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Drought monitoring system for Austrian agriculture 

(ACRP Project AgroDroughtAustria (ADA) – ada.boku.ac.at) 

References 
 

Eitzinger, J., Parton, W.J., Hartman, M., 2000. Improvement and validation of a daily soil temperature submodel for freezing/thawing periods. Soil Science, Vol. 165, No.7, 525-534. 

Eitzinger, J., Formayer, H., Thaler, S., Trnka, M., Zalud, Z., Alexandrov, V., 2008: Results and uncertainties of climate change impact research in agricultural crop production in Central Europe. 

Bodenkultur, 59/1-4. 

Hlavinka, P; Trnka, M; Balek, J; Semeradova, D; Hayes, M; Svoboda, M; Eitzinger, J; Mozny, M; Fischer, M; Hunt, E; Zalud, Z (2011): Development and evaluation of the SoilClim model for 

water balance and soil climate estimates. AGR WATER MANAGE. 2011; 98(8): 1249-1261. 

Parton, W.J., J. W. B. Stewart, and C. V. Cole. 1988. Dynamics of C, N, P and S in grassland soils: a model. Biogeochemistry:109 - 131. 

Parton, W.J., A.R. Mosier, D.S. Ojima, D.W. Valentine, D.S. Schimel, K. Weier, and A.E. Kulmala. 1996. Generalized model for N2 and N2O production from nitrification and denitrification. 

Global biogeochemical cycles 10 (3):401-412. 

Peterjohn, W.T., J.M. Melillo, P.A. Steudler, K.M. Newkirk, F.P. Bowles and J.D. Aber. 1994. Responses of trace gas fluxes and N availability to experimentally elevated soil temperatures. 

Ecological Applications 4:617-725 

Trnka M., Buchgraber K., Eitzinger J., Gruszczynski G., Resch R. and Schaumberger A. (2006) A simple statistical model for predicting herbage production from permanent grassland. Grass 

and Forage Science 61 , 253-271. 

Schaumberger, A. (2011): Räumliche Modelle zur Vegetations- und Ertragsdynamik im Wirtschaftgrünland. Dissertation, Technische Universität Graz, Institut für Geoinformatik, 264 S. 

 

 

• The drought monitoring system (Fig. 2) combines already existing tools GRAM (Trnka et 

al., 2006; Schaumberger, 2011) and SoilClim (Hlavinka et al., 2011) extended by crop 

specific phenological model and drought/heat stress and impact indicators. 

• Set of calibrated indicators and methods on crop specific drought and heat vulnerability 

and impacts based on measured yield data and crop model application. 

• Adapting and validating methods for crop drought and heat stress detection 

implemented in a GIS based monitoring system with high spatial and temporal resolution 

(0.5x0.5km, daily outputs) for main vulnerable arable crops. 

• Implementing a  10 days and a medium term forecast method for drought occurrence. 

• Testing the crop specific drought monitoring system for operational use including 

stakeholder and selected farmers involvement. 

METHODS and TOOLS  

 

Most regions of Austria are humid or semi-humid but the main important crop production 

regions are frequently and with an increasing trend over the past decades affected by agro-

meteorological droughts (often combined with heat stress), where water deficit and/or heat 

effects leads to significant yield decrease of various crops. Many studies show that these 

conditions will accelerate under future climate scenarios in Central Europe and affect most 

Austrian crop production regions (Fig. 1).  

INTRODUCTION 

 

• Established data base on drought conditions and drought/heat effects on crops including 

field experimental and statistical yield data.  

• Calibrated soil water balance model for various sites and crop conditions in Austria. 

• Set of crop specific phenological models and drought/heat stress and impact indicators 

calibrated for various periods, sites and crops (Fig. 3). 

• Models and data flows implemented in GIS and tested (Fig. 4) 

• Implementation of tailored features for stakeholder use and interaction (ongoing).  

 

  RESULTS 

 

The aim of the project (2014-2016) is to develop and test a crop specific drought and heat 

monitoring and forecasting system for agriculture in Austria by reaching the following 

objectives: 

• Establishing a data base and developing methods for crop drought and heat stress 

detection and impact for main crops (wheat, barley, maize, sugar beet, grassland).  

• Adapt and validate methods and test the crop specific drought/heat monitoring system for 

operational use.  

• Establishing a forecasting approach modelling drought and heat occurrence. 

• A web portal for presentation and test of the crop specific drought monitoring and forecast. 

OBJECTIVES 
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Fig.1. Increase of potential evapotranspiration under  

future climatic conditions in Eastern Austria. 

Fig.2. Concept of the drought monitoring system for crops. 

Fig.4. Example of GIS presentation for a grassland  

drought indicator based on the GRAM model. 

Fig.3. Time series of ADA crop drought/heat indicators. 


