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Threats

Illegal Fishing

Fishing in Conservation Zones
(no take)

Fishing without licenses
Fishing during closed season
Fishing undersize products
Coastal Development
Tourism Development

Land Speculation

Climate Change
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What is Marine
Monitor (M2)?

* Developed in 2015 to provide a low cost,
easy-to-use tool for improved monitoring
of marine managed areas

* Created specifically for marine
resource managers and to increase
strategic management and
enforcement in protected areas
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States, Mexico, Palau, Philippines, 7 . S| o s
Ecuador, and now Belize! : & o : sl

* Systems deployed in the United




M2 Overview - Radar

M2 uses radar to detect objects on the water
Pulse returns off solid objects
Designed to track boats )‘_ FURUWD., .
Can track false targets ( :
o Waves, rain, storm systems .




M2 Overview - Camera

Directed by radar positions
Pre-programmed zoom
Daylight camera
Conditions, distance may impact quality
Lower on mast than radar

o Tower may obstruct view




Marine Monitor (M2) System Sensors

Furuno Radar Antenna

Pan-Tilt Camera —

Weather station

Automatic
Identification
System (AIS)




Marine Monitor (M2) Control Center

i

Monitor

Computers




M2 Local System VS. M2 Cloud Viewer

(Www.m2.protectedseas.net)

Computer on site ; e Data transferred here
Data stored here 7 umeton with internet connection
Access M2 Viewer e e Access M2 Viewer

Change all settings | = = - e Change basic settings
Create/edit zones | o Notifications

Control camera Subscriptions
Turneffe Atoll

O
Vgt B o  Email/phone preferences
o Password change

I3
|

= Spawning
Aggregation
Site

Caye Bokel
Conservation Area




M2 Computer

Used to control camera
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M2 Viewer Demo

Radar: @ Belize-Turneffe Atoll View Options Clear Map
Tracks:[48] Q Start Time ~ Duration Avg Speed Dist (km) Triggered Show on Map
1:..1:102829890] ;12/;' %/:2;1 01:04:53 24 5.0 Yes O
iim:gggm ;ggg’:ﬁﬁ‘ 00:44:32 27 a2 Yes -
37;1 1.1;:;7959? ;:15/;;/7223' 00:09:32 116 34 No -
12():[’;_29;9] ;12/:2/3223 00:34:46 12 14 Yes -
2_110.9;.691711 :1;;11/:;:/222541‘ 02:19:13 03 25 Yes -
;1?‘09;}:.17018] ;}{gzjgﬁ' 00:18:34 103 60 Yes ()
: 1:[9‘;;:52"; 3/219/12;) i:n 11:01:56 01 23 Yes -~
22;1 1.0[96;% 1::/2:;/32(? 12\:4 03:57:08 06 9.4 Yes -
2’20:['8;.3‘;] 515:10/3;91/0223' 00:40:50 08 17 Yes -
2'110.9['2;2659] ;}2/;92222;1‘ 01:33:55 03 14 Yes -
27;1 1:[86'196355? 1:15/282/:2:41' 00:16:18 35 20 Yes -
2'110;;_59:1] ;zgg’:g;l' 03:18:38 05 5.6 Yes -
:1;1 1;.[86_;51%? ;L/;az/;’gfdx 00:20:54 13 15 Yes -
37;1 1:[81'3%? i;’;:/:zo ‘2,:4 00:21:13 178 116 No -
32;1 1;.[8(;19273 i;{ggﬁ:ﬁ; 08:54:28 05 120 Yes -
Generate Report Page 10f 4 Next >

© Playback: 11/10/2021, 8:32:09 AM

Show Timeline

Leaflet | Imagery from MapBox — Map data © OpenStreetMap, NOAA Marine Charts


https://m2.protectedseas.net/

M2 Viewer Live Tracks with Camera

Radar: @ Belize-Turneffe Atoll v View Options
+ © Live:05/24/2023,7:43:38 AM

ks

y Speed 3 Show on
f Started (Knts) Triggered Last Update Wb
832222765'0524' 05/24/2023, 00 - 05/24/2023, P
S e 7:39:03 AM 7:43:24 AM
98-0524-071703 05/24/2023, 05/24/2023,
©[0.935] 7:17:45 AM B2 NES 7:43:20 AM -
103-0524-072303 05/24/2023, G " 05/24/2023, o
©[0.927] 7:23:27 AM : 7 7:43:20 AM

Leaflet | Imagery from MapBox — Map data © OpenStreetiMap, NOAA Marine Charts

109-0524-07329 05/24/2023. 05/24/2023, —~



M2 Redar: ® Us-Coal Point Reserve UCSB View Options m o L
= o+ © Live: 04/09/2019, 11:09:06 AM

‘ \ e S i linta ™
IS targ t 3 Started Speed(Knts)  Triggered  Last Update Show on Map { - Viota
———
&/_\’v“

3273?:”'“ 081632 04108/2019,4:32:53PM 0.1 No 04/09/2019,11:08:22AM (™

rm 04/09/2019.9:08:46AM 114 Yes 04/09/2019,1107:26am @ 65 34

477738600-0409-1049

e M2 receives AlS data from
commercial vessels
e Tofind out more
information on an AlS
vessel, click the vessel T
name in the track table —

. 10:59:30 AM - 6

114 No

Select Hyperlink . 2f

4 Create notifications for this Vessel | Fieet controls: | # Suggest updated values

IMO: 9404314 { Gross Tonnage: 121878
MMSI: 249666000 Deadweight: 9500 t
Call Sign: 9HXCO Length Overall x Breadth

Extreme:
317.14m x 36.8m

Year Built: 2010
Status: Active

Voyage Info
For full ac Try Voyage Data

US SAN Us MY3
ATD:2019.0408 17S5LTUTC7)  ETA: 20190410 07:00LT(UTC g

Flag: Malta [MT]
AIS Vessel Type: Passenger

o PastTrack £ Route Forecast

»
! i

Distance Travelled coses MarineTrafesEom




Playback Tracks
shown in Viewer
can be filtered

Filtering tracks

Go back
to default
settings

Playback Tracks v

Playback Date / Time Range

StartDate EndDate

11/09/2018 11/16/2018

Active After  Active Before

00:00 23:59

Update Tracks

Playback Track Filters

Limit to Trigger Zone Triggered Only
o

All -
Radar Tracks Only ~ Delink AIS & Radar Tracks
- o
AlSTracks Only  Un-Tagged Only
- -

Only Tracks w/ Photos  Soft Exclusion Only
-

Use toggles

Minimum Track Duration {min)

Average Speed Range

Maximum Speed Range

Minimum Speed Range

Minimum Track Distance

Minimum Distance from Origin

Maximum Results (Large Values May Be
Slow to Load)

Duration:

1

Speed range:
0-50knots

Speed range:
0-50knots

Speed range:
0-50knots

Distance{km}:

1

Distance{km}:

05

Results:

1000

Video

Use sliders



https://youtu.be/mAV8WfUccAE

Vessel track examples

Transit behavior

Loiter behavior




False track examples

Storm system




Video

Target confidence

e Score between 0 and 1 indicates likelihood that track is a vessel

- PO
87-1108-1105 11/08/2021, o P
B 00195 11:05:28 AM ORIRAS llF== e i
121-1108-1038 11/08/2021,
B 9[0.120] 10:38:57 AM 00052 2 & e L]
23-1108-1035 11/08/2021, - P
O © ©[0.005] 10:35:49 AM 900333 i L e
174-1108-1025 11/08/2021, . S
© ©[0.309] 10:25:16 AM el | o e
178-1108-1023 11/08/2021, . ®
A ©0053] 10:23:11 AM Resgs 25 28 b
38-1108-1012 11/08/2021, —_ )
B 9[0413] 10:12:34AM JHO5:33 [ . o
147-1108-0951 11/08/2021,
O 9[0.063] 9:51:54 AM Lo He ® Yo e
7-1108-0951 11/08/2021, P - 56 " o
B 90.995] 9:51:54 AM 98 - : .
L | ke | 61-1108-0951 11/08/2021, onnaos |7 = N o
B 9[0.129] 9:51:54 AM A : " o
61-1108-0944 11/08/2021, . o
VGSSG' e 00028 9:44:41 AM L e = Ee ’
86-1108-0936 11/08/2021, - o
B ©[0.084] 9:36:28 AM ] 83 28 ™
Generate Report < Previous Page 3 of 34 Next >

Leaflet | Imagery from MapBox — Map data © OpenStreethap, NOAA Marine Charts


https://www.youtube.com/watch?v=_ty8au1efTI

Weather

Received from weather sensor
Available in Live View
e Historical weather data are

available in data download
package

3 Wind: M‘%alimph Gust: 11mph

77°F, DP: 70°F, Humidity: 77%
Rain: Omm

Baro: 29.96"

Leaflet | Imagery from MapBox — Map data ® OpenStreetMap, NOAA Marine Charts




Generating site report

e Tocreate a high level report for the Playback Tracks currently in the track
table, click ‘Generate Report’
e Includes track statistics, figures, and map

12-0403-0321 04/03/2019. -
01:23:15 6.4 301 N -~
(o] 3:21:00 AM 9
13-0403-0656 04/03/2019, P
00:30:01 128 124 N
(o] 6:56:36 AM s
14-0403-0721 04/03/2019, ’ P
00:27:58 8.8 80 N -~
) 7:21:59 AM g -
[ CanorsteRaport Page 1 of 33 Next >
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B protectedseas Mz\\ Marine Monitor Report

e Tracks classified by 3 behaviors
o Loiter: Entered zone of interest and did trigger alarm
o Transit: Entered zone of interest but did not trigger alarm
o Qutsize zones: Did not enter a zone of interest

¥ Loitering Behavior
[Transit Behavior
Outside Zones



protectedseas M2§ Marine Monitor Report

Tracks By Hour of Day Tracks By Day of Week
MLoitering Behavior WLoitering Behavior
8 Transit Behavior [ Mransit Behavior
D MOutside Zones [BOutside Zones
7 * a—
6
I .
5 v
4p— o ——
@ 1 1
 re— | i |
3

200 225

Tracks Over Date Range

14
[WiLoitering Behavior
|Transit Behavior

12 + + BoOutside Zones

10

8

Apri1 Apr12 Apr13 Apria Apris Apris Apr17 Apris



Emailed report

Scientific-style overview
reports

PDF download

Information on:
System functioning
Weather

Tracks of interest
Track counts

Heat maps

Tracks over time
Day and night tracks

O O O O O O O

Marine Monitor (M2) Daily Report — Turneffe Atoll, Belize

for Tuesday November 09, 2021

M2 uses off-the-shelf marine radar to automatically detect and track targets. This report is a summary of target tracks
observed at the Tumeffe Atoll, Belize site. Tracks may occur outside map boundaries shown. See the M2 Viewer for an
interactive view of all tracks detected.

Tracks Peak activity
Total Alarm Date Time

2 1 Tue Nov 09 12pm to 3pm

Activity of Interest

I 5
4
Caye Bokel
Conservation Zone

2]
£
(5]
D
=

2

Image: Map shows tracks detected by radar and the Automatic Identification System (AIS), if applicable, that had an
average speed less than 6 knots or triggered a preset zone alarm.

o
M2 B protectedseas

website: M2. net | email: M net




Video

M2 Mobile Viewer

When Cell Reception is Available (' @ m2protectedseasnet cC R

® Mobile-friendly Viewer
e Additional functionality that supports

Live Situational Awareness

® Available anywhere with cell reception

e Identify Live Vessel Positions

e Easily share location and heading via

. i 2z
teXt O r e m a I | i M Leailet | Imagery from MapBox — Map data © OpenStreetMap



https://www.youtube.com/watch?v=ET10zSiINjo

M2 at Turneffe Atoll

e \What are the activities of interest?
o SPAG site
o Caye Bokel Conservation Zone
o Tourism Visitations
e Will the system be used for live monitoring?

o Alarm definitions

e Battery and solar functioning Q £ s
uestons :

o 3

(m igpmtected&ea.s AR = -



THANK YOU FOR YOUR TIME!
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