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Accurate prediction of the
headwater hydrograph imphes
adequate modeling of

sources, flowpaths and

residence time of water
and solutes.
Hewlett and Troendle, 1975
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Another approach we're explored... process

realism?
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Orthogonal measures for

model evaluation
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Outline for today process

realism?

= Scaling realism as process realism

= The ultimate top-down approach

= How scaling rules aggregate key process
information

« How such information might be used in
physically-based predictive approaches

= Model testing, catchment classification
= 3 examples from Oregon and California
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A PUB Process-Modeling 6rand Challenge
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Rainfall-runoff for the two sites process
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Alsea Watershed Study, Oregon Coast Range
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On a log scale improve

process

Alsea Watershed Ltudy, Oregon Coast Range
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Exploring the scaling relations in low [

process

permeability rock relism?
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Precipitation

R L N jconvolution approach

- The standard

Baseflow
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...no relation to basin area, but... process
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Scaling relations in [
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B®  The opposite finding! [
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Why? The subsurface flow
processes are very different




Bedrock groundwater
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“Getting the right answers for the imp‘?ﬂlot/e

right reasons” kirchner (2006 WRR)

process
realism?

m Developing models that are minimally
parameterized and therefore stand some
chance of failing the tests that they are
subjected to

m Experimentalists delivering orthogonal
measures (but not all the gory details)
that can be used for model testing
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Another Coast Range catchment improve

with permeable bedrock
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“The boundary conditions are the improve

science’”’ Beven (2006 HESS)

Soil Layer

process
realism?

Impermeable Bedrock Hypothesis
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Wrap-up

Oregon State University
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Summary 1 process

realism?

= Process realism as scaling realism

= Scaling rules aggregate key process
information

= Residence time and storage make sense
across all scales

= Both are quantifiable

= Such approaches may lead to
classification metrics that go beyond
rainfall-runoff

tate University
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A storage-based view of runoff generation fgg,f:;i
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...the storage-residence time mprove

relation process

realism?

m Geology controls the
shape of the curve

m Climate controls the
amount of the curve
traversed

m MRT = storage /
discharge

Q mm/hr

Oregon State University
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realism?

m Defining residence time scaling can lead to
significant Improvements in process realism

m Data availabllity is on the cusp of radical
change
O laser spectrometers!

m A binary classification of permeable vs poorly
permeable could be a good start

O alandscape scale anisotropy metric
O a way to reduce model structural uncertainty

m Basin parameter transfer could be addressed
Wlthln broad geological units

Oregon State Uni



