not meteorological conditions) 
 
  Vegetation indices are composed from multi-channel measurements: 
 
    - NDVI (Normalized Difference Vegetation Index) – most basic, 2 channels 
 
  - FVC (Fraction of Vegetation Cover) – derived, 3 channels 
 
  - LAI (Leaf Area Index) – derived, 3 channels 
 
  - FAPAR (Fraction of Absorbed Photosynthetically Active Radiation)  

    derived  
 
 
 
 
 
 



 
 
 

Drought monitoring  
application of remote sensing data 
 
Fraction of Vegetation Cover 
[0 – 1]:  
fraction of the surface within satellite pixel  
covered by green vegetation 
 
 

 
 
 
 

Leaf Area Index  

total area occupied by the leaves  

per unit area [m2/m2]  

It provides complementary information  

to the FVC, accounting for the surface  

of leaves contained in a vertical column  

normalized by its cross-sectional area. 

  

 



 
 
 

Drought monitoring  
application of remote sensing data 
 
 
 geostationary satellites 
 + virtually above same location  
    on Earth 
 + large temporal frequency   
 - poor spatial resolution 
 
polar-orbiters 
 + high spatial resolution 

 - long return time 
 
 
 
 
 

 
 
 
 



 
 
 

Drought monitoring  
application of remote sensing data 
 
 

  
 
 
 

 
 
 
 



 
 
 

Drought monitoring  
application of remote sensing data 
 
Implementation in Slovenian Environmental Agency: 
FVC –data provided by EUMETSAT (satellite MSG, processing done by LSA-SAF) 
 
Spatial resolution is limiting factor– homogenious surface ~ 1500 ha 
-> vineyards around Gorica (W Slovenia) 

 
  
 
 
 

 
 
 
 



 
 
 

Drought monitoring  
application of remote sensing data 
 
Implementation in Slovenian Environmental Agency: 
FVC –data provided by EUMETSAT (satellite MSG, processing done by LSA-SAF) 
 

  
 
 
 

 
 
 
 



 
 
 

Drought monitoring  
application of remote sensing data 
 
On 6 Jul 2016 LSA SAF switched to a new FVC and LAI vegetation algorithms. 

Currently, production is switched off.  
 
 
 

 
 
 
 



DMCSEE  
domain &  
activities 
2006-2016 



Why DMCSEE and our  
products? 

Ø SE Europe regional overview of information on drought, 

Ø Tools (models) for visualization and analysis of drought event, 

Ø Set of information resources organized for the collection, processing, maintenance, 
transmission, and dissemination of information in accordance with defined procedures 
to meet specific regional/national needs; 

Ø Access to regional and national drought information; 

Ø New approaches: development in RS in comparison to conventional measurements 
available in global/regional exchange trigerred common approaches;  

Ø but country drought products prepared from local measurements are crucial for 
drought status assessment.  

Ø DMCSEE support to stakeholders 

Ø EDO is developed by of Joint Research Centre (JRC)/a department of the European 
Commission providing independent scientific and technological support for EU 
policy-making:  http://edo.jrc.ec.europa.eu/edov2/ 



www.dmcsee.org 





ü Implementation of standardized precipitation index 

ü Maps of SPI, percentiles and precipitation for the SEE region 

ü Historical maps (record 1951-2000) 

ü Data origin: GPCC data/ update once per month 

Drought bulletin 



Ø Hot spot - short summary, short 
insight of possible circumstances of  
drought at the time of issue. 

Ø Additional and auxiliary information 
(such as methodology used, more 
detailed information on water 
balance or temperature situation) 

Ø Report on drought impacts (more 
about agricultural drought impacts 
is missing!) 

Ø Outlook 

Drought Bulletin for 
SE Europe  

Check new bulletin issued on 
May 16, 2016 on web page 



Drought monitor – 
meteorological drought: 
SPI 



 
 
 

Drought monitoring  
application of remote sensing data 
Accumulation of FVC anomaly – example of  drought 2013 
 

 
 
 
 

• mapping on DMCSEE domain 
• no separation between agricultural pixels 

and other land use 

- difference to last 5 year 
average-computed from 
available archive (Fraction of 
vegetation) EUMETSAT’s 
LandSAF  
- shows the (difference to 5 
year average) – eastern  
Slovenia. 

Up to 30 % 
deviation of 
vegetion 
cover 

Summer 2013 

Check on the web FVC situation in 
May 2016 



• Drought is by definition a departure of current state from a „reference“ state 
=>  reference state equally important as current state) 

• Standardization in progress; simplicity&universality / complexity&specificity 
dilemma 

• International cooperation – sharing resources 

 

Concluding remarks 


