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Presenter Notes
Presentation Notes
Dr. Spinrad’s vision of the new Blue Economy represents a healthy marriage between the economic and the sustainable – a shift away from a solely extraction-based approach to one that considers the health of our ocean ecosystems both now and in the future.  


& NoAA What is Precision Marine Navigation?

...the ability of a vessel to safely and efficiently
navigate and operate in close proximity to the other
vessels, seafloor, bridges, narrow channels, or other
marine hazards.




& NoAA The Maritime Economy

—_—

Projected Global Growth by 2030

2010 2030

Source: OECD (2016) The Ocean Economy in 2030

Ship Sizes Continue to Increase!



Presenter Notes
Presentation Notes
Navigation – especially in and around ports and narrow channels – is becoming increasingly difficult as the maritime economy continues to grow:
The data shows a total marine economy that is growing faster than the U.S. economy as a whole. 
It contributes nearly $373 billion to GDP and supports ~2.3 million jobs. 
Globally, today’s marine economy is valued at approximately $2 trillion annually and is projected to grow to $3 trillion by 2030

The economic growth has resulted in and coincided with the growth in ship size:
Water is the leading transportation mode for international freight transported to and from the United States.
Example: June 2021 – Port of Los Angeles Processes Record 10 Million TEUs for New Western Hemisphere Record 
Larger ships mean less room to operate (closer to the seafloor, bridges, channels, etc.)

Lead-in to next slide:
To continue safe and efficient operations, mariners rely on an increasing amount of information and data tools throughout their voyages.

Extra details:
In June of 2020, NOAA and the Bureau of Economic Analysis released the first comprehensive assessment of the U.S. marine economy… the first time that marine economic data was considered for its specific contribution to the overall economy compared to larger industry sectors (i.e. ‘signal’ was separated from the ‘noise’)
The results are telling--
The data shows a total marine economy that is growing faster than the U.S. economy as a whole. 
It contributes nearly $373 billion to GDP and supports ~2.3 million jobs. 
Globally, today’s marine economy is valued at approximately $2 trillion annually and is projected to grow to $3 trillion by 2030 
Specially, In a 2019 report to Congress, the Bureau of Transportation Statistics at DoT reported that “Water is the leading transportation mode for international freight transported to and from the United States.”
Vessels moved ~42 percent of the value and 71 percent of the weight of U.S. international trade in 2018.
Total tonnage handled by Top 25 maritime ports 1.88 billion Tons (3.76 trillion lbs), (545,718 Saturn V Rockets) (39,166 Akula’s), (23,175 Washington Monuments), (18,431 Nimitz Class Carriers), (32.5 Great Walls of China), up 7.5% since 2015
Economic Recovery:  Even during COVID Pandemic the Port of Long Beach recorded busiest January ever. And again in March!  June 2021: Port of Los Angeles Processes Record 10 Million TEUs for New Western Hemisphere Record The Port of Los Angeles has become the first port in the Western Hemisphere to handle 10 million twe...



e Difficult navigation of deep draft
ships in highly congested waterways

e Very tight harbors/berths

e Clearance Issues under bridges

e Demand for integrating
environmental information into
formats mariners can utilize to safely

operate very high and very deep

draft ships



Presenter Notes
Presentation Notes
There is an increasing need to be able to navigate vessels with precision:
I has become increasing difficult to navigation deep draft vessels in highly congested waterways
Larger vessels are making for very tight harbors and births
As vessels increase in size, bridge clearances are become more of an issue
There is a need for integrated environmental condition with navigational information to help pilots operate vessels safely


& NOAA Navigation Data Challenges

Difficult to access and process
NOAA'’s navigation data, due to:

U3 Onparnr o ommors

NOAA ENC® Electronl 2} SUEewCoAST

e Multiple devices and systems | |
required to access the data

e Datasets spread across various
websites and data servers

e Datasets are encoded in different iﬁW S

formats that are not navigation | . *
standards Y&

EAN PREDICTION CENTER

ssssss



Presenter Notes
Presentation Notes
Some of the challenges mariners face when trying to access and utilize navigation data include:
It takes an array of devices and systems to process, display, and access the data, including:
Portable Pilot Units (PPU), Electronic Chart Systems (ECS), Electronic Chart Display and Information Systems (ECDIS), and Cell phones and tablets
The datasets are not located in one, easy-to-find place – instead, they are spread out throughout NOAA’s various websites and data servers
There is not a standard format in which the data is encoded/available



® Leveraging International
Standards (S-100) St

® Machine to Machine
capability

® Precision Marine Navigation
Data and Dissemination
Services - AWS Cloud

® marinenavigation.noaa.gov



http://marinenavigation.noaa.gov

% NOAA

Coast Survey

Phase 1/Route Monitoring

Phase 1
Route Monitoring Mode

S-101 ENC

S-102 Bathymetry

S-104 Water Levels

S-111 Surface Currents
S-124 Navigational Warnings
S-129 UKC Management

Critical Framework
IHO Geospatial Information Registry
S-98 Interoperability Specification
S-100 Universal Hydrographic Data Model
S-128 Catalogue of Nautical Products
S-164 Test Data Set for S-100 and ECDIS
Type Approval

HO Navigational Package, for S-100 D 0 be handled b

S-100 Data Standards

Phase 2/Routé _P__Iﬂénng

Phase 2
Route Monitoring Mode

S-122 Marine Protected Areas

S-123 Marine Radio Services

S-125 Marine Aids to Navigation (AtoN)
S-126 Marine Physical Environment

S-127 Marine Traffic Management

S-131 Marine Harbour Infrastructure

S-411 Ice Information (WMO)

S-412 Weather and Wave Hazards (WMO)

+ S-100 Products used in Monitoring Mode

8. Additional layers and Phases may be added in the


Presenter Notes
Presentation Notes
We are currently in a very critical phase of development for S-100 and are pushing to implement Phase 1 or “route monitoring mode” product specifications by 2026 when we expect S-100 Electronic Chart and Display systems to enter service. Of course, we are also working on a whole host of additional product specifications at the same time, but we expect the Phase 1 specifications to come online earlier than most to support the IMO acceptance of S100 ECDIS in 2026.



& NOAA S-100 Data Framework

NOAA S-100 Data Products

®* S-101: Electronic Navigational
Charts (ENC)

®* S-102: Bathymetric Surface
® S-104: Water Level Information
® S-111: Surface Currents

S-41X: Weather Overlays




'NOAA ENC of New York Approach
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Presenter Notes
Presentation Notes
Combining high resolution bathymetry and knowing your ships draft, you can establish safety contours. Safety contours set at 10m and 15m


S-102 Bathymetry Data Overlay
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Presenter Notes
Presentation Notes
Combining high resolution bathymetry and knowing your ships draft, you can establish safety contours. 


& Noaa Integrated Water Level and Bathymetry

Lowar Bay - Anit
FLG.25
\ Jnnmmmmgﬁw.m:u

e N 5 Trelleborg SafePilot - Portal Pilot Unit Display
e e e ' R N ; (Potential Future Capability)
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Presenter Notes
Presentation Notes
Combining high resolution bathymetry and knowing your ships draft, you can establish safety contours. 


'SPy
& Noralntegrated Water Level and Bathymetry Heatmap

Trelleborg SafePilot - Portal Pilot Unit Display
(Potential Future Capability)



Presenter Notes
Presentation Notes
Combining high resolution bathymetry and knowing your ships draft, you can establish safety contours. 


o
& Noaa Integrated Surface Currents
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Presenter Notes
Presentation Notes
Combining high resolution bathymetry and knowing your ships draft, you can establish safety contours. 


NOAA

Coast Survey

CHART FEATURES
Feature Layers
Zones of Confidence
Correct Soundings
ENC Soundings
Gridded Soundings

Gridded Bathymetry

SAFETY CONTOURS
Mode

Contour Settings

TIDE
Tide Source

Manual Tide Level

TOOLS

Darallal lndav

N

Display

Lighted Buof 16 )
__“ e

Basic Standard Full

Disabled Enabled

Disabled Enabled

Disabled Automatic

Disabled Automatic

Disabled Isobands Heatmap

Disabled
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. - 4 FlG4s o
Manual Automatic ~ A Aimbiose CrannélightsaBuoy 114
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Presenter Notes
Presentation Notes
Combining high resolution bathymetry and knowing your ships draft, you can establish safety contours. 


Coast Survey

Qw NOAA S41X Waves and Weather

U. S. NATIONAL ICE CENTER
ARCTIC MARGINAL ICE ZONE
PRODUCED: 02 JUL 2020
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Presenter Notes
Presentation Notes
Once outside of the channels and nearshore areas, parameters like water levels and bathymetry are no longer the primary concerns for mariners. However they can continue to use PMN resources to monitor wave and weather conditions.
S-41X data will provide information regarding wave and weather hazards, conditions, and real-time observations
S-41X will provide new ways to display this information and make it clear what potential weather concerns could affect a voyage (lead-in to next slide…)


& NoAA Wind and Wave Warning Polygons

Gale Force
Storm Force

Hurricane
Force

Wave Warnings:
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&) Noaa Wind and Wave Warning Polygons

Wind Warnings:

Gale Force

Storm Force

Hurricane -

Force
4-6 M
6-9 M
9-14 M

14+ M




& NoAA Wind and Wave Warning Polygons

Wind Warnings:

Gale Force

Storm Force

Hurricane -

Force

4-6 M

6-9 M [ 1]
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& NoAA Test S-102 Bathymetry Availability

e S-102 Edition 2.1.0 available in the

following locations
o LA/LB, NY/NJ, Boston, Baltimore,
Charleston, Savannah, working on
LMR

e Testing Edition 2.2.0 that will work porre
with S-100 metadata upgrade (5.1.0) SRS L > Jllifpre

: 'éharl-eston

e Operation version of S-102 standard Wiy - e SRR
released by 12/2024 g i s |Savannah

e S-102 expansion will be put on hold
until final standard is established

e Expansion to other locations should



p Coast Survey

|§| \"'f{nowCOALS];X\

e \We have test Surface e
Current Data in o | 1
locations where we
have Operational
Forecast Systems

Data is currently in ver. @R =

Operational standard
ver. 2.0.0 is expected
by the end of the 2024




- Coast Survey

& NoaA Test S-104 Water Level Forecast Data

e Developing prototype S-104
water level forecast data
using Global STOFS model

e S-104 Operational
Standard, ver. 2.0.0
expected by end of 2024

e Test data availability in
early/mid 2025




NOAA NowCoast S-100 Product Coverage Viewer
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Accessing Data on the AWS Cloud

[Jcasemaprs
Rochester
.

AWS S3 Explorer national b

o

POINT FORECASTS m

————————————————————— 1 = Precision Marine Navigation
. [ -
NOAA S-100 Product Coverages

-73.33°W, 40.61° N
W Hidefolders? % Fouer ¥ Buckel Xt @

Show entries

50

Object 1% LastModified Timestamp size

102US00_US4NJ1FH.hS a month ago 2023-12-06 13:15:20 9MB
@ 5-111 General Coverage

02US00_US4NJ1FLh5 -12- 216
I:INo 5-100 General Coverage 102US00_US4NJ1FI h5 a month ago 2023-12-06 13716°06 10 MB
e o5 " = . Il 5-102 Harbor Coverage 10 1FJ.h5 a month ago 2023-12-06 13:16:08 11 MB

ennsylvania New:York 4 [] Mo 5-100 Harber Coverage
- - 5.102 Navigational Approach Coverage 102US00_US4NY1AR h5 a month ago 2023-12-06 131532 3IMB
e [0 5-111 Navigational Approach Coverage 102US00_USANY1AS h5 2 month ago 2023-12-06 13:15:16 5MB
& = *,, Trenton [B] 5-102 & 5-111 Navigational Approach Col
.

Y1ATNS a month ago 2023-12-06 13:16:21 7MB
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-

a month ago 2023-12-06 13:16:39

New Jersey, AVAILABLE 5-102 DATA (4 M) a month ago 2023-12-06 13:16:17
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O

5-102 Version: Ed2.1.0

ENC Cellname: USS5NY1BL
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Horizontal Resolution:

Direct Download $102US00_USS5NY1BL.hS
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&) NoAA S-100 and the Power of Discovery Metadata

DISCOVERY METADATA

S100HC DIATE #2073 0850 1M DA T E

<B100NC DATE> 20881331131

- ERCHANGECATAL DGUENAMES CATAL 06,
*3100RC € KCHARGECATAL OGUEDESCRTION: THE EXCHANGE CATALOGUE CONTANS
114 CRERATICHAL CCEANCORAPHIC FORECAST SVETEMS. THE IFORVATION HAS BEEH



Presenter Notes
Presentation Notes
Discovery Metadata is the key to only getting the information you need for the transect travelled.  This makes data downloads more manageable.


Coast Survey

&) NoAA

NOAA S-100 Development Timeline

NOAA 5'100 Tlme"ne $-100 Operation Versions .Develop and Test M Demonstration service
2024 2025 2026 2027 2028
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& Noaa S-100 and the IMO

V- Coast Survey

® In 2022, the International Maritime Organization (IMO),
amended its Electronic Chart Display and Information
System (ECDIS) standard to leverage S-100 based
ENCs beginning in 2026.

® From 1 January 2029 new systems must comply with
the new IMO Resolution on ECDIS Performance
Standards (MSC.530(106))

® New ECDIS aim to be “dual fuel” capable — able to
display both S-57 and S-101 for a smooth transition
period.
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& NoAA Major Infrastructure Development Necessary for PMN

Coast Survey

Source
State & Data

Local
Groups

Federal
Agencies A .
Public Y A

: N A
= . i
fi) Marine Chart Division o
Federal - o ENG Rescheme, version 6 and UTM Zones o
Agencies E
(e.g. USACE, w Pl =
RS G Prepa red = Modeling . I > b
etc.) t“ ¢
£ (
=
=
=]
1]
[=1]

Universities

= Common Reference + Combined, Tiled, Best Res + Format translation
Other Frame + Common Datum + Datum transformation
External » Required Source * Restricted Source Control + Resampling to desired resolution
Source Metadata
Data
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& NoaA Major Infrastructure Development Necessary for PMN

- Coast Survey

N

%
Esri, USGS | CONANF, Esri, HERE,




& NOAA Ending Paper Nautical Chart Production

Coast Survey

® NOAA's traditional paper chart production line is
being shut down, enabling the redirection of
resources to improve NOAA's premier nautical
navigation product, the electronic navigational
chart (NOAA ENC®).

® This ongoing five-year process to end traditional T \ -
paper nautical chart production was announced - S S
in November 2019. ey B

® The expected cancellation date of these products . 3
and services is January 2025. i




NOAA Custom Chart Tool

NOAA Custom Chart (NCC) is a web app that enables users to create their own customized nautical charts
directly from the latest official NOAA electronic navigational chart (NOAA ENC®) data.

NCC outputs geospatially referenced Portable Document Format (PDF) files using the paper size, scale, and
location selected by the user. Depths can be displayed in meters, feet, or fathoms and there are a few other

display options, such as changing the depth at which a shallow water blue tint is applied and the depiction of
a "safety contour" based on a vessel's draft.

@, Office of Coast Survey
N ‘ ot

U.S. Department of Commerce

NOAA Custom Chart Version 1.2
Choose your own chart scale and location

NI

3 27°28'58"N 92°59'50° W~
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https://devgis.charttools.noaa.gov/pod/

NOAA Custom Chart Tool

@ Office of Coast Survey NOAA Custom Chart Version 2.0
V National Oceanic and Atmospheric Administration Choose your own chart scale and location
U.S. Department of Commerce Save charts to a personal chart catalog

Chart Catalog Viewer

Catalog changes will be lost if you close the application before clicking "Save Chart Catalog".

Exlport Functions
il Ldlaivy _I Open Existing Chart Catalog Create New Catalog Save Chart Catalog ‘

Open Chart Catalog Viewer | -
Active Catalog |{n0ne) | Charts in Active Chart Catalog |[n0ne] | Search | Search by Date, Title, Scale or Page Size.. lat M chipongo Inket
Actions  Date v  Title Scale Page Size Orientation Coordinates Depth Units
Chart Queue
|Hamplon Roads | | Delete | 1172023 York River Entrance | 20000 ANSID Landscape 37.231°N -76.430°W | Feet
|Etizabeth River | [ @ Delete | 171772023 Elizabeth River 20000 ANSI D Landscape 36.857°N -76.326°W | Feet S
| J 53
N — 5
[York River Enrance | [@ Delete | 1772023 HamptonRoads 40000 ANSIE Landscape 36.077°N -T6.087°W | Feet
[\ ¥
= Jspn
- N
-y
Export Selected Charis Delete Selected Charis I
f 0 of 3 Selected T

Select All Clear Selection

4 Rdd Calnniad Phacdn n Shod P

Website owned by: Office of Coast Survey
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