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Standardizing hard copy paper charts at NOAA

• Standardized Grid and Graticules
• Database Driven Cartography and automating annotation
• Sharing Roads and Urban networks, and Topographic Contours
• Creating Consistent Compass Roses
• Templates for Standard Surround Elements (Marginalia)
• Zone of Confidence Diagrams
• Dynamic Scale Bars and Channel Tabulations

NOAA’s Open House on Nautical Cartography, July 7, 2017

Presenter
Presentation Notes
Over the past ten years, hydrographic offices have been automating paper chart production from centralized databases with varying degrees of success. As technology continues to mature, hydrographic offices can take advantage to modernize business operations. NOAA is making the shift to an ‘ENC-first’ based workflow, and leveraging ArcGIS® to automate and standardize the production of traditional nautical charts from its centralized database. This presentation highlights an overview of the steps NOAA took to prepare templates, tools, and automate workflow for this process. While automation cannot replace 100% of a cartographer’s knowledge and expertise, capturing the business and domain logic through automated techniques yields nautical charts that are more consistent, timely and economical to produce. Using this process, NOAA is now producing quality charts with improved efficiency.



• Standardized grid template files (XMLs)

• Automated tool to create grids for each 

paper product

• Ensures consistency with grids across the 

organization

• Customizable for special case products

• Stored in the database with the data

• Persisted throughout the life of the 

product

Standardized Grid and Graticules
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Presenter
Presentation Notes
Chart grids are automatically created based on chart scale and extent, meet NOAA specifications, and ensure consistency in paper chart production. 



Database Driven Cartography

• Standardized symbols stored, distributed

• Properly encoded data ensures the correct 

symbol—applied via queries

• Automatically generated based on rules 

and symbols

• Adheres to NOAA specifications

• Reduces cartographic finishing work

• Simplifies work for data maintenance—only 

update data that changed, no starting over
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Presentation Notes
Properly encoded data ensures that features automatically receive the correct symbol based on the underlying database encoding. This is all automatically generated, adheres to NOAA specifications, and reduces cartographic finishing work. When the database is updated with a change to an aid to navigation from the weekly Local Notice to Mariners, the cartographer can quickly get changes from the database and the symbols for the affected aids and labels will be automatically updated, with minimum finishing to be done to the labels. 



Feature-linked Annotation

• Database-driven labels—captured from 

name and other fields

• Predefined placement, style and size

• Converted to feature-linked annotation

• Annotation persists throughout life of the 

feature:
• Moves with feature

• New features receive new annotation

• Deleted upon feature deletion
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Presentation Notes
Labels are culled from the Object Name attribute and other attribute fields. On the chart, they are automatically placed—applied preconfigured font styles, sizes and colors, and then converted to feature linked annotation feature classes. The text can be easily manipulated for cartographic finishing, but also updates automatically when the data updates. The annotation persists throughout the life of the feature; if the feature changes names, or is moved, annotation will automatically update/ follow. This includes newly created features automatically receiving annotation, and deleted features having the annotation deleted automatically as well.



Road Networks and Urban tints

• Urban features maintained by another 

agency—US Census Bureau TIGER

• GIS allows use of features easily and 

seamlessly

• Reduced work for cartographer—removes 

the need to digitize features

• Standardizes feature attribution and 

density
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Presentation Notes
Prior to automated charting, roads were not a part of the ENC dataset at NOAA. Roads are now derived from U.S. Census Bureau TIGER files, thus eliminating the need to re-digitize the road network. GIS-allows them to use updated road networks and urban areas.



Topographic Contour Lines

• NOAA generated charts don’t typically 

display topographic contours

• Extract contours from USGS Topographic 

Quadrangle data

• Reduces unnecessary digitizing
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Presentation Notes
NOAA ENCs do not typically show topographic contours, thus a project was implemented to extract the contours from USGS Topographic Quadrangle data to avoid any unnecessary digitizing. Much like the urban tints and roads, this reduces work the cartographer needs to perform cartographic finishing.



Compass Roses

• Magnetic variation points seldom captured 

in ENC (digital) data

• Automated tool applies rose symbol and 

annotation
• Uses 2015 WMM to calculate magnetic 

variations

• Model updated every 10 years

• Inner (magnetic) rose automatically rotates

• Updates with new calculated values
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Presentation Notes
The ENC (digital data) rarely captures the point features used to display the magnetic variation and annual change. The cartographer needs to select a position in the chart boundary and create the feature in the chart data. After that, there are automated tools to calculate the variation, annual change, symbology and annotation. The magnetic variations are calculated using the WMM-2015 magnetic model. The compass rose symbol and annotation are generated using automated symbology tools. The rotation of the symbol happens automatically, and updates each time the magnetic variation is recalculated. 



Standardized Marginalia (Surround Elements)

• Template map document stores standard 

surround elements

• Automated tool updates content, 

placement and orientation

• Element library to augment template 

manually

• Reduced cartographic finishing
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Presenter
Presentation Notes
The cartographer uses a standardized map document template for new chart creation. This template is complete with standard notes, titles, chart numbers, and other surround elements that ensures chart consistency and adherence to NOAA specifications. This template reduces cartographic finishing work by eliminated the need to create a completely new chart every time. Automated tools are designed to cull chart-specific information and updates specific elements. For example, the chart name, chart number, and chart scale can be updated running an automated process. These are applied using Layout rules, and can also be configured to apply pre-configured page sizes based on scale and orientation



Zone of Confidence (ZOC) Diagrams

• ZOCs replacing traditional Source 

Diagrams

• Data derived from M_QUAL features

• Tool automates process for creating the 

diagram

• As M_QUAL data is updated, the diagram 

auto-updates
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Presentation Notes
With the switch to automated chart production, NOAA has moved away from the traditional source diagrams to Zone of Confidence Diagrams. These diagrams are now automatically derived from the M_QUAL feature within the database. As a new survey is compiled into the database and the M_QUAL is updated, then the chart will automatically update the ZOC diagram. The ZOC diagram is its own data frame within the map document. It references the data stored within the M_QUAL features, stored in the MetaDataA feature class. It has its own grid, and a grid template. The typography is feature-linked annotation as well. The template map document has the data frame as well as a standardized ZOC note explaining the accuracy of each zone (A1, B2, U etc.)



Dynamic Scalebars and Channel Tabulations

• Scalebars automatically adjust to the correct width when placed on the chart

• Channel tabulations are linked to underlying data

NOAA’s Open House on Nautical Cartography, July 7, 2017

Presenter
Presentation Notes
Scalebars:Based on chart scale, the scale bars automatically adjust to the correct width when placed on the chartChannel Tabs:Controlling depths are linked directly to the underlying S-57 attributed data in the database. When the database updates the dredged area (DRGARE) with the latest information, the depth values and dates are then automatically updated.



In Summation

• Pre-configured templates

• Automated processes

• Remarked improvement in reducing production time

• Facilitates maintenance

• Enforces standardization across the organization
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Presentation Notes
 NOAA has endeavored to normalize their hard copy chart production. This normalization process includes a number of automated processes and preconfigured templates. By standardizing the symbols, the annotation, marginalia as well as the workflows to apply them,NOAA saw remarked improvement with maintenance
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