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Executive Summary

This progress report provides an overview of the activiti@spleted andunderway related to the management and
validation of theMarine Montor (M2) remote sensing systems coordinated by NOAA Channel Islands National
Marine Sanctuary and the California Marine Sanctuary Foundation staff in three locations within California

The three established sited Piedras Blancas, Coal Biint,and Santa Cruz Islaihéve been operational and
collecting historical data since July 2@1®&ith over 40,000 tracks recorded total since installationPlans to
enhancethe currentsitesthrough the addition of camera systems atedestaldish a newsite at Anacapa Island are
underway.Management of these sites during this phase has been focused on twoolnjaictives: 1)oordinating
activities across all established M2 sites within the statshare information andlisseminate lessons learnead 2)
validating the output of the M2 datto ensure the quality of informationommunicated tostate and federal
resource managemerggency partners.

In total, 31,380 trackswere recorded by the M2 receivers across the three sites from July 1 through October 31,
2018, with14,749occurring around the Coal Oil Point M2 si&950 tracks occurring off of the Santa Cruz Island site,
and 7,747 tracks recorded off tife Piedras Blancaste.

*Note: individual vessel tracks do not necessarily indicate unique veaséltotal number of tracks is not indicative of total
number of vesselsGiven the technological limitations of the radar hardware, a single vesseproduce multiple tracks.



Project Background

Californida y nn YA f,8iderse ahd 1&gk Ipapulation ¢f Soastal ocean ussrd extensivenetwork of
marine protected areas(MPAJ challenges resource management agenciasd law enforcement. 8lv domain
awareness tools such as GiffRed data collection and management apps, vessel tracking systems, and remote
surveillance technologiesan enhance enforcemennd management effectiveness and efficien@gsearchers,
agencies, and other partners are in the processxgloringhow to best acquire, process, and analyze data output
from these tools to help resource management agencies understand the spatial apdri@mature of human
activity off the coast of Californend prioritize areas for management focus

The Marine Monitoradar systems provide autonomous vessel data that can be useful to better understand patterns
in activity and inform publisafety, resource management, and emergency response effdirise July of 2018,
throughthe support of Resources Legacy Fuh@ California Marine Sanctuary Foundation and NOAA Channel
Islands National Marine Sanctudrgiveworkedto coordinate fplot M2 systems to observe, track, and analyze vessel
data within targetedviPAsand surrounding waters in southern CalifornBuildingand expandingiponthree
establishednstallations oshorebased monitoring systemsCoal Oil Bint, Santa @iz Island, and Piedras Blaneas

this projectseeks tocoordinate activities acroghe M2 sites including a fourth sitén La Jolla managed by
WILDCOASValdate the output of the M&ites, and communicatéheir utility to agency partners
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Example analysis products being refined and deedloyth staff from ProtectedSeasapsdisplaydensity of loitering
behavioror areas of concerat Piedras Blancas (upper left), Coal Oil Point (upper right), and Santa Cruz Island (lower) based
on M2 radar trackor all available historical data for each sitgeas with low vessel traffic are shown in dark blue, whereas

areaswith higher vessel traffic densities are shown in warmer colors (yellow to dark red). Areas with the highest vessel

densities are shown in dark red.



Example analysis products being refined and deedloyith staff from ProtectedSeasMapsdisplay tackdensityheat maps
for M2 tracksthat meetlarm criteriafrom July 1 through October 31, 204@ Piedras Blancas (upper left), Coal Oil Point
(upper right), and Santa Cruz Island (lowld radar system#reas with lowdensity ofvesselracks that meet alarm criteria

are shown in dark blue, whereas ar@#th higher densities of vessel tracks that meet alarm craegishown in warmer colors

(yellow to dark red). Areas with the highefensitiesare shown in dark redlarine Protected Areas are shown in black.



Progress Tdate

Project Management

SiteWide Coordination¢ The partners have establishath overall project management structure for the ekigt
M2 sites within Californiancludingregular communication between partners at ProtectedSeas, NOwAnel
Islands National Marine Sanctuary, the California Marine Sanctuary Foundation, Resources Legacy Fund,
WILDCOASSan Luis Obispo Coastkeepad CalPolgan Luis Obispand increased coordination of activities
and analyseacrossCaliforniaM2 sites.

1 Monthly calls havéveen establishegstarting inJuly 2018.

9 Discussions with ProtectedSessd M2 collaboratorare ongoingo standardize reporting and analyses
to ultimately guide monthlyreporting products across sites.

1 Partnershipshave been developedith on-site colleagues at Coal Oil Point Reseflee Nature
ConservancyGChannel Islands National Paakd Bureau of Land Magament staff at Piedras Blancas to
help withM2 systemrebootsand occasional wipalown of equipment

1 Individual troubleshooting checklists have been created for dd2lsite and individual guides/manals
for each site are beingeveloped to help inform future phases of the effort and document lessons
learned.

9 Surveillance cameras to protect the M2 rig and hardwatr€oal Oil Poirttave been purchased arade
awaiting permissiosfor installation fromreserve managers.

Potential New Siteg Potentialaddition of a new radar system on Anacapa Island is under revigiebyentura
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and estabkhed connectivity for data relay.

. hotos tenti&tite at the Anacapa Islandghorn lilding

Camera at Piedras BlancagA high definition camera system was reinstalled at the Piedras Blancas site on
September 26 ands ofearlyNovember 2018s operational and providing imagesnfirmingtargets on scene

within range of the radar systen€ondensation gathering on the outside of the lens continues to be an issue and
requires biweekly trips out to the site for cleaning and maingece.There is interest in addinghanfrared

camera at this site.



Camera(s) at Coal Oil PoinThe UCSBndergraduate MechanicahgineeringDepartment has assigned a senior
undergraduate Capstone project fire 201819 schoolyearfocused orintegratingcamera systems to the Coal
Qil Point site The student group wilork to improve methods to stabilize the M2 rig, weather mithe

hardware, andexplor different camera systems and lens clarities. The students and NOAA Channel Islands
National Marine Sanctuary staff are in conversations w@amera manufactureFLIR, Wo is interested in
donating an M400 MultBensor Thermal Night Vision camsystem.
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The2018/19 UCSBJndergraduatMehical Eniring Capstone team and NOAA Channel Islands National Marine
Sanctuary staff checkingn and talking troughplans forthe M2 site at Coal Oil Point

Validation of the M2 Data

GroundTruthing Exerciseg To validate the output of theemote sensing systemBlOAA Channel Islands
National Marine Sanctuary and California Marine Sanctuary Foundation staibmmetingboat-based ground
truthing protocolsestablished and developed by partners at ProtectedSeas and WILD@QA&SToal Oil Point,
Santa CraIsland, and Piedras Blancigs The ground tithing is designed tchelp fine tunethe radarsoftware
settings and acquire GPS tratkat can be used for comparison to verify M2 accuracy.
1 OnOctober 2, 2018staff from NOAAChannel IslandSational Marine Sanctuaignd National Park
Serviceenforcement partners completea perimeter track of the range of the Santa Cruz Island site.

= Santa Cruz Island M2 Site Ground Truthing

M2 Santa Cruz Island Groundtruth
Oct. 2, 2018 »
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Boatbased gound truthing tracks off of the Santa Cruz Islandisftg gndscreenshoof ProtectedSeas staff trackingssel
movementsn raw M2 data(right)
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1 On November 1, 2018, the NOAA Shearwater research vessel completed a west to east track of the
Santa Cruz Island site ran@@ee map belowef track ling. GPSrack datacapturedby a Pelagic Data
Systems unit installed on tHe/V Shearwatewill be compared with the Mgeospatiabutput.

11 Nautcal Miles ~ Santa Cruz Island M2 Site Ground Truthing
North to South Track

Start 34 116, -119.955
L ]

End 33882, 119.95

Groundtruthing trackcompleted by the R/V Shearwater on November 1, 2f8f the Santa Cruz Island site (Jeft
andscreenshot of the vessel track lines in the M2 vigvight)

I On November 7, 2018taff from NOAA Channel Islands National Marine Sanctuary and the California

Marine Sanctuary Foundation completed groungthingtracks off of Piedras Blancasa 4dishing
charter vesselising handheld G®devices

Boatbased grounttuthing trackcompletedon November 7, 2018ff of Piedras Blanca@eft) andscreenshoof vessetrack
linesin M2 viewer (right)

Complementary GPS Data Se€fo ground truth and validate M2 radar and camera datd confirm the presence
of boats and targetsa compémentary geospatial datasetli®ingconstructedfor comparison with the radar
output.

1 A data collection appras builtwithin the Fulcrum platfornto capture reatime GPS location®IOAA
Channel Islands National Marine Sanctuary staff have be#gthe appto collectgeospatial data on
all boat activity within range of the Santa Cruz Islanddiiténg monthly aerial survey$Jsing
timestamps, this geospatial data will later be compared with the M2 radar datartirmthe
accuracy of the GPS output and the preseaicd absence of boats on scene.
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