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To develop a hydro-economic model that helps:

- Revisit the water licensing system in the Saskatchewan River Basin

- Prepare an efficient water management plan for climate change adaptation (mainly 
droughts) in the Saskatchewan River Basin

To develop a hydro-economic model that helps:

- Revisit the water licensing system in the Saskatchewan River Basin

- Prepare an efficient water management plan for climate change adaptation (mainly 
droughts) in the Saskatchewan River Basin

Objectives



gwf.usask.ca/impc

Weather 
Generator 

Model

Weather 
Generator 

Model

Climate ScenariosClimate Scenarios

Irrigation Water 
Demand Model
Irrigation Water 
Demand Model

Water Resources Management Model
(MODSIM-DSS)

Water Resources Management Model
(MODSIM-DSS)

Economic Input-Output 
Model

Economic Input-Output 
Model

Hydrological Model

Economic Model

Tree Ring based 
Scenarios

Tree Ring based 
Scenarios

The Hydro-economic Model Structure

Policy ScenariosPolicy Scenarios



gwf.usask.ca/impc

The Economic Model:
An Input-Output Model
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Challenges
1. Robust Economic Data for the Sub-basins:

• Different temporal and spatial scales between the Economic and 
Water Resources System models



The Water System Data

Ali Shah, M. et al
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1. Robust Economic Data for the Sub-basins:
• Different temporal and spatial scales between the Economic and 

Water Resources System models

2. Incompatible water use and economic data:
• Water use data are in physical units, while economic data are in 

monetary units

3. Determining Actual Sectoral Water Use:
• Some of licensees have not been reporting their actual water use 

properly
• Several inconsistencies with the data (e.g., different industry 

classifications, …)

Challenges
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Challenges
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1. Robust Economic Data for the Sub-basins:
• Different temporal and spatial scales between the Economic and 

Water Resources System models

2. Incompatible water use and economic data:
• Water use data are in physical units, while economic data are in 

monetary units

3. Determining Actual Sectoral Water Use:
• Some of licensees have not been reporting their actual water use 

properly
• Several inconsistencies with the data (e.g., different industry 

classifications, …)

4. Economic data for Agricultural Production are available 
without a distinction between Dryland and Irrigated 
Production.

Challenges
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• The Second Scenario:
A non-uniform reduction in raw 
water intake and precipitation:

Preliminary Water Supply Restriction 
Scenarios

5% Irrigated - Crop and animal production

8% Rain-fed - Crop and animal production
2.5% Manufacturing 
2.5% Mining, quarrying, and oil & gas extraction
2.5% Construction
0% Utilities

8.5% Irrigated - Crop and animal production

11% Rain-fed - Crop and animal production
4.2% Manufacturing 
4.2% Mining, quarrying, and oil & gas extraction
4.2% Construction
0% Utilities

a. North Saskatchewan River Basin: 

b. South Saskatchewan River Basin: 

• The First Scenario:
A uniform reduction in raw 
water intake and precipitation:

b. South Saskatchewan River Basin: 

• 8.5% raw water intake 

reduction in all sectors

• 11% precipitation reduction in 

Rain-fed agriculture

a. North Saskatchewan River Basin: 

• 5% raw water intake reduction 

in all sectors

• 8% precipitation reduction in 

Rain-fed agriculture
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Province/River 
basin

GDP Reduction

Uniform Scenario Non-uniform Scenario

Billion $ % Billion $ %

Alberta 22.1 6.1 11.5 3.1

Saskatchewan 3.2 4.1 1.8 2.4

Manitoba 0.028 0.05 0.013 0.02

SaskRB 25.4 7.0 13.4 3.7

GDP Drop under Different Scenarios

Preliminary Results
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Preliminary Results
Sectoral Production Reduction in the three provinces and the Saskatchewan River Basin 

under Uniform and Non-uniform Scenarios
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Hydro-economic
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the end of a 

Drought Period 

The Next Step
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The Next Step

Multi-objective 
Optimization

Objective Functions Decision Variables

Sectoral GDP in sub-
basins of the SaskRB

Will be defined in collaboration 
with stakeholders

Environmental and 
Cultural Flows

Hydro-economic Model
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Conclusions

Conclusions

The Inter-regional Hydro-economic model of the
SaskRB can capture interrelationships between
different economic sectors and evaluate the direct
and indirect economic impacts of different climate
and policy scenarios.

Interconnections between various sectors and
inter-regional trade flows dampen the impact
of water supply restriction on the more water
dependent sectors.

By adopting appropriate policy options in the face of
climate change induced water shortage the economic
losses could be reduced by almost 50 percent.
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Thank You!


