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• IntroductionIntroduction
• Limitations of MESH (MAGS) soil-water 

budgetbudget
• Revised parameterization
• Verification
• Opportunitiespp



Introduction: Modelling ImperativesIntroduction: Modelling Imperatives
• 1) Use generic algorithms

CRHM t i ll ll f li it t t t f-CRHM typically allows for explicit treatment of 
HRUs
-MESH/GEM groups representative HRUs

• 2) Do everything we can to minimize number of HRUs

• 3) Use distribution based algorithms
- sum fluxes by area
- or use pdfs of important propertiesp p p p

• 4) Embed as much physics as possible in the tile
algorithmsalgorithms



Peat Plateaus

Courtesy of Bill Quinton



Rural Ontario



3) Use PDFs for Hydrologic Properties) y g p

Hydraulic radius
L = 2 * area / perimeter
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MAGS TileMAGS Tile

θ⎞⎛ 2/13/51

Surface Runoff: 
Manning’s Equation
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Infiltration redistribution interflow: 
Ri h d’ E ti
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Richard’s Equation
h

θ3
Drainage or Recharge: 
Darcy’s Law H

Drainage( )3v θKqdrain =



MAGS Tile





Easy to InterpretEasy to Interpret
Evaporation

Saturated area
Infiltration

Retained water

Interflow
Recharge
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New ParameterizationNew Parameterization



Field Capacity Comparison

Fl h ti di t l l Th

Field Capacity Comparison

Flow ceases when suction gradient equals slope. Thus, 

and
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Note the second equation includes both topographic and 
soil parameters.



Field Capacity ComparisonField Capacity Comparison
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Numerical Analysis ComparisonNumerical Analysis Comparison

Silty Loam 1,2 and 3 months



Numerical Analysis ComparisonNumerical Analysis Comparison



Improved Recession CurvesImproved Recession Curves

Red line is a typical gravity 
dominated curve. Green  line is 
the corresponding suction 
dominated solution. WATDrainV2 
uses an empirical blend of theseuses an empirical blend of these. 
WATDrainV3 will use Equation (1) 
which is the blue line in Figure 3.



Scotty Creek, DA = 177 km²
One grid with 2 tiles (peat plateau and fen),

20% of flow from peat plateau diverted to fen
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