
Change is the only certainty

NCS I and NCS II

¢ƘŜ tŀǎǘ ŀƴŘ ǘƘŜ ŦǳǘǳǊŜ ŀǘ bh!!Ωǎ 
Marine Chart Division 

You got to be careful if you don't know 

where you're going, because you might 

not get there. 

Yogi Berra
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Office of Coast Survey

ωThe first science agency in the United States Federal 
Government

ωVision - Customers have accurate and timely information to 
navigate and manage U.S. coastal waters.

ωMission -!ŎǉǳƛǊŜΣ ƛƴǘŜƎǊŀǘŜΣ ŀƴŘ ƳŀƴŀƎŜ ǘƘŜ bŀǘƛƻƴΩǎ ƳŀǊƛƴŜ 
information for nautical charting and coastal applications. 
ωCollect & manage hydrographic & other nautical data critical to the nation
ωPublish nautical charts and related marine products
ωOperate interactively to protect life, property, and the environment
ωConduct research and development in systems, procedures, and technologies 

used to acquire, process, and manage hydrographic and nautical data



Marine Chart Division
Develop, operate and maintain the 
Nautical Chart System (NCS)

ωWork with providers

ωWork with customers

ωTake in Data

ωOrganize the data

ωCreate products

ωDeliver products

ωEncourage Utilization

ωDefend Everything!



Current Nautical Products Situation

ωVessels must carry up to date Nautical Charts and publications 
produced by an appropriate authority (carriage requirements)
ς33 CFR Part  164.33-35 (US regulations currently in place)

ωIMO permits chart carriage to be accomplished in one of 
several methods
ςTraditional -tŀǇŜǊ bŀǳǘƛŎŀƭ /ƘŀǊǘǎΣ άŎǳǊǊŜƴǘƭȅ ŎƻǊǊŜŎǘŜŘά  ǿƛǘƘ ŎƘŀƴƎŜǎ 

in all NM published by NGA or equivalent foreign government 
publication

ςECDIS (Electronic Chart Display and Information System) installed and 
ƻǇŜǊŀǘŜŘ ŀǎ ǇŜǊ ǊŜƎǳƭŀǘƛƻƴǎΣ ǿƛǘƘ 9b/Ωǎ άŎǳǊǊŜƴǘƭȅ ŎƻǊǊŜŎǘŜŘέΦ

ωIn 2012, ECDIS will be required equipment on specific vessel 
types, with a requirement on all SOLAS vessels by 2018.



²Ƙŀǘ ƛǎ bh!!Ωǎ bŀǳǘƛŎŀƭ /ƘŀǊǘ {ȅǎǘŜƳ όb/{ύΚ

ωbh!!Ωǎ bŀǳǘƛŎŀƭ /ƘŀǊǘ {ȅǎǘŜƳ όb/{ύ Ŏƻƴǎƛǎǘǎ ƻŦ ƘŀǊŘǿŀǊŜΣ 
software, processes and personnel needed to produce nautical 
charting products

ωIncludes major components:
ωSource Document Registration and management (DREG)

ωJob tracking and assignment (chart tracker, scheduler)

ωRaster and Vector Charting Production Lines

ςContinual Maintenance

ςCritical Updates

ωDistribution systems

ωArchiving and chart histories



Nautical Charting Products

ωPaper and Raster Nautical Chart (RNC) and Updates
ς1000+ product suite in maintenance

ς300 new editions annually 

ς10400 Notice to Mariner Applications

ωElectronic Nautical Chart (ENC) and Updates
ς700+ product suite in maintenance

ς350 new editions

ς50 new builds/ yr (increasing)

ς6300 Notice to Mariner Applications



NOAA ENC Coverage 

ωAs of 2009:

ω97% of the Marine Transportation Systems top 175 ports
ςLarge Scale coverage 

ς700 chart equivalents posted

ωBy 2012

ω100% of the top 175 ports covered and transit between ports

ωBy 2014

ωAll ENCs (includes charts for non-SOLAS navigation)



Product Distribution

ωaǳƭǘƛǇƭŜ ŀǾŜƴǳŜΩǎ ǘƻ ǊŜŎŜƛǾŜ ƻŦŦƛŎƛŀƭ bh!! ǇǊƻŘǳŎǘǎ
ςChart Agents (multiple products based on owner)

ςPrint on Demand (direct from OceanGrafix)

ςCertified ENC and RNC Distributors

ςNOAA Website

ωbŜǿ άCƛƴŘ ŀ ǇǊƻŘǳŎǘ άDƻƻƎƭŜ ά ƛƴǘŜǊŦŀŎŜ

ωNew xml Chart catalog for automated systems

ςCurrently two distributors using system

» Coastal Explorer (ECS system)

» I NavX(for Iphones) 



Certified ENC Distributors 

ωCertified ENC Distributor
ωPermitted to download NOAA ENC, perform exact copying and redistribute

ωCertified ENC Value Added Distributor
ωPermitted to reformat official NOAA ENCs into a System Electronic 

Navigational Chart (SENC) using type-approved software, and may distribute 
the SENC

ω8 official distributors, 1 pending application

ω6 CED
ÅUKHO

ÅPrimar

ÅNGA

ÅBaker Lyman

ÅMaris

ÅTitafin

ω2 - CEVAD

ÅJeppessen

ÅTransas



RNC Distributors

ωCertification to download, redistribute and repackage official 
NOAA RNCs and have those RNCs retain their official status

ωтт hŦŦƛŎƛŀƭ 5ƛǎǘǊƛōǳǘƻǊΩǎ



NOAA Chart Downloader (Web based Distribution)

ωUsed for ENC and RNC distribution

ωMultiple User Interfaces
ςGraphical User Interface

ςBy zip file packages

ωAll

ωCoast Guard District

ωState

ωIndividual

ς.xml Product Catalog for automated distribution





Download Statistics for September 2009

ωENC Statistics
ς70,600 Discrete downloads (click through)

ς1,200,000 Total Cells Downloaded

ς22,600 System downloads (via xml catalog)

ωRNC Statistics
ς45,000 Discrete downloads

ς1,700,000 Total Charts Downloaded

ς39,000 System downloads (via xml catalog)

ω



Challenges

ωDoubling of products built and maintained 

ωCongressional and International pressure to complete the ENC 
suite

ωNo additional FTE resources

ωImprovement in consistent data across product lines

ωNeed to gain production efficiencies

ωProvide total data and product suit to ever expanding customer 
base
ςNew delivery systems in place

ωCustomer demand increasing (1M downloads / month)

ωIndustry partners increasing

ωNew and inventive use of data and products



The Future - Improved system and processes

ωMCD wanted to look into the next generation of GIS software 
as a potential to gain efficiencies in data handling and product 
generation and management

ωFocus on Commercial Off the Shelf (COTS) software solutions 
for long term viability

ωIf mature technology available ςcentral database from which 
charting products could be created or extracted



Why a database solution?

ωIncrease in product responsibility (ENC, RNC, Weekly updates) 

ωNo new Employees to maintain added responsibility

ωProduct Standardization

ωProduct Synchronization

ωIncreased Quality and consistency

ωIncreased efficiency of the system

ωCommitment to a COTS solution for long term support and 
enhancement of the production system. 



NCS I System
- Four versions of each product at one time

New Edition

(.000)

CRIT Copy

Maintenance Copy New Edition

(BSB, Paper)

Vector 

CRIT Copy

Maintenance Copy

Source

DREG

Weekly 

(BSB, POD)

Raster 

Weekly 

(.001, .002)

7 ï10 thousand

Source Documents

Per year

300 Per year

75 Per 

week

400 Per year

65 Per 

week



NCSII System 
- Centrally managed database
- Products are extracted 

Â Product finishing

Â Consistency 

among products

Vector Data

Raster Data

Notice

To

Mariners

Source 

Data

NIS

Product 

Databases

Â Data applied one 

time

Â Updates sent to 

products

Published 

Products

Weekly 

Updates

RNC

Paper

ENC

POD



Nautical Information System - TheDatabase

ωData centrally managed and edited in the NIS

ωNOAA ENCs ςinitial data load into the NIS

ω22 scale bands ςmultiple representations of each 
feature

ωAids to navigation will    

exist one time

ωMaintains spatial and                                      non spatoj
object attribuates

ωProduct neutral



Data Storage in the NIS

1,000,000

500,000 ENC, paper

120,000

80,000

40,000 Paper

20,000

10,000 ENC, Paper

Location X



Aids to Navigation Conflation

ωAids are stored only once in 
the NIS

ωBest position is used

ωStored at smallest scale that 
the aid is located

ωSystem knows that the aid 
must appear on every larger 
scale product in that location

1,000,000

500,000

120,000

80,000

40,000

20,000

10,000

Location X

40,000 K product



Output - ENC Products

ωFilters control the flow of 
data from the NIS to the ENC

ωENC specific processes

ςCreation of S-57 topology

ςSetting of Scale Minimum for 
ENC consistency

ωSupports ςNew Editions, 
Updates, or re-issues



Output - RNC (Paper Chart) Products

ωExtract data from the NIS

ωVisual Specification Tool (VST)
ςDatabase driven cartography

ωPrepare chart specific 
information and features 
ςGrids, compass, rotate and clean 

up overprinting information etc.

ωMaster version is exported as:
ςGEOTIFF for RNC and Print on 

Demand

ςColor separated PDF for 
lithographic operations



Product Finishing



Product Finishing



Product Finishing



Product Finishing



Data Driven Surround Elements
- Improved data consistency
- Improved data delivery speed

When data is updated in the NIS it can 
be linked to surround elements on the 
product and automatically update them

41

41

39

39


