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Experience and Capability 

• Established in 1998 for emerging technology 
in new and established business 

• Core Team of 14 technology and business  
consultants plus farmer advisors and  
agronomists to ground-truth new 
technology  solutions and an extensive 
network of specialty  consultants 

• Full service capability including business 
and  market strategy, technology and 
solution  development 

 

Approach 
• Our robust, proven approach builds on 

our  experience of similar assignments 
with other  organizations 

• We take a holistic approach and are able 
to  support you on the wider business  
transformation and implementation of 
strategy 

 
Independence 

• We provide relevant, independent and  
impartial advice to ensure that 
assignments  help meet your business  
objectives 

• We always seek the best solution for our 
clients  to help support your ambition, and 
that means  being honest if we believe 
that you are  moving in the wrong 
direction 

• Prassack Advisors research and interviews 

• Interviews were conducted July 2016 

• Discussions and interviews were conducted 
by subject matter expert 

• Third-party research and review 

  Objective: 
 
• Communicate the value of weather data for 

Agronomic systems 
• Provide a comprehensive definition of weather 

data and how to “speak weather” 
• Describe best practices to incorporate weather 

data in an agronomic system 
• Describe how to evaluate and choose a weather 

data vendor (establish comparison criteria) 
  
The objective of this Technical Report is to provide a 
better working knowledge of weather data for 
agriculture.  From this, agricultural solution providers 
will be more prepared to evaluate the 
implementation of weather data into their solution 
and better able to communicate with and support 
their end users.  
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Everyone talks about the weather.  It drives 

decisions in both our personal lives and our 

business lives, and there is no industry more 

impacted by weather than agriculture.  At its very 

foundation, the agriculture industry is dependent 

on the physiology and vigor of plants. Plant vigor, 

essentially its ability to efficiently grow and 

produce value, is impacted more by weather 

conditions than any other variable.  And yet, 

weather data is being poorly integrated into the 

precision agriculture movement: Less than 10% of 

the agriculture technology [AgTech] software 

solutions are integrating weather data in a form 

that creates new value. By filling this gap, solution 

developers will provide greater agronomic insight 

into each plant’s health and each field’s condition 

leading to better management decisions regarding 

potential interventions, daily operations, and 

strategic planning.  

Today’s software solutions for agriculture are 

evolving from basic data management tools 

towards true decision support systems.  This is true 

for solutions used by growers, agriculture retailers 

[ag retailers], input suppliers and manufacturers, 

and distribution.  The successful solutions will do 

more than simply embed a weather forecast panel 

into their user interface (which ultimately delivers 

little value to the user).  Instead they will 

intelligently integrate the power of weather data 

with other types and sources of data to embed 

new insight into their solution’s analytics and 

workflows.  In this sense, the real value to users 

will be masking the complexity of weather data 

while delivering high value, actionable insight.  The 

best solutions will integrate the power of weather 

data with sophisticated ‘behind the curtain’ 

modeling and thoughtful visualizations to facilitate 

more effective and straightforward decision-

making.  

Integrating weather data into decision support 

systems will become even more important as 

weather variability increases due to climate shifts. 

The weather patterns of the past for a given 

location – from which basic farming practices were 

designed and scheduled – are no longer viable 

indicators of future trends.  Geographic shifts in 

critical, but subtle, weather attributes can 

significantly impact agriculture success. For 

example, incrementally higher night-time low 

temperatures can enable disease outbreaks where 

none existed before, and increased growing degree 

units (GDU) can make weeds more resilient to 

herbicides.  With today’s more sophisticated 

farming practices, too much is at risk to rely on 

weather averages over the past thirty years – 

those patterns are simply no longer relevant.  
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Introduction 

 

‘The Weather’ is what 

we all talk about.   

 

‘Weather Data’ are the 

meaningful, numerical 

values behind the 

conversations. 

 



Introduction (continued)  

Because of the direct relationship between 

agricultural decisions and weather, it is critical to have 

a common understanding of weather data itself – not 

the difference between cumulus and cirrus clouds or 

the impact of an El Nino event – but a foundational 

understanding of how weather data is captured, 

processed, analyzed and improved.  There are very 

real differences in how weather data is generated 

based on the purpose it’s intended for.  Simply put, 

the processing and attributes of weather data used to 

monitor road conditions, plan a picnic, or manage 

aircraft landings are significantly different than those 

required to monitor plant growth, crop stress, and soil 

conditions.  
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Source:  National Center for Atmospheric  Research (NCAR) 

The objective of this technology guide is to provide a 

better working knowledge of weather data for 

agriculture and provide examples of best practices to 

deliver better decision-making insight to users.  From 

this, solution providers will be more prepared to 

design the intelligent implementation of weather data 

into their solution and deliver greater value to their 

end users. As importantly, users of weather data will 

have a better understanding of how weather data and 

weather—driven modeling can provide greater value 

to their business decision processes.  
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In general, “weather” refers to the local 
environmental condition at any given moment 
and “weather data” are the measured values 
associated with those moment-by-moment 
conditions at any location.  Relying on our 
instincts to guess what the weather will do next 
week or using personal memory of the weather 
from previous seasons are not viable options for 
modern agriculture enterprises.  Today’s growing 
weather variability coupled with growing demand 
for data-driven decision processes requires 
structured and accurate weather data to support 
granular and actionable analytics.  While the 
media tends to focus on an increase in extreme 
weather events associated with climate change – 
such as flooding, high intensity storms, and heat 
waves – the insidious threats to agriculture are 
actually the comparatively minor shifts in weather 
conditions at the local level as the season 
proceeds that impact decisions during pre-season 
planning (e.g. seed selection) and in-season 
operations (e.g. new pests and diseases to track 
and mitigate).  Increasing weather variability is 
challenging the status quo of generational farming 
practices.  Because weather drives both plant 
physiology and pest pathology, stresses are 
appearing in new areas and disappearing in 
others due even to the smallest, but consistent 
climatic changes.  For example, even a slight shift 
to higher night-time low temperatures enables 
certain plant fungi to thrive – introducing new 
intervention requirements where never needed 
before.  By combining near real-time high-
resolution weather data with biological models in 
decision support solutions, these emerging 
stresses can be identified and alerted in sufficient 
time to prevent potentially catastrophic crop loss.  
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Value of Weather Data for 
Decision Support  

Long-term “average temperatures” are no longer a 
viable baseline on which to predict best agronomic 
practices.  
 
Figure source:  Globalchange.gov/highlights/report-
findings/our-changing-climate 

‘ The Weather ’  is  what we al l  ta lk about .   

‘Weather Data ’  are the meaningful ,  numerical  values 
 behind the conversations .  
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sion is forbidden.  
the accuracy,  

ation contained 

V a l u e  o f  W e a t h e r  D a t a  f o r  
D e c i s i o n  S u p p o r t  ( c o n ’ t )  

On the flip side, there can also be positive impacts to these changes in seasonal weather.  For example, 
growing season length (frost-free season length) is increasing across global crop production areas.  This 
means that longer-season varieties can be planted in areas that formerly required short-season varieties 
with lower yield potential.  Taking advantage of these changes requires diligent monitoring of recent and 
forecast weather data, and sophisticated analyses that produce actionable results.  
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Figure source: NOAA/NCDC / CICS-NC 

Interestingly, weather data itself is often not all that valuable.  Very seldom is just a single weather data 
attribute sufficient to make a decision without other context provided either through human thought 
processing or automated data analytics.  Sure, if it’s raining heavily outside the tractor cab at this moment, 
that’s probably enough data to determine that the field is not fit to spray, but knowing the total 
accumulation of rain over the past 5 days plus the expected rain volume over the next 5 days is more 
valuable to determine when it can be sprayed and effectively plan ahead.   
 
More significant decisions require the integration and processing of multiple data types with weather data 
to derive actionable insight.  These other data types may include characteristics such as yield, planting 
date, soil type, irrigation volume, commodity prices, or crop type to name just a few.  Weather data 
feeding agronomic and biological models are able to produce the greatest insight.  



The analysis of weather data and the integration of 

weather data with other data sources add value across 

the entire workflow and decision spectrum including 

pre-season planning, daily machine and labor 

operations, agronomic monitoring and interventions, 

and post season analysis.  And that’s just for on-farm, 

field-level decisions.  Weather data and analytics also 

generate aggregate insight for decision support across 

geographic areas, such as a retailer operation, sales 

region, state, commodity region, and even global 

commodity tracking.  

While not exhaustive, the following insights derived 

from weather-driven analytics and agronomic models 

are examples of the power of weather data.  These 

insights can assist with a range of decisions that will 

impact costs, yields, and even income (through better 

hedging decisions):  
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Farm 

Management      

Examples: Planting ,Fertilizer Application and 
other application windows for interventions, Crop 

Protection, Irrigation Requirement, Projected 
Harvest Date 

Soil Examples: Soil Moisture, Field  Tractability  

Plant Examples: Crop Stage, Crop Stress, Projected 
Yield, Crop Dry Down,  Disease Risk, Insect Risk 

INSIGHTS
from Weather-Driven 

Analytics and 
Agronomic Models 

More examples and specific use cases are provided in Section 5, Incorporating Weather Data Insight into an 

Agronomic Solution. The true value of incorporating weather data into any solution will come from delivering the 

decision support most important to specific users; insights should be helpful, actionable, granular, and timely.  

V a l u e  o f  W e a t h e r  D a t a  f o r  
D e c i s i o n  S u p p o r t  ( c o n ’ t )  
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So, What is 
Weather Data? 

For agriculture, it is easiest to categorize weather data into three primary classes based on 
time:  historical or ‘observed’ weather, current weather, and forecast weather.   The utilization 
and integration of all three weather data types is critical for any agricultural solution.  
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Forecast – These data are estimated 
values of future conditions at a 
particular location – looking ahead 
from less than an hour to a few days or 
weeks.  Not surprisingly, the longer the 
forecast period the higher the 
expected variability in forecasted 
values versus what will actually occur.     
Forecast periods longer than 2 – 3 
weeks will generally combine historical 
data for that location with 
meteorological and atmospheric 
forecast data to try to improve overall 
accuracy.  
 
For agriculture, forecast data can be 
integrated with agronomic models and 
decision support systems to influence 
daily operational decisions such as 
fertilizer timing, weed control 
applications, or harvesting.  

Current – These data are actual or 
estimated values of conditions as of 
‘right now’ at a particular location or 
area based upon observations and 
complex algorithms that combine 
those recent observations (even from a 
few moments ago) with 
meteorologically modeled forecast 
data.  
 
For agricultural decisions, the value of 
current weather data is practically 
limited to supporting immediate 
operational decisions, such as weather 
alerts (e.g. rain, hail, high winds) to 
determine field workability, equipment 
routing, follow-up scouting 
requirements, or labor safety.  

Historical – Sometimes referred to as 
‘observed’ data, these are data about 
the weather at a particular location 
and time that has already occurred 
based on measured observations from 
multiple sources such as weather 
stations, satellites, or Doppler radar.  
This is data that ranges from a few 
moments ago to years ago   and may 
be provided from an hourly to daily 
basis.  
 
For agricultural decisions, historical 
data drives the most critical decisions. 
The actual weather season-to-date 
determines crop growth, stress, 
vulnerabilities, and yield. Historical 
data is critical for agronomic modeling, 
production analysis, and planning – 
providing for analysis of previous 
season results, pre-season planning, 
and in-season monitoring.  
 For agronomic analysis and modeling, using historical 
daily data more than 10 years in the past may 
introduce higher error rates and misinformation due 
to the impact of climate change which has shifted the 
“typical” or average daily values.  Using older data 
would errantly slant the values to conditions that are 
no longer likely to occur.  

1 

1 
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The most powerful  appl ication of 
weather data for farming occurs 
when historical  data is  combined 
with forecast data – applying the totality 

of the season-to-date weather and expected 
weather for the next critical period.  For example, 
only using a 5-day precipitation forecast to 
manage irrigation scheduling would fail to 
account for the rainfall that may have occurred 
over the past 5 days.   
 
It is difficult to discuss weather data without also 
addressing climate data and climate change, but 
there is a big difference between the two. 
Whereas weather data is the environmental 
condition at a location and single point in time, 
climate represents the cumulative weather 
conditions prevailing in a general area over a long 
period – the average trend in weather over time.  
 
To be sure, climate change is increasing the 
weather variability within a growing season.  
Applying the use of weather data in decision 
support systems provides farmers and others in 
the agriculture value chain with tools to monitor 
the day-to-day impact of climate change in their 
operations and compensate for those changes 
over time.  

 

is the 
environmental condition at a 
location and point in time 
whereas the climate is the 
general weather conditions 
prevailing in a general area over 
a long period.   
 

is increasing 
weather variability within a 
growing season.   
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Many different weather data attributes can be generated for each of the weather data types 

(historical, current, and forecast) such as temperature, precipitation, humidity, wind speed and 

more.  Of course there are then variations of these attributes such as minimum temperature, 

maximum temperature, or long-term normal temperature.   For forecast variables the addition of 

probabilities and conditions such as percent chance of rain and cloudiness are especially useful.   

The following table provides an overview of the base weather variables required for agricultural 

decision support solutions:  
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Which weather variables are 
important to agricultural decision-
support systems? 

Historical Current Forecast 

Temperature 
 Minimum Temp 
 Maximum Temp 
 Current Temp 
 Hourly Temp 
  

  
 

 

  

 

  

  

  

  

 

  

  
 

 

  

 

  
Precipitation 
 Daily Amount 
 Hourly Amount 
 Probability 
 Rate 
  

  
 

  1 

  

  
  
  
  
 
  

  
 
 
 

Humidity 
 Minimum Humidity 
 Maximum Humidity 
 Current Humidity 

  
 
 

  

  
  
  
 

  

  
 
 

  

Wind 
 Average Wind 
 Peak Wind 
 Morning Wind 
 Current Wind 
 Hourly Wind 

  

  
 

 

  

  

 

  

  
  

  

  

 

  
 

 

 

Solar  
 Solar Radiation 
  

  
 

  

  
 

  

  
 

  

[1] Hourly historical data is generally applicable to research projects, but is rarely required for operational decision support systems.  
[2] Hourly forecast data is limited to short-term horizon (1 – 3 days is typical).   
[3] Hourly historical wind is not typically available, but can be valuable for record-keeping on spraying applications. 
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In addition to the more standard meteorological variables, other agronomic variables can be 

calculated or derived from weather data using formulas and models. Certain weather data vendors 

provide these as elements of their data offering.  Some variables may be generic while others will be 

crop-specific (such as Growing Degree Units that require unique formulas for each crop type).   

Examples of derived agronomic meteorological data include:  
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  Meteorological Variables Historical Current Forecast 

Conditions 
 Cloudiness 
 Rain 
 Wind 

    
 
 
 

  
 
 
 

Long Term Normals 
 Mean Temp 
 Maximum Temp 
 Minimum Temp 
 Precipitation 
 Solar 
 Minimum Humidity 
 Maximum Humidity 
 Maximum Wind 
 Average Wind 

  
 
 
 
 
 
 
 
 
 
 

  

    

Alerts 
 Freeze 
 Wind 
 Precipitation 
 Hail 
  

  
 

 

 

 

  

  
 

 

 

 

  

  
 

 

 

 

  

Derived Agronomic Variables 
(examples) 

Historical Current Forecast 

 
Potential Evaporative Transpiration 
(PET) 
  
Precipitation over PET (P/PET) 
  
Growing Degree Units (GDD/GDU)  
- Crop stage 
- Corn dry down rates 
  
Field Tractability 
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How is weather data created?   
Where does it come from? 

– generally government or industry maintained, scientific grade physical 

weather stations located throughout the world, but are rarely used for agronomic purposes directly and 

are often located near urban areas, airports, or other infrastructure management.  

– privately maintained, scientific or near-scientific grade physical weather 

stations located in a farm field, at a farm site, or at an ag retailer site. 

– privately maintained, amateur-grade physical weather stations located 

near homes or farmsteads provide ‘crowd-sourced’ weather data, but with inconsistent accuracy and 

consistency.      

– a weather radar tracking system used to determine the location and velocity of a storm, 

clouds, precipitation, etc. 

Dual polarized Doppler Weather Radars – uses vertical and horizontal radar pulses to determine the 

size, shape and variety of precipitation. This improves accuracy be enabling discernment between heavy 

rain, hail, snow, and sleet.  And includes improved detection of non-meteorological echoes such as, 

ground clutter, chaff, birds and tornado debris. 

–  a satellite or constellation of satellites used to monitor the weather and climate of 

the Earth. Satellites can be polar orbiting, covering the entire Earth asynchronously, or geostationary, 

hovering over the same spot on the equator. 

– Yes, we’re still using balloons, but very sophisticated ones.  Every day, twice a day, 

approximately 800 meteorological weather balloons are launched around the world to collect 

atmospheric data.  

Forecasts are computed using data collected from the above sources 

and other sources; and then input into extraordinarily sophisticated statistical models to predict the 

physics and dynamics of the atmosphere.  To produce a weather forecast, data about the current 

condition of the atmosphere, observed data, and numerical meteorological models are used to predict 

the future state of the atmosphere based on physics and fluid dynamics.  Weather forecast models are 

essentially computer simulations of the atmosphere which are then used to produce forecast data for 

specific locations or geographic areas by interpolating coarse data to a higher resolution.  Several models 

exist such as GFS (North American), ECMWF (European), NAM, UKMET, CMC (Canadian), HRRR, RUC, 

and SREF.  Each model forecasts the state of the atmosphere using slightly different equations and 

resolutions with various strengths and weaknesses.  Currently the European model is considered to be 

most accurate for medium term forecasts, but new investments and technologies in the U.S. will catch 

up and likely pass it in 2016-2017.  
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The generation of structured weather data for agriculture is a complicated, multi-step process that 

varies by data type (historical, current, and forecast) and variable (temperature, precipitation, 

humidity, etc.).  Generating each type of weather data starts with ‘raw’ data from different sources 

that include ground-based weather stations, ground-based Doppler radar installations, satellites and 

weather balloons:  
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– Data are received from multiple observation 

and data recording systems (including commercial and 

private physical weather stations, Doppler radar, and 

satellites) on an hourly or daily basis.  This incoming data 

is quality checked on a continuous basis as it is received to 

identify errors (especially reported data that is out of 

realistic range) and missing data (both public and private 

weather stations are notorious for going ‘off-line’ for 

periods of time).  The quality-checked data are integrated 

(blended) to provide a set of spatial and temporal values 

across the global coverage areas each day.  Interpolation 

routines then utilize that data set to create locally 

accurate and spatially contiguous values for each weather 

variable.  The result is sufficient field level accuracy for 

agricultural decisions and agronomic models.  

– The generation of current weather data is 

performed by blending historical data (what weather 

stations and Doppler radar have been “seeing” over the 

last few minutes) and meteorological forecasting models 

then applying spatial and temporal interpolation to 

estimate the current conditions at a specific location.  

– “Raw” data received from the global 

atmospheric forecasting systems (some vendors may use 

more than one to improve accuracy or even run their own 

models in-house) are post-processed to derive forecast 

data specific to the needs of a particular industry or 

market.  In other words, data vendors re-formulate the 

raw data to create or derive the particular attribute to 

best serve the decision support requirements of the 

target industry (e.g. freeze-thaw events aren’t necessary 

for agriculture, but are critical for winter road 

maintenance).  Interpolation and analyses routines are 

applied to the incoming data to create more granular 

location-specific data (until late 2015, the U.S. model 

provided their raw data at an 18-mile resolution; it is now 

moving to an 8-mile resolution, with a path towards 1.8-

mile resolution in the coming years).  
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What does ‘interpolated’ weather 
data mean? 

Interpolation is the process of using points with 

known values (like the locations of physical 

weather stations) to estimate values at other 

points.  Weather interpolation algorithms are used 

to estimate values for locations between stations 

(spatial interpolation) and values for other points 

in time (temporal interpolation).  

Here’s a little secret: all 
advanced weather data is 
interpolated except for the 
observed data that comes 
from an actual physical 
weather station.  

Here’s a little secret: all advanced weather data is 

interpolated except for the observed data that 

comes from an actual physical weather station.  

The problem is that physical weather stations are 

not located in every field (the nearest may be 

many miles away) and forecast data is generated 

from meteorological models that estimate to a 

geographic area that may be several square miles 

in size.  Interpolation is simply a necessity to gain 

localized data that is sufficiently accurate for the 

intended purpose.  

For comparison, the free weather data offered by 

many sources (just check your phone) may be 

non-interpolated data, meaning that the 

historical, current, or forecast data provided for a 

particular field location or address is simply the 

data from the nearest weather station – often a 

weather station located at the nearest airport or 

urban area.  The difference between the data 

provided and the actual conditions at the field can 

thus be significant.   

To strengthen local accuracy (particularly where 

weather stations are not located), specific values 

for any given location – such as a farm field – are 

derived by applying advanced interpolation 

modeling.  Various methods for interpolation exist 

and vary based on the data they’re applied to 

(temperature data versus precipitation data, for 

example).  There are simple, crude interpolation 

methods used by some providers that only 

calculate a straight line ‘average’ between the two 

closest stations – perhaps better than no 

interpolation, but still error prone.  More 

advanced solutions apply sophisticated algorithms 

to account for other variables, including distance 

between stations, multiple types of data sources 

(radar, physical station, satellite), elevation 

changes, and other meteorological influences, to 

generate the most accurate interpolated data for 

any given field location.  

“ 
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Integrating raw weather data from multiple sources 
is a critical element of generating locally accurate 
and consistently available weather data for 
agriculture.  Utilizing more sources of data provides 
higher density geographic and temporal coverage 
while also ensuring consistency of data since, on any 
given day, any one of the data sources covering a 
particular geography may fail to report or report 
errantly.   
 
Blending multiple sources also enables the 
algorithms to optimize the strengths of each type of 
data source and minimize each source’s weakness.  
For example, the accuracy of precipitation data from 
a Doppler radar source is highly accurate for 
locations within about 50 miles of the radar, but its 
accuracy falls off sharply at greater distances.  By 
blending precipitation data from the Doppler radar 
with satellite radar and ground weather stations a 
much more accurate view of rainfall amounts 
emerges that is better than using any one of the raw 
data sources in isolation.  
 
This general methodology applies to the use of 
multiple sources of any one data type as well.  For 
example, rather than just relying on a single network 
of commercial ground-based weather stations, also 
integrating data from private weather stations (those 
located in farmers’ fields or at ag retailers for 
example) provides a much higher density data 
stream feeding into the interpolation models. The 
result: greater accuracy at the field level with or 
without an actual weather station in that field.  

What does it mean to “blend” data 
sources? 
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Blending multiple sources also 
enables the algorithms to 
optimize the strengths of each 
type of data source and 
minimize each source’s 
weakness.  

“ 
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The interpolation and blending technologies 
described earlier mean that localized weather data 
can be generated specific to any given geographic 
point – any latitude / longitude, even to the center 
point of a field.  However, for some particular 
variables and usage scenarios, this may be 
unnecessary and can be cost prohibitive.  For 
example, the variation of humidity or solar radiation 
across a 4 to 5-mile geography will likely be minimal.  
Therefore, it is sometimes prudent to interpolate to 
a pre-determined network of equally spaced points – 
each point representing the value for a “grid cell” 
with each grid cell ranging from ½ mile to several 
miles across.  Any field location falling within a 
particular cell can then use the variable values of the 
center point of that cell.   This is a particularly useful 
way to provide access to historical data for a field 
location that has not been specifically monitored in 
the past (no observed data would exist specific to 
that specific field).  

What is weather data “resolution”?  
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Why is weather data sometimes 
wrong?  

Here’s a basic truth of weather data from any supplier: 

it’s not always right.  Because capturing and delivering 

accurate data about the weather on a localized basis is 

a rather complicated process, it is quite important to 

differentiate between data that is “wrong” (the data is 

significantly different than the actual weather) and 

data that is “different” (the weather data from two or 

more sources are not the same).  

 

Here are a few examples:  

Incorrect raw observed data can be as 

simple as a weather station reporting errantly (the 

rainfall catch bucket is stuck or a tree has shaded the 

thermometer) – this errant data feeding into to the 

blending and interpolation processes will then 

produce skewed results.  A fraction of the entire 

network of commercial ground stations misreport 

every day, underpinning the need to have automated, 

in-process quality checks on all incoming raw data. 

Even outside of raw data collection, the interpolation 

algorithms may incorrectly adjust for a particular 

micro-climate found in a particular geographic locale, 

yielding flawed results.  
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While new weather observation 

technologies can provide current conditions down to 

the city block, their coverage often doesn’t reach rural 

areas.  In these locations, “current” data are often 

interpolated to a fairly course resolution – sometimes 

more than 50 to 100 square miles, while some 

vendors provide resolutions of approximately ½ mile – 

so it is quite possible that the actual weather in a 

particular field is different than what the farmer’s 

mobile phone app is displaying as the “current” 

weather.  

Understanding why forecasts are 

sometimes wrong is pretty easy; complex systems 

using observed data and predictive meteorological 

models are trying to foresee what will happen in the 

future – never an easy thing to do.  Forecast data can 

be wrong simply because the real weather didn’t 

behave the way the model thought it would. .      

For agriculture decision support systems, it is critical to 

consider to what level ‘wrong’ is simply immaterial – 

when the data is very close, but slightly off from 

actual. And at what level does ‘wrong’ become 

materially important?  What level of correctness 

(accuracy) is actually required for the intended 

purpose?  Although it’s easy to talk generally about 

data being “right” or “wrong,” the ability to discuss 

‘weather data accuracy’ in an informed way is both 

useful and necessary.  
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What is “Accurate”?  
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Weather data accuracy is not only difficult to 

maintain, but even difficult to describe. All of us are 

consumers of weather data when we look at a 

forecast to plan a trip to a field or simply to make 

weekend plans. If a predicted rain shower arrives at 

2pm rather than 1pm, is that a good forecast or a 

failed one? If the amount of rain received is 0.75 

inches rather than the forecasted 1 inch, is it a good 

forecast because it succeeded in predicting a 

significant rain event? Or wrong because it was 25% 

low?  Or is within 25% “good enough”? All of us have 

experienced rain showers covering one end of a 

field, but not the other. It is not hard to believe that 

if you placed 3 truly accurate rain gauges a few 

hundred feet apart in an 80-acre field, they would 

often report different rainfall values.  

Weather data accuracy is very important because 

observation and forecast accuracy underpins the 

results of agronomic models.  Any agricultural 

decision support solution must continuously 

evaluate the criteria needed for making field level 

farm decisions and then constantly monitor and 

improve the sources, systems, and post-processing 

optimization behind the weather data.   

For crop health, short-term extreme events (flash 

flood, frost, hail, extreme heat) can be impactful in a 

single day, but for the most part, crops react to 

aggregated periods of weather: accumulated rain 

across a growth stage or accumulated heat units or 

growing degree days, for example. A half-inch rain 

event that arrives a day later than forecasted or a 

day that is a few degrees cooler or warmer than 

expected has little effect in isolation.  The same 

criteria hold for observed data accuracy. While a few 

millimeters of rain or a couple of degrees’ variance 

from actual on a given day will not likely affect a 

farming decision, accumulations over one-to-two 

weeks will.  

On the other hand, day to day operational planning 

such as prioritization of field work or harvesting 

relies on daily accuracy within the range of ‘go’ or 

‘no go’ decisions.  Mis-forecasting a ½-inch rain 

event by stating there was no rain is sufficiently 

inaccurate that incorrect operational decisions may 

be made.  However, mis-forecasting a ½ inch rain 

event by stating there was 6/10-inch rain is 

insignificant.  
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Why is the weather data from 
different sources, sometimes 
different?  
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As shared above, measuring and calculating weather 

data is a complex process and each weather data 

provider will have different methods, different 

sources, and different purposes driving their end 

data product.  The variability in these methods mean 

that the numerical values for any given location on a 

given day will likely be different from different 

weather data providers.  Some providers are using 

rather simple techniques to estimate the historical, 

current, and forecast values, while others are 

applying very sophisticated models to one or more 

of the data types.   

This variability of results even applies to physical 

weather stations being used to capture observed 

data.  Two stations installed in the same field can 

record different temperature values simply because 

of calibration differences and those two stations can 

accurately record different rainfall amounts because 

it did actually rain less on one end of the field than 

the other!  So, which station is “right” for the field?    

Similarly, a weather data vendor that relies solely (or 

too heavily) on Doppler radar, may be providing 

quite accurate rainfall data for the fields close to the 

radar installation, but the accuracy will become less 

consistent at further distances.  
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What is “Agriculture Weather Data”? 

The requirements of weather data for agriculture and 

agricultural decision support solutions are different 

than those requirements of, for example, the 

transportation industry to monitor road conditions 

(e.g. night-time freeze-thaw events) or of the energy 

market to monitor lightning strikes (e.g. safety 

warnings and outages).  Weather data for agriculture 

must be processed, tested, and optimized specific to 

the needs of decision support for plant pathology and 

farm operations at the local level.  

Examples of this agricultural optimization include:  

Testing and tuning data accuracy in agricultural 

areas.  Continuous testing is a standard protocol of 

weather data generation that results in continuous 

tuning of the algorithms.  By not introducing error 

checking in nonagricultural areas (e.g. over water, high 

mountains, etc.) that would influence algorithm 

corrections, the tuning protocols become more 

refined specific to the meteorological traits of the 

agricultural zones.   

Testing and tuning data accuracy during agricultural 

growing seasons.  By not overweighting error 

checking during the off-season (e.g. winter months) 

that would inappropriately influence algorithm 

corrections, the tuning protocols become more 

specific to the meteorological traits of the agricultural 

season.  
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PET (Potential Evaporative Transpiration) 

methodology.  PET is a complex, derived ‘drying’ value 

of the atmosphere (leading towards soil moisture 

monitoring for example) requiring five different 

observed meteorological variables to calculate.  

Because of the specific blending and interpolation 

processes used for agricultural weather data these 

derived meteorological values can be produced 

without spatial or temporal gaps – any gaps in the 

source data would make PET values unusable for any 

given field.  

Precipitation methodology.  The accuracy of 

precipitation data can be the most elusive of all 

meteorological variables due to the very spatially 

intermittent nature of rainfall.  To provide the best 

field-level, agriculturally relevant precipitation values 

it is critical to acquire and blend as many observation 

sources as possible.   In addition to using precipitation 

data from commercial ground stations and Doppler 

radar to calculate rainfall amounts, blending data from 

personal weather stations and satellites can improve 

hourly rain amounts at a very high resolution.   

Resolution and accuracy to the field level.  Vendors 

that integrate and deliver data from proven data 

sources and partnerships will provide the highest 

levels of accuracy specific to each field location. To 

consistently meet the needs for agriculture, leading 

agriculture weather data providers work with key data 

partners applying critical post-processing technology 

with machine learning to derive the most accurate 

data for a given time and location.  
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Trends and the Future  
of Weather Data. 
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Weather data is an integral and important 

component of big data for agriculture.  Advanced 

modeling of weather’s impact on crop production 

decisions is moving out of pure research and in to 

day to day farming operations placing an even higher 

demand on vendors to provide real-time, accurate 

data.   

The most prominent trend in weather data for 

agriculture is the utilization of high-resolution 

weather data in advanced agronomic analytic 

models that can improve agricultural decisions and 

thereby increase yields, reduce costs, improve 

profitability, and reduce risk.  Rather than managing 

by guesses and hunches, structured weather data 

paired with agronomic modeling is enabling data-

driven decisions that can yield dramatic benefits.  

And better visibility of increasing weather variability 

due to climate change is also a driver as farmers, 

agronomists, and the agriculture value chain work to 

mitigate these new challenges.    

While agricultural solution developers are rapidly 

learning the value of integrated weather data, the 

technology of weather data itself is also evolving.  

Increased accuracy, higher resolutions, faster 

delivery times, and longer term forecasts are key 

drivers for new research and technologies, and are 

being realized through a variety of approaches: 

More sources of raw data - More data will be 

collected from more sensors in more locations.  The 

number of private weather stations in rural areas is 

increasing, and it’s becoming easier than ever for 

farmers to share that data. And, continuously 

improving satellites are collecting better data to 

enhance the quality of historical and forecast data. 

Crowd sourcing weather data from unique sources - 

Cell phones are already collecting and sharing real-

time weather data such as temperature, and in the  

future cars, tractors, airplanes, and other vehicle on-

board systems – even human ‘wearables’ – will be 

tapped as additional weather data sources.     

Higher resolution data - Data resolution to the to 

the field level in near real time is becoming feasible 

due to more source data and higher capacity 

computing systems.  Importantly, the accuracy of the 

data will improve as new, higher resolution source 

data becomes available that requires less 

interpolation.  

More real-time updates - Decision support solutions 

will leverage more current data due to higher 

capacity computing systems and the strength of API-

based data access from data vendors. 

Soil condition prediction - The integration of 

multiple weather models and forecasts with soils 

data will yield better, near real-time data on soil 

temperature and soil moisture without sole reliance 

on soil probes in each field.   

Better forecasts - The billions of dollars being 

invested in global forecasting systems – primarily to 

better forecast extreme weather events and climate 

change – will also produce more accurate short term 

forecasts, including higher resolution and longer 

forecast windows. 

Season-long daily forecasts - This is still the holy 

grail for agriculture and not likely to be realized 

soon.  While 10 – 15 day daily forecasts have 

become more accurate and actionable, the capability 

for accurate 90 – 120 day daily forecasts is still in the 

future.  Any long term daily forecast methods today 

still rely heavily on the ‘normal’ values for those 

future days based on historical data combined with 

expected climatic conditions for the prediction 

window.  
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“Society is vulnerable… The geoscience 
community must step up to the challenge.  We 

must expand our knowledge of the Earth system, 
communicate risks, and support the development 

of mitigation and adaptation strategies”.   
 

William P. Mahoney III, Deputy Director Research Applications, Laboratory 
National Center for Atmospheric Research (NCAR), 2014.  
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Choosing a Weather Data 
Provider.  
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• Is the data tuned for agriculture without undue compromise to other industries? 
  
• Is the data structured and delivered in a format that facilitates agronomic 

modeling? 
 
• Do the vendor’s accuracy levels satisfactorily support the intended purpose (such 

as in-season crop analysis, operational decisions, or historical analysis)? 
 
• Does the vendor provide data for your target geographies? Are there variations in 

the data available and accuracy by geography (there almost always are)?    
 
• Does the vendor provide its data through an accessible and stable API framework 

for rapid, real-time data integration?  
 
• Does the vendor provide value-add features or functions that will accelerate or 

enhance your product roadmap such as pre-derived weather and agronomic 
attributes or user-interface components that can be ‘dropped in’ to your 
application?  

 
• Will the vendor be a thought-leadership partner for your application and your 

utilization of weather data for agriculture? 
 
• Will the vendor provide value-add support to help you communicate to your 

users on the intricacies, variations, and applications of weather data?  
 
• Does the vendor have existing customers with successful deployments?   
 
• Does the vendor’s pricing structure work with your business model?  
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It is very possible that fulfilling weather data requirements for a particular solution or application will require 

sourcing weather-related data from more than a single vendor.  One vendor may be particularly good at 

producing high-resolution historical data while another may excel at producing 10-day forecast data.  Solution 

developers must choose their data sources carefully.  The selection process should first incorporate a clear 

understanding of the business requirements of the target users to determine the types of data and accuracy 

criteria required.  
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Incorporating the value of weather data and derived weather data attributes into a field management or 

decision support application should begin with a clear understanding of the application’s user requirements 

and workflows.  Weather data is poorly utilized if only presented as a ‘weather module’ or weather panel.  

Instead, designers should pursue the delivery and visualization of new information and actionable insight that 

comes from the analysis of weather data integrated with other context.  Think beyond ‘weather data’ as a 

stand-alone display.  

There are certainly some tech-savvy agronomists and farmers who will want to explore and analyze weather 

data on its own.  For those user types, a unique user interface or module that enables them to specifically 

analyze weather data for the current season to date, past seasons, or forecasts is warranted.  This would 

include visualizing comparisons and seasonal status of any weather attribute by location and time specific to 

agronomic analysis.   

Following are a series of examples and concepts for delivering the value of weather data and derived weather-

related insight into the user experience for agronomic field management and agronomy operations systems.  

Best of breed solutions will place heavy emphasis on the visual treatment of these concepts to ensure ease of 

use and rapid interpretation – placing them within their applications to best match the workflows and interests 

of their users.  Extensive use of graphical elements, rather than simply numerical or text formats, will increase 

utilization by facilitating understanding and improving the user interface.  Simple, clear charts, graphs, icons, 

and colored symbols will ensure ease and frequency of use.  
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Incorporating Weather Data Insight 
into an Agronomic Solution 
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Field-level Analysis & Alerts for Growers & 
Agronomic Advisors 
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Field-level Analysis & Alerts for Growers & 
Agronomic Advisors 
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Communicate the bigger picture. Weather-driven insight will inform other economic participants in the 

agriculture value chain if also presented as aggregate views rather than only as field-level views.  For example, 

a ‘heat map’ and quantitative summaries of the data showing season-to-date weather stress indicators that 

will influence projected yield across a large geographic area can drive numerous decisions by growers, 

agronomists, retailers, suppliers, insurance companies, and commodity brokers.  The key differentiator in this 

type of aggregation is that the basis of the data is coming from very high-resolution, field level data rather 

than the typically coarse resolution of data (often at a county level) used for most industry reporting.    

The following examples are provided as scenarios to help solution developers leverage the power of field-level 

weather data beyond field-level decisions within decision support systems.  The visual presentation of this 

aggregate information requires great attention during design and delivery to ensure rapid interpretation of 

the information by the target audience.  For example, scientific analysis presented for a scientific audience will 

add minimal value to a marketing manager seeking insight on inventory movement.  However, the same data 

analysis presented as an inventory demand signal can provide the type of actionable information required.  

Which weather variables are important to 
agricultural decision-support systems? (con’t) 
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