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Background of this presentation... Bctaing vt uctre IR

CALIBRATION / VALIDATION

v hydrological data that integrate
an entire reach
Namely:
* trace-derived average cross-sectional

velocity (U,..), assessed from Average
Travel Time (T) of the tracer

* trace-derived discharge (Q;.cc)

Rhodamine W 7 i # ) )
.. Uyace USed to estimate a trace-derived
reach-average energy loss coefficient
H 7
(Manning’s ny,,ce)

Conservative Tracing
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CALIBRATION / VALIDATION

This presentation focusses on the |
“field — modelling ” approach used...

the results of the flood-protection assessment of |
2-stage channel restoration is left for an other time

.,@
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Lansstyrelsen Conservative tracing... overview
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Timing of traces to cover base-flow or
peak of hydrograph...
below, at and above Q g, rui

... travel time home-to-site = 45 min
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U trace - Average Cross-sectional
Velocity (m/s)

Qrace - Flow [discharge] (I/s)

Total: 10 traces/site
only sites 1 & 3 used in this presentation
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hannel vegetation:
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Average velocity, U (m/s)
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Calibrated Model Validation outcome... e oo
Trends and feedback well captured by the approach
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No in-channel vegetation

Better vertical

mixing at

‘| injection would
| slightly improve

results...
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Manning equation...
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Conservative Tracing approach...
A quick word about “Trace-Derived flow resistance” (Manning n)
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R = — @rea

hydraulic radius P wetted perimeter

(for each water depth)

“bed friction ” energy losses
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ONE number...

R%/3 S

Utrace

ntrace

.. representing both main-channel

and floodplains... both frictional
energy losses and 3D retardation
phenomena
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Conservative Tracing approach...
A quick word about “Trace-Derived flow resistance” (Manning n)
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v’ generates a clear representation of the progressive and predictable
changes in overall flow resistance as discharge varies...
...most evident in the non-vegetated channel

‘/ ntrace

captures resistance

due to vegetation

substrate structure

when vegetation is not present

within expected range... except at lower flows where it not only

.. but also tolbed form
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Would have been great to have more data points (traces)... but the spread over
the entire hydrograph nevertheless demonstrates the viability of the approach
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Trace-derived Manning n
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Conservative Tracing approach...
A quick word about “Trace-Derived flow resistance” (Manning n)
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not used in the calibration- validation process
of the hydrological model due to contractual
time constraint...

Adjustments to modelling software are needed
to easily incorporate a coefficient representing
an “integrated value” of all flow resistance
(hydrological and hydrodynamical) encountered
over an entire reach...

...could be a way to inject 3D information into
1D and 2D hydrological modelling !
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A bit of “dye dipping” (Residence Time Distribution analysis) ]
easily provides reach-integrated flow parameters... I

')

v’ Discharge Rating Curves, as traces can be quickly performed timed to rain events I
along the full range of flows (baseflow to extreme flooding)...

Stage recorder

‘ 020 2 ...efficiently characterising the single location depth |
XQ/s) +U (m/s) Y z recording key to end-user hydrological modelling; [ wo wo wo o oo s w

= 3 Fois 8

S 20 T 2 We demonstrated it can be successfully used in the CALIBRATION process.
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P ] gade] . . . . . . . .
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o e X" R?=0.977 0,00 5
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Channel Stage, h (m)

vegetation effects on flows;

We demonstrated it can be successfully used in the VALIDATION process...

1,1

Wy = o using, at least in Mike Urban CS, the little know function “virtual trace”.
ol i v’ Average Cross-Sectional Velocity, derived from Travel Time, is useful in
Tei . vegetation die-out roughness & energy loss estimations... specially within seasons,
B2 et reflecting vegetation effects on flows;

ol W T O g, SRR °

00 We demonstrated that Trace-Derived Manning n have a significant potential

Discharge (m’/s) rating curve] DH' in hydrological modelling... and that interest in furthering the idea exists.
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Lussebécken, Helsingborg Municipality

potential and local biodiversity

If you are interested in the performance assessment of 2-stage Hiterrey
channel restoration of agricultural streams... it is unfortunately ~ Buiding with Nature -
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at the moment part of the “grey-literature”

Details of the studies vailable at the County Administrative Board of Skdne (Lansstyrelsen Skane)
Contact person: Par Persson (par.persson@lansstyrelsen.se)

Lussebacken - hydraulic performance
of two-stage channels

https://www.lansstyrelsen.se/publikation?

entry=M 2020 05&context=18

Raan - two-stage channels impact on
biodiversity and nutrient retention

https://www.lansstyrelsen.se/publikation?

entry=M 2020 06&context=18

Contractual assessment performed by EA-International and
DHI for the County Board of Skdne, the Swedish partner of
the INTEREG Project “Building with Nature”.
[https://northsearegion.eu/building-with-nature]
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This work was supported as part of Building with
Nature, an Interreg project supported by the
North Sea Programme of the European Regional
Development Fund of the European Union
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