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Sticky Note
INTRODUCTION
The Library of Congress has a world class collection of resources offering patrons a rich, diverse, and enduring source of knowledge.   It is the home of the U.S. Copyright Office and is the primary research arm of the U.S. Congress.  The Library of Congress’ Geography and Map Division is renowned for its extensive collection of maps, globes, atlases and related cartographic materials.  Digital data comprise a growing portion of this collection.  The Division supports Congress and the Library by providing reference services and GIS expertise, and offers reference services to the public.
 
Colleen Cahill, Digital Conversion Coordinator with the Geography and Map Division has overseen the Division's Digital Scan Lab for many years. In her presentation today, she will discuss the digitization program, describing the process for scanning paper maps and other unique materials; and associated preservation practices and strategies for the management of these digital collections.  Colleen coordinates with the Library’s digital collections management staff, testing and implementing tools for content file transfer and database management.

Tim St. Onge, Cartographer with the Geography and Map Division, manages the Division’s digital geospatial data resources for use in the Geospatial Hosting Environment (GHE), a Library of Congress initiative providing staff with web mapping and data sharing tools. He will describe the purpose of the GHE, requirements for digital geospatial data in the system, and the processes and tools used for born-digital data ingest and conversions. Additionally, he will address the differing acquisition considerations for digital data for present-day analysis needs in contrast to data for long-term, historical record.

These presentations will address the current data preservation practices; what works; what lessons can be learned; what are the preservation requirements for digital media verses other materials. 


Agenda

= Jacqueline Nolan, Cartographer

E , Digital Conversion Coordinator
Geography and Map Division Scan Lab
Physical item preservation and storage
Digital data storage and file arrangement
Metadata

= Tim St. Onge, Carfographer

Digital data strategies of the Geography and Map Division
Challenges in geospatial data preservation
The “Geospatial Hosting Environment” project
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It Began 1n 1995...

= Scan for web presentation, not preservation
= Conservation review before scanning

= Digitization means less handling of maps

= Some items would not be scanned
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Sticky Note
In 1995, a $30,000 grant from the LC Madison Council help set up the Geography & Map Division Scan Lab with the Tangent Flatbed scanner shown here.  The data was added to the Library’s American Memory website with a goal of 5000 images.  The map scanning was web presentation, not preservation, but got preservation as a bonus:
All scanning staff receive materials handling training from our Conservation staff
A wider audience could see the maps rather than just those who came to LC
Even though more people used the map data, the images meant less handling of the maps
Not everything can be scanned due to condition or size


Moving Forward to Today

* New scanners for various materials W
* Have over 70,000 online maps, atlases, & globesk -~

* Preservation is an acknowledged factor in scanning
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Sticky Note
Twenty-two years later and there are changes.  Here you see our Scan Lab with its three scanners; these is used for scanning flat maps and also atlases.  The sheet feed scanner to the right is part of a project to scan Africa set map materials, which are 20th and 21st century items.   Some items from this project are scanned in the lab when they are too fragile for the sheet feeder.  We currently have over 70,000 maps, atlases, globes and a few other items, such as powder horns with maps on them, online for viewing by the public.  But before anything is scanned, it goes through preservation evaluation.


Physical Preservation

= Conservation staff review materials
Provide stabilization and supports
Train all scanning staff in materials handling

= Scan in Mylar where needed
= Rehousing of items before or after scanning
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Sticky Note
I am going to divide our preservation efforts into two parts: physical and digital and will start with physical.
Conservation Staff review our materials for scanning, providing mending, stabilization and where needed, supports for scanning
Some items will not be scanned due to their physical state or the inability to fit under scanners.
If possible, we don’t scan in the Mylar, but we do where necessary. We scanned through Plexiglas, plastic and even an argon filled container
We rehouse any items that need it;  if needed, maps will be placed it in Mylar with acid free buffer paper and open on at least one side, all maps will be house in an acid free folder, then stored flat for maps
Mylar can be an issue due to size of the item or because we do not have enough resources.  With over 5 million maps, we cannot Mylar every item and nor does every item need Mylar


Physical Storage - Maps

= Maps are stored in map cases
Each single map is in an individual, labeled folder
Acid-free folders are used and rehoused as needed
Sheets are placed in Mylar, resources are limited
Set maps may be in folders, but not individually, as room and weight are issues
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Sticky Note
Maps are stored in map cases.  Single maps are in individual acid-free folders that are labeled and are rehoused as the folder wears out.
A group of set maps might be in folders, especially if a small number of sheets are involved.  A large set will span over many drawers and putting more than 20 sheets in a folder makes it difficult to lift.  This is a danger to not only person lifting the folder, but to maps, as they could slip out and be damaged.  Because of this and because space is a premium in the stacks (and folders taking up more space in a drawer) some sets are stored without folders.  


Physical Storage - Atlases =

= Atlases are stored on shelves
Smaller atlases are stored upright
Folio atlases are stored lying flat
Some atlases are rebound in Mylar
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Atlases are stored on shelves, with smaller ones being upright, as you see on the left, and folio being stored flat, like those on the right. We have rebound some atlases in Mylar, as in the center example.  Currently, this rebinding includes scanning and images are placed online for any items that are out-of-Copyright materials.  For those atlases done before the items were scanned as part of rebinding, the volumes are in a post binding which can be opened so we can scan each sheet in the Mylar separately and lying flat; a big plus when scanning.


Physical Storage - Globes

= Globes are stored in boxes where possible
Keeps light out
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Sticky Note
We have scanned some small globes, so I will talk briefly about their storage.  Where size permits, we place globes in Plexiglas boxes and cover with a cloth to keep out the light, as you can see on the two images on the left. We also put a label on the cover as well as in the box. In a few cases, such as the image on the right, we have cloth covers for globes in stands.


Digital Storage

= Content Transfer System
Three storage areas:
Long term tape storage
Master
Service
Checksums of all files
Reports on:
Number of files
Space usage
Bagit - https://www.loc.gov/preservation/digital/
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Sticky Note
We do have a lot of scans, over 70,000 online and many more in process. To keep track of all this, the Library has a data tool called Content Transfer System.  Developed in house, it interfaces with three areas:
-long term tape storage – all tiff files go here, also all born digital
-Master has only the processed TIFF files and for born digital files for access – some of these will be served out via the web or through various access tools
-Service has JPEG2000 and thumbnail files or any derivative files – for display and download
-All these have checksums for file review
-System can give out reports on the number of files and space usage
-Some of our items are put in Bagit, a wrapper that includes checksums and metadata.  It can be used for inventory and is very helpful when transferring data. The link to this very useful tool is here: more on Bagit in a bit.


Digital Data - Digitization

= Digitized Library Collections
TIFF format, 24 bit, RGB, uncompressed
Keep both the unprocessed TIFF and processed TIFF
Processed TIFF
Rotated
Cropped
LAB lightness channel adjusted for web optimization
Unprocessed TIFF is useful for two reasons
Printing — Processed TIFF is lightened in sometimes to large to print
Rebuild Processed TIFF if any issues arise
Processed TIFFs are master files
JPEG2000 for service files
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Sticky Note
For collections digitized here, we create TIFF format, 26 bit, RGB, uncompressed files.  We keep both the unprocessed TIFF, the file directly off the scanner, and the processed TIFF.
We process TIFFs for web viewing: in Photoshop we rotate the image, crop it and then lighten the image LAB mode on the lightness channel only, so the image is a bit lighter as the web tends to darken online images.
You may ask why we keep the unprocessed TIFF.  It is useful for printing, especially large items back to 1 to 1 size and also to reconstruct the processed TIFF if there are any issues with that file.
The processed TIFF are the master file for online viewing, but we utilize JPEG2000 in our online interface, which provides the ability to zoom in the image and a light weight download.


Digital Data — Born Digital =

= Born digital from various sources
Copyright deposit
Government deposit
Purchase
Donation
Download
= Many formats
Raster
Vector

Databases
Text documents
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Sticky Note
Our born digital acquisitions come from many sources and in many, many formats.  These are also ingested into long term and master.  They are placed in service only if there is a derivative.  These items are usually run through Bagit and this is because of how they are stored.


File arrangement

= Digitized items arranged in LC Classification system
Utilize part of the G Schedule
Arranged digital images in similar way to their analog counterparts

cw0338500Z 11f

g3824a cw0358500al X taf
g3824b cw0358500a2X taf
g3824c cw0358500a3X taf
g3824d cw0358500a4X tif
g3824e 1a000783 taf
g3824f 1a000783X t1f
g3824g 1a002074 tif
g3824h 1a002074X taf
g38244 1a002122 t1f
g38244 1a002122X tf
g3824k 1a002168 t1f
g38241 1a002168X t1f
g3824m pm008020 i1f
g3824n pm008240 11f
g38240 pmO08250 11
g3824p pm008I60 11f
g3§2—1r pm008261 nif

“Bird’s eye view of Philadelphia” by Theodore R. Davis and Harper & Brothers, 1872.
Geography and Map Division, Library of Congress. LCCN: 75694509
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https://www.loc.gov/item/75694509/
Sticky Note
Our digitized collections are arranged based on the LC Classification Schedule G, used for arranging the paper maps.  We wanted our scans to be close to the system used for their analog components.  This means we are adding to these storage areas regular and they could continue to grow forever.

To the left is a listing of folders that contain maps of cities in Pennsylvania, separated into alphabetical areas.   In g3824p has maps that are cities in Pa starting with P.  The middle image show an example of some of the files master and the letters at the start of the file name tell me they are from different project, but are all the same geographic area.   If I go online to pm008280 brings up a map of Philadelphia.  These items are not in Bagit because we add scans of new cities in the folder and Bagit currently cannot easily add more files to an existing bag.


File Arrangement — Born Digital

Arranged by the Library of Congress Catalog Number (LCCN)
Folders for files are named by the LCCN
Provides user with a way to find the bibliographic metadata quickly
Notes and tags in the Content Transfer system also provide some information
These items are put in Bagit

2014588476
2014594164
2014594165
2014594172
2015593313

2015593314
2015593315
2015593316
2015593317
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Sticky Note
Below is an example of the LCCN file folders; if a user was to copy this into a search of catalog.loc.gov, they would see the bibliographic record.  Since these folders hold all the files and there will be no additions, we use Bagit on each folder, as we will not be adding more information.
One note; we try not to rename files of any born digital, although there will be exceptions, such as files with spaces.


Metadata

Steps 1n the Process

Final Storage«

<«

Retrieve

Review

L‘

Metadata

Scan
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Sticky Note
Now that we have stored the data, we need to find it.  This means metadata.  Here is a flow chart for our scanning workflow and as you can see, metadata is at the center of almost everything.  It shows how important it is to get metadata, but does not show that is this the most time consuming part of scanning.  There is key pieces of information in metadata for preservation.


Types of Metadata =

= Bibliographic metadata
Library of Congress uses MARC format with RDA rules

= Administrative metadata
Digitization
Who scanned it
When was it scanned
What scanner
Why was it scanned
Copyright or donor issues
Born digital
Acquisition source
Date acquired
Any restrictions

E LIBRARY OF CONGRESS 0.15


Sticky Note
We maintain several types of metadata for digital files.  Bibliographic or descriptive metadata is used to find the items and in G&M, our cataloging team handles most of this data creation and maintenance.  For preservation, we are more interested in other types of metadata.
Administrative metadata can vary between digitized and born digital, but they are also similar.  Keeping track of who, when, what, where and why, along with restrictions is key.  


More Metadata ©

= Tracking metadata

Where is it in the processing workflow
Is it ready for review

Is it live online

Notes

= Preservation metadata
PREMIS - https://www.loc.qgov/standards/premis/
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Sticky Note
Tracking metadata is for workflow and especially useful for determining where an item, born digital or digitized, is in process.  And last but not least is PREMIS, the a digital preservation standard developed by the Library of Congress.  We are working on a way to harvest PREMIS information from our various metadata systems, including the Content Transfer System, which could supply 99 to 100 percent of the PREMIS metadata. There are discussions for a new Content Transfer System and PREMIS work together.


Agenda

= Jacqueline Nolan, Cartographer

= Colleen Cahill, Digital Conversion Coordinator
Geography and Map Division Scan Lab
Physical item preservation and storage
Digital data storage and file arrangement
Metadata

2 , Cartographer
Digital data strategies of the Geography and Map Division
Challenges in Geospatial Data Preservation
The Geospatial Hosting Environment
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Born-Digital Geospatial Data Sources &

= Same wide variety of data sources as analog
Federal/State/Local governments
Commercial vendors/copyrighted data
Foreign governments, international sources
Nonprofit and non-governmental organizations
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science for a changing world '
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Sticky Note
The Geography and Map Division acquires digital materials through a similarly wide variety of sources as analog materials. These sources include:
Federal/State/Local governments: The proliferation of open data portals has allowed us to acquire open data at federal, state, and local levels.
Commercial vendors/Copyrighted data: We purchase digital data from commercial vendors and abide by copyright restrictions on such data. Commercial data is often used to serve Congressional research needs.
Foreign Governments/International Sources: Looking to acquire digital data on international scale, just as we have with analog materials
Non-profit, NGOs: Lots of data, particularly thematic datasets, are acquired from non-commercial organizations and research institutions, such as ACLED and START.


New Collection Policy Statement: O
Digital Geospatial Materials

= “Analog” and digital data used to be covered in one CPS

= New CPS written in 2016 addresses unique opportunities and
challenges of digital data
https://www.loc.gov/acq/devpol/geospatial.pdf

= QObjectives
Briefly define digital geospatial data types
Define limiting criteria (storage space, licensing, etc.)
Broadly define scope of digital acquisitions

i hm 1 'i;ﬂ:'m'lmﬂllll' e nniii“'h:hii:" I .
R - i
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Sticky Note
Until 2016, the Geography and Map Division was guided by two Collection Policy Statements, which lay out at, a general level, our collection strategy. In addition to a CPS of geography as a subject (including gazetteers, books about geography, etc.), we had a CPS that covered both analog and digital cartographic materials. Last year, however, we realized that the unique challenges and opportunities of digital data needed to be treated separately from analog materials. In one sense, we needed to get away from the perception outside of the GIS world that digital geospatial information are just “digital versions of maps,” when really it’s much more complicated than that. 

Based on those considerations, we wrote a new CPS focused on digital materials, that can be found online. This lays out the general landscape of digital geospatial data at the moment and as we see it. The objectives are to briefly define digital geospatial data types, define limiting criteria on what we could collect, and define the scope of digital acquisitions going forward. CPS’s are designed to be high-level documents that define our acquisition intentions as a Division.


Challenges in Geospatial Data Preservation

= How do we preserve geospatial data forever?
= How do we curate when the scale of data production is so massive?

BEFORE

MARCH 2014

Hig Cot Roag

AFTER

N

Ol

NOVEMBER 2014

Open Street Map of Freetown, Sierra Leone, before and after outbreak of Ebola in March 2014.
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Sticky Note
Moving forward from this CPS, as we collect data, we are grappling with challenges in geospatial data preservation.

Among the major challenges of geospatial data preservation, particularly at the Library of Congress, are:
How do we preserve geospatial data forever? and
How do we curate when the scale of data production is so massive?

The preservation of digital data is something that a lot of us may take for granted. Load data onto a server and now it’s secure, right? But even just thinking about the dramatic changes in geospatial data types and mapping technologies in the last several decades, preservation becomes a much more complicated undertaking when we are thinking about preserving data in perpetuity. Also, the scale of data production is massive and accelerating. This is true in any “genre” of digital material, but from satellite imagery to the always-changing Open Street Map, the Library of Congress cannot collect everything geospatial. So how do we collect meaningful subsets?


Challenges in Geospatial Data Preservation &

Preservation for spatial
analysis as well as historical
record

President Obama Inauguration - GeoEye-1 Satellite
Image. Geoeye-1, Jan. 20, 2009, Natural Color.
Satellite Imaging Corporation.

& M ’_fé' =1 ‘,‘ '

WTC - LIDAR Three Dimensional Model, September
15, 2001. New York State, Office for Technology
(c2001) and EarthData International. Geography and
Map Division, Library of Congress.
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Sticky Note
We are working to steer our digital collections strategy towards considerations of spatial analysis needs and historical record. Spatial analysis needs, of course, are covering the important datasets that we think will be subject to geospatial analysis in the near- or far-term. Historical record involves how geospatial technology allow humanity to capture important events. I use these two examples a lot to convey this point.

On the left is a LIDAR image of the World Trade Center site taken several days after the 9/11 attacks. While we have the final image produced by the State of New York, perhaps our next step would be to acquire and preserve the actual LIDAR data from this flyover. Another example is the famous GeoEye-1 image of President Obama’s first inauguration crowds on the National Mall in 2009. Not only does the image capture the historical event, but it speaks to the development of geospatial technology at this time (meaning, in 2009, we were able to capture this event from an earth-observing satellite at 1/2 meter spatial resolution).


Challenges in Geospatial Data Preservation

October 29, 2012 Including web cartography
10:59 am EDT ..

(time of forecast download

top speed: 45.3 mph
average: 8.7 mph

1 mph
Los Arnfgeles]

. o
San Diego S@@PHOENIX

.(11

Jmm

_10 mph

=, WindMap

— hint.fm/wind/
BE= :0mn  Fernanda Viégas and Martin Wattenberg
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Sticky Note
In addition to digital data, we are also concerned with the preservation of “finished” web cartography. One of my favorite examples of this is the Wind Map produced by Fernanda Viegas and Martin Wattenburg that shows wind speeds and directions based on National Weather Service forecasts. We are exploring ways of identifying notable or important web map products for preservation and how to preserve them. Do “traditional” web archiving techniques allow us to save sufficient functionality, or do we need to explore new ways of capturing this era of “cartographic heritage.” Web maps and digital geospatial products are often designed for ephemeral use, so how do we pivot towards long-term preservation?


Challenges in Geospatial Data Preservation &

= Challenges
Variety of data formats
Proprietary data structures
Metadata and data context
Web services and real-time data
Ensuring access to data

LIBRARIES

“ Washmgton |
a1 000®
s ¥ _ SCALE R G mm
| bR ] | : : heis. 100,000

300.000

300,000 1 MORE THAN
400.000 4o0.000f H400,000
GOMPILED 800,000
IN Books and pamphlets
3 l. Library of Congress 3,420,435
DIVISION OF MAFPS | 2. Surgeon General's Office 777,000
LIBRARY OF CONGRESS 3. Smithsonian Institution 677,483
4. The United States House of
OCTOBER { Representatives 400,000
19236 5. Superintendent of Documents 381,612
4 5. Public Library of the District
/ of Columbia 303,020
I

Detail of “Libraries, Washington D.C.” by Division of Maps, Library of Congress, 1926. Geography and Map Division, Library of Congress. LCCN: 87694100
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Sticky Note
As I have hinted at, there are a number of challenges in geospatial data preservation, particularly when we imagine how a Library patron may be able to use these materials, 50, 100, or even more years into the future. Those issues include the wide variety of data formats and proprietary data structures. Will the resilient shapefile some day meet its demise, and if so, what’s next? We are also concerned with metadata and data context. Depending on the source of the data, we still struggle with messy or incomplete metadata that hampers retrievability and future use. As I mentioned, capturing meaningful subsets or snapshots of web services and real-time data is another major concern. And finally, we must always be focused on how users will access this data. What will future users need to effectively see and interact with this data that we are collecting?


Geospatial Hosting Environment &

= Digital environment for geospatial data discovery, sharing, analysis,
and web mapping across the Capitol Hill Campus and beyond

= Based on:

ArcGIS Online and Portal for ArcGIS: geospatial analysis, web map creation and
dissemination

Voyager Search: geospatial dataset indexing and discovery software

FME: data transformation and management
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The focus on ensuring access to geospatial data and tools is one of the main drivers behind the Geospatial Hosting Environment. This is a Library-wide initiative that has been in development for the past several years with the intention of providing a “digital environment for geospatial data discovery, sharing, analysis, and web mapping across the Capitol Hill Campus and beyond.” 

This project is first based on mapping tools. To accomplish this we are providing ArcGIS Online and Portal for ArcGIS to users across the Library so that they can perform geospatial analysis and produce web map applications. For many folks in the Library, this is their first dive into GIS and using geospatial analysis to make sense of the collection items. The second major component is implementing Voyager Search to help us index our geospatial datasets and help users across the Library, including our own Division, discover and manage our data holdings. The third major component is implementing FME to allow for data transformation and automate management tasks.


Geospatial Hosting Environment =

= USES

Producing digital data and polished web map applications for Congress

Creating web maps for a public audience that highlight collections of Geography
and Map Division and other parts of LC

Improving organization and stewardship of geospatial data holdings in
Geography and Map Division

Detail of “View of Washington City” by E. Sachse & Co., 1871. Geography and Map Division, Library of Congress. LCCN: 90683459
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https://www.loc.gov/item/90683459/
Sticky Note
We are excited about using the full functionality of the GHE for a variety of reasons. It will allow us to produce polished web map applications for Congress. The Library of Congress, of course, prioritizes the needs of Congress and this technology will allow us to produce geospatial analysis in digital formats that Congress needs. We are also excited about the prospect of creating web maps and apps for a general public audience that highlight the collections of the Geography and Map Division as well as many other parts of the Library. And particularly for us here in G&M, we think that the GHE and especially Voyager Search will tremendously improve our organization and stewardship of our digital geospatial holdings. For years, we have acquired digital data but have not had effective ways of interacting with this data outside of Desktop GIS. We think the GHE will help us do away with the “black box” surrounding some of this data and allow for much improved understanding of our collection as a whole.


Jacqueline Nolan, jnol@loc.gov
Colleen Cahill, cstu@loc.gov
Tim St. Onge, tong@loc.gov

Questions?

THANK YOU!
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