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When will  
winter end?  
The groundhog  
has nothing on  
data science.

How long will winter last? Although recent U.S. weather events make  
it seem like we’re in for a long winter season, data indicates otherwise.

Using data science, Uptake’s weather experts forecast that winter  
will actually be an average length this year, with a few exceptions.  
We developed predictive models for 10 major U.S. cities that deliver  
more precise insight into when winter will end.

______

For years, people have made weather predictions with varying levels of success. 
Right or wrong, there was little consequence. A few-degree difference in 
temperature is often unnoticeable to people.

But for the industrial machines that build our world and keep our  
economy running, the smallest change in weather makes a big difference. For 
these machines to operate efficiently and safely, operators need  
precise weather and climate forecasts. Today, we can use data science  
to make increasingly accurate predictions by combining an abundance  
of satellite and ground-based sensor data.

INTRODUCTION



For our predictions, Uptake defined  
the end of winter as the first day of  
a consecutive, 90-day period when the 
average daily temperature will remain  
equal to or above zero degrees Celsius.  
This uses the industry-standard of  
Growing Degree Days (GDD) Index1,  
which correlates mathematically to  
when the climate is warm enough to  
trigger phenological transitions in plants  
(i.e., natural seasonal shifts in plant 
appearance). Uptake selected  
90 days to increase accuracy and filter  
out false-positives.

Uptake created data science models to analyze  
when winter will end, training them with historical  
weather data and patterns for the past 40 years  
or more2. Current weather conditions and data  
were then ingested for 10 U.S. cities to generate  
accurate predictions unique to each location.

HOW WE DID IT 

What defines the end  
of winter?

90 DAYS / +32°



FINDINGS

So, when exactly will winter end across the U.S? Find out below.
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FINDINGS

Punxsutawney Phil, the legendary  
winter-predicting groundhog, provides a  
six-week window of uncertainty. Uptake 
reduces that window and provides unique 
date predictions with correlating uncertainty 
levels specific to each location.

What causes uncertainty and what enables us to  
be more specific? Certain regions, like Philadelphia,  
are more exposed to the passage of warm maritime and 
cold continental air masses. Other regions are  
exposed to geography that moderates seasonal changes  
in the temperature and precipitation, like Chicago in the 
Great Lakes region.

A more precise prediction for the end of winter is  
achieved by leveraging climate teleconnections, which  
are simply climate anomalies that are related to each other 
at large distances. The most emblematic teleconnection 
is known as El Niño, a teleconnection that exists between 
anomalies of the sea surface temperatures on the tropical 
Pacific, and anomalies on temperature and precipitation 
over the United States. Our data models take into account 
values from 17 of these climate teleconnections, combining 
these into more than 300 model features to provide a 
superior prediction.



METHODOLOGY

FIG. A : 

Model Features Record size

El Niño Sea Surface Temperatures [regions 1, 3, 3.4, and 4]  Jan. 1950 - Dec. 2017

El Niño–Southern Oscillation (ENSO) Jan. 1870 - Dec. 2017

Arctic Oscillation (AO) Jan. 1950 - Dec. 2017

North Atlantic Oscillation (NAO) Jan. 1950 - Dec. 2017

West Pacific (WP) Pattern Jan. 1950 - Dec. 2017

Pacific North American (PNA) Pattern Jan.1950 - Dec. 2017

East Atlantic/Western Russia (EA/WR) Pattern Jan. 1950 - Dec.2017

Scandinavia (SCA) Pattern Jan. 1950 - Dec.2017

Polar/ Eurasia (POL) Pattern Jan. 1950 - Dec.2017

East Atlantic (EA) Pattern Jan. 1950 - Dec.2017

EastPacific/ North Pacific Pattern (EP/NP) Jan. 1950 - Dec.2017

Western Pacific Oscillation (WPO) Jan. 1948 - Dec.2017

Eastern Pacific Oscillation(EPO) Jan. 1948 - Dec.2017

The Madden-Julian Oscillation (MJO) Jan. 1978 - Dec.2017

1.  Uptake defined the end of winter as the first day of the year when the average daily  
 temperature will remain equal to or above zero degrees Celsius for 90 consecutive days.  
 This uses the industry-standard of Growing Degree Days (GDD) Index, which correlates  
 mathematically to when the climate is warm enough to trigger phenological transitions in  
 plants (i.e. natural seasonal shifts in plant appearance). Uptake selected 90 days to increase  
 accuracy and filter out false-positives.

2.  Uptake created predictive data science models to analyze when winter will end for 10 large  
 metropolitan cities in the U.S. We trained our models with more than 40 years of historical  
 weather data for each city and 17 indices (Figure A) that track major climate anomalies  
 and significant weather phenomena that are related to each other at large distances  
 (also known as teleconnection features).

3.  Current weather observations and data were then ingested for each city to generate predictions  
 specific to each location. A graphical representation is included below for Chicago (Figure B).
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FIG. B: DENVER
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FIG. B: MINNEAPOLIS  
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FIG. B: PHIL ADELPHIA 
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FIG. B: SALT L AKE CIT Y  
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INDUSTRY IMPACT

Taking action to reduce weather’s impact on machines and workers is  
critical to ensuring safe operations and creating more efficient businesses. 

Uptake has built the first and only weather service designed specifically  
for industrial machines. By incorporating weather data into our platform  
and predictive models, we enable businesses to anticipate weather conditions  
and make needed adjustments to ensure success as the seasons change.

Smarter weather forecasts; mean industries can better prepare for what’s  
ahead. Here’s how weather impacts just a few of the key industrial sectors  
in the U.S. 

Weather conditions 
and changing  
seasons take a  
toll on valuable  
industrial assets.



INDUSTRY IMPACT

Energy
Managing energy supply and demand during the winter is a complex business. 
Across the energy industry, specific precautions are taken to reduce downtime and 
increase production. 

Different areas of the country use different energy sources for heating, with 
some regions operating predominantly on just one. For gas companies, when 
temperature drops, the chance of pipes freezing increases. 

Winter through early spring is often the most productive season for many wind 
fleets. Keeping turbine blades de-iced is critical since ice can reduce energy 
production by 20 percent and increase wear and tear on internal components. 

Rail
Cold winter months make already complex rail operations more challenging. 
Extreme snow can slow route velocity – the average speed trains travel –  
and increase fuel consumption. The result: potentially delayed arrivals and  
greater fuel consumption.

As the seasons change, winds often increase in strength and temperatures 
fluctuate. Crosswinds can increase the risk of railcars derailing, and drastic 
changes in temperature can increase the risk of track defects.

Overall there is a need for more safety precautions and maintenance during winter 
months. The average miles a train can travel without visiting the shop goes down 
during winter. By keeping themselves informed of changes in the weather, rail 
owner-operators can make winter more manageable for all.

Construction
Construction sites are nearly always exposed to the elements, affecting the ability 
to finish the job. Winter can be particularly harsh, especially on the crews. Cold 
temperatures and precipitation means that jobs take longer and come with more 
risk. Strong crosswinds can jeopardize crane stability and increase the risk of 
cranes collapsing.

Though most heavy machinery used in construction is built to withstand extreme 
weather, winter still causes additional wear and tear. Cold starts are more taxing on 
engines and breaking ground through cold or frozen terrain works assets harder.



INDUSTRY IMPACT

Mining
For mining sites in regions with drastic climate shifts, mining operations have to 
take extensive precautions from pit to port. Heavy rain, snow and ice can all shut 
down site operations when unpaved access roads become impassable, or when 
water collects in mining pits faster than pumps can remove it. Lightning and wind 
can also put safety and productivity at risk. Everything from fueling to blasting 
operations that use dynamite have to be paused if lightning or strong winds are 
forecasted.

Fleet
Harsh winter conditions can create major safety and efficiency challenges for 
trucking fleets. This becomes especially problematic during peak shipping seasons. 
On the road, wind, snow and ice are the biggest concern. Heavy winter weather 
makes roads impassable and slows deliveries. It also increases fuel usage and 
vehicle wear. And during windy months, high winds increase the chances of trailers 
swaying and tipping. 

Uptake can helps industrial businesses  
thrive no matter the season or weather 
conditions. We do it by industries prepare  
for all these events and more by turning 
weather data into actionable insights  
and recommendations. 

To learn more about how we leverage weather data in our platform,  
visit/contact us: weather@uptake.com.



ABOUT UPTAKE 

Uptake provides solutions for industry giants, such as  
Berkshire Hathaway Energy, and offers a SaaS product suite  
for companies of all sizes. Based in Chicago, Uptake works  
with customers to set new standards for productive, secure,  
afe and reliable operations.

Knowing the weather doesn’t have to be based on luck or  
intuition – and in the business of heavy industry, it can’t be.  
More valuable data is available in the world than ever before.  
Uptake unlocks its potential by turning mountains of  
overlooked, underutilized information into meaningful  
intelligence that creates a world that always works.

For more information: 
info@uptake.com
uptake.com
312.242.2200

Uptake is a  
leading independent 
advanced analytics 
software company  
creating a world that 
always works.


