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WebCOOS Overview

Webcam Coastal Observation System
Goals:

Engage webcam operators & end users

Automate processing of info from
webcam imagery

Develop situational monitoring & reporting
tool for info on beach activities & hazards

Operationalize national webcam data
management network

Join the Community Web
Camera Observation Network

Web cameras or webcams are a low-cost coastal observing
platform transforming how community environmental
monitoring is conducted. Webcams can address significant
gaps in the nation’s ability to monitor and accurately forecast
various weather, ocean, ecological, and public health hazards.

Webcams for Coastal Observations and Operational Support
(WebCOOS) is a community supported low-cost webcam

coastal observing network, which provides valuable imagery
and tools for scientists, communities, and local coastal & | WebCOOS webcam located in Folly

managers to make decisions. Beach, SC installed by University of
South Carolina.

How can web camera data help your community?
Below are a few examples of how webcam data is transforming coastal monitoring.
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Identify Rip Study Beach Monttor Beach Flood Monltoring
Currents Eroslon Usage

Partnership Opportunity

There is strength in numbers! With more webcams, higher quality information can be provided to
users. Communities can partner with SECOORA to either provide existing webcam streams or install a
webcam in their chosen location and recsive the imagery and data personalized for their needs.

A team will work with each community to help access the data available already or to determine the
appropriate webcams, locations and installation. Customized products can be created for those that
want alerts of interest to the community.
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History: WebCAT

e Started in 2017,
cameras operational
until January 2021

e 8 cameras at 6 sites in
southeast

e Publication: Dusek et al.
2019*

OCherry Grove Pier N & S

“Folly Beach Pier N & S

< St. Augustine Beach Pier

*Dusek G, Hernandez D, Willis M, Brown
JA, Long JW., Porter DE and Vance TC
(2019) WebCAT: Piloting the Development
of a Web Camera Coastal Observin
Network for Diverse Applications. Front.
M Mar. Sci. 6:353. doi:

' 10.3389/fmars.2019.00353



https://www.frontiersin.org/articles/10.3389/fmars.2019.00353/full
https://www.frontiersin.org/articles/10.3389/fmars.2019.00353/full
https://www.frontiersin.org/articles/10.3389/fmars.2019.00353/full
https://www.frontiersin.org/articles/10.3389/fmars.2019.00353/full
https://www.frontiersin.org/articles/10.3389/fmars.2019.00353/full
https://www.frontiersin.org/articles/10.3389/fmars.2019.00353/full
https://www.frontiersin.org/articles/10.3389/fmars.2019.00353/full

History: Launching WebCOOS

e Started in 2020, 19 active cameras
e Mainly in southeast, some in CA, HI, MI, TX
e Develop operational webcam coastal observing

network
e Applications: Live streams
Al/ML,shoreline change, Active imagery
. Archive Q
flooding, beach usage, | :

rip currents
e 12.4M objects =>138
TB total Q
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Map of WebCOOS locations (nhationwide)
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Map of
WebCOOS
locations
(regional)
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Map of WebCOOS locations (local)
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Now: National WebCOOS

Adding 6 cameras per IO0S
RA over 3 years

Installing webcams, and/or
integrating Cameras Of
Opportunity

Applying relevant AI/ML
algorithms to new webcams
2 planned workshops:
technical & applications
Refine install & operation
procedures, data
management SOPs, develop
training materials




iure Nationall®
WebCOQOS sites?



Planned workshops

Year 1 (2024): technical workshop

 Focus on webcam installs,
products, standards

« Build expertise in regions to :
support future installs & streamline
data ingestion
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Shoreline & coastal change

Inter- and intra-annual trends in
shoreline change.
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Shoreline & coastal change R

e |dentify hourly shorelines to
monitor storm impacts to
dunes or infrastructure &
validate operational

s national water level models

ZUSGS

science for a changing world

WILMINGTON
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https://coastal.er.usgs.gov/hurricanes/research/twlviewer/
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https://coastal.er.usgs.gov/hurricanes/research/twlviewer/

Shoreline & coastal change
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Shoreline Dune Erosion Detection - Oak Island West - 2023-12-17
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Rip current detection methods

ibesiiiny A A

Machine Learning Approach (Behavior)
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UNIVERSITY OF CALIFORNIA

Related works MINTH CRUL

Rip Finder

sediment_rip (96%)



https://docs.google.com/file/d/1dY9LKU-W94_Ss9tH_67lrBMTZm1kzOeF/preview

Coastal flooding & impacts

 Charleston, SC & Beaufort, NC
e Co-located with NOAA NWLON stations



Coastal flooding & impacts

28
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Situational awareness & reporting -

Beach Usage Detection/Counting

= ﬁ"?‘m- e e

8 CommunityiFlood |
| Monitoring/Doclimentation




Situational awareness & reporti

Object Detection

Hampton Inn

[}

Camera Object type Choose other date
— currituck_hampton_inn_|person ~]range(30 day
window)
Start Date
End Date

Date Range 2024-10-1 to 2024-10-4
Timezone local to camera

a2 2024-10-01 3:31 PM

0

5

%

erson count
3 8 pE B8
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Draw Graph

Graph link

JMUMI\/J‘/

2024-10:01 330 PV 7 =
2024-10-01 331 PM 9
2024-10-01 3:32 PM 4
2024-10-01 334 PM 2
2024-10-01 3:35 PM 4

Lok Avk
WA A W W B W SR B WS R0 G G

o zo0m in/out the graph area, click-hold and drag the gray box edges. To move the window, click-hold and drag the gray box.

e links below are the associated datetime and count for the selected date range. The link will show the image and detections
associated with the count in a new browser tab. The image may be slow to load and if the image fails to load, try reloading the tab.

Alert/notification thresholds

Alerts

Type Location

person_count_gt_20 noaa_curituck_hampton_inn Delete

person_count_gt_20 noaa_curituck sailfish

person_count_gt_30 noaa_currituck_sailfish

person_count_gt_5 noaa_currituck sailfish

Add Alert

Please choose alert type and location and lick the ‘Add" button to add the alert. Maximum of 8 alerts total. In the alert
listing above, the ‘Mute' button will deactivate the alert and can be toggled back on with the replaced *Activate’ button.

The "Delete’ button will delete the alert.

Type v Location v

Alert Types
o Person count > 5, the detected count of peaple is greater than 5, alert resets after 16 hours
« Person count > 20, the detected count of people is greater than 15, alert resets after 3 hours
« Person count > 30, the detected count of people is greater than 20, alert resets after 1 hours

Locations

To review WebCOOS camera locations further
Currituck Sailfish: Activity Graph

Currituck Sailfish: Camera

Currituck Hampton Inn: Activity Graph
iR R forerEarany
Text/Email notification

auto-alert: person count > 30 (at 34) at (=]
noaa_currituck_sailfish D linboxx (midnightdreary7 x

o midnightdreary7@gmail.com Sat, Aug10,251PM ¥ g “« H
@ v
person count > 30 (at 34)
location:noaa_currituck_sailfish
count: hitps://saludas /ebcoo: Ifish-2024-0
10-1845437 jpg&obj curituck
activity: hitps //saluda: ebcoos php?cam=noaa_currituck_sailfish
camera: https://webcoo: sailfish!

. |

Notification settings: https://saluda in php?app.

A
G\/\%‘\\\ UNIVERSITY OF
) SOUTH CAROLINA

st
RN

Daily status or activity summary
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Integrating AI/ML algorithms .
« Scaling to multiple cameras in the cloud in near real time AXlOm

DATA SCIENCE

Brightest pixel: BRT”

Average pixel value: "timex” [




Camera access: WebCOOS.org or API

) SECO0RA \uorcoos ol o s vt i R b
4 webcoos VA
. ‘m /webcoos/api/vl/assets/ Assets(Cameras) APl webcoos_api_vl_assets_list @ ‘
Web Camera Observation Network
Web low cost coastal observing platform transforming
:,,m"mm,sT’EE,,:w,fus‘:::ai(lummwa el ‘m /webcoos/api/vl/assets/{identifier}/ Assets(Cameras)API webcoos_api_v1_assets_read @@ ‘
value to address signiican gaps inthe nation's ability to moritor and
accurately forecast various weather,ocean, ecological and pubic health
hazards. This project, Webcam Coastal ODsevation system (Webcoos), ‘ /webcoos/api/vl/assets/{identifier}/elements/latest/image/ webcoos_api_vl_assets_elements_latest_elements_latest_image @ ‘
promotes low cost webcams to:
‘m /webcoos/api/vl/assets/{identifier}/elements/latest/video/ webcoos_api_v1_assets_elements_latest_elements_latest_video @ ‘
Study Beach Erosion
‘m /webcoos/api/vl/elements/ Elements (Files) API webcoos_api_vl_elements_list @ ‘
Monitor Beach Usage A Flood Monitoring
‘& * ‘m /webcoos/api/vl/elements/{identifier}/ Elements (Files) API webcoos_api_vl_elements_read @
Joi ouR NETWORK: SEE HOW WEBCAM DATA ARE BEING USED
‘ [ l [ l ‘ /webcoos/api/vl/packages/ webcoos_api_v1_packages_list @
. ‘.ai- /webcoos/api/vl/packages/{identifier}/ webcoos_api_v1_packages_read @
]
p— ‘ \ = o + ‘m /webcoos/api/vl/retention/stats/ webcoos_api_v1_retention_stats_list @
| ‘m /webcoos/api/vl/services/ Service (Access Methods) API webcoos_api_vl_services_list @
United States — ; ‘m /webcoos/api/vl/services/{identifier}/ Service (Access Methods) API webcoos_api_vl_services_read @
‘m /webcoos/api/vl/services/{identifier}/elements/ webcoos_api_vl_services_elements @@
e ‘m /webcoos/api/vl/services/{identifier}/elements/latest/ webcoos_api_vl_services_elements_latest_read @ ‘
Nl Bormuda
iy 9 ‘m /webcoos/api/vl/services/{identifier}/elements/latest/redirect/ webcoos_api_v1_services_elements_latest_elements_latest_redirect @& ‘
b b
Q 9 Q ECLLLE ‘m /webcoos/api/vl/services/{identifier}/inventory/ webcoos_api_v1_services_inventory read @
- Sea
kO s s

DATA SCIENCE




DATA SCIENCE

Imagery — WebCOOS @ Axiom
*

e Preferred: Access to live

RTSP feed. :
Curalton . Aciuas . Researchers
. Optlon 2: Standardization a
1. Upload standardized P poe s
video files regularly

through API (S3,
etc.).

w Products
- —

2. Access video footage
files & download

periodically (HTTP, !
83, etC.). Users

3. Upload files via a w o
website. .‘. n (‘




Installation contractor: Surfline @

Surfline

< Huntington Beach Pier Northside @

Serving The Surf
Community For
Over 35 Years

Live Forecast Analysis Charts Guide

Founded in 1985, Surfline has
become the nucleus of global e RSN T A i

surf culture by helping surfers i =
find the right waves at the right & - ;
times all around the world i e

10 n 12 13

(i

Huntington Beach Pier Northside
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Surfline Technical Overview

Managed Network of >1.2k
Cameras Across the Globe

Proprietary Nearshore Wave
Models and 30 Years of
Observation Data

Kurt Korte

Last updated about 2 hours ago

Rideable swell mix today but conditions are textured and sideshore. Not great, but
'something to do.

The incoming tide push through the morning should offer a few small but rideable waves
with NNE winds and semi clean, textured conditions. Better spots see surf in the knee-waist
high range so you'll want a big, floaty board to try to make the most of the little surf we
have. The dropping tide over the afternoon won't do us any favors but there should still be
something to ride if you want to get in the water and that's your window...'d just keep my
expectations really low.

Surf Forecast ®

LOTUS Model

Todsy  Tomorrow  Fri,10/f1  Sat,10/12 Mon, 10/18
1-21c 2-3f  3-4re 2-3te | 121 0-1re

-~ 1

P

o

Surfline

Extensive Al/ML Capabilities
Running Across our Global
Network of Cameras




CoIIaboraFions & @ 100S

partnerships

« NOAAIOOS & NWS

e USGS CoastCams

& Holland §

« USACE ERDC CorpsCam

Local lifeguarding, beach safety, public

health, community development ? LAM C
Volus1amCounty

ag e n CieS & O rg a n izati o n S LOWCOUNTRY ALLIANCE FOR MODEL COMMUNITIES

:"‘_ uAnouAl.
" PAR

Cultural resources: The Marine Mammal The p e

Center, NPS, SC Maritime Museum Mammal Center.

’ North Inlet - Winyah Bay
y,, , National Estuarine Research Reserve

Camera hosts & operators



https://www.usgs.gov/coastcams
https://storymaps.arcgis.com/stories/f26cbb9a3c7f45ab88da9c0f445167b8
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