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Abstract
The One-Stop-Shop for Rural Traveler Information (OSS) provides real-time,
highway-based rural traveler information and a global view of conditions for the
entire mainland western United States including California, Oregon, Washington,
Nevada, Arizona, New Mexico, Utah, Colorado, Idaho, Montana and Wyoming. OSS
was developed through a multi-phased research and development effort by
Caltrans and the Western States Rural Transportation Consortium (WSRTC) to
better serve multi-state, long distance travel, particularly during bad weather
events. During bad weather events, OSS serves tens of thousands of user sessions
and delivers millions of camera images, along with incident reports, sign messages,
chain control alerts, etc. OSS supports surface transportation goals of enhancing
safety and mobility in a manner that directly affects the traveling public. Collection
and analysis of usage data and associated analytics for OSS plays a significant role
in the operation and maintenance of OSS to assess how well it achieves these
goals. This presentation will cover the various mechanisms and architecture used
to collect and analyze usage data in OSS, detailed examples, and current and future
status of analytics on the project.
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https://oss.weathershare.org/
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https://oss.weathershare.org/
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https://oss.weathershare.org/
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Washington Snow
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Redding Fires
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Redding Fires
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Donner Pass Snow
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Elk Park Cold
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Elk Park Cold
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ASWSC/OSS/WeatherShare
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Uncharted Territory : 
Galarus’ Classes

Other?
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The focus of today’s
presentation is on
(Google) Analytics.



Analytics
(via Google Analytics)
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Pre 2012 One-Stop-Shop V1
(and known by several other names)
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21

One Stop Shop V1: Jan 1, 2010 – Dec 31, 2011

2010 2011 2012

Sessions
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One Stop Shop V1: Jan 1, 2010 – Dec 31, 2011

2010 2011 2012

Sessions

Things started a little slow …
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One Stop Shop V1: Jan 1, 2010 – Dec 31, 2011

We need to discuss 
the terminology.



Users vs. Sessions
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25

User We might think of 
this as a user of OSS.
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User We should think of users 
more like this, although 
it still isn’t an accurate 
depiction.
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User

+

+

Device
Browser

Device Browser

This is a more accurate 
depiction of a user.
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Session

+
Device

Browser

Leave

Return

Inactive



Clarus OSS
clarusoss.weathershare.org
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Clarus OSS: Jan 1, 2010 – Dec 31, 2015Sessions



ICM (Integrated Corridor Management)
icm.weathershare.org
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32

ICM: Jan 1, 2010 – Dec 31, 2015Sessions



One-Stop-Shop V2
2011-2014
oss.weathershare.org
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New and Improved
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OSS V2: Jan 1, 2011 – Aug 31, 2014

Progress



Events
(User Interface Events / Interactions)
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What are users doing?

Application-Defined
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OSS V2: Jan 1, 2011 – Aug 31, 2014254,880 (UI) Events
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OSS V2: Jan 1, 2011 – Aug 31, 201459,763 CCTV (Camera) Views

Application-Defined



One-Stop-Shop V2 Takes Off
2014
oss.weathershare.org
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OSS V2: Jan 1, 2011 – Dec 31, 2014Sessions

The prior plots stopped here.

4000 Sessions in 
a Single Day!
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OSS V2: Jan 1, 2011 – Dec 31, 2014

What do you think happened here?

Sessions
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OSS V2: Jan 1, 2011 – Dec 31, 2014CCTV (Camera) Views
225,000 CCTV Views 
in a Single Day!

What do you think happened here?



OSS Usage Took Off in September 2014 and kept going

Sessions

(Usage is generally seasonal, peaking during bad weather events.)
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12,000 Sessions 
in a Single Day!



OSS Usage Took Off in September 2014

Why?
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OSS Usage Took Off in September 2014

Reasons:

• Increased Coverage (Expanded to cover 11 Western States)

• More prominent links from Caltrans (Sean Campbell’s Camera 
Page)

• Subtle (but big) changes in the User Interface (Mouse-over vs. 
Mouse-click to show detail)

• ITSA Award and Other Publicity (See subsequent slides)
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Big Reason:

• MOTIVATION!
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OSS Usage Took Off in September 2014



Big Reason:

• MOTIVATION!

• There is a story behind this …
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OSS Usage Took Off in September 2014



Big Reason:

• MOTIVATION!

• There is a story behind this …
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OSS Usage Took Off in September 2014



ITS America Award

At the 2014 ITS World Congress in Detroit,
Michigan, the One-Stop Shop was announced as
the winner of ITS America’s Best of ITS Award for
Best New Innovative Practice – Research Design
and Innovation.

ITS America presents these awards to “the most
prominent and innovative transportation
technology leaders in the Americas” whose
projects exemplify innovation and demonstrate
specific and measurable outcomes.

The OSS project is sponsored by the California
Department of Transportation (Caltrans), who
nominated it for the annual award.
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Other Publicity
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One-Stop-Shop V2
Sep 1, 2014 – May 31, 2020
oss.weathershare.org
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OSS V2: Sep 1, 2014 – May 31, 2020

51

Sessions
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OSS V2: Sep 1, 2014 – May 31, 202068,552,475 CCTV (Camera) Views

500,000 CCTV Views 
in a Single Day!



One-Stop-Shop Mobile
Nov 1, 2016 – May 31, 2020
oss.weathershare.org/m

53

We (finally) decided to 
address mobile use.

We developed a separate 
mobile web version.
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OSS Mobile: Nov 1, 2016 – May 31, 2020Sessions
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OSS Mobile: Nov 1, 2016 – May 31, 20203,769,002 CCTV (Camera) Views



One-Stop-Shop Unified
May 27, 2020 – Forward
oss.weathershare.org
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We decided we should have a 
“unified” interface that works 
on desktop and mobile.



Unified Interface for OSS

Mobile and Desktop all in One

Debuted in late May 2020
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Unified Interface for OSS

New menu, legend 
and controls
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Unified Interface for OSS

Select a marker 
to see detail and 
zoom to location 
of marker.
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Unified Interface for OSS

Click on images to see 
enlarged image.
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Unified Interface for OSS

See multiple 
images 
where 
available.
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Unified Interface for OSS

Sharing via 
Social Networks 
and Email
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Unified Interface for OSS

Sharing via 
Social Networks 
and Email

63

This went away …



Unified Interface for OSS

Zoom to current 
location
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One-Stop-Shop Unified
In-Depth Analytics
May 27, 2020 – October 4, 2023
oss.weathershare.org
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OSS Unified: May 27, 2020 – Oct 4, 2023

Sessions

Users



When does it get used?
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When do you think 
it gets used?
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OSS Unified: May 27, 2020 – Oct 4, 2023

Sessions

Winter WinterWinter
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OSS Unified: Jan 1, 2020 – Dec 31, 2020

Sessions

Winter

Fire
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OSS Unified: Jan 1, 2021 – Dec 31, 2021

Sessions

WinterWinter

Fire
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OSS Unified: Jan 1, 2022 – Dec 31, 2022

Sessions

WinterWinter

Late Winter
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OSS Unified: Jan 1, 2023 – Oct 4, 2023

Sessions

Winter

Hurricane

Big Winter
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OSS Unified: Nov 1, 2019 – Nov 30, 2019

Sessions (per Day)
Calm

Storm

Thanksgiving
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OSS Unified: Nov 1, 2019 – Nov 30, 2019

Sessions (per Hour) Calm Storm

Thanksgiving
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OSS Unified: Nov 24, 2019 – Nov 30, 2019

Sessions (per Hour)

Calm

Storm Thanksgiving

DayNightDayNightDayNightDayNight DayNightDayNight



From Where in the World?

76

Where do you think?
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OSS Unified: May 27, 2020 – Oct 4, 2023160 Countries

We need to 
do outreach 
in Mongolia!
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Users Sessions

OSS Unified: May 27, 2020 – Oct 4, 2023160 Countries
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OSS Unified: May 27, 2020 – Oct 4, 2023160 Countries

Users Sessions



From Where in the US?
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Where do you think?



From Which States?

81

Where do you think?



82

OSS Unified: May 27, 2020 – Oct 4, 202350 States + DC
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Users Sessions

OSS Unified: May 27, 2020 – Oct 4, 202350 States + DC
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Users Sessions

OSS Unified: May 27, 2020 – Oct 4, 202350 States + DC
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Users Sessions

OSS Unified: May 27, 2020 – Oct 4, 202350 States + DC
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Users Sessions

OSS Unified: May 27, 2020 – Oct 4, 202350 States + DC
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Users Sessions

OSS Unified: May 27, 2020 – Oct 4, 202350 States + DC



From Which Cities and Towns?

88

Where do you think?
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OSS Unified: May 27, 2020 – Oct 4, 20237945 Cities and Towns
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OSS Unified: May 27, 2020 – Oct 4, 20237945 Cities and Towns

Users Sessions
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OSS Unified: May 27, 2020 – Oct 4, 20237945 Cities and Towns

Users Sessions
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OSS Unified: May 27, 2020 – Oct 4, 20237945 Cities and Towns

Users Sessions
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OSS Unified: May 27, 2020 – Oct 4, 20237945 Cities and Towns
Users Sessions
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OSS Unified: May 27, 2020 – Oct 4, 20237945 Cities and Towns
Users Sessions

Tehachapi?
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OSS Unified: May 27, 2020 – Oct 4, 20237945 Cities and Towns
Users Sessions



From Which Metro Areas?

96

Where do you think?
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OSS Unified: May 27, 2020 – Oct 4, 2023All 216 Metro Areas
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OSS Unified: May 27, 2020 – Oct 4, 2023All 216 Metro Areas

Users Sessions
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OSS Unified: May 27, 2020 – Oct 4, 2023All 216 Metro Areas

Users Sessions
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OSS Unified: May 27, 2020 – Oct 4, 2023All 216 Metro Areas
Users Sessions

Montana!
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OSS Unified: May 27, 2020 – Oct 4, 2023All 216 Metro Areas

Montana!Users Sessions
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OSS Unified: May 27, 2020 – Oct 4, 2023All 216 Metro Areas

Montana!Users Sessions
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OSS Unified: May 27, 2020 – Oct 4, 2023All 216 Metro Areas

Users Sessions



From Which Cities/Towns in Montana?
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OSS Unified: May 27, 2020 – Oct 4, 2023125 Montana Cities and Towns
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OSS Unified: May 27, 2020 – Oct 4, 2023125 Montana Cities and Towns

Users Sessions
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OSS Unified: May 27, 2020 – Oct 4, 2023125 Montana Cities and Towns

Users Sessions
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OSS Unified: May 27, 2020 – Oct 4, 2023125 Montana Cities and Towns
Users Sessions
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OSS Unified: May 27, 2020 – Oct 4, 2023125 Montana Cities and Towns
Users Sessions



From Which Cities/Towns in California?
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111

OSS Unified: May 27, 2020 – Oct 4, 2023932 California Cities and Towns
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OSS Unified: May 27, 2020 – Oct 4, 2023932 California Cities and Towns

Users Sessions
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OSS Unified: May 27, 2020 – Oct 4, 2023932 California Cities and Towns

Users Sessions



From Which Cities/Towns in Oregon?
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115

OSS Unified: May 27, 2020 – Oct 4, 2023196 Oregon Cities and Towns
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OSS Unified: May 27, 2020 – Oct 4, 2023196 Oregon Cities and Towns

Users Sessions
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OSS Unified: May 27, 2020 – Oct 4, 2023196 Oregon Cities and Towns

Users Sessions



From Which Cities/Towns in Washington?
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119

OSS Unified: May 27, 2020 – Oct 4, 2023340 Washington Cities and Towns
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OSS Unified: May 27, 2020 – Oct 4, 2023340 Washington Cities and Towns

Users Sessions
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OSS Unified: May 27, 2020 – Oct 4, 2023340 Washington Cities and Towns

Users Sessions



From Which Cities/Towns in Nevada?
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OSS Unified: May 27, 2020 – Oct 4, 202364 Nevada Cities and Towns
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OSS Unified: May 27, 2020 – Oct 4, 202364 Nevada Cities and Towns

Users Sessions

OSS Unified: May 27, 2020 – Oct 4, 202364 Nevada Cities and Towns
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OSS Unified: May 27, 2020 – Oct 4, 202364 Nevada Cities and Towns

Users Sessions

OSS Unified: May 27, 2020 – Oct 4, 202364 Nevada Cities and Towns



From Which Cities/Towns in Idaho?
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OSS Unified: May 27, 2020 – Oct 4, 202381 Idaho Cities and Towns
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OSS Unified: May 27, 2020 – Oct 4, 202381 Idaho Cities and Towns

Users Sessions
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OSS Unified: May 27, 2020 – Oct 4, 202381 Idaho Cities and Towns

Users Sessions



Characterizing Sessions

130



131

OSS Unified: May 27, 2020 – Oct 4, 2023

Lots of Sessions here. Good!

2,383,627 Sessions
Sessions per 
Individual User
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OSS Unified: May 27, 2020 – Oct 4, 2023

Lots of Sessions here. Good!

2,383,627 Sessions
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OSS Unified: May 27, 2020 – Oct 4, 20232,383,627 Sessions

Sessions lasting over 30 minutes How does that happen?



Which Browsers?
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OSS Unified: May 27, 2020 – Oct 4, 20232,383,627 Sessions

Users Sessions
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OSS Unified: May 27, 2020 – Oct 4, 20232,383,627 Sessions

Users Sessions



Which Operating System?
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138

OSS Unified: May 27, 2020 – Oct 4, 2023

Users Sessions



What Screen Resolution?

139

Why is this important?

We will come back to this …
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OSS Unified: May 27, 2020 – Oct 4, 20232687 Screen Resolutions

Users Sessions
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OSS Unified: May 27, 2020 – Oct 4, 20232687 Screen Resolutions

Users Sessions
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OSS Unified: May 27, 2020 – Oct 4, 20232687 Screen Resolutions



Mobile or Desktop?
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144

OSS Unified: May 27, 2020 – Oct 4, 2023

Almost an even split 
between Desktop and 
Mobile use over this 
time period.
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OSS Unified: May 27, 2020 – Dec 31, 2020

More Desktop than 
Mobile in 2020.
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OSS Unified: Jan 1, 2021 – Dec 31, 2021

Almost an even split between 
Desktop and Mobile in 2021.
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OSS Unified: Jan 1, 2022 – Dec 31, 2022

Almost an even split between 
Desktop and Mobile in 2022.
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OSS Unified: Jan 1, 2023 – Oct 4, 2023

More Mobile users than 
Desktop users in 2023.



Which Mobile Device?

149
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OSS Unified: May 27, 2020 – Oct 4, 20231947 Mobile Device Types

Users Sessions
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OSS Unified: May 27, 2020 – Oct 4, 20231947 Mobile Device Types



Who is sending users (linking) to us?

152

Who do you think?
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OSS Unified: May 27, 2020 – Oct 4, 2023457 Sources

Users

Caltrans (Sean)

Caltrans

WSRTC

BIG!

BIG!

Direct!!!



154

OSS Unified: May 27, 2020 – Oct 4, 2023457 Sources

Users

Montana 
News
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OSS Unified: May 27, 2020 – Oct 4, 2023457 Sources

Users

Lots of small sites.
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OSS Unified: May 27, 2020 – Oct 4, 2023457 Sources

Users

Lots of small sites.
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OSS Unified: May 27, 2020 – Oct 4, 2023457 Sources

Users

Lots of small sites.
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OSS Unified: May 27, 2020 – Oct 4, 2023457 Sources

Users

Lots of small sites.



cwwp2.dot.ca.gov

159

Thanks Sean Campbell!!!
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OSS Unified: May 27, 2020 – Oct 4, 2023cwwp2.dot.ca.gov

Users

Users referred to OSS 
from the Caltrans 
CWWP2
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cwwp2.dot.ca.gov
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cwwp2.dot.ca.gov
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OSS Unified: May 27, 2020 – Oct 4, 2023cwwp2.dot.ca.gov



rogueweather.com
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OSS Unified: May 27, 2020 – Oct 4, 2023rogueweather.com

Users
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rogueweather.com

https://rogueweather.com/
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rogueweather.com

https://rogueweather.com/southern-oregon-road-conditions/highway-199-road-conditions
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OSS Unified: May 27, 2020 – Oct 4, 2023rogueweather.com



dot.ca.gov

169



170

OSS Unified: May 27, 2020 – Oct 4, 2023dot.ca.gov
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dot.ca.gov

https://dot.ca.gov/travel

Thanks Caltrans!
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OSS Unified: May 27, 2020 – Oct 4, 2023dot.ca.gov



Social Networking
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174

OSS Unified: May 27, 2020 – Oct 4, 2023Social Networking

Relatively Small

Opportunity?
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OSS Unified: May 27, 2020 – Oct 4, 2023Social Networking
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Facebook
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Facebook



178

Twitter
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Twitter
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Twitter



181

Twitter
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Reddit

That’s a nice 
endorsement!



What are they looking at?

183

What do you think 
users look at on OSS?
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OSS Unified: May 27, 2020 – Oct 4, 2023142,445,822 UI Events
Approaching 1.75 million 
events / interactions in a 
single day!
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OSS Unified: May 27, 2020 – Oct 4, 2023142,445,822 UI Events

We are mainly 
interested in Markers 
and Layers.
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OSS Unified: May 27, 2020 – Oct 4, 202386,528,414 Marker Events

CCTV is by far 
most popular.

Other ITS 
elements get 
viewed too.

Things not shown 
in the default 
layer don’t get 
viewed as much.
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OSS Unified: May 27, 2020 – Oct 4, 202386,528,414 Marker Events

This is in the default 
layer, but it is toggled 
off by default – too 
many construction 
markers.
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OSS Unified: May 27, 2020 – Oct 4, 202386,528,414 Marker Events



CCTV (Camera Images)

189

Which cameras are 
most popular?
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OSS Unified: May 27, 2020 – Oct 4, 202361,170,323 CCTV Camera Views
Approaching 800,000 
CCTV views in a single 
day!
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OSS Unified: May 27, 2020 – Oct 4, 202314,663 CCTV Camera Locations

We will come 
back to these.
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OSS Unified: May 27, 2020 – Oct 4, 202314,663 CCTV Camera Locations



CMS

193



194

OSS Unified: May 27, 2020 – Oct 4, 20238,263,068 CMS Views
Approaching 120,000 
CMS views in a single 
day!



195

OSS Unified: May 27, 2020 – Oct 4, 20233322 CMS Locations



INCIDENTS
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OSS Unified: May 27, 2020 – Oct 4, 20236,163,702 Incident Views
Approaching 120,000 
Incident views in a single 
day!
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OSS Unified: May 27, 2020 – Oct 4, 2023223,943 Incident Locations

Incident locations 
are interesting …



Chain Control Messages
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OSS Unified: May 27, 2020 – Oct 4, 20234,507,277 Chain Control Views
Approaching 150,000 
Chain Control views in a 
single day!
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OSS Unified: May 27, 2020 – Oct 4, 20231444 Chain Control Locations



RWIS 
(Roadside Weather Information Systems)
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OSS Unified: May 27, 2020 – Oct 4, 20233,862,952 RWIS Views
Approaching 50,000 
RWIS views in a 
single day!
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OSS Unified: May 27, 2020 – Oct 4, 20231354 RWIS Locations

This site is no 
longer active.



CCTV Modal
(User-Viewed Enlarged CCTV Images)

205
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OSS Unified: May 27, 2020 – Oct 4, 20231,567,043 CCTV Modal Views
Approaching 30,000 Enlarged 
CCTV views in a single day!



207

OSS Unified: May 27, 2020 – Oct 4, 202311983 CCTV Modal Locations
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OSS Unified: May 27, 2020 – Oct 4, 2023281,133 CCTV Views @
(41.63331, -122.19312) Approaching 4000 

Grass Lake CCTV 
views in a single day!
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OSS Unified: May 27, 2020 – Oct 4, 2023274,951 CCTV Views @
(39.33075, -120.285422) Approaching 4000 

Doinner Lake CCTV 
views in a single day!
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OSS Unified: May 27, 2020 – Oct 4, 202353,112 CCTV Views @
(46.13589, -112.39799)

My “home” 
camera came 
in 222nd place!

Approaching 1000 
Elk Park CCTV views 
in a single day!
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OSS Unified: May 27, 2020 – Oct 4, 202348,739 CCTV Views @
(45.6668164, -110.8039548)

Leann’s “home” 
camera came in 
241st place!

Approaching 1000 
Bozeman Pass CCTV 
views in a single day!



Google Analytics V3 Phased Out

212

BUMMER! I Liked 
Google Analytics V3 …
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Google Analytics V3 Phased Out
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Google Analytics V3 Phased Out

Things like this always 
happen at a bad time.
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Google Analytics V3 Phased Out

Let’s talk for a minute about 
depending on Google for things 
like Analytics, Maps, etc.



Google Analytics V4
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217

Google Analytics V4 Looks good!
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Google Analytics V4
It is way different, 
and hard to use …
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Google Analytics V4
It is way different –
and hard to use …

This presented a problem 
as I was trying to wrap up 
this presentation …
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A somewhat better way 
of viewing the problem.



When life gives you lemons …

221

When life gives you lemons …



When life gives you lemons …
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When life gives you lemons, make lemonade!
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By forcing me to grab the data programmatically, I 
took the opportunity to look at some of the data I 
originally envisioned when implementing Analytics 
data collection, along with some things we have 
already seen.
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Google Analytics V4

What does it take to get started?
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Google Analytics V4

Create a property and do some 
other setup in Google Analytics.
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Google Analytics V4

https://developers.google.com/analytics/devguides/collection/analyticsjs/tracking-snippet-reference

Insert this into the 
HTML of your site.

Property ID



https://developers.google.com/analytics/devguides/collection/analyticsjs/tracking-snippet-reference
227

Google Analytics V4

Easier to understand version …
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Google Analytics V4

https://support.google.com/analytics/answer/9304153#add-tag&zippy=%2Cadd-the-google-tag-directly-to-your-web-pages

This is needed to record 
custom events.
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Google Analytics V4

https://developers.google.com/analytics/devguides/collection/ga4/events?client_type=gtag
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Google Analytics V4 JavaScript Function in OSS

For Google Analytics V3

For Google Analytics V4
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Google Analytics V4

GET
https://www.google-analytics.com/collect?
v=1&_v=j101&a=718561488&t=event&_s=22
&dl=https%3A%2F%2Foss.weathershare.org%2F%3Fclat%3D46.2784
5%26clng%3D-112.39799%26zoom%3D10
&ul=en-us&de=windows-1252
&dt=One-Stop-Shop%20for%20Rural%20Traveler%20Information
&sd=24-bit&sr=1920x1080&vp=1202x945&je=0
&ec=Marker&ea=CCTV&el=(46.32329873%2C-112.0689089)
&_u=CACAAEABAAAAACAAI~&jid=&gjid=&cid=1250447631.170518221
9&tid=UA-15870020-16&_gid=1219875172.1713134285&z

Click on Camera Marker

HTTP GET request sent 
to Google Analytics.
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September 2023 – April 2024
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September 2023 – April 2024

Events per 
Session

Session 
Duration 

(minutes)
Sessions 
per UserSessionsUsersCountry

92.2556.953.82743957195043United States
60.6118.113.23136414239Canada
75.8620.932.151611753Germany
69.767.302.06823411Mexico
57.6019.921.77637360France

5.840.571.01269266China
126.94141.677.081507213India
148.4247.841.73349203Brazil
105.6124.102.43404169United Kingdom
107.6473.991.68170101Indonesia
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US Users: September 2023 – April 2024
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Users: September 2023 – April 2024

Events 
per 

Session

Session 
Duration 

(minutes)
Sessions 
per UserSessionsUsersState

85.9149.383.44369783108337California1
76.5433.072.9110041935075Washington2

108.7980.732.838352729986Oregon3
87.7755.403.146175519948Nevada4
94.4078.082.69178316818Idaho5

105.0566.553.07202286718Arizona6
84.9251.422.59129655113Colorado7
92.3154.402.1976853582Texas8

173.58135.703.57124383566Utah9
82.7872.583.50113603315Montana10
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Canadian Users: September 2023 – April 2024

Where are the 
Canadian Users?
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Canadian Users: September 2023 – April 2024
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Canadian Users: September 2023 – April 2024

Events per 
Session

Session 
Duration 
minutes

Sessions 
per UserSessionsUsersProvince

62.2419.273.6478692178British Columbia
37.2311.522.2834911535Alberta
91.3332.162.631432566Ontario
71.258.792.60655261Quebec
56.325.661.77205120Saskatchewan
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Mexican Users: September 2023 – April 2024

Where are the 
Mexican Users?
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Mexican Users: September 2023 – April 2024

Where are the 
Canadian Users?
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Mexican Users: September 2023 – April 2024

Events per 
Session

Session 
Duration 

(minutes)
Sessions 
per UserSessionsUsersRegion

74.227.691.71178111Baja California
53.8417.631.949752Mexico City

116.2611.682.9312042Jalisco
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September 2023 – April 2024

Events per 
Session

Session Duration 
(minutes)

Sessions 
per UserSessionsUsersCity

64.7321.842.485327621918San Jose, CA1
74.2822.942.794456916227Seattle, WA2
68.0129.692.563557714234Los Angeles, CA3
87.4660.893.103649511983Sacramento, CA4
78.1724.332.89168105943Portland, OR5
90.8265.023.97228805803Reno, NV6
76.7226.982.58146785800San Francisco, CA7

122.4798.053.29105353291Phoenix, AZ8
85.3451.685.16147702883Redding, CA9
95.1775.702.5671432867Las Vegas, NV10
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September 2023 – April 2024

Events per 
Session

Session Duration 
(minutes)

Sessions 
per UserSessionsUsersCity

118.73111.692.7371692682Medford, OR11
92.1251.942.3057162559Sparks, NV12
64.6539.032.5748801948South Lake Tahoe, CA13
84.8854.292.1039191923San Diego, CA14
99.6084.092.8650581807Denver, CO15
70.9027.062.4137911606Grants Pass, OR16

106.3982.802.8642891513Yreka, CA17
81.1836.253.9355371446Salt Lake City, UT18
58.6811.181.5922421442Arcata, CA19
63.9534.871.5220381394Quincy, CA20
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700,000 CCTV 
Views in a day.



245

0

10000

20000

30000

40000

50000

60000

70000

80000

10/1/2023 11/1/2023 12/2/2023 1/1/2024 2/1/2024 3/3/2024

OSS CCTV Views Per Hour
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Notice the diurnal pattern.

70,000 CCTV Views 
in an hour.
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February 23rd, 2024 – March 8th, 2024
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February 23rd, 2024 – March 8th, 2024
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February 23rd, 2024 – March 8th, 2024
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February 23rd, 2024 – March 8th, 2024
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February 23rd, 2024 – March 8th, 2024
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TOP CCTV September 2023 – April 2024

URLLocationRegionAgencyCountRank
https://oss.weathershare.org/?clat=39.33075&clng=-120.285422&zoom=14Hwy 80 at Donner LakeDonner PassCaltrans D3891111
https://oss.weathershare.org/?clat=39.326506&clng=-120.389657&zoom=14Hwy 80 at Soda Springs EBDonner PassCaltrans D3828452
https://oss.weathershare.org/?clat=39.334602&clng=-120.355626&zoom=14Hwy 80 at Castle PeakDonner PassCaltrans D3804473
https://oss.weathershare.org/?clat=41.63331&clng=-122.19312&zoom=14Grass LakeHwy 97Caltrans D2751374
https://oss.weathershare.org/?clat=39.339039&clng=-120.347722&zoom=14Hwy 80 at Donner SummitDonner PassCaltrans D3730385
https://oss.weathershare.org/?clat=39.31582&clng=-120.439405&zoom=14Hwy 80 at Kingvale WBDonner PassCaltrans D3669406
https://oss.weathershare.org/?clat=35.270814&clng=-113.958953&zoom=14SR-66 NB 61.40 @Mohave Airport DrKingman SE of Las VegasADOT615637
https://oss.weathershare.org/?clat=41.26879&clng=-122.21239&zoom=14SnowmanMount ShastaCaltrans D2595018
https://oss.weathershare.org/?clat=39.313549&clng=-120.448465&zoom=14Hwy 80 at Kingvale EBDonner PassCaltrans D3585339
https://oss.weathershare.org/?clat=39.323597&clng=-120.219099&zoom=14Hwy 80 at Old Ag StationDonner PassCaltrans D35790010

Donner Pass dominates!
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TOP CCTV September 2023 – April 2024

URLLocationRegionAgencyCountRank
https://oss.weathershare.org/?clat=40.58548&clng=-121.0887&zoom=14BogardEast of LassenCaltrans D25731411
https://oss.weathershare.org/?clat=39.322884&clng=-120.207395&zoom=14Hwy 89 at West RiverDonner PassCaltrans D35580912
https://oss.weathershare.org/?clat=42.00549&clng=-122.61518&zoom=14Hilt SandhouseSiskiyou PassCaltrans D25542113
https://oss.weathershare.org/?clat=39.395554&clng=-120.023839&zoom=14Hwy 80 at FloristonDonner PassCaltrans D35496414
https://oss.weathershare.org/?clat=42.01611&clng=-122.61294&zoom=14I-5 at Siskiyou MP.2Siskiyou PassODOT5261815
https://oss.weathershare.org/?clat=42.09242&clng=-122.60286&zoom=14I-5 at Siskiyou MP 6.87Siskiyou PassODOT5207616
https://oss.weathershare.org/?clat=42.13114&clng=-122.63203&zoom=14I-5 at Siskiyou MP 10.98Siskiyou PassODOT5194317
https://oss.weathershare.org/?clat=39.36354&clng=-120.12443&zoom=14Hwy 80 at Truckee Scales WBDonner PassCaltrans D34983118
https://oss.weathershare.org/?clat=39.83544&clng=-118.9604&zoom=14I-80 @ NightingaleEast of RenoNDOT4869419
https://oss.weathershare.org/?clat=41.28481&clng=-122.30222&zoom=14I5-SR89Mount ShastaCaltrans D24745220

Siskiyou Pass is next!
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CCTV September 2023 – April 2024
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A relatively small number of 
cameras get most of the views.

Many cameras get 
relatively few views.

This pattern is not 
surprising. Zipf’s law.
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Mobile use (pct) exceeds 
Desktop use during some 
bad weather events.

There is also an apparent weekly pattern. Do you see it? Can you explain it?
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September 2023 – April 2024

Events per 
Session

Average Session 
Duration (minutes)

Sessions 
per UserSessionsPCTUsersDevice Type

56.575.443.073222410.521104953mobile
123.25101.604.614125830.44489486desktop

71.397.383.12217160.0356967tablet
83.007.922.1042020smart tv

Mobile use (pct) exceeds 
Desktop use overall in 
terms of Users.

Desktop use (pct) exceeds 
Mobile use overall in terms 
of Sessions and Events.

Desktop users have 
much longer sessions 
and are more active.

This is new!

Opportunity?
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Screen Resolution

Which screen resolution ranks highest 
for usage? Second highest? …
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Screen Resolution

Events per 
Session

Average Session 
Duration (Minutes)

Sessions 
per UserSessionsUsers

Screen 
ResolutionRank

150.28156.075.67162485286691920x10801
53.976.252.635327020280390x8442
53.056.892.803208011471428x9263
52.045.712.92277659548430x9324
52.885.492.55241989519375x8125
55.305.812.39197988289414x8966

117.9579.963.952899973541536x8647
49.256.312.80201777215393x8528
53.9917.534.522920164611440x9009
72.526.692.79142865117810x108010
77.727.332.59130235038768x102411
57.847.152.81136854868375x66712
95.48100.634.371809941432560x144013

156.5039.764.811820737861366x76814
104.4571.544.321539835731280x72015

There were 1583 different 
screen resolutions recorded.
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Screen Resolution

Events per 
Session

Average Session 
Duration (Minutes)

Sessions 
per UserSessionsUsers

Screen 
ResolutionRank

150.28156.075.67162485286691920x10801
53.976.252.635327020280390x8442
53.056.892.803208011471428x9263
52.045.712.92277659548430x9324
52.885.492.55241989519375x8125
55.305.812.39197988289414x8966

117.9579.963.952899973541536x8647
49.256.312.80201777215393x8528
53.9917.534.522920164611440x9009
72.526.692.79142865117810x108010
77.727.332.59130235038768x102411
57.847.152.81136854868375x66712
95.48100.634.371809941432560x144013

156.5039.764.811820737861366x76814
104.4571.544.321539835731280x72015

1080p



259

Screen Resolution

Events per 
Session

Average Session 
Duration (Minutes)

Sessions 
per UserSessionsUsers

Screen 
ResolutionRank

150.28156.075.67162485286691920x10801
53.976.252.635327020280390x8442
53.056.892.803208011471428x9263
52.045.712.92277659548430x9324
52.885.492.55241989519375x8125
55.305.812.39197988289414x8966

117.9579.963.952899973541536x8647
49.256.312.80201777215393x8528
53.9917.534.522920164611440x9009
72.526.692.79142865117810x108010
77.727.332.59130235038768x102411
57.847.152.81136854868375x66712
95.48100.634.371809941432560x144013

156.5039.764.811820737861366x76814
104.4571.544.321539835731280x72015

390 x 844 ???
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Screen Resolution 390 x 844
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Screen Resolution 390 x 844

Responsive Design
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Screen Resolution 1920x1080
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Screen Resolution 1920x1080
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Screen Resolution 1920x1080
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What are users looking at?
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All CCTV
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All CCTV

Donner Pass

Siskiyou Pass
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All CCTV

Donner Pass

Siskiyou Pass

I-5

US-97

Snoqualmie Pass

I-90

I-15

I-80

I-70

I-84
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From
California

What do OSS Users from California 
look at?
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From
California
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From
Nevada

What do OSS Users from Nevada 
look at?
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From
Nevada
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From
Arizona

What do OSS Users from Arizona 
look at?
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From
Arizona



276

From
Oregon

What do OSS Users from Oregon 
look at?



277

From
Oregon
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From
Washington

What do OSS Users from Washington 
look at?
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From
Washington
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From
Idaho

What do OSS Users from Idaho 
look at?



281

From
Idaho
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From
Montana

What do OSS Users from Montana 
look at?
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From
Montana
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From
Utah

What do OSS Users from Utah 
look at?
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From
Utah
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From
Colorado

What do OSS Users from Colorado 
look at?
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From
Colorado
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From
Texas

What do OSS Users from Texas 
look at?
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From
Texas
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Donner Lake CCTV 
Sep 2023 – Apr 2024
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Almost 5000 CCTV 
views in a day
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CCTV ViewsFrom City
8090San Jose, CA1
7046Reno, NV2
4800Sacramento, CA3
3549Los Angeles, CA4
2474San Francisco, CA5
2126Truckee, CA6
2051Sparks, NV7
1998Seattle, WA8
1448Carson City, NV9
1091Phoenix, AZ10

Donner Lake CCTV 
Sep 2023 – Apr 2024
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Elk Park, Montana
Sep 2023 – Apr 2024 Who is looking at my 

“home” camera?
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Elk Park, Montana
Sep 2023 – Apr 2024
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Elk Park CCTV Views
About 425 CCTV 
views in a day
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Elk Park
Sep 2023 – Apr 2024

CCTV ViewsFrom City
3715Butte, MT1
1396Payson, UT2

486Seattle, WA3
291Denver, CO4
287Phoenix, AZ5
220San Jose, CA6
197Salt Lake City, UT7
157Calgary, AB8
143Los Angeles, CA9
139Portland, OR10

Payson, UT?
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Bozeman Pass, Montana
Oct 2023 – April 2024 Who is looking at 

Bozeman Pass?
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Bozeman Pass, Montana
Oct 2023 – April 2024
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Bozeman Pass CCTV Views
Almost 350 CCTV 
views in a day
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Bozeman Pass, Montana
Oct 2023 – April 2024

CCTV ViewsFrom City
1313Seattle, WA1

809Payson, UT2
706Sheridan, WY3
486Denver, CO4
388Phoenix, AZ5
343Butte, MT6
327Rosemont, CA7
289Billings, MT8
239Chicago, IL9
227San Jose, CA10
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Bozeman Pass, Montana
Oct 2023 – (early) May 2024
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Bozeman Pass CCTV Views
What happened here?
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Bozeman Pass, Montana
Oct 2023 – (early) May 2024
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Bozeman Pass, Montana
Oct 2023 – (early) May 2024
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Bozeman Pass, Montana
Oct 2023 – (early) May 2024
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Bozeman Pass, Montana
Oct 2023 – (early) May 2024
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Bozeman Pass, Montana
Oct 2023 – (early) May 2024



304
https://www.kbzk.com/news/local-news/traffic-moving-slowly-on-bozeman-pass-after-historic-blockage-led-to-closure

Photo by: Gallatin County Sheriff's Office
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https://www.kbzk.com/news/local-news/standstill-on-bozeman-pass-family-gets-stuck-on-i-90-for-more-than-10-hours



Junction Point
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Will OSS take off again?

• Large project R&D funding has lapsed.
• Sean retired.
• Doug moved back to Montana, to Montana Tech in 

Butte.
• Jeremiah is still in Caltrans D2, and they continue to 

use OSS.

• We need to maintain OSS.
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Funding Mechanisms –
Possibilities Identified
• Advertisements? 
• Crowdfunding?
• Phone App?
• Subscriptions?
• Continued Research Funding?
• (Multi-)State Funding? 
• Hobby / Do it in our spare time?
• Integrate into Curriculum as a Learning Tool?
• Sponsorship?

308



Costs
• Mapping API – We are currently using Caltrans’ Google 

Maps key.
• Caltrans pays for this.
• Our costs would be on the order of:

• $7 / 1000 requests , $200 free usage per month, 20% discount for 100K 
requests

• 10,000 sessions / day -> 10,000 requests / day = $70 / day = ($2129 -
$200) / month 

• = $23,150 / yr – 20% = $18,520.
• Hosting Services – We are currently using a HostGator 

dedicated server priced at:
• $249 / mo = $2988 / yr.

• Domain Registration – We are currently registering via 
GoDaddy with the following pricing:

• $107.92 / 2 yr ($41.98 domain renewal, $65.94 protected 
registration).

• SSL Certificate – This is currently issued via GoDaddy and 
priced at:

• $591.98 / 2 yr. 309



Costs

• Google Docs Forms (free at present)
• Google Analytics (free at present)
• AddThis.com (free - gone)
• DOT Data (free)
• NWS, MesoWest, MADIS Data (free)

• Labor (Maintenance, Support, Upgrades)
• $$$???
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Recommendations
• We should investigate ways to cut costs:

• Google Maps – We need to find alternatives, ideally free alternatives, in 
case Caltrans no longer pays for this.

• We should be prepared if free services (Google Analytics, etc.) become 
cost-based.

• We should investigate cutting server costs without cutting service.
• We should foster further work by university students.

• We can integrate OSS into the curriculum via interface and web design 
classes, among others.

• We could form a club or other volunteer student group to help maintain 
OSS.

• We should carefully consider incorporating non-intrusive 
mechanisms to pay for costs including:

• crowd-funding,
• developing an app and charging a modest fee,
• paid sponsorship,
• inclusion of ads (only if non-intrusive) plus an ad-free premium / pro 

version of OSS.
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Next Steps

• Stronger Connection with User Base
• Better use of Social Media
• Further Develop it as a Learning Tool at Montana Tech
• Develop an App?
• Value added functionality?
• Other?

312



313



Acknowledgments
• Caltrans for its financial support of this work 
• The Western States Rural Transportation Consortium for its contributions to the 

scope and their support through the WSRTC Pooled Fund
• Ian Turnbull, Caltrans (retired) as the early project and longtime champion of OSS
• Numerous staff at Caltrans for their early and continued support and use of OSS
• Tony Leingang and others of the Washington Department of Transportation for 

their support of OSS
• David Veneziano, past Principal Investigator on this project, for his assistance in 

Phase 1 and throughout the project
• Dan Richter, Leann Koon and numerous students for their work on OSS through 

the years at WTI/MSU
• USU Student Research Assistants: Tanner Kvarfordt, Brock Francom, Sahiti 

Katragadda, Ben Taylor, Brianna King and Jordan Knudsen
• Montana Tech Research Assistants: Tim Foreman, Tyler Bodden, others.
• Montana Tech Students in my Classes: CSCI 443 (User Interface/Experience 

Design), CSCI 444 Data Visualization, CSCI 470 (Web Science), CSCI 347 (Data 
Mining), CSCI 447 (Machine Learning)

• The many users of OSS throughout the years, particularly those who have shared it 
with others …

314



The Bad Weather Season is Coming

315
https://www.krtv.com/weather/wintry-weather-brings-dangerous-driving-conditions



The Bad Weather Season is Coming

316https://www.montanarightnow.com/bozeman/multi-vehicle-crash-closes-portion-of-i-90-
between-bozeman-and-belgrade/article_26285e18-7508-11ee-8492-af5f4b7f736f.html



The Bad Weather Season is Coming

317https://billingsgazette.com/news/local/laurel-i90-winter-weather-driving-
detour/article_90771150-7338-11ee-8375-871892060289.html



The Bad Weather Season is Coming

318https://www.montanarightnow.com/helena/crews-responding-to-crash-i-15-northbound-at-
jefferson-county-north-border/article_20780d8c-71da-11ee-b25e-db359b5cb54b.html



The Bad Weather Season is Coming

319
https://www.facebook.com/JeffersonCountyMontanaSheriffsOffice/



Recently …

https://mtstandard.com/news/state-and-regional/drivers-slide-off-highways-all-around-montana-as-snow-
ice/article_7c6b0115-194d-58d8-b297-8b0007ea6748.html#tracking-source=home-the-latest
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Recently …

321https://mtstandard.com/news/state-and-regional/drivers-slide-off-highways-all-around-montana-as-snow-
ice/article_7c6b0115-194d-58d8-b297-8b0007ea6748.html#tracking-source=home-the-latest



Recently …

https://mtstandard.com/news/state-and-regional/car-pileup-on-i--between-billings-lockwood-sends-to/article_e91a221c-3394-539c-931a-
3e0c65d15728.html#tracking-source=home-the-latest

322



Recently …

323https://mtstandard.com/news/state-and-regional/car-pileup-on-i--between-billings-lockwood-sends-to/article_e91a221c-3394-539c-931a-
3e0c65d15728.html#tracking-source=home-the-latest



Be Prepared: Use the One-Stop-Shop
https://oss.weathershare.org/

Snow
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Snow 
Amount
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Be Prepared: Use the One-Stop-Shop
https://oss.weathershare.org/



Wind
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Be Prepared: Use the One-Stop-Shop
https://oss.weathershare.org/



Cameras
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Be Prepared: Use the One-Stop-Shop
https://oss.weathershare.org/



For Further Information 
See:

https://oss.weathershare.org

http://www.westernstates.org/Projects/OSS
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Contacts:

Caltrans Project Manager:
Andres Chavez, P.E.
Chief, ITS Special Projects Branch
Caltrans, Division of Research, Innovation,
and System Information
andres.chavez@dot.ca.gov

Caltrans Project Champion:
Jeremiah Pearce, P.E.
Chief, Office of ITS Engineering and Support
Caltrans District 2 
jeremiah.pearce@dot.ca.gov

Principal Investigator:
Douglas Galarus, PhD
Associate Professor
Montana Tech University
dgalarus@mtech.edu
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