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Presentation Outline
• Project Rationale and Background (Glen; 5 min)

• Accessing NOAA Forecast Output (Sean; 20 min)

• Agricultural Weather (AgWx)

Script Overview

• NOMADS data portal

• Forecast Models

• Continuing Work

• Q & A (5 min)

• Example Applications (Glen; 15 min)

• Q & A (15 min)



Climate is what you expect;
Weather is what you get.

Farmers need weather intelligence.

NOAA has weather data, but…

https://umaine.edu/climate-ag/



cci-reanalyzer.org
climatereanalyzer.org





Alaska too!



Numerical Forecast Models

• Equations solved on horizontal and 

vertical grids

• Initialized from station and satellite data at 

regular intervals (e.g., 00, 06, 12, 18 UTC)

• Model outputs typically 1 or 3-hourly

• Global and regional models run in 

cooperation between the National Centers 

for Environmental Prediction (NCEP), 

National Oceanic and Atmospheric 

Administration (NOAA), and the National 

Weather Service (NWS).





What is a script?



AgWx Script Overview

1. Query NOAA forecast model data portal twice daily (00, 12 UTC) 

using UNIX shell scripts.

2. Retrieve gridded observations from surface analyses and forecasts 

from global and regional models.

3. Extract and process weather metrics using NCL scripts.

4. Output spreadsheet-readable CSV files with 10-day forecast 

metrics for a list of site locations.

5. Files placed into web accessible folder on UMaine Climate 

Reanalyzer.



AgWx Variables

T (2m and surface)
Dewpoint T
Relative Humidity
Surface Pressure
Wind Speed and Direction
Wind Gust
Precipitation
Precipitation probability (in the works)
Water Equivalent Snow Depth
Total Cloud Cover
Soil T at 2” and 10”
Soil Moisture at 2” and 10”
Downward/Upward Short/Long Wave Radiation
Ground Heat Flux
Potential Evaporation
Plant Canopy Surface Water (NAM only)
Evapotranspiration (Penman-Monteith from NCL function)



Sample file at
http://cci-reanalyzer.org/misc/agwx_sample_GFS.csv





NOMADS provides access to 
dozens of operational models!



Models of Interest

• Real-Time Mesoscale Analysis (RTMA)
– 2.5 km

• Used for hourly observations
• North American Mesoscale (NAM)

– 3 km
• Hourly from 0 to 60h (2.5 days)

– 12 km
• 3-hourly from 63 to 84h (3.5 days)

• Global Forecast System (GFS)
– 0.25° (~30 km)

• 3-hourly from 87 to 240h (10 days)



GFS (~30 km)

NAM (3 km)



GFS (~30 km)

NAM (3 km)





Continuing Work

• Integration of data streams 

from the NWS National 

Digital Forecast Database 

(NDFD)

• Web interface for accessing 

AgWx CSV files



Questions?



21

A low cost, easy to use, & powerful platform
for using weather data

in farm decisions

Image: http://oozie.org/copyright-and-dmca

http://oozie.org/copyright-and-dmca
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Love makes the world go ‘round
But weather makes the crops grow

22
Photo:  Public domain http://oozie.org/copyright-and-dmca

http://oozie.org/copyright-and-dmca
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Weather data text 
files FTP server box

VBA script brings 
new weather into 
Excel workbook

Excel recalculates 
values and 

updates charts

VBA saves tables 
and charts as web 

pages to server

Growers reach info 
as single-click, 
small, fast web 

pages

New for 2017
… free weather data for anywhere
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The great question

Is Excel up to the job?

Yes!

Photo:  public domain
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 Pros and  Cons
of using Excel vs. a database query system

  Direct access for crop expert to define and adjust models.
You just do it.

  Simple & Inexpensive.  Low technical overhead.  Off the shelf software

  No limits on calculation OR presentation options.

  Direct access to info for end users. 
(no drop down boxes, click through layers)

  Brute force use of computer processing and file storage.

  But plenty of Speed and Scale capacity
for what we need to serve Maine agriculture! 

Zorba the Greek, 
the original “Just Do It” guy
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Visual Basic automation
is the spark that makes it happen
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This isn’t just an idea.
We already have a system running.
The hard part is already done.

It can “easily” be extended to other crops and livestock.



28



29



30

Forecasting

photo by mharrsch
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Fungicide guidance for Apple Scab protection

Find most recent spray date in left column

Columns in same row show estimates for end of 
protection and start of next infection period
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THI = Temperature Heat Index for livestock
Productivity per dairy cow has rapidly increased,

but so has sensitivity to THI stress.
Warming temperatures from climate change are increasing THI.

Cooling improves: 
- Cow comfort and health
- Milk production
- Reproductive efficiency
- Water and Feed efficiency

But cooling systems cost Money to operate

Response: 
Monitor and Forecast
site-specific hourly THI

Photo: ArieTh. Public domain



36Image Credit:  Samsung Corp. investor update     http://aod.teletogether.com/sec/20131106/eng_view.asp

Personalized Decision Support

“Future agricultural adaptation will occur in a decision environment 
characterized by high complexity, 

and the increasing pace and intensity of climatic change.”   ~ USDA, 2012 


Weather
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“If you can’t measure it, you can’t manage it.”

“If you do measure it,
You can manage it better.”
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Needs Justification for irrigation water, fertilizer & pesticide.

Evaluation – Diagnose, understand, and correct problems.

Planning – Estimate how different options are likely 
to perform under different weather scenarios.

Reporting – Food safety and GAP certifications

Weather-based farm 
management records 
increase capacity for:



Contact Information

Forecast Data Access
Sean Birkel (birkel@maine.edu)

Agricultural Decision Models
Glen Koehler (glen.koehler@maine.edu)

Support for this work was provided by the USDA Northeast Climate Hub.  
We thank Climate Hub representatives David Hollinger (USDA, Forest 
Service), Erin Lane (USDA, Forest Service), 
and Ivan Fernandez (UMaine)
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