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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.
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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??
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Example Regional Curves
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Figure 2. Composite hydraulic geometry curves for bankfull width, cross-sectional area, mean depth and inner berm cross-sec-
tional area.









Cross-Sectional Area (Sq Ft.)

Eastern United States Regional Curve

(Dunne and Leopold 1978)
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XSA = C(DA)*

Regression Variable for Southeastern Regional Cury|

Boxplot of Intercept Values
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Inner Berm vs. Bankfu
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Southern Eastern United States Regional Curves
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XSA = C(DA)*

Regression Variable for Southeas Boxplot of Slope Values
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Rural Hydrologic area
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Drainage Area vs. Bankfull Cross-Sectional Area \
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Drainage Area vs. Bankfull Cross-Sectional Area
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Drainage Area vs. Bankfull Cross-Sectional Area
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Harris County 12-09-08
Regional Curve ( DAB)
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Gage Strea
Station  Stream m Drainage Qriginal Discharge
1D MName Type Area (sgmi) C, X5 Area (cfs)
06301480 Coney Creek above Twin Lakes near Big Horn, WY E4 3 21 8.2 21.7 104 5
r09253400 Battle Creek near Encampment, WY B3 13 5.6 8.1 66.6 11.9 28
'06300500 East Fork Big Goose Creek near Big Horn, WY Bic 20 7.4 10.5 92.6 12.4 39
'E]EE?EEDG Shell Creek above Shell Creek Reservoir, WY Cc4 23 8.2 10.4 111.4 13.6 35
'06301500 West Fork Big Goose Creek near Big Horn, WY B3 24 3.4 9.6 8958.4 11.7 36
IIrIZIE-311I:IIZIIIZI North Fork Powder River near Hazelton, WY B3c 25 8.0 7.6 558.4 6.3 26
'06222700 Crow Creek near Tipperary, WY C3 30 9.8 8.4 554 5.7 24
'uaazzmu Morth Brush Creek near Saratoga, WY B3 37 11.2 9.5 106.2 9.5 55
06299500 Wolf Creek at Wolf, WY B3 38 114 9.3 51.0 4.5 19
IIrIZIE-BI:IB'ZIZIIIZI Middle Fork Powder River near Barnum, WY B3 45 12.8 3.1 81.6 6.4 39
06222500 Dry Creek near Burris, WY B3 54 14.5 8.0 67.1 4.6 34
II:EZIEEEES{ZIEI Willow Creek near Crowheart, WY B3c 55 14.7 53 39.9 2.7 13
'06632400 Rock Creek above King Canyon Canal near Arlington, WY B3 63 16.1 8.7 186.0 116 103
rﬂﬁﬁd?ﬁﬂﬂ Box Elder Creek at Boxelder, WY B3c 63 16.1 9.0 98.5 6.1 39
06623800 Encampment River above Hog Park Creek near Encampment, WY B3c 73 17.7 9.0 166.8 9.4 83
FDSEDEDDD East Fork River near Big Sandy, WY B3c 79 18.7 8.9 258.7 13.8 106
'06265337 Cottonwood Cr at High Island Ranch nr Hamilton Dome BAc 81 19.0 5.2 39.3 21
'06228350 South Fork Little Wind River above Reservoir near Ft Washakie, |Bdc 90 20.4 8.6 346.0 17.0 95
IIrIZIE-EBEI:IIZIIIZI Little Popo Agie River near Lander, WY B3c 125 254 6.1 95.0 3.7 45
'06646000 Deer Creek in Canyon near Glenrock, WY B3c 135 27.3 8.9 152.7 5.6 69
FDEEIESDD Wind River near Dubois, WY B3c 232 384 7.2 212.5 5.5 100
'06280300 South Fork Shoshone River near Valley, WY B3c 297 45.4 8.2 371.2 8.2 340
rﬂﬁEZDSDD East Fork Wind River near Dubois, WY C3 427 579 3.2 347.8 6.0 254
'06279940 North Fork Shoshone River at Wapiti, WY F3 699 80.5 8.1 669.1 8.3 595
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WY Regional Curve - Bankfull Area
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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
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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
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Cleghorn Mini Regional Curve
NCSU Published Regional Curve
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Cross-Sectional Ares (ft?)
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Swarthout - Cajon Mini-Regional Curve 04-20-11
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Mini-Regional Curve Relationship - California Park 2010
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Watershed Response Factor - Y-Intercept
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Watershed Response Factor - Y-Intercept
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Figure 2. Composite hydraulic geometry curves for bankfull width, cross-sectional area, mean depth and inner berm cross-sec-
tional area.
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Take Home Points - Regional
Curves

» Bankfull can have a high degree of uncertainty

» Inner-Berm and other Geomorphic Features should b
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 cha



Take Home Points - Continued

» Watershed Response Factor as a geomorphic indica

» Compare relationships to published USGS Regression
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
purposes




Harris County 12-09-08
Regional Curve ( DAB)
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Watershed Response Factor - Y-Intercept
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Width and Depth (m) and Cross-sectional Area (m?)
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Figure 2. Composite hydraulic geometry curves for bankfull width, cross-sectional area, mean depth and inner berm cross-sec

tional area.
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