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INTRODUCTION

ABSTRACT

A megaregion is a geographic scale comprised of expanded
metropolitan areas linked by shared natural resources, ecosystems,
economies, and interlocked transportation systems
(America2050.org). Approximately 89% of America’s population
growth is expected to occur in urban areas within these 11
megaregions (America2050.org). Urban areas typically constitute high
relative percentages of stream burial and imperviousness, which not
only pose economic and public hazards, but also degrade stream
networks (Elmore and Kaushal 2008; Arnold and Gibbons, 1996,
Figure 1). Stream burial can also result in broad areas lacking
streamflow altogether, or in other words, Urban Stream Deserts
(Napieralski et al, in press). UrbSD polygons within megaregion urban
areas were identified and mapped using a custom model in ArcGIS
(i.e. ArcTool) . A cursory analysis of impervious coverage patterns and
variance of flowline input were performed as well.

RESULTS

One tenet of urbanization is the systematic burial of lower order streams, which negatively affects ecosystems and water quality, and may also lead to broad streamless areas within a watershed (Elmore
and Kaushal, 2008; Morley and Karr, 2002). Research on the extent of stream burial is limited, and restoration and management efforts in urban areas have been only somewhat effective (Booth et al,
2004; Bernhardt and Palmer, 2007). This study attempts to characterize urban stream systems by delineating urban stream deserts (UrbSDs) in America’s megaregions via GIS analysis (Geographic
Information Systems). A model identifying UrbSDs using the National Hydrography Dataset (NHD) flowlines and urban area polygons was created and run on all 11 of America’s megaregions
(America2050.org). The result is a tool which can be used not only to identify UrbSDs, but for any analysis calling for delineating negative spaces from line features (e.g. areas ≥ 2 Km from a main road or
highway).

UrbSD polygons are broadest over major cities, particularly Chicago,
Detroit, New York, and Los Angeles (Figure 4). North California
produced the greatest relative % of UrbSD coverage at 11%, with
Piedmont at the opposite extreme at only 0.6% (Table 1). This reflects
mean impervious values for urban areas in each megaregion. The
correlation between stream burial and imperviousness is further
reaffirmed by the average means within UrbSDs doubling those of the
urban areas they’re bound by. In essence, the model works, but does
not however, select for +30% imperviousness, so this last step must be
done manually. This could be a benefit in that the tool may be used in
more ways if the user’s analysis does not call for accounting
imperviousness.
Megaregion
Arizona Sun Corridor
Cascadia
Florida
Front Range
Great Lakes
Gulf Coast
Houston
North California
Northeast
Piedmont
South California
Texas Triangle
Averages

Total UrbSD Area
(Km2)
311
169
688
98
3,837
269
226
834
2,506
122
2,262
167
957

% UrbSD Coverage
Relative to Urban
Areas
7.1
2.8
3.9
2.3
8.3
3.2
4.5
10.9
5.8
0.6
4.8
1.8
4.7

Mean %
Imperviousness in
Urban Areas
18.3
28.7
19.3
25.1
15.9
23.0
29.8
34.8
18.6
16.2
30.2
25.2
23.8

Mean %
Imperviousness in
UrbSDs
44.7
44.5
45.1
43.8
45.7
48.2
52.6
52.0
48.4
46.9
50.7
50.6
47.8

Table 1. Total areas and impervious cover in urban stream deserts and urban areas.

Figure 1. Effect of impervious coverage on stream health (Arnold and Gibbons, 1996).

DISCUSSION

METHODS
Flowlines from the USGS National Hydrography Dataset (NHD) for the
Great Lakes megaregion were imported into a GIS, clipped to urban
area polygons taken from 2013 Census TIGER/Line shapefiles, and
buffered at 1000 meters (Figure 2). Coastlines were excluded to
maintain the analysis to watersheds. The resulting negative space was
then cut from urban areas and exported as polygons (i.e. UrbSDs). The
polygons are then selected for ≥ 2500m2 (to comply with the
resolution of 2011 USGS national landcover data), and +30% mean
imperviousness using the zonal statistics as table tool against the
landcover raster. After this preliminary trial, an automated model of
this workflow was created using the Modelbuilder tool in ArcMap to
be applied on the remaining megaregions (Figure 3).

• Type a caption for the data content or pictures here.

It was debated on whether or not to include artificial flowpaths (e.g.
canals and ditches, connectors, pipelines) in running the model. To test
the difference, a second model was run on the Great Lakes megaregion
including only “streamriver” and “connector” f-types. “Artificial paths”
were included as well since they show meandering patterns on maps,
and field observations showed that at least some are only mildly
modified (e.g. bioengineered banks). This second model produces
nearly 10% more UrbSDs by area, usually along the outskirts of
metropolitan centers (Figure 5). More interestingly, ignoring unnatural
flow begins to emerge entire UrbSD polygons undetected by the first
model (i.e. Indianapolis). This may provide insight into areas at risk of
becoming devoid of streamflow in respect to restoration and
management practices. Generally, UrbSDs can suggest areas of high
storm flow and runoff. Furthermore, with the crisis in Lake in Erie in
mind, UrbSD polygons can also denote areas possibly lacking NO3- sinks
in urban areas, which can contribute to the eutrophication of the Lake
(Groffman, 2005).
What’s next? The project is set to continue further characterization,
review, and input testing, all culminating in paper and oral presentation
at the Association of American Geographers Annual Conference April ,
2015. Parameters and results within UrbSDs to be tested include landusage, demographics, and mean flowline composition by f-type
surrounding UrbSDs (i.e. in urban areas).

Figure 2. Workflow taken from Modelbuilder editing interface (“P” denotes a tool parameter).

Figure 4. Final output of UrbSD tool.
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Figure 5. Testing NHD inputs with the UrbSD tool.

