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Disclaimer

The opinions, findings and conclusions expressed in this presentation
are those of the authors and not necessarily those of the Western
States Rural Transportation Consortium, the California Department of
Transportation, or Montana State University.
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Abstract
Now in its fourth phase, this multi-phase research project is aimed at
combining functionality of WeatherShare, SCAN WebTM and SCAN
SentryTM into a single, open system. In this phase, the project team has
continued work on the retrieval, storage and presentation mechanisms,
developed alerting and user profile mechanisms for the system, and is working
with Caltrans to test and evaluate the system during the bad weather season.
Caltrans currently uses the SCAN WebTM application to aggregate and present
weather information from RWIS sites to maintenance and operations
personnel. Other applications such as SCAN SentryTM are used by individual
districts to provide additional capabilities such as weather-based alerting. There
has been a desire to combine these functionalities into a single, open system.
The purpose of this project is to further develop the capabilities of
WeatherShare to include those of SCAN WebTM, SCAN SentryTM, and other
desirable but currently unavailable functionality into WeatherShare through
further development of WeatherShare – Phase 4. In this presentation, the
project team will discuss the design and development of the system.
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WeatherShare Phases
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WeatherShare Phases

• The Phase 1 proof-of-concept WeatherShare system provided 
coverage of Northern California via a custom map. This approach 
was sufficient for proof-of-concept purposes, but a more robust 
approach was necessary for subsequent prototype development.

• The Phase 2 prototype system covered the entire state of California 
and was implemented in a more robust manner, including use of 
Google Maps.

• The Phase 1 and Phase 2 prototypes targeted Caltrans personnel 
as users, as well as other public safety entities and the general 
public. 

• During these early phases, WeatherShare was not intended to be 
the official or sole repository for any of the data presented including 
RWIS data. 
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WeatherShare Phases

• With the anticipated “end of life” of SCAN WebTM and related 
services (SCAN SentryTM), it was envisioned that WeatherShare
would become the official repository for Caltrans RWIS data. 

• The Phase 3 prototype system initiated development focused 
exclusively on the needs of Caltrans Maintenance and ITS 
personnel.  Coupled with the Caltrans “Information Relay” appliance, 
the system was envisioned as a complete, open replacement for 
prior proprietary products.

• Further work needed to be done to implement user profiles and 
alerts. Testing needed to be done during a bad weather season. 
Phase 4 carries that work forward.
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The project tasks for the fourth phase of this research include the
following:

 Task 1: Project Management, to keep the Caltrans project
manager and technical panel apprised of project progress;

 Task 2: On-Going System Development, continues development
of the prototype system including implementation of alerts and
user profiles;

 Task 3: System Testing and Evaluation, which will include
measures of prototype system use, utility and performance.

Phase 4 Tasks



Concept, Requirements, Design and 
Implementation
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Prototype System
Operational Concept
(OpsCon)

The purpose of the System
Operational Concept was to
document, from the perspective of
the system user and at a high level,
what the system would do. The
purpose was not to document how
the system would accomplish this
functionality.

Finalized on October 11th, 2013.
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Prototype System Operational Concept 
(OpsCon)

• Documented the current situation.

• Defined user classes.

• Provided nature of and justification for changes.

• Defined concepts for the proposed system.

• Defined 45 Use Case operational scenarios.

• Summarized impacts and analyzed the proposed system.
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Use Case 5: (System) Evaluates and Actuates Alerts
Primary Actor: The WeatherShare System
Goal: Evaluate currently defined alerts to determine if conditions are met. If so,
actuate active alerts. Log results.
Trigger: Immediately following storage of new RWIS data (See Use Case 2:
(System) Stores RWIS Data) and Quality Checks (See Use Case 3: (System)
Performs RWIS Data Quality Checks).
Preconditions:
• Successful storage of new RWIS data (See Use Case 2: (System) Stores

RWIS Data), and
• Successful RWIS data quality checks (See Use Case 3: (System) Performs

RWIS Data Quality Checks).
Main Success Scenario: The WeatherShare System evaluates currently
defined alerts to determine if conditions met. If so, active alerts are actuated.
Historical data is logged for alerts which are actuated. Note: It remains to be
determined if a log entry will be generated to correspond to alert conditions met
but QC failure on a contributing condition. Note: It is currently assumed that
alerts will only be generated based on RWIS data - not on National Weather
Service data or data from other weather stations.

Example Use Case



Example Use Case
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Use Case 26: (User) Receives an Alert
Primary Actor: A Caltrans WeatherShare User

Goal: Receive an alert, actuated via an alert definition where associated
conditions are satisfied.

Trigger: An alert is actuated – conditions associated with the alert are satisfied
by current RWIS sensor readings.

Preconditions:

• User must have access to email or text messaging.
• User must be assigned responsibility for the affected RWIS.

Main Success Scenario: The user successfully receives the alert via email or
text message.
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Prototype 
System Software 

Requirements 
Specification

The purpose of the Software
Requirements Specification (SRS)
was to document what the system
will do. The purpose was not to
document how the system would
accomplish this functionality.

Finalized on March 12th, 2014.
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Prototype System Software Requirements Specification

• Provided an overall description of the system.

• Defined specific requirements, performance requirements,
application requirements and enabling requirements.
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Example Requirements
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Example Requirements
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Prototype System 
Design

The purpose of the Prototype System
Design was to document how the
system would accomplish the
functionality described in the
Software Requirements Specification
(SRS).

Finalized on December 23rd, 2015.
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Prototype System Design

• Defined data structures.

• Defined processes.

• (Partially) Defined interfaces.
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Example Data Structures (RWIS Data)
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Example Data Structures (Alerts and Notification)
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Example Process
(RWIS Data Pushed 

from Information Relay 
and Received by 

WeatherShare)
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Example
Processes

(Alert Evaluation 
and Actuation, 

Alert Notification)
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Example Interface / Screens (Map InfoWindows)
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Example Interface / Screens (Station Summary)
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Example Interface / Screens (Historical Data)
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Example Interface / Screens (Detailed Graphs)
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Example Interface / Screens (Detailed Graphs)
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Example Interface / Screens (Detailed Graphs)
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Example Interface / Screens (Detailed Graphs)
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Design vs. Implementation (Map InfoWindows)
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Design vs. Implementation (Station Summary)
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Design vs. Implementation (Station Summary)
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QC Not Implemented
(Range checks were implemented but are not displayed.)
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Field Element Groups Not Implemented



A Look at the System
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The Map
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Atmospheric
Summaries 

for each Site



39

Surface Summaries for Each Site
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Surface
Condition 
Data from 

MADIS, 
Mesowest

and 
Caltrans 

RWIS

Air
Temperature
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Wind 
Speed 
and 
Direction
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One-Hour 
Precipitation
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24-Hour 
Precipitation
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Relative 
Humidity
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National 
Weather 
Service

Alerts



46

Winter Weather Advisory
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Winter 
Storm 

Warning
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Wind 
Advisory



49

Hazardous 
Weather 
Outlook
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Forecast
Air 
Temperature
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Forecast 
Wind
Speed
and Direction
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Forecast 
Wind Gust 
Speed and 

Direction
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Forecast 
Humidity
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Forecast 
Sky Cover
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Forecast 
12-Hour Chance 

of Precipitation
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Forecast
6-Hour 

Amount of 
Precipitation
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Forecast
6-Hour 

Amount of 
Snow
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Forecast
Weather
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CCTV
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CCTV 
(D2)
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CCTV – D3
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The D2 Station List (unauthenticated)
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The D2 Station List (authenticated)
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Alerts
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The D3 Station List (authenticated)
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D2 Atmospheric Overview
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D2 Atmospheric Overview
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D3 Atmospheric Overview
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D3 Atmospheric Overview
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D2 Graphical Overview
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D3 Graphical Overview
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Site Summary
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Historical
Atmospheric
Data
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Historical Atmospheric Data
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Historical
Surface
Data
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Historical Surface Data
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Detailed Graphs
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Detailed Graphs
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Detailed
Graphs
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Detailed
Graphs
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Detailed
Graphs
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Detailed Graphs
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Detailed Graphs
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Another Site Summary
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Historical
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Data
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Detailed Graphs
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Detailed Graphs
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Detailed Graphs
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Detailed Graphs



Alerts and Subscriptions
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Alerts are Organized by Site
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A Simple, Example Alert
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Alert History
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Alert Creation/Editing
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Example
Precipitation
Alert



101

Example Wet
Pavement Alert
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Example Icy 
Road Alert
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Alert Subscriptions
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Alert Notification



Administrative Functionality
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User Profile Options
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Edit User (Profile)
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Administrative Options
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Edit User (Administrative)



Some Implementation Details
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Client-Side Technologies

Google Maps JavaScript API:
https://developers.google.com/maps/
https://developers.google.com/maps/documentation/javascript/

jQuery Sparklines:
http://omnipotent.net/jquery.sparkline/#s-about

Google Charts and Visualization API:
https://developers.google.com/chart/
https://developers.google.com/chart/interactive/docs/gallery
https://developers.google.com/chart/interactive/docs/reference

Hand-coded HTML, CSS and JavaScript …

https://developers.google.com/maps/
https://developers.google.com/maps/documentation/javascript/
http://omnipotent.net/jquery.sparkline/#s-about
https://developers.google.com/chart/
https://developers.google.com/chart/interactive/docs/gallery
https://developers.google.com/chart/interactive/docs/reference
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Some Client-Side Issues
The chart APIs use their own custom data structures and functionality. 
I.e., these things are non-standard. 

• Custom-coding was necessary. 
• Duplication of data was necessary. 
• We had to kludge the appearance of some items to get the output we 

wanted.

We considered using jQuery for tables but opted to hand-code the 
HTML.

• jQuery tables did not give the flexibility in display that we wanted.
• jQuery did offer other features (sorting) that would have been nice.

The Google Maps API InfoWindows continue to give us challenges.

• Issues with sizing of the InfoWindows.
• Issues with formatting within the InfoWindows.
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Server-Side (LAMP)

Production
CentOS release 6.8 (Final)
Apache 2.2.23

Mysql 14.14 Distrib 5.1.73
Python 2.6.6

PhP 5.3.21
ImageMagick 6.8.2-10
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Some Server-Side Comments

We tried to implement using flat-files for storage. 

• We largely did this. See below.
• In WeatherShare Phase 1, we got burned trying to handle the many 

data elements associated with RWIS in a database.
• Generally, we don’t need advanced query capability.

We used Python and Shell scripts for all processing. 

• This gets messy in places. 
• In other places, it works well – example: the use of inotify to indicate 

when new files have been received.

We ultimately used a database (MySql) for profile and alert 
functionality.

There are many “moving parts” …



RWIS Data is Pushed 
by the Caltrans 

Information Relay to 
WeatherShare and 

then Processed
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Other Data is Retrieved 
Periodically by WeatherShare
and then Processed
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Alert Conditions are 
Evaluated Upon Arrival of 

New Sensor Readings
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Pending Alert 
Notifications are 
Processed after Timed 
Intervals and Depending 
on Grouped or Individual 
Preference
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Summary

• Major functionality has been implemented.

• Alerts, notification and profiles greatly increased the complexity of 
the system.

• Alerts and notification were finished after the bad weather season.

• The alert and notification interface is still rough.

• In general, the system is ready for use.



WeatherShare and Western States OSS

Try them out:
http://oss.weathershare.org/
http://www.weathershare.org/

For further information:
http://www.westernstates.org/Projects/OSS/
http://www.westernstates.org/Projects/WeatherShare/
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Questions?
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