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OVERVIEW OF PILOT

* Need for Project

 Model Development

« Expected Outcomes




NEED FOR PROJECT
Issue

» Conventional method of stage-discharge rating curve development may be improved with use of
hydraulic modelling where typical stage-discharge relationships are difficult to obtain or do not exist

Common Causes

« Unable to obtain high flow measurements due to safety issues and/or peaky watersheds

« Hysteresis in hydrograph (channel impacts, backwater impacts/seiche).

« Complex flow conditions e.g. river confluences, low gradient rivers, reservoir/lake level effects)
« Changing channel controls

Potential Solutions
* 1-D and 2-D hydraulic modelling to estimate rating curve
« 1-D and 2-D hydraulic modelling to provide flow estimates

Funding
« National Hydrological Services Innovation Project




WHAT WE ARE WORKING ON
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|dentifying hydrometric stations Gaug@s in Ontarlo

that could benefit from
alternative hydraulic methods.

Developing methods to
consider for implementation
into the current Water Survey
of Canada hydrometric
network.




HYDRAULIC MODEL DEVELOPMENT
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MODEL DEVELOPMENT
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Active channel data around gaugelrom fleld survey
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RATING CURVE EXPECTED OUTCOMES
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Expected Outcomes:
« Potential to fill in parts of curve with no measurements
» Provide insight for interpretation and correction of unstable portions of rating curves
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PRELIMINARY RESULTS

s [ C 21,00 pre-Fiona
=R 21.00 post-Fiona
2D pre-Fiona bathy
® 2D post-Fiona bathy calib
« Allmmts and gauge lookup
7 highest mmts since 1995

200 300 400 500
Flow (cms)

81
80
79
— Rating Curve 78
HEC-RAS (un-calibrated) 27
HEC-RAS
76
60 80 100 120 140 160

Discharge (cms)

220.50

220.00

219.50

219.00

218.50

218.00

WSE (m) CGVD2013
N
2
[4,]
o

217.00
216.50
216.00

216.50

448,000
447.500
447.000
448,500
446.000

(2]

S 445500

o™

S 445000

[0}

o

E 44500

$ 444,000

=
443,500
443,000
442,500
442,000

441.500

® 2D Model
e 1D Model

— = Rating Curve 1.00 s

® Field Measurements :

100

200 300 400 500 600
Discharge (m3/s)

1D Model

Rating Curve 1.00
—— Rating Curve 1.01
® Field Measurements

500 1000 1500 2000 2500
Discharge (m3/s)



POTENTIAL BENEFITS

Improved accuracy of flow estimation at high flows

Better differentiation of seasonal impacts, especially at
low flow

More efficient capture of high flow events — not necessary
to physically measure

Safety issues of measurement at high flow avoided

More flexibility to adapt to change — climate, land use,
channel form



ONGOING WORK

Currently working on several sites across Canada

Ongoing data collection methods and modelling
procedure testing

Target results by early 2024

Techniques will be considered by National Hydrological
Services for future development



A




	Hydraulic Modelling to Improve Hydrometric Gauge Rating Curve Accuracy - pilot
	Overview of Pilot
	Need for project
	What We are working on
	Hydraulic Model development
	Model Development�Valley Form / active channel
	Calibration – QA/QC
	Rating curve Expected outcomes
	Preliminary results
	Potential Benefits
	Ongoing Work
	Questions

