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Abstract 
The Harvard Geospatial Library is a catalog and repository of geospatial data 
(containing georeferenced historic maps, vector data and satellite imagery) that’s 
continually expanded and enhanced. It has been identified as the foundation of a 
university-wide platform to support all areas of teaching and research using 
geospatial analysis.  

Faced with the expectations of a diverse user community, all aspects of the 
system must be extended to a broad array of applications and services without 
abandoning library roots. As the Center for Geospatial Analysis at Harvard gains 
momentum, we are tasked with synthesizing data from different sources (such 
as the Harvard MIT Data Center), providing community and user-specific 
interfaces to the repository, and capitalizing on open communications protocols.  

Enhancing existing access capabilities and developing new ways for client 
interaction are our top priorities. This paper outlines the challenges and 
approaches we've taken to address them 

****************************************************** 
A university environment exerts particular pressures on the campus GIS 
infrastructure.  The users span a wide range of experience levels from complete 
novice to expert.  Data requirements are just as varied; urban planning students 
need building footprints, social scientists need census demographic information, 
and environmental studies concentrators need global elevation and land cover.  
Finally, the types of tasks being performed run the gamut from simple 
cartography to complex modeling and analysis.  Meeting these needs demands 
flexibility in data collections, user support and data access.   
 
While most GIS activities on campus are decentralized and handled by individual 
schools or departments, the Harvard Geospatial Library, supported by the 
Harvard Map Collection and the Harvard University Library, is available to the 
entire university community, and to the public as well.  HGL is a catalog and 
repository of GIS data, and includes 5000 data layers, including global 
ecoregions, historic maps of the US, building footprints of Boston, and many 
others.  Users can search geographically and textually through FGDC compliant 
metadata created by a library cataloger.  Once a user finds relevant data sets, he 
can display them together in the browser, or download them, clipped to his area 
of interest. 
 



It was in this environment, described as "every tub on its own bottom" in local 
parlance, that the Center for Geographic Analysis was created.  A part of the 
Institute for Quantitative Social Science, CGA is now a much needed centralized 
home for GIS activities on campus.  The staff at CGA provide help desk style 
support as well as consultation on longer-term projects for those researchers 
without dedicated GIS staff in their departments.  They are also researching 
ways to spatially enable large social science data repositories on campus.  The 
creation of the CGA has created a new set of demands on HGL, which is the 
campus data distribution infrastructure.  In a time of limited resources, our 
challenge has been to meet those demands and expand access and functionality 
while at the same time continuing our commitment to high-quality metadata and 
providing persistent access to historical data. 
 
Persistent Custom Map Services 
HGL from the beginning has allowed users to create custom map services from 
the layers in the repository.  Users can select multiple layers from search results 
lists and HGL will create an ArcIMS map service of those layers and display it 
within the web browser using a customized jsp viewer.  Requests have been 
made for adding functionality that would let users access those services from 
within the ESRI desktop tools and to have those services persist for a specified 
length of time, providing read-only access through a web service, without 
downloading shape files.  One of the main areas where this is very useful is in 
teaching labs.  The teaching fellow or instructor can preselect relevant data and 
create an ArcIMS service on HGL.  Then students can access that service in class, 
providing them all with the same layers at the same time.  It eliminates the need 
to install the data locally either on PCs or on departmental networks and it 
insures that the students in the class are working with the right data.  Users can 
also create their own individual ArcIMS services and access data through ArcMap, 
saving them from downloading large files, while saving us from having to hand 
out many user names and passwords for direct connections to the SDE instance.  
 
The main drawback to this solution is the limited cartographic options allowed by 
ArcIMS, the solution to which is to implement an ArcMap service.  Another 
obstacle is determining who is allowed to create services, whether it needs to be 
limited to instructors and teaching assistants, or open to anyone in the Harvard 
community.  Services containing large data sets can eat up system resources, 
and if many users start up many services, it could potentially have an impact on 
performance.   
 
Direct Connections to the Repository 
Another step in providing more open access to the data in HGL was to allow 
direct connections to the data repository, bypassing the web interface and the 
download mechanism.  Staff at CGA had a need for read-only access to the same 
datasets repeatedly, for display or as a starting point for data extraction or 



analysis.  The HGL data repository is an SDE instance running on top of Oracle, 
and the simplest solution was to create a read-only account for the CGA staff 
that let them connect directly to SDE.  They were given a user name and 
password and all of the necessary connection information.  This provided them 
with the access they wanted, but there are drawbacks to this type of solution.  A 
direct connection to SDE lists all of the layers in alphabetical order.  Once an 
instance holds more than a hundred or so layers, navigating becomes difficult 
and browsing the list can be slow.  In addition, there are limits on the number of 
characters that can be used in an SDE layer name, which leads to some fairly 
cryptic entries.  Naming conventions are helpful, but a user needs to be very 
familiar with the database in order to really be able to use a direct connection 
effectively.   
 
There are things that can be done to make this a more useful and open method 
of access.  First of all, creating layers as feature classes within a geodatabase 
allows for longer file names, which can alleviate part of the problem.  Another 
solution, which we plan to implement, is to develop a search/browse tool within 
ArcMap that helps users identify the data they want by searching the HGL 
metadata schema.    
 
Alternative Web Mapping Services 
A third area where users have been requesting added functionality is in providing 
web maps outside of the HGL front end.  Many collections and museums on 
campus want to provide interactive mapping within their web pages, but don't 
want to have to manage all of the data, software and hardware associated with a 
web mapping server.  We are planning to leverage the investment in the HGL 
infrastructure to serve maps to clients using open standards such as the Open 
Geospatial Consortium's WMS (Web Mapping Service) and WFS (Web Feature 
Service).  We will also provide simple viewer code that client departments can 
implement (as is or with improvements) within their own web pages. 
 
As an example, the Milman Parry Collection at Harvard is a unique repository of 
South Slavic and Balkan oral traditions.  It owns many valuable recordings of 
songs and stories collected in the 1920's and 30's throughout the Balkan region 
and each recording is tagged with the location where it was made.  The notes 
and interviews that accompany each recording allow researchers to trace the 
interesting spheres of influence in the region over time.  Curators of the 
collection would like to allow visitors to the web site to plot on a map the 
location of any particular recording from their on line database.  Users could then 
display other data related to contemporary political boundaries, linguistic or 
religious boundaries, depending on their interests.   
 
Client departments will be responsible for creating any additional data layers that 
are to be used in the maps, such as the political boundaries in the Milman Parry 



Collection example.  These layers will be added to the HGL data repository and 
distributed in the same way as all other layers, thus increasing the HGL 
collections and the visibility of the new layers.   Clients will also be responsible 
for setting up the service on HGL and implementing the WMS client code within 
their own design. 
 
Sharing Metadata 
In addition to improving access to the data in the HGL repository, we are also 
planning to share the metadata within the catalog as much as possible.  The HGL 
project staff includes a Geospatial Resources Cataloger, and we have built up a 
strong catalog of FGDC CSDGM compliant documentation, all of which is 
available to the public, even if the data are not available through the web 
interface.  This large catalog of FGDC records could be used by other libraries for 
copy cataloging, or could be searched by other GIS portals to help users from 
around the world locate interesting and useful data. 
 
There are many protocols for sharing the metadata catalog.  We currently have 
some federated cross catalog searches enabled across various library catalogs. 
Users can simultaneously search HOLLIS, the Harvard online library system, VIA, 
the Visual Information Archive; OASIS, a database of finding aids to manuscripts; 
and HGL.  In the future, the HGL catalog will be opened to Z39.50 federated 
searches.  In addition, we plan to allow Open Archives Initiative (OAI) harvesting 
of our catalog.  Other databases at the university have already implemented OAI 
harvesting on their systems, and we are working with those groups to identify 
holdings that can be spatially enabled, and whose metadata could usefully be 
stored in the HGL database. 
 
In order to maintain maximum flexibility while still adhering to standards, all of 
our FGDC metadata files are stored complete within a single column in a single 
Oracle database table.  Using Oracle Intermedia indexing allows us to simplify 
the syntax of searches, but we can still be explicit about what tags we want to 
search within the document.  The next step is to explore the options of using 
XMLTypes instead of CLOBs, and using other utilities such as XPath, rather than 
Intermedia.  
 
Conclusion 
Through a variety of strategies, the Harvard Geospatial Library is adapting to the 
new demands that have arisen from a more GIS-literate community.  The new 
Center for Geographic Analysis increasing awareness of the power of geospatial 
analysis at a University that hasn't had a geography department in 50 years, and 
this increased awareness can only benefit the community.  The challenge to HGL 
is to keep up with the needs of this new group of users and to make finding and 
accessing data as easy and flexible as possible.  We hope that the outlined 
improvements will do just that. 



Author Information: 
Bonnie A. Burns 
GIS Coordinator 
Harvard Map Collection 
Pusey Library 
Cambridge, MA 02138 
bburns@fas.harvard.edu 
ph: 617-496-8125 
fax: 617-496-0440 
 
David E. Siegel 
GIS Programmer 
Harvard University Library 
90 Mount Auburn St. 
Cambridge, MA 02138 
dave_siegel@harvard.edu 
617-495-3724 


