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How to Optimize Transportation and 
Fleet Operations through Road Weather 
Forecasting and Mapping Technology
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The Problem

The Toll of Weather on the Trucking Industry and Economy

Weather affects nearly every aspect of our lives, but is often taken for granted. The transportation industry is no 
exception. Weather events—especially extreme weather—lead to accidents and safety concerns, create supply chain 
delays, and impact routing. 

Better road weather information, fueled by Fathym’s sensor-fed, hyper-local Ground Truth forecast engine and 
delivered via Live Earth’s real-time mapping visualization platform, gives fleet managers, dispatchers and drivers the 
insights they need to stay safe and make better decisions. 

Presenting road weather data in combination with other datasets such as traffic, road closures, congestion, safety 
events and alerts are essential to improving estimated time of arrival (ETA) accuracy, shipment tracking, route 
optimization, load conditions, fuel efficiency, the flow of information, hours of service and other variables that may 
affect driver compliance and safety.

Inclement weather led to $129 billion of economic loss globally in 2017 and climate change is amplifying this problem 
with increased losses every year1. Weather impacts the trucking industry heavily, costing the industry at least $3.5 
billion in economic losses, 32.6 billion lost vehicle hours, and 23 percent of all trucking delays annually2.

What’s more, inclement weather causes at least 1.2 million vehicle crashes each year, accounting for approximately 21 
percent of total crashes3. The trucking industry is heavily affected, with nearly 12 percent of all 32,166 fatal crashes 
on U.S. roadways in 2015 involving at least one large truck or bus, along with nearly 8 percent of the 6,263,000 
non-fatal crashes4.

Adverse weather impacts the safety of drivers and the bottom line for trucking fleets, as well as the general economy 
and the lives of consumers. It’s no exaggeration to say that the trucking industry has a large impact on the national 
and global economy. After all, truckers haul about 70 percent of the nation’s freight, or 10.5 billion tons annually5. 
The fact is, without the trucking industry the U.S. economy would come to a standstill. At least three-quarters of U.S. 
companies depend on the trucking industry to deliver goods to communities.

With so much at stake, shipment delays due to weather can impact everything from factories and assembly plants to 
retail outlets and restaurants. This inevitably impacts the consumer as well.

Better road weather information can reduce the impact of weather and improve the safety of everyone on the road, 
benefiting both the trucking industry and the economy as a whole. The potential for analyzing and leveraging 
weather data in combination with other relevant datasets holds the promise to significantly transform and optimize 
the industry.

1 https://www.forbes.com/sites/niallmccarthy/2017/11/01/extreme-weather-caused-129-billion-of-economic-losses-globally-last-year-infographic/#7bd20f8c38dd
2 https://www.forbes.com/sites/jimfoerster/2019/03/01/winter-weather-impacts-on-the-trucking-industry/#a563b7856242
3 https://weather.com/safety/winter/news/weather-fatalities-car-crashes-accidents-united-states
4 https://www.automotive-fleet.com/306790/safe-driver-week-elds-are-making-a-big-impact
5 https://www.teletracnavman.com/blog/top-10-stats-on-truck-drivers
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Safety: One of the Biggest Challenges Facing Fleet Managers

In a tight labor market, qualified drivers are increasingly challenging to recruit and retain. Dangerous conditions for 
both trucks and their drivers makes it even harder to hold onto quality workers. According to Automotive Fleet, over 
20 percent of all fleet vehicles in the U.S. are involved in an accident each year1. Of the 5,891,000 vehicle crashes 
a year, 21 percent were the result of weather-related elements such as rain, sleet, snow, fog, severe crosswinds or 
blowing snow, sand and debris; therefore, monitoring for weather is imperative to driver safety2.

The American Trucking Association studied 8,309 fatal car-truck crashes to determine fault. Car drivers were found 
to be at fault 81 percent of the time, the study noted, versus 27 percent for truck drivers3. The average cost of a loss 
related to vehicle accidents is almost twice the cost of the average workplace injury, making fleet vehicle accidents 
among  the most expensive claims for businesses4. For trucking companies, this equates to more than $90 million in 
weather-related accident costs over a two-year period5.

1 http://www.buildingindiana.com/upgrading-your-fleet-tech-can-drive-major-roi/
2 https://ops.fhwa.dot.gov/weather/q1_roadimpact.htm
3 https://www.ccjdigital.com/80-percent-of-car-truck-crashes-caused-by-car-drivers-ata-report-says/
4 https://www.automotive-fleet.com/303123/fleet-safety-metrics-reverse-negatively-accidentsincrease
5 Fathym study in cooperation with Werner Enterprises
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Fathym developed a case study with one of its long-haul fleet customers using specific crash statistics over a two-year 
period. The annualized crash data was computed using the Federal Highway Commission’s average cost by accident 
category, shown in the table below. The table captures the annual cost of weather-related accidents for this one 
case study: 

The model took the above annual costs and developed a percent improvement, 10-30 percent, and expressed 
that value as a gross cost savings to the company. This improvement and cost savings comes from a reduction in 
weather-related accidents resulting from improved road weather information, real-time route and vehicle alerts, and 
driver training. A standard opportunity cost percent (10 percent) was used as a notional fee to calculate the return 
on investment (ROI). The tables below show the percent improvement values and resulting ROI using this logic.

A summary of the percent improvement ROI analysis is shown below. The chart captures the net savings to each 
accident category type:
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Using the average cost by accident category data, reducing one fatal accident per year would deliver higher
ROI numbers than shown in the above table (1,450 percent). This shows how sensitive the industry is to accidents 
and the cost impact from improved weather and road surface condition information will have on annual 
expense and driver retention. 

In-cab telematics also plays a significant role in driver safety and training. A study was performed where fleets were 
asked if they are currently using telematics to measure driver performance, 43 percent of fleet professionals said 
no. However, 26 percent of those using telematics have seen fewer accidents as a result. Combining telematics with 
feeds and sensors that monitor road weather conditions better protect the driver from accidents by giving dispatchers 
and drivers the information to reroute away from risky conditions.

They also play a role in capturing critical event data, which allows the trucking company to collect forensic information 
surrounding an event, both temporally and spatially. Information collected includes atmospheric and road surface 
conditions for minutes past and future of the critical event. The data is used by safety boards and insurance to 
determine root cause for any claims from the event. They also use the data in training modules to improve driver 
behavior and awareness as conditions and hazards change along their route. 
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While atmospheric weather forecasts give basic information about weather in a broad region, conditions on particular 
road segments are not available. The conditions a driver experiences on the road can differ from the predicted 
atmospheric weather above the road surface. For example, a typical forecast for snow doesn’t always mean that 
accumulation on the roads and bridges will occur. Vice versa, there are also circumstances where rain is forecast but 
black ice forms on the road due to sub-freezing road temperatures. This often leads to dispatchers, drivers and road 
maintenance providers grasping to determine what the actual impact is to the road, and ultimately the affected route.

The commercialization of Road Weather Information System (RWIS) stations to build up tactical observation networks 
in critical spots over federal and state roadways has blossomed over the past two decades. RWIS stations combine 
sensor and gateway technologies to collect, transmit and disseminate ground-level weather and road condition 
information. The instrumentation measures road surface and subsurface temperatures, road state (dry, wet, snow, ice), 
wind speed and direction, liquid precipitation (type, probability, quantity), humidity and visibility. 

These RWIS stations helped to provide better insights into the road conditions themselves, but the coverage 
remains sparse and is not cost effective. Companies like Fathym have made moves to fill in the gaps by offering 
more affordable sensor technologies. This new generation of weather sensors involves mounting sensors to existing 
infrastructure and even to vehicles themselves, offering governments and the private sector the opportunity to 
create a more granular and complete observational weather dataset.

This data helps fuel road weather applications and equips maintenance providers to be more efficient and accurate 
in their road clearing operations and safety measures. However, in order to translate this data into useful information 
for the broader transportation and trucking industry, it must be converted into a road weather forecast, enabling 
drivers to re-route based on forecasted and changing road conditions. This results in better decisions with regards to 
safety and potential delay.

The Adoption of Internet of Things Sensors for Better Road 
Weather Forecasting
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Fathym’s Ground Truth™  road weather forecast captures observational data from a vast network of environmental 
sensors and blends it with a multitude of atmospheric forecast models. This statistically-based model employs 
machine learning to create a true road forecast rather than extrapolating road conditions purely from the weather 
above the ground.

Physical models are compute-intensive and not scalable, which yields slower processing cycles and limits scale across 
cloud resources (regional distribution and geo-redundant services).

In contrast, Fathym’s statistically-based forecast model consistently outperforms the physical models. Advanced 
machine learning and model training techniques are utilized that produce high-resolution, scalable road weather 
forecasts and eliminate the guesswork between RWIS locations, allowing for much more efficient use of resources 
and materials when adverse weather affects operations and public safety. Additionally, data applications have been 
developed in conjunction with several large trucking companies, with regards to delay risk, crosswind blowover 
risk, and fuel burn.

Fathym is further extending the underlying value of the forecast data by running derivative computations to build 
high-value risk variables that add value with respect to safety measures and fleet operations. For example, Fathym 
has developed an ETA delay risk variable that indexes speed impacts from hazardous road conditions. The variable 
provides information that can enable applications to signal an alert to dispatch and fleet operations to better manage 
customer expectations and driver safety.

Fathym’s Ground Truth road forecast and weather risk variables are integrated and rendered into Live Earth’s mapping 
visualization platform using Fathym’s REST API, allowing for unprecedented ease of use and information access. 
The data is displayed on real-time maps, showing forecasts along a driver’s route. Each point on the route can be 
further analyzed graphically showing road condition, road temperature, air temperature, wind speed, wind direction, 
precipitation and more. 

Generating Advanced, Highly Scalable Road Weather Forecasts

Visualizing Road Weather Data in Combination with Other
Real-Time Datasets
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Protecting Truckers and Their Cargo with Weather and 
Road Condition Alerts

Atmospheric and road weather variables can also be visualized through map layers. Road condition is displayed 
through a color change scheme correlated to changing weather conditions for better re-routing information.

Beyond weather, external forces such as traffic jams, road closures, social media reports of protests, crime statistics in 
a delivery area and floods should all be carefully monitored as they can significantly delay carefully planned routes and 
schedules. The ability to be notified and quickly respond to these delays saves companies in both time and money.

Live Earth’s mapping technology merges and displays Fathym’s Ground Truth road weather forecasts with a wide range 
of data and insights about vehicle locations, efficiency, safety, productivity and compliance. Multiple data elements are 
captured and updated in real-time. Better still, all of the once-disparate data streams are made available and visualized  
on one easy-to-read screen.

Asset management technologies, along with embedded alert logic, helps companies communicate relevant information 
back to customers, who increasingly expect the ability to view the locations of their vehicles in real-time and monitor 
progress throughout the journey.

Real-time data from multiple sources like vehicle locations, customer signatures, proof of delivery captured on drivers’ 
mobile apps, customer-specific product information, and more becomes significantly more valuable when it’s combined 
on a single platform.
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Live Earth offers real-time alerts that give fleet managers the ability to set alerts about specific driver behaviors, giving 
fleet operators better situational awareness around driver safety. Risk factors, including weather conditions, road 
surface conditions, construction, traffic and accidents, crime or civic issues can all be captured within the platform and 
linked to alerts.

Alerts can be set for any perimeters related to the vehicles or route a company needs visibility into. The Play, Pause, 
Rewind feature allows fleet managers to easily reconstruct historical events when reckless driving incidents occur, 
allowing them to know when a CDL refresher course is needed. Electronic logging devices (ELD) layered with 
additional data streams, such as in-cab cameras and sensors, can be used in accident investigations and can even 
shield truckers and shipping companies from frivolous lawsuits.

Regardless of the size of the fleet, Live Earth provides real-time tracking and instant alerts that are generated from 
all data streams integrated with Live Earth’s out-of-the-box offerings. Designated parameters can filter out unrelated 
data and send fleet managers notifications via text, email, onscreen or their preferred combination to ensure they 
never miss an opportunity for corrective action.

Live Earth’s real-time road condition alerting includes:

• Geofences — These alerts are built to create a virtual boundary around an area of interest, in this case the
vehicle’s trajectory. If a vehicle is in a location outside of a pre-designated area, an alert will notify users as
soon as it crosses the geofence, creating more accountability for drivers and less wasted time on the road.
Users can then zoom in on the Live Earth platform to get more details about the vehicle, the driver and the
driver’s contact information so they can get in touch right away. Geofences can also be used to monitor
progress. Key locations in a container’s journey, such as a warehouse, manufacturing site, rail yard, staging
area and more, can be geofenced. When the container enters or exits the geofenced area, it sends users a
real-time alert, which can be communicated back to customers to keep them apprised of its location.

Live Earth’s routing feature visualized with real-time, hyper-localized predictive weather, wind speeds, and precipitation 
rates from Fathym, and alongside traffic data. Weather and traffic feeds combined with routing offer users a holistic picture of 
outside factors that could impact drivers and their vehicles on the route.
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Sensor data collected from mobile or mesh networks combined with forecast data APIs such as Point Forecasts + Nowcasts, Route 
Forecasts + Nowcasts, Tiled Imagery or Historic Imagery ingested through Live Earth’s data integration visualization platform 
provides users with Real-Time Alerts to drill-down into graphs for forecasting and other weather variables. These dynamic 
machine learning technologies are used to derive advanced data applications to provide accurate pavement and atmospheric 
forecasts for transportation. 

• Routing and Weather Delays — With insight into data feeds like local traffic, fleet managers can set more efficient
routes, incorporating Fathym’s weather delay risks. This reduces late deliveries and associated late fees. These
merged systems can provide alerts about route risk, route variance or route changes. Alerts can be sent to fleet
managers and drivers based on weather-related delays, safety risks including risk of blowover, changing road
conditions and more. Fleet managers can reroute as needed or alert customers about delays in advance.

• IoT Sensors — Trucks and trailers are an ideal platform for deploying low-cost IoT sensors that provide
observational data, such as road temperature, air temperature and humidity. Creating networks of weather-
specific data from fleets of vehicles provides a unique opportunity for monetization of the companies moving
assets. Live Earth extracts from various data sets and sets proactive, user-defined alerts to inform fleet
managers of critical changes in conditions for faster response times and system-wide corrective measures.
This data can then be compared with all external factors allow for more accurate and better decisions for
real-time changes.

• Video surveillance — High-tech video surveillance solutions monitor for road conditions, traffic ahead and even
cargo theft. With Live Earth, alerts can be set up from advanced video feeds to detect and respond to any number
of events captured on video. Playback features allow teams to further investigate vulnerabilities that led to these
incidents as well as provide law enforcement with forensic evidence to help resolve the crime.
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Delivering Better Weather Information Faster to Save Lives 
and Lower Costs

The combination of the world’s fastest and most versatile data mapping and visualization system in Live Earth with 
Fathym’s state-of-the-art road forecast system, will allow for better decisions around safety, mobility and efficiency in 
adverse weather conditions. Dispatchers and drivers no longer have to guess if weather will impact critical routes. 
Live Earth’s one-stop visualization platform allows for all the information that can affect a company’s assets to be 
easily ingested by decision makers, allowing for action to be taken faster than ever before. Ultimately, faster response 
times lead to improved driver safety, optimized routes and cost savings.
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For more information, or answers to any questions, please contact Live Earth at www.LiveEarth.com and Fathym at 
www.Fathym.com.

Live Earth produces the world’s fastest live map. Live Earth is a Real-Time visualization platform that connects data 
streams from various systems, sensors, vehicles and video, providing one operational view. Its unique and interactive 
features like play, pause, and rewind, instant alerts, and out-of-the-box integrations are intuitive and easy to use. Live 
Earth was originally developed for military use and is trusted to manage complex and critical operations. The platform 
is CJIS ready and SOC II compliant and designed to protect sensitive information. Live Earth is a trusted solution for 
top public safety and physical security organizations, providing critical information and proactively helping solve 
real-time problems that require a combined operational view.

Fathym is a no/low-code rapid innovation framework for building the data application solutions that optimize 
businesses and fuel the Internet of Things. The framework accelerates enterprise digital transformation through 
the proliferation of IoT devices and sensor data, simplifying cloud service provisioning and the development of 
distributed applications, data visualizations and app-building tools. The framework lowers the barrier for entry in 
developing data and IoT solutions, minimizing risk by shortening development cycles, reducing the need for experts 
and maximizing flexibility. By giving a larger population of users the power to quickly, easily and economically 
bring ideas to life, Fathym seeds diverse innovation in the connected world. Our road weather solution combines 
environmental monitoring sensors with a state of the art, statistically-based road weather forecast model to improve 
road condition awareness for the transportation industry.

For more information, or 
answers to any questions, 
please contact Live Earth 
at www.liveearth.com and 

Fathym at www.fathym.com.



Schedule a Demo

Phone: (888) 813-4551 Phone: (855) 532-8496

Email: info@liveearth.com Email: communications@fathym.com

Learn More: www.liveearth.com Learn More: www.fathym.com

Contact Live Earth Contact Fathym



14  | https://www.liveearth.com/partners/fathym/ 

The information contained in this paper is for generalized informational and educational purposes only. It is not 
designed to substitute for, or replace, professional business advice. You must not rely on the information in the 
report as an alternative to professional business advice from an appropriately qualified professional. If you have 
any specific questions about any relevant subject matter, you should consult an appropriately qualified professional. 
Fathym and Live Earth do not represent, warrant, undertake or guarantee that the use of guidance in the report will 
lead to any particular outcome or result.
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