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• Acquire and process agroclimate data

– Timely Climate Monitoring at National & Regional scales
• Assess climate-related risks to the agriculture industry 

– extent and intensity

– probabilities, frequencies and changes in weather and climate trends

– vulnerability of systems (e.g. watersheds) to climate variability

– crop yield forecasting
• Develop Information and Tools

– drought preparedness and planning

– remote sensing, online tools, risk assessment and decision-support
• Communicate climate-related information, risks and options

– online, print, industry events, media interviews

The National Agroclimate Information Service  
focuses on climate-related risks to agriculture



Weather and Climate Indices

o Developing improved drought and 
extreme weather indices and ways to 
integrate into risk assessments.

Soil Moisture Monitoring

o Using high-resolution Radarsat data to 
improve drought and excess wetness 
monitoring and forecasting.

Crop Inventories

o More accurate classification and 
early season crop mapping, and 
acreage estimates from satellite data.

Crop Phenology Metrics

o Development and application of 
algorithms to extract phenological 
metrics from EO time series.

Improved Yield Forecasts

o Improved integration of high frequency 
and high resolution EO data into the 
Canadian Crop Yield Forecaster.

Harvest Progress Monitoring

o Development of methods to map the 
progress of harvest on a national scale.

Crop Disease and Pests

o Linking EO data to improve our ability 
to forecast and monitor outbreaks.

Land Use Change Indicators

o Development of new generation of 
spatial and scalable EO-based agri-
environmental indicators. 
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NAIS Research and Project Work



NAIS Operational Work…

• Monitoring, Assessment and Reporting

– Drought Watch agroclimate maps

– Soil Moisture Monitoring (satellite and ground)

– Canadian/North American Drought Monitors

– Climate Related Production Risk Committee

– Global Crop Monitoring (GEOGLAM)

– Livestock Tax Deferral assessment

– Agroclimate Impact Reporter

– Crop Yield Forecasting
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Hundreds of map products 

updated daily.  Based on 

2000+ climate stations.

Precipitation:
Accumulated

Percent of Normal

Difference from Normal

Percentile

Temperature:
Max/Min

Growing Degree Days

Corn Heat Units

Drought Models:
Standardized Precipitation Index

Palmer Drought Index

Versatile Soil Moisture Budget

Blended Index (in-the-works)

Drought Monitoring:
Production Potential

Forage Supplies

Water Supplies

Drought Watch Web Site
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o Weekly surface soil 
moisture monitoring.

o Regional scale.

o Based on passive 
microwave data from 
the European Space 
Agency (ESA).

o Working with 
Environment Canada to 
develop the way 
forward for EO based 
soil moisture - Leading 

Edge Environmental and 

Agricultural Forecast 
Network (Leafnet)

Soil Moisture (Application Example)

Soil moisture Anomalies
June 15 2015  

Percent 
Soil Moisture

Deviation From 
Average
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This information is used to inform crop production reports and yield forecasting 
and identify areas with extreme conditions to target and implement programs.

Satellite Soil Moisture Monitoring

http://spacefellowship.com/wp-content/uploads/2009/10/smos_key-visual_FINAL_H.jpg
http://spacefellowship.com/wp-content/uploads/2009/10/smos_key-visual_FINAL_H.jpg
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• AIR is an online tool for the collection and reporting of agroclimate 
impacts resulting from weather events across Canada. 

Agroclimate Impact Reporter

• Is a fundamental change in 
how we collect impact 
information and has increased 
AAFC`s ability to collect 
information through surveys, 
crowd sourcing and media.

• Enables a better 
understanding of local and 
regional impacts and 
emerging risks.

• Operational since 2013; 
development continues.



National Production Risk Reporting
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National Dashboards – Climate Related Production Risk Committee (CRPRC)



Monitoring Crop Health and 
Estimating Crop Yields

o Weekly estimates of crop health derived from satellite data 

o Agroclimate interpretations from ECCC climate station data

o Data integrated to forecast field crop yields at monthly 
intervals up to four months ahead of the harvest.  This is 
currently done for 6 crop types.

o Model has been adapted by Statistics Canada to replace the 
September Farm Survey

Predicted Wheat Yields
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Satellite-Based Weekly Crop 
Conditions

Agroclimate Interpretations e.g. Total 
Rainfall



Drought Monitoring
• NAIS is the lead for Drought 

monitoring in Canada. 

• Monthly Product produced with input 
from ECCC, NRCan and provincial 
agencies.

• Canada is a very large and diverse 
country

• The CDM covers all of Canada with 
the exception of the territory of 
Nunavut

• Drought indicators research and 
development are ongoing.

• Limited data and information

• Limited human resources 11



Our focus over the past 2 years…

• Developing and utilizing additional data

– SMOS, VegDRI, CaPA, blended indices and packaging 
data more appropriately for extremes

• Finding efficient processes

– Utilizing ArcGIS online, web services and scripting

• Engaging other departments and agencies 

– Utilizing ArcGIS online

• Ensuring the products are used by decision makers

– CDM website

12



Canadian Blended Drought Indices 
• Canadian drought 

blends are currently 

being developed as an 

experimental product.

• Canada’s blends are 

based on station data 

rather than climate 

district data as in the 

US.

• Currently we are trying 

to optimize the blends 

for different regions of 

the country.  
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Over the past number of years AAFC has been working with the  
NDMC and the USGS to determine the feasibility of a Vegetation 
Drought Response Index (VegDRI) for Canada.  In 2017, we will 
be running Canada VegDRI in a non operational/test mode

Remote Sensing Component Climate Component Biophysical Component

+ +

VegDRI Canada



Agroclimate Impact Reporter
• The Agroclimate Impact Reporter (AIR) application is an online 

tool for the collection and reporting of agroclimate impacts 
(including drought) across Canada.  AIR is Canada’s first online 
spatial database of agroclimate impacts. 

• Impact reports are collected through a network of registered 
users as well as anonymous and media input. 
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• The information gathered by 
AIR plays a significant and 
valuable role in evaluating 
weather and climate-related 
risks to Canadian agriculture 
and supports multi-million 
dollar policy and program 
decisions.



Forest area is greater than 4 million km2 and 45% of Canada’s land area
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Working with other departments

July 30, 2015Federal Government

Fire management agency

USA National Weather Service

We have been working with the Canadian Forest Service to 

link the CFS Drought Code.  Taking an absolute indicator 

using in the Fire Weather Index and creating a relative 

indicator that is usable within the Drought Monitor. 



Creating Efficiencies 
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• Essential to continue to deliver timely 
assessments with limited resources and 
increasing demands.

• Made a switch from desktop GIS to online GIS 

– Heavily utilizing ArcGIS Online tools for 
assessments, editing, and reviewing



CDM Editing Application
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Review Application
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Canadian Drought Monitor Website
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• NAIS has been creating 
monthly Drought 
Assessment since 2003 
for the NADM.

• In 2009 started creating 
a national product, but 
not used externally until 
2015.



Time series enabled
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To begin, select the region you would like to compare, along with the time period for both

Maps, and select Retrieve Map.

2016 2016 AprilMay

Proposed “Monthly Comparisons” Page



Monthly Comparison Slider

Proposed “Monthly Comparison Slider” Page

To begin, select the time periods that you would like to compare, and select the slider to switch between 

the two different maps.

2016 2016 AprilMay



Monthly Comparison Slider
To begin, select the time periods that you would like to compare, and select the slider to switch between 

the two different maps.

2016 2016 AprilMay

Proposed “Monthly Comparison Slider” Page



Working on Using Map Story to 
better explain the drought

• Replace the 
embedded map and 
the narrative with an 
interactive application 

• Esri Story Maps let you 
combine maps with 
narrative text, images, 
and multimedia 
content



Main Page



Page 2 – Western



Page 3 – Central



Page 4 - Atlantic
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