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• To identify a suitable precipitation dataset for the H-LSM 
modeling based on: (1) precipitation error characteristics 
against ground-based observation, and (2) performance 
measure criteria based on streamflow simulation when 
used to drive default parametrized H-LSM.

• To conduct a multi-objective multi-station optimization 
approach, and evaluate the effectiveness of parameter 
transferability through validation in time and space, using 
independent multiple streamflow gauges.

• To test the model performance using multiple sources of 
observational information on model storage and output 
fluxes, to ensure that the optimal parameters obtained are 
as realistic as possible without error compensation across 
multiple outputs.

BACKGROUND AND MOTIVATION

• The SaskRB presents a complex system characterized by 
hydrologically distinct regions that include the Rocky 
Mountains, Boreal Forest, and the Prairies, all of which 
affect the regional and global hydroclimate in unique ways.
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Irrigation and Reservoir representation

Streamflow 
Performance 

Measure 
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Percentage of Bias flow 
(𝐹𝑝𝑏𝑖𝑎𝑠)

 𝑄𝑠𝑖𝑚 − 𝑄𝑜𝑏𝑠
 𝑄𝑜𝑏𝑠

∗ 100

Nash Sutcliffe Efficiency 
on flow (𝐹𝑛𝑠𝑒)
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 𝑄𝑜𝑏𝑠 − 𝑄𝑠𝑖𝑚
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 𝑄𝑜𝑏𝑠 − 𝑄𝑜𝑏𝑠
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Nash Sutcliffe Efficiency 
on log flow (𝐹𝑙𝑛𝑠𝑒)
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 𝑙𝑛(𝑄𝑜𝑏𝑠) − 𝑙𝑛(𝑄𝑠𝑖𝑚)
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 𝑙𝑛(𝑄𝑜𝑏𝑠) − 𝑙𝑛(𝑄𝑜𝑏𝑠)
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Precipitation 
Performance 

Measure

Equation

Percentage of Bias 
(𝑃𝑏𝑖𝑎𝑠)

 𝑖
𝑁 𝐺𝑖 − 𝑅𝑖
 𝑖
𝑁 𝑅𝑖

∙ 100

Root Mean Square 
Error (𝑃𝑟𝑚𝑠𝑒)
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𝑁 𝐺𝑖 − 𝑅𝑖

2

𝑁

Correlation Coefficient 
(𝑃𝑟)
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Standard Deviation 
Ratio (𝑃  𝜎𝐺 𝜎𝑅)  
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min
𝑥∈𝜃
𝐹(𝑥) = min

𝑥∈𝜃
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𝑚 𝑎𝑏𝑠(𝐹𝑏𝑖𝑎𝑠(𝑥)𝑖)

𝑚
+
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𝑚
+
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𝑚
}

• Calibration (2003-2008), Validation (2009-2011), 

• 60 % of the station model temporal calibration and validation, 40 % stations  spatial validation

Multi-Criterion, Multi-Station calibrationPrecipitation dataset

• The drainage area is 406,000 km2.

• Encompasses portions Alberta, 
Saskatchewan, and Manitoba, and  
Montana. 

• SaskRB is regulated by many 
reservoirs, irrigation, and diversions, 
this study include 18 major 
reservoirs, and around 1.5 million 
acres irrigated area, and irrigation 
and non irrigation diversion. 

• SaskRB originates in the eastern
slopes of the Canadian Rockies in
Alberta and flow eastwards.

• The basin has four ecozones
Montane Cordillera, Prairie,
Boreal Plain, and Boreal Shield..

• 15 climate stations and 37 
streamflow stations were used to 
evaluate climate dataset.

• The pothole topography prevents 
some areas from draining to the 
major river system the are 
commonly called “non-contributing 
areas”

FNSE (Streamflow simulation five 
precipitation data) 

Model calibration & Validation FNSE
(CaPA Precipitation) 

correlation of MESH TWS post-calibration with GRACE 
TWS

Correlation of MESH ET simulations post-calibration 
with NDVI-based ET estimates

Obs and sim pre and post-calibrated daily ET for the 
period of 2003-2009 (Old Black Spruce site)

Case 0: 
• no water management
• No calibration
Case 1: 
• water management
• no calibration
Case 2: 
• water management
• calibration


