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ABSTRACT

This paper demonstrates the use of neogeography tools to overcome a lack of free, public, and detailed data on vacant land parcels in Detroit. We describe a simplified method that uses freely-available Google Earth satellite imagery and digitizing tools to manually identify vacant lands. This method results in a quantitative description of the total area of vacant land in two neighborhoods in Detroit. We emphasize the possibility of this technique to enable citizen-based development of geospatial data for a variety of activist and planning purposes. 

INTRODUCTION

Recent government on-line data provision initiatives, such as www.data.gov and www.data.gov.uk, promise to create a new era of data access for citizens. Citizens are now able to access a large quantity of information, including geospatial, demographic, and time series data that has been collected by various government agencies. Concurrently there has been a proliferation of analysis tools, such as Google Earth, that are targeted towards non-experts, or “neogeographers” (Hudson-Smith, Crooks, Gibin, Milton, & Batty, 2009; Turner, 2006). Both this increased availability of data and the recent development of user-friendly tools have facilitated the innovative use of data for planning-related applications such as volunteer mapping (Tulloch, 2008), local community development (Zimmerman & Meyer, 2005), and  public participation (Rinner & Bird, 2009). This bottom-up use of government-provided geospatial information can be considered a partial realization of Talen's (2000) proposed 'resident-generated GIS', a system that more appropriately fulfills the needs of citizenry, as opposed to those of centralized planning.

Despite this current trend towards public-access of government data, there are still many topics and issues where governments do not collect the data necessary to support community planning activities. One approach for citizen groups to overcome this lack of data is to act as “citizen sensors” and collect their own data that can best address their needs (Goodchild, 2007). Using the tools and approaches of neogeography, community groups can remove their reliance on trickle-down data provided by governments and extract information of interest from freely available datasets and imagery (Budhathoki, Bruce, & Nedovic-Budic, 2008). This type of “do it yourself” approach is the essence of neogeography and represents a level of citizen engagement in planning issues that moves beyond participation to activism (Carver, 2003; Talen, 2000).

This paper describes a simplified method of digital orthophoto interpretation and digitizing using Google Earth imagery to quantify areas of vacant land in two neighborhoods of Detroit, Michigan. Quantifying vacant land is an important issue for Detroit, as the city has experienced dramatic in population and housing stock, resulting in degradation of housing stock and significant tracts of vacant land (Ryan, 2006). Gathering data to quantify the extent of vacant land can be used to target areas for redevelopment, potentially as urban farms, one proposed solution to reuse of vacant land (Pothukuchi, 2004). More generally, this is a method of data collection can be used by citizens, community organizations, and neogeographers in any setting where land use or land cover data is not readily available to the public or where there are limited resources for purchasing data. This paper aims to illustrate the value of neogeographic tools and their potential utility for communities through data access - an important step towards allowing citizens to better advocate their position in the planning process.

NEOGEOGRAPHY AND CITIZEN PARTICIPATION

Recent research argues that citizens can generate “volunteered geographic information” (VGI), a type of valuable, asserted data that may offer greater insight and be more relevant than “official”, or government collected data (Elwood, 2008; Goodchild, 2007; Tulloch, 2008). There is an important and often unrealized role for citizen participation in the generation of geospatial data (Kingston, 2007; Zhao & Coleman, 2006). Citizen-generated data can be particularly detailed and more relevant to the local context and issues than data collected by national or regional governments. Budhatoki, Bruce and Nedovic-Budic (2008) write that spatial data infrastructures (SDIs) operate under the outdated assumption that formal organizations, such as government agencies, are the sole producers and suppliers of geographic information; users act simply as recipients.  With the increased power of VGI, they argue, SDIs need to modify their concept of users and recognize that users can produce geographic information along with formal organizations. This production of geospatial data by users, or neogeographers, is supported by newly developed accessible tools, such as Google Earth. This paper describes a case study that uses Google Earth as a tool to create geospatial data. This method is one that can be used to overcome a lack of publicly-available data.

CASE STUDY: QUANTIFYING THE EXTENT OF VACANT LAND PARCELS IN TWO DOWNTOWN DETROIT NEIGHBORHOODS

Finding publicly accessible geospatial information on the area and location of vacant land parcels in Detroit proved challenging. Data Driven Detroit (http://datadrivendetroit.org/) is a non-profit organization with a mandate to collect and distribute data to support community-based decision-making in the Detroit metropolitan area. Data Driven Detroit (DDD) recently conducted a parcel survey of vacancy and housing condition called the Detroit Parcel Survey. The results of this survey are available, in part, on their website and must be accessed by searching for a specific address. After entering the search address, users are provided with on-screen output of housing type, condition, and vacancy at the aggregated block, block group, tract, and city levels. A user can also access a basic map, formatted as a locked Portable Document Format (PDF) document. This map shows the location of each property within a block, though actual vacancy and other data are provided only at the aggregated block level. Because of this, users cannot determine which specific properties are vacant and which are occupied within an individual block. Additionally, the choice of PDF and plain text formats for maps and data make it very difficult for other organizations and citizens to reuse the results of the Detroit Parcel Survey. compared to making data available in a truly open format, such as a spreadsheet. These factors all contribute to making data that, though ostensibly "open", difficult to use for anything other than the most general of analyses at an aggregate level. By using the Detroit Parcel Survey, it would be impossible to determine exactly how much vacant area within a neighborhood may be available for urban agriculture, or identify contiguous vacant parcels. 

This type of locked data format is seen in other agencies, such as the City of Detroit (http://www.detroitmi.gov) provides GIS parcel maps and other relevant geographic information but only at a fee.  Citizens can view "Intermediate Maps" of land use by subsector at no cost but this information is not sufficiently detailed so as to discern vacant land.  Moreover, citizens can not reuse or edit the data provided by Data Driven Detroit or the City of Detroit;  information could easily go out-of-date and citizens would have no choice but to rely on these organizations to update.

To overcome these limitations we use the satellite imagery and digitizing tools contained within Google Earth, a free, user-friendly desktop GIS produced by Google to create a dataset of vacant parcels. We chose two areas close to the downtown core of Detroit to analyze. Area A is bounded by routes 94 and 75, Gratiot Avenue and Mount Elliot Street; Area B is bounded by route 94, Conner Street, E Jefferson Street, and Alter Road (See Figure 1). Within these two areas we viewed the most recent Google Earth satellite imagery, dated May 10, 2010, and manually digitized land parcels using the “Add Polygon” tool in Google Earth. We systematically searched each area for lots that appeared vacant. Indicators of vacancy were quite clear and required little interpretation. Lots were largely overgrown with grass or gravel, yet it was possible to see remnants of previous house construction, including foundations, fences, and other property boundaries, overgrown sidewalk stones, as well as the nearby presence of existing homes.

When digitizing each lot, property size and depth was relatively easy to discern —backyard lot lines often simply bisected the block. Lot width was more difficult to determine because it was subject to greater variation, although we made reasonable estimations by taking into account physical signs of ownership such as fences and land condition (Figure 2). If such visible signs were absent we drew the outline as close as possible to the physical structure of a building or remnant footprint. After digitizing vacant parcels, we produced a Google Earth .kmz format file containing polygons that represent all vacant land we identified within Areas A and B. This file has been made publicly available by posting on Geocommons, a repository of geospatial data (http://maker.geocommons.com/maps/15163).

[image: image1.jpg]=i, \
faaic '5 Grosse Pointe Woods

0 Grosse PoifitelFarats

¥ Grosse Pointe

(o Grosse Pointe Park





Figure 1: Map of study area A and area B
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Figure 2: Vacant (green) vs. non-vacant parcels

To determine the percentage of vacant land within each area, we brought our Google Earth file into a desktop GIS. By dividing the total area of land in each area by the area of vacant land contained in the manually digitized polygons, we determined that 24.1% of Area A (1.49 square kilometers) and 20.6% (1.47 square kilometers) of Area B were vacant. By providing both a quantitative measure and a visual representation of vacant land in these regions, we show the extensive amounts of vacant land in two neighborhoods in Detroit (Figure 3). This data was produced using free geospatial tools and we now make the results available as a free dataset, usable in Google Earth and other desktop GIS. We provide this data in the hopes that both it and the method described here can be used to reduce the cost of data acquisition to community groups and increases the incentive for including geospatial information in both advocacy and the planning process. 
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Figure 3: Vacant land parcels in two neighborhoods of Detroit, Michigan

CONCLUSIONS

The goal of this research was to create previously unavailable data on vacant land in Detroit using freely available neogeography tools and methods. The resulting dataset provides a spatial representation of individual vacant lots in two areas of Detroit. This dataset can be used to both raise awareness of the need for redevelopment of Detroit’s infrastructure, through visual display of vacancy and provide practical data with which to support other types of analysis. For example, by overlaying socio-demographic and soil type data, a more detailed analysis of the potential of these two neighborhoods for various types of redevelopment can be made. Additionally, within Google Earth there is the ability to view historical satellite imagery. This makes a logical follow-up step for this research to digitize multiple years of data, to examine how the presence of vacant land has changed over time. 

In our initial explorations of vacant land in Detroit, we encountered several constraints with the type of data that was freely available, including the level of aggregation and the closed format in which it is provided. These constraints caused us to consider the possibility of adopting the tools of neogeography as a way to create our own data. These tools allowed us to gather detailed data on vacant land and by making this product available via an open geospatial data warehouse, such as Geocommons, community organizations and others interested in planning and/or analysis of vacant land in Detroit are now able to access data in various formats free of charge.

The data creation approach that we describe here is one that can be followed by any citizen or citizen group and provides a powerful example of the role that citizen science can play in generating information for activism or with which to support decision-making. As these types of neogeography tools and approaches become increasingly advanced and accessible, decision-makers and planners should prepare for and facilitate a future where citizens make direct contributions to data collection.
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