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Summary Access to sets of maps, held within libraries or scanned copies on the web, has a
ways been problematic for a myriad of reasoftse GIS (Geographic Information Systems)
based Discoverinterface Project has createual, interactive, searchable, wieased po

tals that provides patrons with an easy way to understand what maps are lmoyvitned Li-

brary, and how to access thelBmbedded within the interfasare links to records in the-L

b r a r ydgsand; when available, lisko scanned copies of the maps.

This project has stripped away the layers of library jargon that often intevfdgrepatrons
finding the information they neeBecause the maps are a visual medium, they demaisd a vi
ual way of discovery. The interfaces leave behind problems of language and library terms,
andeventheconfsi on of us i wogBeeuskhe process ty Geate theairiteafd

es has been well documented, the interfaces can be easily reproduced by other institutions.
The intefaces can be viewed lttp://library.mines.edu/LIBViaps

Current problem with access to paper maps

The advent of thevorld wide web has led tthe greatest era of maps ev€et the compilation of
digital geographic data has been unev@ertain spots on the globe lack details when examined
through such webased lenses as Google Maps, MapQuest, or Opeet 3ap.Yet, geographic, in
particular topographic, information exists for many of the digital blank spots. The informetion r
mains locked on paper maps.

Beginning in the early 20Century, massive national and international efforts were expendedto
the world tgographically.Governments and organizations produced thousands of detailetqtaccu
maps of much of the glob&hese printed sets of maps were often distributed widely, and many of
them found their way into library collectiongsee Figure 1 for an exagste of these types of maps).
Unfortunately, much of this information has yet to be translated into digital data. Many official go
ernment agencies lack the funds and often the egpexii complete this huge tagkiis problem is
particularlyacute in thedeveloping worldThus, the only detailed, accurate topographic information
about certain parts of the ¢jle exist exclusively on pape®adly, many people are only interesia
digital, upto-date mapsThey are unaware that the information they neellelp them make dec
sions is availablen a printed map in a library.

While the data on the original printed map may be out of date, the iatiomcan be very usefédr
often it is the only detailed surveyer done of a certain regioddditionally, researchers and hister

" Outreach, Instruction, and Geospatial Information Librariathux Lakes Library, Colorado Schoof Mines, A-
thur Lakes Library, 1400 lllinois, Golden, CO 80401, US#[ry@mines.edu

(601


mailto:cthiry@mines.edu

e-Perimetron, Vol. 12, No. 2,2017[60-74] www.e-perimetron.org [SSN 17903769

ans often use older maps to identify trends, andyspatterns of developmefthe older maps can be

used to identify towns and places that no longer exist, or how things, such as rivers, have changed.

In the United States alone, tkeaare over 110 libraries that have over 100,000 paper im#psir cd-

lections Many institutions outside of this country, including universities, museums, and national |
braries, have huge map collections. As with anything held by an institution litkeagy, if no one

knows what it has, the items might as well not exist or might as well be considered blank sheets of
paper. Libraries have struggled, since their inception, to devise ways to both organize the information
they hold ando let patrons kow what the library owns. Through the application of classification
schemes, in general, map collections are well organized. Catalwgimdas established a levelf

access to map collections.
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Despite efforts to make terms (subject hradings
ganic, often geographic language remains a barrier to users who are unfamiliar with the part of the
globe they are inquiring about. Sincepaare graphical in nature, it is easy for a user to point at an
area covered by a set of maps, and exclaim, Al
Furthermore, because text is used to describe a set of maps, language, includingusrdat be a

barrier. Someone unfamiliar with French may be stumped by the titles of maps of parts of Africa.
Also, older maps often use geographic terms that are now considered arcane or even offensive, such
as FormosaRhodesiaor New Batavia. A geon confronting a texbased catalog will be confused

when examining a |ist of map sheets in as-|langua
used for over fifty years(Figure2) Most peopl e know what areat they
know what the map is titled.

While cataloging efforts are purely a tdodsed endeavor, maps are a visual medium. Even people

very familiar with maps and mapping find it difficult to determine exactly what the boundaries are of

any given map. This issug compounded when one map is made up by a group of sheets or if a set
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of maps cover a certain area. Sets of maps mak
Sets of maps can be surprisingly large. For example, to cover France ataf 4cale000, it takes

1,100 sheets. To cover Brazil at 1:250,000, it takes 550 sheets, to cover the United States at 1:24,000,
over 57,000. The names of the sheets someti mes
donot have nasheets have sédmemartsot nunabérlletter combination that designates
them. This makes filing and inventory easy but does not lead to an intuitive understanding of what
area is covered by what sheet. Some examples of sheet numbers incRBE&&HR0q, 7, K-37-IX-

18-b, and NA32-VI-3b-NW. (Figure 3)
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Figure 2 Arthur Lakes Library catalodg;arte de I'Afrique centrale au 1:200,088cord, details.
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Figure 3 Arthur Lakes Library catalog;arta de la Republica Argenitna, 1:250,000 scale mapserd, déails.

In order to combat this issue of uncertainty over what sheet covers what area, librarians and others
have, over the years, devised a series of indexes to the paper map sets. In practical terms, these i
dexes were mere photocopies of the actuatxed. The photocopies were filled out to show what
sheets thgparticularlibrary owns. (Figure 4) The photocopies were filed either with the mapsrthe

selves or with other indexes in a book. The advent of the world wide web led some libraries to scan
these indexes and place the images on the internet. These indexes were static and only as good as the
original photocopy.

Compounding the use of the indexes in the search for maps was the lack of detail on the indexes
themselves. Often the photocopiedereds were on ordinary sheets of paper. An individual index on

a single piece of paper might cover a country as small as Benin, or as large as Australia. leacking d

tail, a user would have to guess which sheet was going to contain the desgedf inteest A
common | ament was that the town they were searc
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Figure4: Index to 1:50,000 topographic maps of Zambia held by the Arthur Lakes Library
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While confusing languages, subject and geographic terms, and badsnday help assure that map
l' i brariansdé aide wil/ be in demand,-intuitvesetap s hor t

requires users to learn how a system works and is organized. This takes time and effort by all parties.

Current problem with access to scanned copies of paper maps

There has been a concerted effort since the start of the world wide web to put historical documents
online. The retyping of text, thankfully, gave way to OCR scanners which allowed organizations to
place searchdd versions of historic texts on the webo@ gl ed6s book stheahesti ng
known example of this type of project. As mentioned previously, ptgras, including mapsgon-

tain a wealth of information and oldéems can still have relevance.

In the United Statestasting with the Library of Congress, and David Rumsey (davidrumsey.com),
organizations have been scanning maps and placing the images online for almost two decades. In
general, original map scanning efforts were concentrated omejnigstorical maps such #sose

drawn by George Washington. These are fascinating for their content and context, but a 1721 map
will not help a community trying to find the best place to build a new road.

e
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With the fall of the price of scanners and sesyenany libraries and similar organizations began to
scan more oraiary, yet highly useful item€ven though some topographic maps may be decades
old, they often represent the only information regarding parts of the globe. The maps have not been
updatedbut remain relevant and useful. Government agencies dedicated great resources to produce
maps that reflect the true nature of the Eartho
remain accurate and authoritative.

Two leadersan the United Sdtesof scanning international topographic maps are the University of
Texas6CaRsetrarfyeda Li br afHorida Bigital Cdlections:€he guality yof their

scans is still excellent and the rendering remains fast. However, in both casss veaxxatifled by

the fact that the scans could only be located using a ligirary-type catalogassuming a pain

knew the websites existetheir data is arranged like paper mapgith subject headings, and spieci

ic, geographic terms(Figure 5)

i
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‘exas Libearies ~.celebrating the life of the mind.
the Research Tools Library Services You A Que
Home > Finding Information > PCL Map Collection > Algeria AMS Topographic Maps

Algeria 1:50,000
Series P741, U.S, Army Map Service, 1941

Index Map

Figureb5: List of scanned maps of Algeria 1:50,000 available via the University of Texas, Austin

Many other organizations have been placing scans of maps online for years, butin@awaee of

this. The lack of publicity and the fact that good worlkcriswded out by other things on the web

have allowed files of scanned maps to go untouched. A good example of this is The Vietham Center
Archives at Texas Tech University. The Center has mounted high quality scans of the topographic

maps of Southeast Asiarhis fact is not widely known, which is a shame because the effort exerted

to create these resources was tremendogsthe results are excellent.

There are similar collections of scanned maps all over the web. A common sentiment from librarians

is that they are unaware of which scanned maps are available. A clearinghouse or even a union list of
these map scanning projects has been worked on for years, yessozamyng projectfall through
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the cracks. The union lists are voluntary; a library unavedrthem will not register map scanning
projects. Most of these clearinghouses are merely lists, with little search capabilities and no graphical
interface. Even if a project appears on a list, each website is different. Some organizations have
clean,smooth interfaces, while others are more difficult to use.

Solution

Keeping all these factors in mind, the staff of the Map Room at the Arthur Lakes Library, Colorado
School of Mines has developed graphical, interactive -mas®ed, searchable discovenyeirfaces to

not only the international paper map setowhed byMines, but also scanned copies of the paper

map sets. The individual interfaces segregate the maps by scale, grouping the maps showing more
detail together, and those showing less detagiéther. This Gl®ased portal represents an entirely

new way to access a paper map collection or scanned copies of those maps, free of barriers imposed
by language and specific (library or geographic) term3he interfaces can be viewed at
http://library.mines.edu/LIBMaps

Library's paper maps (scales 1:50,000 to 1:150,000). BLUE = map available

x - -

/ 0 S4C7 s
LN SOR (8 vy,
0. SOV
A4 B ph
P 4N {\“(.:“ Nt
,_'\ \'\. Boor™
L '~ } \
2 LE
' 4 o0 \‘ X 1A
s

oLUE Ak { r 1
; N CANADA . *
clicking on the. box \X 2 L =N
N

- 4
~.
R,
%
o
£
.‘“«-1
\\
N\
T Atk o S l‘&‘_,ﬂ’
e ;‘g P ;é’ 3
°f s g ?
‘0;;‘ ¢ “% . ,‘ L /‘2,‘\_
P a8 N ‘v b o' §
e B S ek |
\ L a iy A v-_:_;. ’
;L : =) 4
If . d 14 ‘
if N4
- ] 0
p——— ( J ARTHUR LIBRARY
ds

Figure6: Opening to web portal to Arthur Lakes Library paper map collectitp:/library.mines.edu/LIBViaps

Users can zoom to an area of focus and find out what maps the Library owns or if there is a scanned
copy of that mapmvailable. Also, because the wihsed portal has a search box for geographic
terms, a person can enter the name of a small town and be taken right to the spot.Each ofrthese inte
faces shows the outlines of which paper maps the Libvarys The portalsndicate with colors
whether or not the Library owns the sheet that covers a particular @heare 6 & Figure7) By

clicking on the outlined sheets, a pop box will appear.(Figure 8) These tell the user what the
number/name of a sheet is. Evérhie library does not own the sheet, the interface will display i
formation about each map, such as the sheet nuonlp@me. This information can be used find that
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sheet at another institution or through a commercial or government vendor. If they lobres the

sheet the popup boxes indicate where the map is located within the collection. Also, the information

inthe popupshabeen hyperlinked to the record of the m
paper map has been scanned by anyrnizgtion, a link has been added so a wsar examine the

map digitally.

Library's pa;;er maps (;cales 1:50,000 to 1:'150.000). BLUE-= map ivallai)le

Thes is an index 10 the
Coknddo S0l of Mines’
Library's paper topographic
maps. The paper maps are
Darts of sets of maps at

Figure 7 Zoomed in area of web portal to Arthur Lakes Library paper map collection.
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Figure 8 Example of popup boxes used in web portal to Arthur Lakes Library paper mapctiolie
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As of March 2016 thediscovery interfaces use over@hdividual indexes. This number wilh

crease as more maget indexes are cre@t. The look and functionalities of the portal will grow
clearer and easier to maintain. Even if the Libragnages to produce indexes for each of its sets of
paper maps, there still are ways of improving the discovery inteidavake it more usdriendly.

In addition, the staff of Arthur Lakes Library Map Room has made two discovery interfaces dedicated
to sanned maps. The portals segregate the maps by scale. The portals indicate with colors whether
or not thescan exists ofhe sheet that covers a particular aréléigure 9 & Figure 10) By clicking

on the outlined sheets, a pap box will appear. (Figure 11) These tell the user what themu
ber/name of a sheet is. The information is hyperlinked to the scanned map. By clicking on the link,
users will see a scanned copy of the paper map.

The interfaces act as the leagught, visuallybased union cataldg scanned maps. These interfaces
direct users not merely to a list of what is available but to the sfahe individual maps The data

comes from a variety of placespt just one or two libraries. The Colorado School Mines Library is

not downloadig the data; it is driving users to the content hosted by other organizalibesnte-

faces are a resource that can be used by any library or organization because the data are not tied to the
paper holdings of a single library.

Scanned maps, scales 1:200,000 to 1:253,440. RED = scan available

Off ' [2]+]
e

Figure 9 Opening to wb portal to scanned paper maps. http://library.mines.edt¥aBs
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Scanned maps, scales 1:200,000 to 1:253,440. RED = scan available
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History

The concepts for using a Geognap Information System (GIS) (computerized mapping) to create
indexes to paper map sets were originally developed at Yale University in 2008. Using these ideas,
Christopher J.J. Thiry, Map Librarian at the Colorado School of Mines, reproduced their snethod
and in December 2011 began creating indexes to
10. 0. The intent was to produce clearer, and u
collection. (Figure 12) This quickly morphed into usinpose GlSproduced files to make pdfs, and

Google Earth layers of those indexes. Those outputs were subsequently embedded in the map set
recordswithi n t he Li braryds cat al ogdedicatBdonmeking indestehr e o r i
for parts of theJnited States. But the U.S. Geological Survey (USGS) releasesdgie, and bea

tiful discovery interfaces to their data (e.g. National Geologic Mapping Database, the National Map,
historic tqos project, etc.). Thuthe staffdecided to concentragxclusively on noflJ.S. maps.
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Figure12: Index created with GIS to Albania 1:50,000 maps

The Mines staffealized that the files that he created would be useful to other organizations, for |
braries own many of the same map sets. With the release®@fS for Desktop 10.1, Esri launched

their cloudbased service, ArcGIS.com. This allowthe staffto do two important things. First, he

was able to mount his files in Esrids cloud whi
allowed himmtocr eat e a discovery interface to Minesd ma
to do these things only via a server. Using a server was a complicated process that could not be easily
replicated by other institutions.

In September 2013he Mires stafflaunchedthe fiClearinghouse ofndexes toPaperMap Set

groupon Esi 6 s c¢cl oud s e rMembership isAotdirGiteds and @nyone can essc
(download) the filesOther libraries, including the University of Washingtand University ofWis-
consinMilwaukee have been contributing to the Clearinghotise. Clearinghouse can be accessed

via http://library.mines.edu/LIBMapsGIS-Instructions

Processes to create the interfaces

The discovery interfaces that are viewed by patrons are a @ilamrof many efforts. Each portal is

a mashup of a number of indexes of different sets of mapeeatingthese individual indexes takes a
number of steps. B u i thedMinegstafbtirdugh aril and &rfoe desised o n ¢ e |
methods thaare efficient and effective; subsequently he wingtructions that translated thisme

plex process into a series of edasyunderstand steps.

The filesare created using ArcGIS for Desktop. ArcGIS and its associated programs are made by
Esri. Their praductswere chosen for this project because tasy the industry standard, occupying
more than two thirds of all Geographic Information Systems (GIS) work worldwide. A large number
of universities have a site license for Esri products, thus the filetedréar this project aren a
readyto-use format In addition, the base files can be translated, with ease, into other GIS formats,
and othefiles such as50o0gle Earth layers.
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To beginthe process of creating an indexcompiler has to examine the séfpaper maps anded

termine a number of data points including size of each sheet in regard to how much territory it covers,
and the extent of the entire set of maps. Besides that information, it is \ditletonine the identity

of each sheet within theet; this is usually done with a number, but sometimes with a ndnsepcs-

sible to a make an index without having the physical maps prbgeamting information found on

scanned copies of maps.

Once the basic information of each set has been determimegrocess to create an index is fairly
straightforward. Using ArcGIS for Desktop, a fishnet (grid) is placed over the top of a geographic
area. The fishnet is trimmed and adjusted to the appropriate coverage. Information is added to each
cell of thegrid so as to identify the map sheets.

Additional data is added from a variety of places. One of the greatest sources -dé\&Faator-

mation has come from the American Geographic Society Library (AGSL) at the Universitysof Wi
consin-Milwaukee. Usiig their Geodex system, they have compiled a large amount of data about
many individual sheets in map sets including names, publication dates, publisher, and edition. AGSL
has translated this information to GIS files, but their data, while importantyisnammplete. Some
government agencies from around the globe, incluthinge inSwitzerland and New Zealand, have

been very kind in allowing access to their base data.

Other information has been gleaned from scans of the paper maps. Various orgenizate

scanned maps and mounted them on their websites. They have attached some basic metadata to their
lists of the scans. By gathering information from these websites, it was possible to add valuable data
(such as sheet name and year of publicatiboytthe individual sheets in a set. The information that

others compiled was readily available on the maps themséleegver the process of extracting the

metalata and matching it with the GtSeated index saved considerable time compared to entering

the data by hand.

An important concept thahe Mines staffieveloped early on was that the indexes he edeabuld

be of value to other | ibraries. I n order for t
indexes, free of informatonegar di ng t he Col or a dectionSltwooldbeaof Mi |
waste oftime if the first thing another library had to do to use the fi¥esild be to delete the fields
containing information about t he Manredra steptoo !l | e ct
Mi nesd own wor k, Bouatheriinstitutords estdblish thesowmpdiscoceey nte

face to maysets.

After placing a clean copy in the Clearinghouse, a duplicate of the index is made. This is populated
with information regarding theilbr ar y 6 s palpes thdiblary bwh ithe gap, call number,

location, linktoli br aryés catal og, et c. The new index 1is
repository on Esridés cloud service, ArcGIlI S. com.
The indexes are segia@gd by scale of thpapermaps into two different websites, with one comtai

ing all the detailed maps, and one with less detailed maps. This separation was done to ease the use

of the portals. The indexes aassembledogether utilizing a functionEsdal | s a fAweb map
controls how the map on the website |l ook$ and w
ed using the fiweb mapdo to form the discovery in

are highly configurable. Changean be made to the base map, font, colors, text, locatioreof el
ments, and images, including logos.
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