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Study Area – Philadelphia County

 39.952335°, -75.16378°

 Elevation 40ft

 7 watersheds (Darby & Cobbs
Creek, Delaware Direct, Lower 
Schuylkill River, Pennypack Creek, 
Poquessing Creek, Tacony & 
Frankford Creeks, Wissahickon
Creek)

 2 major rivers (Delaware, Schuylkill)

 Area: 134.10sq mi
 Water 7.5sq mi

 Population:1,560,297 (2014)

 Density: 11,379.6/sq mi

 Founded October 27, 1682



Introduction

 Significant 19th Century 
Changes
 Wetlands and stream 

channels buried or 
extensively modified for use 
in industry (Levine 2012)

 At one point the city was 
crisscrossed by at least forty 
streams
 Twenty-two streams remain



Purpose of Study

 The city seeks to reduce stormwater runoff –
 The creation of new tidal and non-tidal wetlands
 The restoration of waterways
 The creation of new public green spaces and corridors

 Research Question: What is the historic 
distribution of streams and wetlands in 
Philadelphia?



Historic Reference Ecosystems

 Aid ecological restoration of degraded, damaged, 
or destroyed ecosystems (SER 2004, Egan & Howell 2005)

 Reconstruction of the reference ecosystem may rely on:
 historic land surveys and maps
 historic photographs and art
 diaries, written accounts
 museum collections



Georeferencing Historic Evidence

 Data collection written in textual description without 
geographic coordinates presents issues with precise 
location analysis  (Wieczorek, J. et a. 2004)

 Georeferencing is crucial in relocating historical sites 
by providing more precise locations from verbal 
descriptions. 
 Errors still present in georeferenced locations and contain 

inaccuracies if they have not been recorded in the 
observation  (McEachern and Niessen 2009)



Filtering & Collecting Herbarium Data

 List of 8,000 plants (wetlands 
and not wetlands), at the 
Academy of Natural Sciences 
in Philadelphia

 163 wetland obligate plants 
chosen 
 Field Guide to Common Aquatic Plants 

of the College of Agricultural Science 
of Penn State University 

 Wetland indicator status provided by 
NRCS    

 Localities can be described in 
a very precise way (i.e. 
coordinates) or in vague terms 
(i.e. West Philadelphia) 



Filtering & Collecting Herbarium Data





Filtering & Collecting Herbarium Data



GIS Process

 Of the 163 wetland plants 
that were located, 89 of them 
were able to be mapped with 
geographic coordinates

 Point-radius method
 MaNIS/HerpNet/ORNIS 

system to get maximum 
uncertainty 

 Buffered the uncertainty in 
meters

 Added 2ft contour lines from 
PASDA on top of the 
georeferenced 1842 Charles 
Ellet map to clip all the 
highland areas out 



GIS Process Continued

 Import possible and 
probable fill stream 
valley USGS raster 
data 

 Join to wetlands layer
 Calculate kernel 

density statistics to 
show density of 
uncertainty



Kernel Density



Results 

Historic Streams and Wetlands Current Streams and Wetlands



Discussion

 How have the streams and wetlands been altered in 
the past 120 years?

 If we continue at this rate, what will the streams and 
wetlands look like in the future?

 What are the environmental impacts of this 
destruction?



Conclusion

 Georeferencing the historical wetlands with present-day imagery 
provides planners, city managers, and interested citizens a better 
understanding of what sites might be well suited for wetland 
reconstruction.

 581 new greened acres which exceeds their goal of 450 new 
greened acres to manage stormwater to meet federal standards 
(Greenworks Philadelphia 2015).

 The herbarium data uncertainty is not conclusive and requires further 
location analysis. 

 Further study into accuracy of the herbarium data.



Future Research

Historical documents and pictures

 Which locations could successfully be reconstructed 
based on reference conditions?

Gather more wetland plants
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