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CENIC is a 501(c)(3) with the mission to
advance education and research statewide
by providing the world-class network
essential for innovation, collaboration, and
economic growth.
•

Charter Associates:

California K-12 System
• California Community Colleges
• California State University System
• Stanford, Caltech, USC
• University of California
• California Public Libraries
• Naval Postgraduate School
•
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20,000,000 Californians use CENIC

• 8,000+ miles of optical fiber

• A non-profit governed by its members

• Members in all 58 counties connect via fiber-optic

• Collaborates with over 750 private sector partners

• Over 12,000 sites connect to CENIC

• Over 20 years of connecting California

cable or leased circuits from telecom carriers

and contributes > $100,000,000 to the CA Economy

CENIC Inland Empire Infrastructure

Inland Empire Regional Broadband Consortium Connection Report
This report provides an overview of CENIC’s current and prospective
broadband network efforts within the catchment area for the Inland
Empire Regional Broadband Consortium.
The following charts indicate the four phases of broadband project
deployment, defined as:
• Evaluation: CENIC has been engaged, quotes and potential designs are
being evaluated and chosen, and a request for proposals (RFP) has been
developed.
• Planning: RFP has been distributed, responses evaluated, the contract
awarded and completed, and planning for implementation is underway.
• Implementation: A circuit has been ordered and CENIC staff are in
various stages of ordering hardware, configuring hardware, deployment,
and testing.
• Production: Deployment is complete and the site is passing traffic to the
CENIC network.
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Inland Empire Regional Broadband Consortium Connection Report
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HPWREN: Site Monitoring Camera sample views
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About HPWREN
• The High Performance Wireless Research and Education Network
(HPWREN) is a National Science Foundation funded network research
program, which also functions as a collaborative cyberinfrastructure for
research, education, and first responder activities. The program includes
the creation, demonstration, and evaluation of a non-commercial,
prototype, high-performance, wide-area, wireless network in San Diego,
Riverside, and Imperial counties.
• The network includes backbone nodes that are located at the University
of California–San Diego and San Diego State University campuses as well
as a number of “hard-to-reach” areas in remote environments.
• The HPWREN backbone itself operates primarily in the licensed
spectrum and project researchers use off-the-shelf technology to create
a redundant topology. Access links often utilize license exempt radios.
• The network spans from the southern California coast to the inland
valleys, on to the high mountains (reaching more than 8700 feet), and
out to the remote desert. The network’s longest link is 72 miles in
distance – reaching from the San Diego Supercomputer Center to San
Clemente Island.
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HPWREN Networks provide Research, Education and Public Safety support
• Research and Education

• Provides access to hundreds of sensors and instruments to the scientific and
academic communities
• These include cameras, weather stations, seismic monitors, fuel moisture sensors
etc.
• Provides Palomar and Mt. Laguna Observatories with data paths back to CalTech
and SDSU

• Public Safety

• Provides network access to regional back county Fire stations
• Provides ad hoc communications for firefighter base camps and Incident Command
Posts (ICP).
• Provides real-time access to a multitude of cameras (color and near-infrared) across
the County via the Internet (http://hpwren.ucsd.edu/cameras).
• Provides public access to the data collected from cameras and sensors, some going
back 17 years.
• Provides data servers at UC San Diego (UCSD) to manage the network and provide
processing, storage, publication and public archival services.
• HPWREN has been updating its network, upgrading its servers, adding new cameras
and sensors, and is now in the process of expanding north from San Diego County
into Orange County.
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Fighting Fire with Data

Wildfire Detection, Prevention, & Situational Awareness Systems
• The unprecedented scale and scope of recent wildfires show that larger swaths of
California are at risk than previously understood. The state needs to make smart
investments in strategic ways to limit the damage. One promising — and proven
— line of defense is connecting remote cameras and weather sensors across the
state to a vast mesh of wireless and fiber-optic cable to relay data. The collected
data is combined and analyzed to produce information that supports wildfire
prevention, detection, and management.
• These systems — WIFIRE (at the San Diego Supercomputer Center at UC San
Diego) and HPWREN (at the Scripps Institution for Oceanography of California at
UC San Diego) — are actively collaborating with each other and partnering with
local firefighters, CENIC, GeoLinks, Southern California Edison, and others. During
the 2016-2017 fire seasons, such a system provided critical information for over
350 fires, and in 2018, has assisted in more than 150 fires so far.
• Statewide expansion of this proven system would offer strategic advantages for
early fire detection, situational awareness for first responders, fire mapping,
predictive simulations, and evacuation planning. Rapid investments in these
shovel-ready systems would soon save lives, property, habitat, and infrastructure
across California, and the state would see an almost immediate return on its
investment. Additionally, other partners that might be approached for
underwriting the system are the insurance industry, technology accelerators, and
local community organizations.

How it works
The High-Performance Wireless Research and Education
Network (HPWREN) uses a network of cameras to continuously
capture images of high-risk California landscape, while weather
sensors on many of the same towers collect data on wind,
humidity, fuel moisture, and other factors.
The data is passed along via GeoLinks’s fixed wireless
microwave technology and then handed off to CENIC’s highcapacity, optical-fiber network that runs throughout California.
WIFIRE then analyses the data to create real-time simulations,
wildfire path predictions, and visualizations of wildfire behavior,
and provides these visuals to firefighters to inform evacuation
and containment planning. Data visualization is also supported
by the California Institute for Telecommunications and
Information Technology's (Calit2) Qualcomm Institute.
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HPWREN & WIFIRE: Collaborative Networked Science for Wildfires

https://www.youtube.com/watch?v=N4LAROiW5c8&t=2s
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WIFIRE: Scalable Data Driven Monitoring, Dynamic Prediction,
and Resilience Cyber-infrastructure for Wildfires.

WIFIRE uses a dynamic system integration of real-time sensor
networks, satellite imagery, near-real time data management tools,
wildfire simulation tools, and connectivity to emergency command
centers .…. before, during and after a firestorm.

WIFIRE Fire Modeling Workflow

What is needed now
• While HPWREN and WIFIRE’s efforts have prevented significant loss of life and
property during recent California wildfires, this fire monitoring network is
geographically limited in its current deployment. Now is the time to expand use of
this proven system across the state while systematically integrating it with local
networks. The California Legislature is urged to consider taking the following steps:
• Extend towers, cameras, and fixed wireless capacity throughout the state to
provide first responders with powerful, contemporary tools.
• Where wireless towers are on state property, work with HPWREN to support the
installation of cameras and other equipment to expand coverage.
• Explore opportunities for HPWREN to coordinate with and have access to FirstNet
capacity to expand their reach.
• In light of the devastating effects of wildfires on California, scaling this work to
create a vast data relay mesh across the state, in partnership with first responders
and the State of California, would significantly protect Californians and lead the way
for other states who are similarly fighting fires of unprecedented scale.
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Thank You

