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Fig 1: Steps of converting contour data into the slope 

        

        

Flash flood zones and Green Stormwater infrastructure in Philadelphia: 
Areas for further improvement 

Background 

Because combined sewer system combines sewage and stormwater and flows them together into 
a river in moderate to large rain events to prevent flooding, it has been one of the major water 
pollution concerns for the approximately 772 cities in the U.S. , as well as Philadelphia. These 
combined sewage overflows (CSOs) negatively impact river ecosystems, aquatic wildlife and 
water quality and violates the EPA’s Clean Water Act (CWA). At this point, it is important to 
mitigate any stormwater issue like flash flooding to prevent CSOs. It is for the above reasons that 
Philadelphia should be strategic in its placement of green stormwater infrastructures to prevent 
flash flooding and CSO. 

College of Engineering 

TEMPLE 
U N I V E R S I T Y  

To find the areas of Philadelphia that susceptible  
to flash flooding and ; 

1.  To see their location in relation to the 
Combined Sewer Area (CSA). 

2.  To examine if  green stormwater  
infrastructure projects are in or near these 
areas. 

Objective 

Method  Results 

Conclusion and Recommendation 

Technology 

The ESRI ArcGIS 9.3 software suite and the Spatial Analyst 
functions were used for the map output and data analysis. 

        

Future Work 

Workflow 

Data Ranking Process    

The data was classified and ranked to identify three 
condition levels; 
 Value  of 1: the least likely to experience  flash 

flooding 
 Value of 2: the moderately likely to experience 

flash flooding 
 Value of 3: the most likely to experience flash 

flooding 

1- Soils layer Ranking 

4- Stream Layer Ranking 

3- Elevation Layer Ranking 

Classification slope into 3 groups 
 0-10% = Value of 1 
 10-27% =Value of 2 
 >27% = Value of 3 

Layers  within 100,200,300 ft. 
representing distance to the 
streams; 
 300 ft = Value of 1 
 200 ft= Value of 2 
 100 ft= Value of 3     

2- Land Use Layer Ranking 

VALUE of  1: Well Drained 

Gravel pit/Chester silt loam /Manor 

loam 
Well drained 

VALUE of  2: Moderately Drained 

Codorus silt loam/Glenville silt loam 

/Rowland silt loam/Lawrenceville 

silt loam/Alluvial Land 

Moderately well drained 

VALUE of  3: Poorly Drained 

Hatboro silt loam/Doylestown silt 

loam/Marsh 
Poorly drained 

I. Determining the factors affecting  flash flooding 
potential: Elevation ,  Soil , Land Use, and Stream 
Layers. 

II. Obtaining data from PASDA and NRCS according to 
these factors. 

III. Classifying the  data according to their characteristic 
IV. Analyzing the data with ranking method. 
V. Overlapping the layers  
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Fig 3. Reclassified streams, land 
use, soil and slope layers  were 
weighted overlaid  with equal 
value and the final model was 
placed on CSA and Green 
Stormwater Projects.  

Fig 2. Flood prone areas are  separately 
represented for each category. 

Fig 4-5. These maps show a 
zoomed in view of highest 
risk flood area in close 
adjacency to the CSA. 
Highest risk areas are 
marked by red, moderate 
risk yellow and low risk 
green. 
 
These areas are lacking in 
green stormwater projects 
and likely has a higher risk 
of flood impacts and 
combined sewer may 
overflow due to its border 
and overlap with the CSA. 

Fig 4.  

Fig 5.  

1. Green stormwater management projects are consistently distributed across the 
combined sewer area but are not typically present around its boundaries which 
are aligned with Philadelphia’s rivers and flash flood prone areas. 

2. Flash flood prone areas are mainly outside of the combined sewer area but likely 
have an impact on how flooding occurs near and within the CSS. 

3. Based on the analysis it is recommended the installation of more projects in the 
areas specified in the results section as well as further analysis with the updated 
data when it becomes available. 
 
 
 

 

Further analysis of both the entire city and the focus areas 
determined in the study could be done using the Hydrology tools in 
ArcGIS . These tools could help to determine flow direction going in 
and out of the sewer system. 

 

VALUE of  1: Poor Runoff Potential  

Park/Open Space/Vacant or Other Pervious 

VALUE of  2: Moderate Runoff Potential  

Recreation/Transportation Moderately Pervious 

VALUE of  3: High Runoff Potential  

Civic/Institution/Commercial/ 

Industrial/Residential 
Impervious 
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