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Estimating Runoff for the Estimating Runoff for the 
Hood River WatershedHood River Watershed

Joseph Rhodes and Rod Joseph Rhodes and Rod OwreOwre

DataData

Soils data from NRCSSoils data from NRCS
Precipitation data from Prism (OCS)Precipitation data from Prism (OCS)
Land use data from Oregon Natural      Land use data from Oregon Natural      
Heritage Program (GAP Vegetation)Heritage Program (GAP Vegetation)
Curve number tables from National Curve number tables from National 
Engineering Handbook 4 (1985)Engineering Handbook 4 (1985)
Runoff from USGS (Tucker Bridge Runoff from USGS (Tucker Bridge 
Gauging Station, Hood River)Gauging Station, Hood River)
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Fundamental Hydrology Concepts

Baseflow

All water entering channel 
from groundwater

Runoff

Water entering channel from 
surface (overland flow) 

and groundwater

Baseflow
Direct 
Runoff

Shallow 
Subsurface Flow

Fundamental Hydrology Concepts

Separating runoff from 
groundwater input 
from hydrograph
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y = -0.00002324x5 + 0.00253495x4 - 0.09755371x3 + 1.67416151x2 - 13.51207658x + 305.84597263
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Runoff Determination, Hood River at Tucker Bridge, OR

Hood River Basin

Hood River at Tucker Bridge

LEGEND

USGS Stream Gage

Precipitation Stations

PRISM Modeled Precipitation
Locations



4

Curve NumberCurve Number
(P (P –– IIaa))22

Q = Q = ________________________________

(P (P –– IIaa) + S) + S

Q = Runoff

P = Precipitation

Ia = Initial abstractions

S = Potential maximum retention after runoff begins

1000

S = _________  - 10 

CN

(P – 0.2S)2

Q = ____________________

(P + 0.8S)
Ia defined as 
percentage of S

MethodsMethods

Create curve number map based on Create curve number map based on 
intersection of land use layer and soils intersection of land use layer and soils 
layer (hydrologic soil group Alayer (hydrologic soil group A--D)D)
Convert curve number map to rasterConvert curve number map to raster
Interpolate (Interpolate (splinespline) precipitation data) precipitation data
Use raster calculator with curve number Use raster calculator with curve number 
equation to determine runoff depth from equation to determine runoff depth from 
each celleach cell
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Interpolated
Precipitation

“Tension” Spline

…an accurate, flexible 
and efficient method for 
multivariate interpolation 
of scattered data. This 
study evaluates its 
capabilities to interpolate 
daily and annual mean 
precipitation in regions 
with complex terrain. 

Curve number map for watershed created Curve number map for watershed created 
from intersection of soils and land usefrom intersection of soils and land use
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MethodsMethods

Use curve number for each cell to create Use curve number for each cell to create 
a raster of Sa raster of S--Values for watershedValues for watershed
Use raster calculator to perform curve Use raster calculator to perform curve 
number equation, resulting in runoff depth number equation, resulting in runoff depth 
for each cellfor each cell
Use Zonal Statistics to get runoff depth in Use Zonal Statistics to get runoff depth in 
inches for each subinches for each sub--basinbasin

MethodsMethods

Take runoff totals, divide by the number of Take runoff totals, divide by the number of 
cells in each subcells in each sub--basin, total, convert to basin, total, convert to 
feet, multiply by area to get volumefeet, multiply by area to get volume
Divide volume by number of second in a Divide volume by number of second in a 
month to get runoff in month to get runoff in cfscfs
Compare to Compare to gagedgaged runoff totalsrunoff totals
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11321132Runoff (ftRunoff (ft33/s)/s)

29343223822934322382Runoff Volume (ftRunoff Volume (ft33))

816593953881659395380.40.4Sum (ft)Sum (ft)

4.34.3Sum (in)Sum (in)

1051169233105116923397656817976568170.60.61052611052610.80.80.60.64.54.50.00.00.00930.009316975916975924322432

80621824180621824174900126749001260.00.03173170.00.00.00.00.10.10.00.00.00380.0038683906839023812381

99432448199432448192375767923757670.60.684485844850.70.70.60.64.54.50.00.00.00790.007914367814367823792379

91670240391670240385164440851644401.11.11161221161221.01.01.11.14.64.60.10.10.00600.006010891210891223772377

87804099887804099881572678815726780.70.71349261349260.60.60.70.74.34.30.00.00.01110.011120282020282023252325

35485006635485006632966650329666500.10.113920139200.30.30.10.12.22.20.00.00.00740.007413412013412022932293

73831530273831530268591736685917360.80.81318741318740.70.70.80.84.34.30.00.00.00860.008615638915638922912291

55970530555970530551998324519983240.10.126538265380.30.30.10.12.22.20.00.00.01260.012622968522968522722272

68804634068804634063921597639215970.10.120619206190.10.10.10.10.50.50.00.00.01060.010619356719356722402240

117856716811785671681094924731094924730.20.235503355030.10.10.20.20.40.40.00.00.00980.009817859817859822252225

AREA (ftAREA (ft22))AREA (mAREA (m22))SUM (Q) / SUM (Q) / 
COUNTCOUNTSUM (Q)SUM (Q)STDSTDMEANMEANMAXMAXMINMINAREAAREACOUNT COUNT 

(cells)(cells)VALUEVALUE

Methods for Runoff Estimate, 1980, Hood River at Tucker Bridge

Actual Runoff = 1051 cfs

Possible Causes of FailurePossible Causes of Failure

Watershed too large for this methodWatershed too large for this method
No curve numbers available for No curve numbers available for 
snowfields or lava flows, had to estimate snowfields or lava flows, had to estimate 
(50 for snowfields, 98 for lava flows); (50 for snowfields, 98 for lava flows); 
however these were not a large proportion however these were not a large proportion 
of watershedof watershed
Method works best for single rain event, Method works best for single rain event, 
tried to use for monthly runoff totalstried to use for monthly runoff totals
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ResultsResults

Model failed to produce reliable results; Model failed to produce reliable results; 
estimated runoff was often very high or estimated runoff was often very high or 
very lowvery low
No trends were observed in results; No trends were observed in results; 
completely unpredictablecompletely unpredictable
More research is needed to determine if  More research is needed to determine if  
this method can be applied in a GIS.this method can be applied in a GIS.

Unreliable for ForestsUnreliable for Forests


