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Regional Curves 
(Hydraulic Geometry Relationships)

 Serves as a “data supported” basis for 

estimating the bankfull discharge and 

bankfull channel dimension (cross-

sectional area, width and depth) at 

selected  un-gaged sites, with a known 

watershed or drainage area.

 Bankfull Discharge - Fills a stable 

channel up to the elevation of the 

“active” floodplain.



Purpose Regional Curves

 Develop a tool to determine “bankfull” stage and 
discharge in un-gaged watersheds.

 Aid in Natural Channel Design.

 Aid in River Stability Assessment

 Can only be used in the same hydro-physiographic 
province??





North Carolina Piedmont Regional Curve
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Example Regional Curves







Eastern United States Regional Curve

(Dunne and Leopold 1978)
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y = 19.549x0.711

Average SE Regional Curve
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Regression Variable for Southeastern Regional Curves
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Inner Berm vs. Bankfull





Survey Data Repeatability



Southern Eastern United States Regional Curves
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Regression Variable for Southeastern Regional Curves
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Complex Watershed vs. 

0.99 Slope
▪ Time of Concentration

▪ Rainfall and runoff amounts

▪ Lag-times, in-phase



90  DA  0.71





Questionable Data



Drainage Area vs. Bankfull Cross-Sectional Area
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3.3 Acres , 2 in/hr ~ 2.2 fps



Drainage Area vs. Bankfull Cross-Sectional Area
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Drainage Area vs. Bankfull Cross-Sectional Area
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Watershed Response Factor “C”





Use of Regional Curves

 Geomorphic assessment 

 Departure analysis

 Watershed health

 Design

 Conceptual design

 Good use of published regional curves

 Final design

 Bad idea to use published regional curves

 Create localized mini-regional curve for design watershed



Localized Mini-Regional Curve

 Bankfull stage can not always be identified

 Use as a tool to determine a design bankfull dimension

 Bankfull dimensions do not always match the local 

regional relationship





 



Cleghorn Mini Regional Curve

NCSU Published Regional Curve 

BKF X-S Area  = 21.43 * DA
0.68 
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Stantec Mini Cleghorn Curve 
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Watershed Response Factor – Y-Intercept



𝑿𝑺𝑨 = 𝟏𝟑. 𝟔(𝑫𝑨).𝟔𝟕

Watershed Response Factor – Y-Intercept

~36” (916mm) Waterloo, York-Durham and Peel

𝑿𝑺𝑨 = 𝟎. 𝟕𝟎(𝑫𝑨).𝟔𝟕

Y = 0.00076x + 0.003



𝑿𝑺𝑨 = 𝟎. 𝟓𝟔(𝑫𝑨).𝟕𝟐













Take Home Points - Regional 

Curves

 Bankfull can have a high degree of uncertainty

 Inner-Berm and other Geomorphic Features should be 
separated on curves

 Average Regression Slope ~0.68 Range 95% (0.61 – 0.76)

 Watersheds can’t have a linear Regression Slope

 Urban channel may require nested geomorphic channels



Take Home Points - Continued

 Watershed Response Factor as a geomorphic indicator

 Compare relationships to published USGS Regressions as 
well as other bankfull regional curves

 Regional curve development for new regions of the 
Southwest US should always be compared to existing 
data as a reference

 The Y-intercept is strongly dependent on Rainfall

 Localized mini-regional curves can be used for design 
purposes 





Watershed Response Factor – Y-Intercept
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