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Hydrologic Cycle

From Lake (2004)





Native Soil

From King County



Disturbed Soil

From King County



Hydrologic Changes
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Pre-Development

Urbanization tends to 
increase storm water 
runoff:

 peak flows 

 volume 

 frequency

Post-Develop.

From Haltiner (2006)



After Lane (1955) as cited in Rosgen (1996)



Channel Changes Associated with Urbanization



From FISRWG



Hydromodification-historic approach
(still done in many places)



1950's – Sacramento Area

2000's – Sacramento Area















•Use long term rainfall record (20-30 
years) and can simulate flows for entire 
period of record

•Incorporate evapotranspiration and 
infiltration estimates – simulate the 
water balance 

•Major models being used these days -
HSPF, SWMM, HEC-HMS

Continuous Simulation Models





•Continuous simulation models are 
better at predicting variability in flow 
and pollutant loads because they are 
based on long term observed hydrologic 
data

•Output from these models can help 
assess expected variability and inform 
water resource decisions

Continuous Simulation Models



Debris Basins, Coastal 
Sources and 
Watersheds



Low Impact Development (LID) 
Principles

LID's goal is to mimic a site's 
predevelopment hydrology by using design 
techniques that infiltrate, filter, store, 
evaporate, and detain runoff close to its 
source.



Ways to mimic pre-
development 
hydrology

– Soil quality improvement 
(porosity)

– Native and drought tolerant 
vegetation

– Trees
– Permeable pavement
– Riparian buffers
– A general reduction of 

connected, impervious surfaces 
in runoff pathways

– Bioretention
– Disconnected downspouts/rain 

chains/rain barrels



















•Can LID include identifying and 
preserving/enhancing coarse sediment supply 
and transport areas?

•How do we mitigate for trapping of coarse 
sediment in detention/retention and flow 
duration control basins?

•We do sediment budgets for FERC relicensing, 
timber harvest, why not stormwater?  
“SEDSHED” management

Sediment and Stormwater- Points to Consider
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