
Jorge Arroyo | Navigation Systems SME 
USCG HQ Office of Navigation Systems

North Atlantic Right Whale Vessel Strike 
Risk Reduction Technology Workshop

Dissemination & Integration Session



The U.S. Coast Guard is…
the Nation’s oldest, continuous 
seagoing service (1790)

Member of the 
6 Armed Forces & 
8 Uniformed Services
 44,500 active duty |  7,724 reservists
 31,000 auxiliarists
 8,577 civilians

Multi-mission, 
Multi-authority

 Defense Readiness 
 Migrant Interdiction
 Drug Interdiction
 Search & Rescue
 Ice Operations
 Ports, Waterways,

& Coastal Security
 Marine Safety
 Aids to Navigation
 Marine Environmental 

Protection
 Living Marine Resources 

Protection
 Other Law Enforcement

 250 cutters (ships)
 2,000 small boats
 200 aircraft
 65,000 AtoNs

12th largest navy in the world, 
yet about the size of the NYPD

Only agency with 
authority to enforce 
all U.S. laws @ sea

Agency which 
mandates carriage 
of marine navigation 
equipment



INFORMATION 
DISSEMINATION 

(PULL)
Notice to Mariners
(pdf formatted)
 

 Local Notice to Mariners (LNM)*
 Produced by USCG Districts

 USCG Navigation Center website
 RSS Feeds for LNM

 USCG  Homeport R. Whale Page
 USCG Marine Information Bulletins  

(MSIB)
 USCG Guidelines
 USCG Maritime Commons
 NGA Notice to Mariners  (NTM)*

 GMDSS NAVWARN Areas
   U.S. Coast Pilot*
* required carriage on most 

commercial vessels



AIS Class A 
(IEC 61993-

2:2018) 
changes

• Updated to better support BAM (mitigate redundant alarming)
• Will warn when external & internal GPS position vary by 100 

m over 15 min.
• Will warn when to update Nav Status = underway, yet a 0 kts 

for over 2 hours

• Hard coded with a vendor ID code (mitigate spoofing)

• Provides for Nav Status 11- towing ahead and 12-towing astern

• Allows storing of both tug and tug + tow dimensions, to facilitate 
their updating and broadcast

• Requires password for inbound two-way pilot port connection

• Recognizes AIS locating devices, i.e., AIS SART, MOB and PLB’s, and 
ensures their always display at the top of MKD target list, until 
cancelled or 18 min. since last broadcast

Radio Broadcast Notice to 
Mariners
- Distress & Urgent Marine Safety 
Information Communications)
 

 VHF-FM, Ch. 22A, 20 nm
Rescue 21, 200+ stations
42,000 miles coastline

 MF/NAVTEX, 518 kHz, 200 nm
 GMDSS Nav Warnings

 HF (Single Sideband/SITOR) >200 nm
 Satellite Services

Iridium Safety Cast
 – Arctic Coverage
Inmarsat Safety Net

Global Maritime Distress & Safety 
System (GMDSS, SOLAS Chp. IV & 
FCC 47 CFR 80, Chp. W) required 
on commercial vessels over 300 
gross tons & operating area

Now available via email tooSalish 
Sea, WA
USCG
Whale
Desk

INFORMATION 
DISSEMINATION 

(PUSHED)

There are commercial/fleet 
services that  provide this 
information so its tailored to 
the customers during a voyage



What is AIS?                       What for?              How’s it work?                        
Autonomously & continuously reports near real-time 

position, identity & status
3 modes of operation: automatic/self-reporting, assigned, 

interrogation/polling
Robust - 4500 reports per minute
Versatile - multiple standard digital interfaces and display 

options (i.e., radar, ECS/EDCIS, INS, PPU, PC, etc.) but not 
required on ECS/ECDIS or U.S. radars.

Internationally Adopted & Required 
(IMO SOLAS Regulation V/19.2.4) 

 Tankers, passenger vessels & other ships > 300 GT

Mandated by Congress 
Marine Transportation & Security Act of 2002
(46 U.S.C. 7014, 33 CFR 164.46)

   Commercial self-propelled vessels > 65 feet

   Towing Vessels > 26 feet & 600 hp

   Passenger vessels as determined by USCG (i.e., 
  self-propelled vessel certificated for 150+ passengers)

 those the USCG deems necessary for safety (i.e., 
dredges and vessels moving certain dangerous, 
flammable or combustible liquid cargo in bulk)

AIS Class A ↑ 
↓ AIS Class B

Radar is required on vessels over 300 GT (SOLAS) | 1600 GRT (U.S. CFR) and all U.S. commercial tugs
ECDIS (SOLAS) is required on seagoing ships over 3,000 GT and passenger ships over 500 GT

Minimal Keyboard Display

http://www.google.com/aclk?sa=l&ai=CFabc0RFxUsPYC8e6ggeylYCoBOzQzP8DnOn6uUDk-qPXnwEICRADIN7Nzx4oBFCdk-ykB2DJhqOH1KOAEKAB6qOU_wPIAQeqBCVP0Ezmn6KNG8DtIZCVViBfKbThWJti5KydKl0lc5b8cN0gPRvYwAUFoAYmgAf-22uQBwPgEoztp_Ofw4uyPA&sig=AOD64_0N7PCOOIEgKvmj-1DnNsrsHEL3UA&ctype=5&ved=0CEUQ-hIwBw&adurl=http://www.rkdms.com/redirect?c=554640098&en=27&cl=481&u=http://www.westmarine.com/webapp/wcs/stores/servlet/Product_11151_10001_795855_-1?ci_src=14110944&ci_sku=795855&cid=sc_googlepla&device=c&network=g&matchtype=&kw=%7bkeyword%7d


ID# AIS Standard Messages (ITU-R M.1371-5)

1,2,3 Position Reports – autonomous (au), assigned (as), or 
interrogated (in) every  1o sec or less

4 Base Station Report – UTC/ &  position every 10 sec

5 Class A  static & voyage related data every 6 min or upon a 
status change

6,7,8 Binary Message – addressed, acknowledge or broadcast

9 SAR aircraft position report every 10 sec

10,11 UTC/Date - enquiry and response 

12,13,
14

Safety Text Message – addressed, acknowledge or broadcast 
as needed

15 Interrogation –  request for specific messages

16 Assignment Mode Command 

17 Binary Message – DGNSS Correction

18,19 Class B Reports – position & extended data every 15/30 sec

20 Data Link Management – reserve slots

21 ATON Report – position & status

22 Channel Management

23 Group Assignment

24 Class B-CS Static Data  every 6 min

25 Binary Message - single-slot

26 Binary Message - multi-slot (STDMA)

27 Long  Range Report every  on Ch. 74/74

IMO Binary (Application) Specific Messages 
 Clearance time to enter port
 Marine traffic signal
 Berthing data 
 Weather observation report from ship
 Area notice – broadcast & addressed
 Extended ship static and voyage-related data*
 Dangerous cargo indication*
 Environmental Data
 Route information – broadcast & addressed
 Text description – broadcast & addressed
 Meteorological and Hydrographic [sensor] data
 Tidal window

USCG RDC - 
NMFS Stellwagen 
Bank NARW Area 

Notice

circle or point

rectangle

sector

polyline

polygon

associated 
text

Displaying 
ASMs is 
optional

except on 
post-2022
Integrated 
Navigation 

Systems
(INS)

R. WHALE SIGHTED AT 42.00434 N 069.34503 W

Some Area 
Descriptions->



NAIS Snapshot on Sun, 9/27/23
Boston-to-Jacksonville FL
4540 Total Vessels Tracked by NAIS

By AIS Class
1687 39% w/AIS Class A

2675 61% w/AIS Class B
By Length
2274 49% <=20m

1762 44% > 20m

209 5% 0m = default

962 7% Length NULL

44m 144ft AVG Length

37m 121ft MEDIUM Length
By Ship Type
1799 40% Rec

535 12% Sail

460 10% Tow

360 8% Fish

296 7% Pax

266 6% Cargo

260 6% Tanker

548 12% Specialty
16 0% Local (Tug + Tow)
22 0% Other, not defined

30 1% Unknown = default
39 1% Type NULL

Voluntary Users
1270 28% Rec

491 11% Sail

108 2% Fish
7 0% Tow <8m

59 1% Pax
8 0% Other, not defined

18 0% Unknown
1961 43% Total

Shipboard AIS AIS AtoN Reports
NAIS > 550/day

100+ Private AtoN

AIS Base Station



The 
Marine
Milieu
Is Being
Digitized

Is a Marine Waze in our future?

Sunset of Paper 
Charts, 
S-100 based 
ENC’s by 2026, 
required after 
2029

USCG in process 
of amending its 
chart carriage 
requirements

ANPRM 3/28/2022
Docket
USCG–2021–0291



AIS 2.0 – Next GEN AIS
VHF Data Exchange 
System (VDES)

Repurposing of VHF Public 
Correspondence Band
(analog-to-digital)

 4 Components:  
 AIS1+2,  LR AIS 1+2

 ASM 1+2,  ASM SAT  1+2 ↑

 VDE-TER:  4  ch. txmt , 4 ch. recv 

 VDE SAT: 6 ch. ↑  6  ch. ↓

32x greater throughput

It’s performance and 
carriage requirements 
currently under 
discussion at IMO



Jorge.Arroyo@uscg.mil
1-202-372-1563 
www.navcen.uscg.gov/ais
cgnav@uscg.mil
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