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Future Watershed Population 
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By 2050, the population of 

the watershed may 

increase by 30%  

(~ 5 million persons) 



 

Model Version 

Impervious Surface 

 

(circa 2001/02) 

Pervious Surface 

 

(circa 2001/02) 

CBLCD (land cover) 809,318 2,341,577 

Phase 5.3.2 (land use) 1,269,030 3,398,732 

Estimating Impervious and Pervious Surface Area 

In the Chesapeake Bay Watershed 

Claggett, et al., 2013.  



County-level Impervious Surface Estimates 
Landsat (Phase 5.3.0), Modeled (Phase 5.3.2), and Local Data 

Claggett, et al., 2013.  



Claggett, et al., 2013.  



For the Phase 6 Watershed Model: 
 

Should all impervious and pervious surfaces be treated equal? 

Is the per-unit area load contribution from hydrologically connected 

surfaces significantly different from disconnected and isolated surfaces? 

If yes:  

How should connectivity be assessed? 

How should the differences in loads be estimated? 

How should the differences in loads be represented in HSPF? 

  

  
If no:  

Does pattern matter?   

Is there a threshold response? 

What is the threshold? 

Is the threshold the same in all watersheds? 





K. Rice, USGS 

What are the impacts of development on flow? 



Pilot Study Area 



Annual Changes in Flashiness 1938 – 2012 
(Richards-Baker Index) 

 



Jarnagin 2007 



Shuster et al., 2005 Booth and Jackson, 1997 
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Tian et al., submitted (used with 

permission from author) 



Parcel scale analysis by Roy and Shuster, 2009 

Kaushal and Belt, 2012 





Smith et al., 2011 

Saturation Excess 

Runoff Source Locations 

Infiltration Excess 

Runoff Source Locations 

Mejia and Moglen, 2010 



Connected Impervious Surfaces? 

Charles Town, WV 



Disconnected Impervious Surfaces? 

Charles Town, WV 



Accommodating connectivity in Phase 6 

1. Develop an urban runoff load adjustment factor per modeling 

segment based on a measure of connectivity and/or a 

measure of stream flow alteration. 

 

 

2. Integrate the effects of connectivity, floodplains, riparian 

forests, stream order, dry weather illicit discharges, sewage 

overflows, and exfiltration into a stream corridor “land use”. 
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