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What is VegDRI? 
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• Hybrid drought index that combines satellite observations of vegetation 
health with climate station information and land biophysical information 
to determine drought categories. 

• The index looks at anomalies in crop growth and builds a model that 
relates these to precipitation and temperature anomalies. 
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VegDRI Model Development (Tadesse et al 2015, 2017)… 
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Tadesse, T., Champagne, C., Wardlow, B.D., Hadwen, T.A., Brown, J.F., 
Demisse, G.B., Bayissa, Y.A., & Davidson, A.M. (2017). Building the vegetation 
drought response index for Canada (VegDRI-Canada) to monitor agricultural 
drought: first results. GIS Science & Remote Sensing, pp1-28. 



VegDRI provides higher spatial resolution  
on the impacts of drought… 
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Impact of Data Inputs on VegDRI 

Average Over 
all Periods 
 
71% Pixels had 
no class 
difference 
 
92% of pixels 
were within +/- 1 
Class 
 
98% of pixels 
were within +/- 2 
Class 



Test results from the 2020 Canadian VegDRI Model 
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August 2020 VegDRI – CDM Comparison 

The Canadian VegDRI will be released 
and posted regularly on Drought Watch 
website www.agr.gc.ca/drought in 2021  



The Evaporative Stress Index (ESI) 

• The ESI describes temporal anomalies in ET, highlighting areas 
with high or low rates of water use.  

• The ESI has the capability for capturing early signals of “flash 
drought”, brought on by extended periods of hot, dry and windy 
conditions leading to rapid soil moisture depletion. 
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CDM Reviewer Application 
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http://aafc.maps.arcgis.com/apps/webappviewer/index.html?id=63e9d3dfe5bd45
5c9dfa58df8258b337 

http://aafc.maps.arcgis.com/apps/webappviewer/index.html?id=63e9d3dfe5bd455c9dfa58df8258b337
http://aafc.maps.arcgis.com/apps/webappviewer/index.html?id=63e9d3dfe5bd455c9dfa58df8258b337
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CDM Reviewer Application 
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CDM Reviewer Application 



Objective Blends and Drought Indices Table 
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• The goal of this project is to 
develop a Table that would 
provide a quick assessment of 
each indicator for each 
climate station in the country.  

• The table would incorporate 
the indicators into short and 
long term objective blends 

• The stations could then be 
displayed as a service on our 
CDM editor application or an 
application on our website. 
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Objective Blends and Drought Indices Table 



The high-level approach 
• Use existing forecasts from ECCC MSC (one month 

forecasts to start, then seasonal) to produce various 
drought indices. 

• Create and automate a system to classify areas of intensity 
of drought based on the CDM classifications using a blend 
of the forecast indices.  

• Develop output product(s) that show forecast conditions 
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Drought Outlook 



Drought Outlook Data Sources 

• GEPS Forecast (http://dd.weather.gc.ca/ensemble/geps/) 
– Forecasts in 3/6 hour steps to 16/32 days 
– Regularly spaced ~0.5 degree resolution 
– 21 ensemble members 
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• “Forest” made of up of random 
partial decision trees 
 
 
 
 

• Uses all available information to 
classify drought 

• Apply trained Machine Learning  
to predict drought 
– Forecasted drought indices created 

from GEPS data 
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Trained machine learning algorithm 
-  Drought indices (2004-2015) 
- Historical CDM (2004-2015) 
- Auxiliary data (Ecozones map,   
month, etc) 

Drought Outlook 



Sample Results – July 2018 

17 



Sample Results – August 2018 
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Canadian Drought Outlook 

August forecast compared with the August CDM assessment  



Canadian Drought Outlook 

September forecast 
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