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Sub-basin contribution to flow
naturalized flow in current climate
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North Saskatchewan basin

South Saskatchewan basin
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From Measurements to Models
Resolution 1 m 100 m 100 m - 2 km 2 - 10 km 10 km - 10 km

Landscape type Pattern/tile
Tile/HRU Tile/HRU Grid/small basin Multi-grid/medium basin Multi-grid
Point Hillslope Sub-basin Basin Mesoscale Regional;

Prediction Terrestrial
Open Water
Snow and Ice

Parametrization Terrestrial
Open Water
Snow and Ice

Process Terrestrial
Open Water
Snow and Ice

MESH MESH MESH MESH
MODELS CHRM CHRM CHRM CHRM

CEOP Hydrology CEOP Hydrology
Quinton CFCAS Study--------------->                    <----------------------------------MAGS

IP3 Scaling Methodology

Previous LSS Scaling Methodology

Modelling and parameterization hierarchy.  Previous LSS 
scaling methodology refers to projects that parameterized 
and evaluated predictions of processes at a point and then 
applied directly to regional scales.  IP3 scaling methodology 
involves step-wise transfer of upscaled processes to basin-
scale parameterizations and then to regional scales
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Research Basin

Trail Valley 
Creek, arctic 
tundra

Havikpak Creek, 
taiga woodland

Baker Creek, 
Subarctic shield lakes

Wolf Creek, 
subarctic tundra 
cordillera

Scotty Creek, 
permafrost wetlands

Lake O’Hara, 
wet alpine

Marmot Creek, 
subalpine forest

Peyto Creek, 
glacierized alpine
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MESH: A MEC surface/hydrology
configuration designed for regional
hydrological modeling

• Designed for a regular
grid at a 1-15 km 
resolution

• Each grid divided into
grouped response
units (GRU or tiles) to 
deal with subgrid
hetereogeneity
– based on 

WATFLOOD
• Scalable ?

B C C C A
C B B A A
D C B C C
D C B B C
D D D D B

A

B C

D

Sub-grid
Hetereogeneity
(land cover,
soil type, slope,
aspect, altitude)

A relatively small
number of classes
are kept, only the %
of coverage for
each class is kept
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Improved Soil Water Balance
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• The tile connector
(1D, scalable) redistributes
mass and energy between
tiles in a grid cell
– e.g. snow drift

• The grid connector (2D) is
responsible for routing
runoff
– can still be parallelized by 

grouping grid cells by 
subwatershed

Tile
connector

Grid
connector

MESH: A MEC surface/hydrology configuration 
designed for regional hydrological modeling
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WATROUTE

Drainage Area vs. Bankfull Area
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Runoff
(yyyymmdd_rff.r2c)

bs
cs

Model
Output

Mode = “i” - one channel inflow file
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Mode = “l” runoff file  +  leakage file     (inflows added)
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Leakage
(computed in WATROUTE)

bs
cs

Mode = “r” runoff file  +  recharge file (sr added to routed recharge)
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Modeling strategy

• Incorporate result of diagnostic modelling (CHRM, others)
• Sensitivity of new physics into MESH ?

– Major flux boundaries (ET, streamflow)
• Test parameterization

– Multi-objective ?
• Basin segmentation ?

– Forcings ?
– Physics ?
– Parameters ?

• Is the GRU scalable ?
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Trail Valley
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Map created by Jackie Bronson
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