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Abstract 
Geographic Information Systems (GIS) has been gaining popularity over the last 5 years. With 
new tools and GIS technologies, geospatial research is being done across the globe in a variety 
of subject areas. As a result, a plethora of spatial datasets is being created in various formats 
and sizes, and universities like NYU are in the critical positions to provide GIS education with 
the latest technologies. Along with the tools, NYU researchers want access to and contribute 
various spatial datasets. This demand has triggered NYU's Data Service Studio to explore a 
long-term preservation model for spatial data at NYU. This paper focuses on the challenges 
faced in developing a spatial data repository to make data available near-term, as well as 
explores long-term planning for a preservation model for spatial data at NYU. This paper also 
discusses data collection policy, metadata management, discovery and search environment, 
workflows and collaborative environments. 
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Introduction  
Geographic Information Systems (GIS) and spatial data are continuing to gain popularity as 
tools for scholarship as researchers from many disciplines realize their utility and power. This 
also holds true at New York University, where demand is growing for access to software, data, 
and training in GIS technology. NYU’s Data Service Studio, which is a joint Information 
Technology Services (ITS) and Libraries facility, is home to GIS services for the entire 
university. Recently, the Data Service Studio, in collaboration with other ITS and Libraries units, 
has taken on a project to develop a spatial data repository to give its users better access to 
spatial data. While the spatial data repository project was originally imagined simply as a way to 
serve purchased, licensed, or freely available data, it quickly became evident that there was 
potential for the service to fulfill other needs as well. Among the needs expressed by our users 
were a place to share GIS datasets with team members or the wider community and a place to 
store data where they could be sure it was secure over the long term. Because of these needs, 
we made the decision to explore the possibility of a preservation model for our spatial data 
repository. 
  
Over the course of our pilot repository project, we built the spatial data repository and began to 
grow our collection of datasets. We did not fully plan our preservation activities and service. 
However, since we did have preservation in mind from the very beginning of the project, we 
were able to carefully consider the implications of a preservation model and made an informed 
decision to move forward with it. We also made a few key decisions that will be important to 
preserving our spatial data in the future, and generated a body of knowledge and questions that 
will be key when we carry out our preservation planning in the next phases of the project. 
  

Why have a GIS server at NYU? 
To understand why we took on this project at all, it’s important to have a bit of context about 
New York University and its GIS users. NYU is one of the largest private universities in the 
United States with more than 40,000 students and over 3,000 full time faculty members (and at 
least that many part-time faculty and other researchers). Its Carnegie classification is Research 
Universities (very high research activity). It is made up of eighteen schools and colleges with 
five major centers in Manhattan and Global Sites in Africa, Asia, Europe, & South America, 
including a new fully functional campus in Abu Dhabi in the United Arab Emirates. The 
university prides itself on being “in and of the city” and strives to embody its motto: “A private 
university in the public service.” It’s only natural that a university so aware of its geographical 
and cultural context would have researchers interested in GIS technology. 
  
Despite its varied and numerous degree programs, NYU does not have a Geography or GIS-
specific program at any level. NYU’s Robert F. Wagner Graduate School of Public Service does 
offer a Master of Urban Planning (MUP) degree and one for-credit course in applied GIS 
technology--and indeed many of our GIS users do come from that program--but there is no one 
academic department to drive NYU’s GIS activities. Instead, our users come from across the 
university. We’ve seen continually increasing interest in GIS from researchers and students in 
many disciplines, and GIS is incorporated into courses on many subjects like History, Political 
Science, Economics, Food Studies, Public Health, Archeology, Real Estate and Finance. In 
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addition to individual faculty members and their teams, we also have several NYU-affiliated 
research centers on campus that make use of GIS in their work. 
  
As GIS use grows at NYU, one clear need is access to spatial data, a critical part of learning 
GIS and using it in one’s research. Currently, NYU users have no formalized mechanism to find 
GIS data. Of course they have access to the ESRI datasets and a few others through the Data 
Service Studio (although they must physically visit the Library to obtain it), but otherwise must 
procure their own data. It is clear to us that NYU users need a way to find and access data more 
efficiently and in a way that is more scalable for us, the service providers. Additionally, many of 
our users, especially faculty members, are collecting and creating their own GIS datasets—
valuable research output that could be better captured and kept safe institutionally for future use 
by the researcher or by others. 
  

Why have NYU’s GIS server in the Data Service Studio? 
NYU has a demonstrated need for a spatial data server and repository and it is logical that this 
repository should be based in the Data Service Studio, the unit that provides software and 
support for GIS for the university. In addition to being home to GIS service providers, there are a 
few other reasons why the Data Service Studio is the right place for a repository. 
  
The Data Service Studio at NYU is a joint Information Technology Services (ITS) and Libraries 
facility that opened in Fall 2008 in NYU’s Bobst Library. Building on past data services provided 
by both divisions, the Data Service Studio formalized the partnership and created a center for 
statistical computing, software, and data-related research, which also provides GIS services and 
support for all parts of the research data lifecycle. By combining into this new unit and adding 
several staff members, the Data Service Studio’s formalized structure also brought increased 
capacity to take on new projects and services. 
  
While the Data Service Studio (and ITS Statistical Computing unit before) had been providing 
GIS data to NYU users for many years, the distribution method was less than ideal. Either data 
had to be fixed to physical media and handed to each user that way, or data available on the 
web had to be individually downloaded by each user, each time that person wanted certain 
data. As the demand for spatial data increases, we could see that our current solution was not 
only inconvenient for each user, but completely not scalable for staff in the Data Service Studio. 
The demand was sufficient for a GIS data server and the Data Service Studio was the perfect 
place to take on this endeavor. 
  
As was previously noted, there is no single department or unit at NYU feeding us a majority of 
GIS users. Since GIS software and support are housed in the Data Service Studio, which is 
designed to support the entire university community, we have the somewhat unique opportunity 
to consider the GIS needs (current and potential) of users from many disciplines. 
  
In addition to the Data Service Studio’s natural connection to GIS users, we have the benefit of 
relationships with both the Libraries and ITS, which opens a much wider pool of resources and 
expertise from which to draw. For one thing, Libraries are very good at building collections 
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based on the needs of their users, and have a long legacy of preservation and curation of 
scholarly and cultural output. Additionally, NYU Libraries’ subject specialist model means that 
we have experts in many subjects that advise collection development and bring strong 
relationships with faculty members. Libraries also have technical expertise in describing 
collections with appropriate metadata and in building search and discovery environments. The 
DSS is also an ITS facility, and as such brings skills and resources in building IT infrastructure 
to be secure and scalable for the NYU community. Another broad issue in the internet age—that 
also holds true for GIS data—is that it can be difficult to ensure authenticity and reliability of 
information found on the web. By providing a centralized server, the DSS, by nature of our 
connections to established university institutions, can act as the authority and use our subject 
expertise to identify reliable sources of data for our users. 
  

Project Overview 
Beginning in fall 2009, a team of staff members in NYU’s Data Service Studio embarked on a 
project to develop and implement a spatial data server and repository using ESRI’s ArcGIS 
Server. The need for a server at NYU was based primarily on evidence gathered in the Data 
Service Studio about the repetitive and inefficient ways in which users were finding and 
obtaining spatial data. The original team was made up of our GIS expert and ITS Faculty 
Technology Specialist, the Data Services Librarian, and the co-manager of the Data Service 
Studio, who also has other roles within ITS. Over the course of the year, we learned a great 
deal about ArcGIS Server and the process of creating a new repository and services around it, 
and during the following summer (2010) restarted the project based on this new knowledge. 
During summer 2010, we also conducted a number of interviews with faculty GIS users to learn 
about their projects, challenges, and visions for GIS services at NYU. 
  
A new project team was formed to include the original members plus a Windows expert from the 
ITS systems department, a software developer/analyst from the Libraries’ Digital Library 
Technologies & Services group, another professional from the Data Service Studio, and a 
dedicated project manager (also from ITS). The new project was chartered and a Steering 
Committee named, which included wide representation from the Libraries and ITS, as well as a 
faculty member from NYU’s Faculty of Arts and Sciences who is a heavy user of GIS in his 
research. 
  
Based on our findings from the first project and from conversations with faculty members, we 
defined a new set of deliverables that includes tangible elements and planning elements, 
acknowledging that the current project would be the first phase of a multi-phase process. At the 
end of this first phase of the project, we will have a working spatial data repository/server 
populated with a preliminary collection of datasets, available to the NYU community. 
Additionally, the “planning” aspect of the project specifies that we will produce recommendations 
about the future of the repository and GIS service: a plan for collection development 
(purchased/licensed datasets as well as accepting faculty contributions), future search and 
discovery options for the collection, the possibility of providing an environment for project 
collaboration, and considerations for adopting a preservation model. This paper primarily 
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discusses this final aspect of the project’s planning deliverables, but many of the elements are 
necessarily interrelated. 
  

Planning for Preservation 
The original purpose or business case for a spatial data repository and server at NYU was not 
to curate and preserve locally produced datasets. However, it quickly became clear to us based 
on our conversations with faculty GIS users that it was something we should seriously consider. 
We discovered that many researchers were creating unique GIS datasets or had other open 
access data in their possession that they were willing to share more widely. Additionally, these 
GIS users often had no good solution for storing their data reliably over the long term. 
  
Considering our investment (resource-wise and intellectually) in a server for spatial data, it also 
made sense for us to leverage this investment in creating a preservation program for the original 
research data of NYU researchers. The Division of Libraries has a number of other preservation 
projects and has a unit, Digital Library Technologies and Services, dedicated to this pursuit. 
With their preservation expertise and our subject and format expertise, it is only logical that we 
pursue preservation. 
  
Aside from our investment in infrastructure, the nature of GIS services at NYU make the Data 
Service Studio well situated to collect original data from researchers in addition to making 
purchased/licensed data available to our users. Our ESRI site license allows us to distribute 
copies of their GIS software for free to NYU affiliates, meaning that everyone using GIS has to 
come to us. While professional ethics prevent us from closely tracking their use of the software, 
we do have the opportunity to talk with many of our users and learn about the projects they are 
working on. These relationships will likely prove fruitful when we are ready to offer preservation 
and access services for this original data. 
  
Although the decision to pursue preservation was, in the end, logical, it wasn’t necessarily 
obvious. It was only after preliminary investigations and input from the project’s Steering 
Committee that we decided to move forward. A fully developed program will require a lot more 
planning and coordination between many units across the Libraries and ITS. A few important 
questions that must be answered: 

● What is an appropriate level of preservation? For instance, will it be bit-level preservation 
or a higher level that includes forward migration of files? 

● What are the specifications of the Archival Information Package (AIP)? The AIP design 
refers to the required elements that must be ingested into the archive to ensure that the 
desired information can eventually be disseminated from that archive. Elements could 
include the data itself and various types of metadata. (footnote 1) 

● What are the requirements for discovery? How does the deposited data need to be 
findable? 

● What are the requirements for access and dissemination? This could include aspects 
such as permissions, use agreements, and the actual mechanism for the end user to 
access the data. As our ArcGIS server is set up now, access is only for members of the 
NYU community, but wider sharing might be required. 



6 
 

  
Despite these yet-unsolved issues, we have made some decisions about our spatial data 
repository in the construction phase to prepare for preservation later. Additionally, we still have 
some important questions to confront as we move forward. 
  

Metadata Standard 
ESRI’s spatial datasets arrive with fairly complete metadata attached, but our spatial data 
repository is designed to hold more than just ESRI data. To plan for cases when metadata 
needs to be created for a dataset, we needed to carefully consider a metadata standard for our 
collections. Additionally, a standard set of metadata was important in planning for future search 
and discovery of datasets as well as preservation. 
  
In a future phase, we will expose our spatial data collections using the Libraries’ wider discovery 
environment, BobCat, which is a “next generation” catalog and search tool that can incorporate 
data from a wide range of disparate sources. The specifics of this are clearly more complicated 
than the previous statement would suggest, but project team members have been in 
discussions with NYU’s Metadata Librarian from early on to understand the general process and 
get advice on metadata standards. Planning ahead in early stages of the project is important for 
later incorporation to BobCat. 
  
At the same time, long-term preservation relies a great deal on the quality of the metadata to tell 
us how to make sense of the object. This could include elements like what the structure of the 
file looks like, actions that were taken on it during its life in the repository, and of course what 
the content of the file is itself. These elements become very important when digital objects get 
older and may lose some of their context—the program used to access them may change, or a 
different file format may be adopted. 
  
Search and discovery and preservation considerations led us to decide on the ISO 19139 
metadata standard, which is gradually replacing the FGDC (Federal Geospatial Data 
Committee) standard as the industry standard. At this point, our spatial data will be stored in the 
repository with its existing metadata (as in the case of ESRI datasets), but any new metadata 
will be created with the ISO template and a script will be produced to convert to ISO when they 
are exported. 
  

File Format & Access Decisions 
Another critical decision in our spatial data repository construction was deciding what file format 
we would use to serve our data. Even though ArcGIS Server is a proprietary product and works 
only with the proprietary (ESRI) shapefile format, we still wanted to make sure we thoroughly 
understood the implications of this. 
  
Although ESRI is currently the industry driver and shapefile is overwhelmingly the most widely 
used format for geospatial data, this may not always be the case. Proprietary file formats can 
create problems for preservation if they are not well-documented and information about their 
structure is not discoverable (especially if or when the file format falls out of wide use). 
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We briefly considered other repository software options that could dynamically convert 
shapefiles into various non-proprietary formats, and even investigated moving away from 
ArcGIS Server. Based on these explorations, we decided that our demand for other file formats 
is not sufficiently high right now to warrant further investment in repository software, but we 
acknowledged that one of these options might become appropriate in the future. 
  
Based on our research, we are satisfied that shapefiles are an appropriate and acceptable 
format for serving and preserving our GIS datasets. We have users of GIS software other than 
ESRI’s, such as open source software packages, but we ascertained that the majority of these 
packages are designed to read ESRI shapefiles so that users can easily use ESRI data. Most 
importantly, Morris (2010), reporting on the North Carolina Geospatial Data Archiving Project, 
describes the shapefile format as a “commercial yet openly-documented format” (38) and this 
multi-year intensive project recommended shapefile as the preferred archival format. 
  
Aside from the question of proprietary file formats, the nature of ArcGIS Server also raised a 
question of proprietary access: in order to access a dataset, a user must open the ESRI client 
software (ArcMap, ArcInfo, etc.) and make a connection to the server. As we considered our 
users of non-ESRI software, we wanted to make sure they had an option to access our datasets 
without having to use ESRI software. 
  
We tackled this problem by providing a parallel access point to data stored on our server. In 
addition to the traditional access point through ESRI client software, our users can also visit a 
webpage and download zipfiles of datasets in our repository. This architecture was 
accomplished with a python script that extracts appropriate metadata (largely informed by 
Chapman & Essic, 2011), creates the zipfile, and displays them together on a dynamic 
webpage. This page is found on the GIS guide on the Data Service Studio webpage 
(constructed using NYU Libraries’ instance of Springshare LibGuides). In addition to providing 
non-proprietary access to data for non-ESRI software users, the download option is also 
convenient to users who are not ready to use the data right when they find it, but want to 
download it to use later at their leisure. 
  
While the spatial data repository as we’ve constructed it thus far is a big step forward in 
providing GIS data at NYU and will vastly improve our users’ experiences in using GIS, the fact 
remains that GIS produces many more file types than just shapefiles. Users produce maps from 
their data, and incorporate a variety of image types and other information. Although NYU 
Libraries do not have a robust collection of physical maps, they do hold a few digital map 
collections (such as the Sanborn Fire Insurance Maps) that could be incorporated into GIS 
services in the future. Additionally, any discussions about preservation should also consider the 
varied output of our researchers’ GIS activities. 
  

Making the Decision to Preserve Locally 
One important question that cannot be ignored is whether local preservation of spatial data is 
preferable to preservation by a clearinghouse or discipline-focused archive. There has been 
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plenty of discussion of this in the literature surrounding more traditional sources of data, such as 
numeric social science data (which is served by ICPSR) and formats like journal pre- and post-
prints and white papers (which can be contributed to repositories like the Social Science 
Research Network (SSRN) or arXiv.org to reach disciplinary audiences). There are pros and 
cons to each approach, but generally scholars are interested in disseminating information to 
their peers in their discipline while institutions may have more stable funding/business models in 
the long term and have a vested interest in capturing the research output of their faculty 
members (Jones et al., 2008, 8). 
  
After careful consideration of this question, we felt that we could justify moving forward with 
local preservation for a few reasons. One, there is not a widespread central archive for spatial at 
this point that provides robust services for depositors like the ones we could provide locally. 
ESRI continues to provide options for access and collaboration (for instance, arcgis.com), but 
has a different organizational focus than a university library or archive seeking to preserve 
cultural artifacts over time even as newer technologies are developed. Two, there is a certain 
level of institutional prestige that comes with preserving and curating collections gathered from 
your own faculty. Finally, it shouldn’t matter where data are physically housed if the metadata is 
robust and made harvestable by other applications. If the data can be discovered widely, and in 
venues where faculty members want their work to appear, an institution-based repository can 
still serve the discoverability requirements of its depositors. Deciding to preserve locally also 
does not prevent us from taking advantage of other preservation options or partnerships in the 
future if they become available. 
  

Service/Support Model 
Another important consideration for the NYU Libraries is what resources will be required to 
stand up this new service and what departments and units those resources will come from. 
Preservation is certainly resource-intensive itself, but recruiting and managing data created by 
community members (in this case, NYU researchers) will require public service resources as 
well. These remain open questions for us and will be a critical part of our preservation planning 
process. 
  
 

Conclusion 
 Our spatial data repository was originally conceived as a mechanism for storing and serving our 
purchased/licensed data collections and for providing more streamlined access to freely 
available datasets for our users. However, it soon became apparent that meeting all of the 
needs of our users would also include collecting original data from our researchers as well as 
preserving all of our curated collections over the long term. While the preservation aspect of our 
repository is still in beginning stages and much work lies ahead of us, we have laid much of the 
groundwork for it by decisions we’ve made about the repository’s architecture and features and 
by acknowledging some of the important questions that will need to be answered. By 
considering the possibility of preservation early in the process, we were able to plan our 
repository and service to ensure that it is possible as we move forward into the next phases. 
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(footnote) 
See the Open Archival Information Systems (OAIS) Reference Model, available at 
http://www.dcc.ac.uk/digital-curation/glossary#OAIS 


