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Introduction
Canada’s large river basins have specific hydrological 
characteristics:

• River flow driven by ‘Water Towers’

• Cold region hydrology – winter buildup of snowpack and spring melt

Canada generally has sufficient water; however, water resources 
are under threat:

• Climate change

• Increasing demand

• Pollution

• Fragmented management
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Water management models

• Water resources planning and optimization – resolving problems involving 
conflicting objectives

• Assurance of supply
• Current and projected water requirements
• User priorities and acceptable risks of non-supply
• System operating rules
• Scheduling of interventions

• Improving management of water for equitable water sharing during times of 
insufficient water supply – requires an integrated approach

• Modelling provides a testing environment for assessing the system under 
selected future scenarios
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• IWRM is needed to manage Canada’s large river 
basins

• IMPC- aims to deliver decision-making tools and 
solutions for achieving IWRM within Canada’s 
major river basins

• Theme B: Investigating water management models 
for integration into a modeling framework: MESH

• Initial application to the Saskatchewan River Basin 
(SaskRB)

• Operating policy of the SaskRB guided by the 
WRMM application 

• Multi-model assessment approach taken

Aims of research
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Initial assessment of models
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Final choice of models
WRMM WEAP MODSIM WRIMS

Freeware Not available 
for public use

$250–$1 000 for 2 
year single license

Free Free

Open source No No No Yes

Time step 1–365 days 1–365 days 15 minutes– 1 
month

1 day or 1 
month

GIS interface No Yes Yes No

Additional
functionality

No Rainfall-runoff,
water quality, 
financial analysis

Link to external 
models

Linked to 
external DLLs-
water quality, 
flow routing

Previously 
linked to other 
models

No SWAT SWAT, MESH, 
QUAL2K, GA, 
PSO, ANN

IWFM, CalLite, 
PRISM, APSIDE, 
DSM2-SJR

Automation Yes Yes Yes Yes
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• Kasra Keshavarz - WEAP: Integrated Water Resources 
Management of the Saskatchewan River Basin using 
WEAP

• Syed Mustakim Ali Shah- MODSIM: Application of a 
Network Flow Model for Integrated Water Resources 
Management in Saskatchewan River Basin 

• WRIMS

IMPC Water Management Modelling
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Brief description of the SaskRB

Source: http://www.saskriverbasin.ca/pages/state_of_the_basin_report.html
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WRMM management of SaskRB

• Complex operating policy

• Large range of priorities of users

• Multiple relaxation zones in:
• Reservoirs
• Natural channels
• Diversion channels
• Apportionment channel

• Control structures

• Hydropower
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Water Resources Integrated 
Modelling System (WRIMS) 

• Generalised water management model for evaluating operational alternatives of 
large, complex river basins 

• Developed by the Californian Department of Water Resources

• Used in the development of CALSIM – management model applied to California

• Uses Water Resources Simulation Language (WRESL) - for flexible operational 
criteria specification

• Licensed under the Eclipse Public License and includes an open-source CBC solver 

• Good support and documentation

• Highly flexible
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WRIMS 
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WRIMS flexibility
• Can WRIMS represent the complex WRMM operating policy for 

SaskRB?
• Multiple operating zones for:

• Reservoirs 
• Natural channels
• Diversion channels

• Unlimited priorities
• Representation of the apportionment channel 
• Lookup tables
• Input of time series state variables
• Output of time series decision variables 
• Debugging facilities
• Link to external DLLs

HEC-DSS files
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Some disadvantages of WRIMS 
• Uses imperial units

• Monthly or daily time step

• No GIS interface – policy description through WRESL script

• Difficult to learn and easy to break – no safety net
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Some initial results for Alberta
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Water to a irrigation demand node in Oldman tributary catchment:
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Some initial results for Alberta
Apportionment channel to Saskatchewan:
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Conclusions
1. WRIMS has good potential for inclusion into MESH

2. Sufficiently flexible to represent complex operating 
policies

3.  Some current limitations such as units  
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Future work
• For all models under future scenarios in the 

SaskRB:
• Applying the models to the entire SaskRB
• Achieving equitable sharing of water
• Viability of the current transboundary 

apportionment agreements
• Meeting future irrigation demands

• Integration of models into a hydrological 
framework
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