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The stream is not a pipe!
Bencala (1993)

Hydrologic exchange with:
In-stream
sediments
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We can model the hydrologic exchanges that
cause solute delay in the stream channel

—— Main Channel ——)-

Storage Zone ATS

Bencala (1983) and Bencala and
Walters (1983) 1
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Despite what we know

Do our modelling have a
physical meaning?

We still have inconsistent understanding of water/solute exchange in the stream corridor;
We are uncertain about the information content of the measurement and what TSM
parameter indicate (Ward and Packman, 2019).

Contradicting results

Interpretations of the physical phenomenon via TSM is based on few parameters, with no
focus on their uncertainty, and reliability (Knapp and Kelleher, 2020) -> Non-identifiability 1




Non-identifiability in TSM

That's not a small detail...
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Non-identifiability in TSM

That's not a small detail...

Since a and A TS are uncertain and they are
supposed to describe the tail of the BTC..

Shall we really keep looking at the tail?
Are we missing the focus?
Do we need to change our approach?

Water Resources Research

COMMENTARY A Perspective on the Future of Transient Storage
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How can be sure of physical interpretation of TSM parameters if Alpha
and A TS are non-indentifiable?



Definition of the parameter range

Is it the first
TSM iteration?
«
I ’
Define the parameter range from ADE Use identifiability analysis results
results and literature (Table 1) of the previous iteration

'

Does global identifiability analysis indicate the parameter is identifiable?

v A D a Ars
“— “—
v
Does dynamic identifiability analysis indicate
parameter identifiability on the BTC tail?
v v
New parameter New parameter New parameter range

range defined from range with " - ’ defined from the 90%
7 i ‘-_- = . .
top 10% of the increased confidence limits on
results min/max values the BTC tail
v v
Sampling Identifiability analysis

Parameter sampling via LHS

(115000 parameter sets)

v

Simulation
Solve TSM via OTIS for —*

each parameter set

Save
‘_

results

Global identifiability analysis

Param. dist. Reg. sens. An. Param. ident.

Dynamic identifiability analysis

Likelihood plot Information content plot

Are all the parameters identifiable?

Our approach
For every BTC:

We start defining the parameter range from:
Literature and ADE modelling OR results from

previous iteration

We sample from the parameters' space 115'000
parameter sets via Latin Hypercube Sampling

We run TSM and perform global parameter
sensitivity analysis and dynamic sensitivity analysis

We use these results to define the most sensitive
parameter space and, for Alpha and A_TS, their
identifiability range on the tail of the BTC



Results
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Each iteration included 115'000 parameter sets.

‘ Ist iteration v, A, D.

The most sensitive parameter range (lower RMSE) was
targeted by the following iteration.

. . —
2nd 1teration

‘ 3rd iteration , Alpha, Ats:
Identifiability of Alpha and Ats was investigated on the

: v e—
‘ 4th iteration tail of the BTC.
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1) Studying the identifiability of Alpha and A_TS on the tail of the BTC was pivotal to improve
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Conclusions

1) Studying the identifiability of Alpha and A_TS on the tail of the BTC was pivotal to improve
identifiability of TSM parameters;

2) When identifiable, the TSM parameters control solute arrival-time and solute
retention in stream channels;

3) The TSM mimics the ADE when one or more transient storage parameters is not-identifiable;

8 ; ;
4) Non-identifiable parameters result in 1071 T_sto is the average time spent by a
wrong estimation of the metrics K2 105 ; molecule in the transient storage
describing solute transport in stream. ﬁ i | zone (Thackston and Schnelle, 1970}
— 100 ¢ | Tsto =A_TS/(aA)
0.1
e 1[}'2 g_s is the water flux through the
D Metrics results after the 1st iteration W 1 4 storage zone per unit length of
NE 'I[}"11 3 | stream channel (Harvey et al., 1996):
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