
Background
In 2020, the International Joint Commission (IJC) ordered an Expedited Review of 
Plan 2014 – the plan for regulating Lake Ontario outflows into the St. Lawrence 
River through the Moses-Saunders Dam. The review has been led by the IJC’s 
Great Lakes-St. Lawrence River Adaptive Management (GLAM) Committee. 
The GLAM Committee reports to the International Lake Ontario-St. 
Lawrence River Board (Board), the body responsible for overseeing the 
operation of Plan 2014. After the Board conducts a public comment 
process, it will make recommendations to the IJC on potential 
revisions to Plan 2014.

PHASE 2: EXPEDITED REVIEW OF PLAN 2014

Integrated Social, Economic and 
Environmental (ISEE) System
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Key Points
•	 The ISEE System is a powerful tool for evaluating 

how uses and interests could be affected by 
potential revisions to Plan 2014.

•	 Its outputs show how a particular interest could 
be affected at specific locations under certain 
conditions as well as over larger geographic areas 
and timescales.

•	 The ISEE System was used to make detailed 
evaluations of the final alternatives that were 
considered in the Expedited Review of Plan 2014.



The ISEE 
System relies 
solely on open-
source (freely 
available) code, 
which facilitates 
collaboration 
between the GLAM Committee 
and partner organizations.

What is the ISEE System?
The Integrated Social, Economic and 
Environmental (ISEE) System is a powerful 
computational tool that brings together 
several complex computer models. It was 
used to evaluate how potential modifications 
to Plan 2014 could affect a range of 
interests, such as shoreline communities 
(including Indigenous Communities), 
recreational boaters, municipal water uses, 
commercial navigation and ecosystem 
health. 

The ISEE System shows how changes 
in water levels may affect buildings, 
infrastructure, the nearshore environment, 
and many other parts of the watershed. The 
outputs from the system provide detailed 
information on these effects, both at specific 
locations and across the entire Lake Ontario 
and St. Lawrence River system over time.

The ISEE System was developed by the 
GLAM Committee and its research partners 
in government and academia. The committee 
benefitted from the expertise developed 
in previous water resources studies that 
used similar systems. The GLAM Committee 
intends to continue to refine the ISEE System 
for future adaptive management efforts in 
Lake Ontario and the St. Lawrence River.

What are the Components of the ISEE System?
The ISEE System combines several data sets, models and visualization tools. It uses the Great Lakes 
Regulation and Routing Model to calculate water levels that could occur by modifying Plan 2014. The 
amount of water released through the Moses-Sauders Dam is calculated by applying the rules of the 
plan to a water supply scenario for Lake Ontario and the St. Lawrence River 
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The model then calculates the water levels that would occur on the 
lake and river. In addition to considering past water supplies, the model 
applies the regulation plan rules to a range of plausible future water 
supply scenarios

The ISEE System includes a geospatial system built on a high-resolution grid covering the entire 
Lake Ontario-St. Lawrence River study area from Hamilton, Ontario to Trois-Rivières, Quebec. It 
uses physical models to predict how wind and waves affect local water levels, with calculations 
made at 10-metre intervals. These results can be displayed at different scales on an interactive 
map, showing changes week by week over a 60‑year period. 

On the same 10-metre grid, the ISEE 
System brings together the local water 
levels and flows with data about the 
land—such as surface elevation, land 
use and vegetation, the location and 
elevation of critical infrastructure like 
buildings and roads, as well as other 
watershed features. It uses response 
functions and performance indicators 
to simulate how a particular interest 
might be affected by water level 
and flow changes. The ISEE system 
can simulate complex performance 
indicators, considering factors like the 
seasonal variation in plant growth 
and ice cover, input of local tributaries, 
management of dams, wind effects, 
and backwater effects.

ISEE grid

ISEE System dataset pictures-  Water level, water velocity, elevation values 
and multiple geospatial information (land use, crop types, etc.) are available 
at each node of every week during the entire time series.
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By combining performance indicators with water levels and flows, the ISEE System provides 
a highly detailed picture of how well alternatives to Plan 2014 address a range of desired 
economic and environmental goals. The results can be displayed as timelines, or on maps for a 
specific region or the entire study area.

The GLAM Committee used the ISEE System in two 
ways: to define simple performance indicators to help 
develop modifications to Plan 2014, and to perform a 
detailed analysis of the most promising alternatives. 

Simplified performance indicators helped the the 
GLAM committee quickly see whether a modified plan 
would improve or worsen conditions for different 
interests. Variations of the plan could then be quickly 
tested to make refinements. For example, an ISEE 
simulation could assign water surface elevations and 
count the number of buildings surrounded by water 
in each 10-metre grid cell in any week. From these 
detailed results, a simplified performance indicator 
could be defined to estimate the number of buildings 
at risk for a particular Lake Ontario level and outflow. 
The simplified performance indicator could then be 
used in fast-running models to adjust the plan rules 
and reduce the number of buildings at risk. 

The full ISEE System enabled the GLAM Committee 
to evaluate the performance of a modified plan in 
specific terms under various  water supply scenarios. 

ISEE system components
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However, there are limitations to how the system can be 
used. Because the ISEE System integrates such a large 
amount of data, it can take several days to simulate a 
60-year series for a single modified regulation plan. 
For this reason, only the final alternatives were run 
through the full ISEE System with its more complex 
performance indicators.   

The high-resolution outputs from the ISEE System 
helped the GLAM Committee confirm the accuracy of 
the simplified performance indicators. While the ISEE 
System is not designed to predict future conditions and 
support real-time decisions, it can show the impacts of 
a plan alternative at specific locations or across larger 
geographic regions. It can also be used to evaluate 
time-specific events, such as the floods of 2017 and 
2019, or to look at longer-term trends to consider how 
different parts of the ecosystem respond to fluctuating 
water levels and flows. Following the Expedited Review, 
the ISEE System will continue to serve as a powerful 
evaluation tool and support the adaptive management 
process in the future.

How was the ISEE System used in the Expedited Review  
of Plan 2014?

ISEE System components
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