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MESH-RBM: 
In-stream water temperature model 
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RBM model source
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A grid-based semi-Lagrangian water 
temperature model for MESH: Structure

Water temperature 
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Hinton:
RMSE = 1.78 °C
PBIAS = 5.20%
NSE = 0.82

Athabasca:
RMSE = 2.25 °C 
PBIAS = 2.20%
NSE = 0.87

Fort McMurray:
RMSE = 2.37 °C 
PBIAS = -1.80%
NSE = 0.89

Water temperatures at three different stations



Maps of multi-annual averages of 
simulated water temperature
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Landsat heat map
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MESH-SED: 
Sediment & nutrient transport 

modelling 
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SHESED model source
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MESH-SED conceptualization and 
software flow diagram



11

Requires seasonally varying 
vegetation cover to refine simulations

Preliminary results:
observed vs. simulated sediment 

loads at Fort McMurray
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MESH-RIVICE: 
Ice-jam flood modelling
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River ice processes
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(1) Remote sensing:
provides info on
- ice types
- ice thicknesses
- upstream ice extent

(2) Stochastic, real-time, river ice flood 
modelling:

(3) Dynamic flood hazard 
assessment & mapping:

(4) Flood advisories & warnings:
provides info for
- decision support
- preparedness measures
- disaster management
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RIFHA – Real near-time flood hazard 
assessment
Funding and Radarsat-2 data from CSA’s 
EOADP
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Flow forecasts from MESH
MESH inputs from the
Canadian Global Deterministic Prediction System (GDPS)
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10-day forecasted 
meteorological data

MESH simulation 
resulting in min/max 
flows of 10-day
forecasted flows
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Ice-jam flood forecasting 
operational framework
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Lindenschmidt, K.-E. et al. (in prep.) A novel stochastic modelling 
approach to operationally forecast ice-jam flooding.

Flood hazard maps for 
Forecasts 4 to 6
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Thank you
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