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Introduction  

According to the final work plan dated January 23, 2015, Task 2-3 consists in setting up a 2D 
hydraulic model of the Richelieu River from Rouses Point to Sorel, and the main activities to 
implement this model are as follows. 
 

1. A scenario analysis will be carried out that includes the identification of the main tributaries 
that will be included into the model domain. All water inflows to the river will be distributed 
among those tributaries. Reference events for calibration purpose will be identified (water 
levels, inflows) and included. 

2. Available calibration data from the 2011 flood event will be collected from various sources 
such as Ministère de la Sécurité Publique, Centre d’Expertise Hydrique du Québec, Parks 
Canada, Natural Resources Canada, etc. 

3. Digital Elevation Model (DEM): River shore elevation data, the Richelieu River bathymetry 
and available substratum observations will be consolidated and incorporated in the finite 
element mesh of the hydraulic model. 

4. Significant man-made structures such as bridges piers, dams, locks etc. which can affect the 
water level simulations will be digitized and incorporated in the FE mesh. 

5. FE Mesh: Production of the hydrodynamic mesh for the Richelieu River respecting criteria 
from the preceding tasks. 

6. Calibration and validation of the hydraulic model simulations: Calibration and validation of 
the hydrodynamic model. Performance measures will be used to assess model performance at 
locations where observations are also collected. These performance measures will include 
(a) mean error between simulations and observations, (b) mean absolute error between 
simulations and observations, (c) root mean error between simulations and observations, and 
(d) Pearson correlation coefficient (r) of observed to simulated elevations. 

7. Simulation of the hydrodynamic scenarios corresponding to the surface elevation of Lake 
Champlain selected for the static inundation maps, to generate longitudinal profiles of the 
water surface of the Richelieu River. 

8. A technical report describing the hydrodynamic modeling development work and results of 
the model application will be written. 

 
To document the above activities, this report has been divided into the following sections:  
1. Analysis of scenarios; 2. Water inflows; 3. Digital elevation model; 4. 2D model of the 
Richelieu River; Conclusion. 
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1. Analysis of scenarios 

 
It quickly became apparent that using Rouses Point as the upstream limit of the model of the 
Richelieu River would be problematic, because when the level of Lake Champlain is very high, 
as in 2011, flood waters from Missisquoi Bay inundate wetlands around Embranchement 
Holzgang-Messierand and flow directly to the Rivière du Sud, emptying into the Richelieu just 
downstream of Île-aux-Noix. In order to capture this “bypass”, part of Lake Champlain would 
have had to be included in the model as well. But since the Lake Champlain model developed in 
Task 1-2 already included the upper Richelieu River reach, including the Missisquoi Bay flood 
plains and its “bypass”, and the Richelieu River to a limit below the bedrock sill at Saint-Jean-
sur-Richelieu, it made much more sense to use the results of that model for the portion of the 
Richelieu from Rouses Point to Saint-Jean-sur-Richelieu. Consequently, the model of the 
Richelieu River discussed in the present report is limited to the portion of the river running from 
just upstream of the Saint-Jean-sur-Richelieu sill to the river’s mouth at Sorel. So doing, the 
entire domain was covered with the combination of the Lake and River model. 
 
For the purposes of this study, the Working Group established 11 reference scenarios using water 
levels measured at the Rouses Point gauging station in New York State. These scenarios 
correspond to the following levels at Rouses Point, based on the National Geodetic Vertical 
Datum of 1929 (NGVD29): 100.0, 101.0, 101.5, 102.0, 102.5, 103.0, 103.2, 103.5, 104.0, 105.0 
and 106.0 feet.   
 
The condition imposed upstream of the model at Saint-Jean-sur-Richelieu is a flow condition. 
The flow values are obtained from the results that the Lake Champlain model provides for the 11 
scenarios. 

2. Water inflows 

As regards the entry points to the hydrodynamic model, in consultation with the Centre 
d’expertise hydrique du Québec (CEHQ), it was decided to include the following seven 
tributaries between Saint-Jean-sur-Richelieu and Sorel: the Des Iroquois, Des Hurons, L’Acadie 
and Amyot rivers and Laplante, Coderre and Beloeil creeks.  
Figure 1 shows the locations of these tributaries. The inflows associated with the other, smaller 
tributaries and the non-point flows into the Richelieu River were divided among these seven 
inputs to the model. A database of all the inflows was established so that they could be readily 
introduced into the model to simulate historical events. This work is described in the report on 
the model of Lake Champlain (Environment Canada, 2015). 
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Figure 1: Location of stations and tributaries, Richelieu River Basin 
 

3. Digital elevation model 

 
Available elevation datasets 
To construct the digital elevation model (DEM) of the Richelieu River downstream of the Fryers 
Rapids station, three datasets were available: LiDAR data for the shoreline topography, supplied 
by the CEHQ; Canadian Hydrographic Service (CHS) data, for the bathymetry of the river from 
the Chambly Basin to Sorel; and bathymetric transects supplied by Parks Canada, for the portion 
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from Fryers Rapids to the Chambly Basin. This last bathymetric dataset was digitized using 
maps dating from 1966, prepared for a project to make modifications to the Chambly Canal.  
 
Table 1 shows the name, source, horizontal resolution, and vertical datum for each of these three 
sets of topometric and bathymetric data used in modelling this stretch of the river.  
 
Table 1: Bathymetric and topometric datasets used for the model  
 

Name  Source Horizontal resolution Vertical datum 

CEHQ LiDAR  LiDAR point cloud (multiple points 
per metre) 

CGVD28 

CHS CHS Bathymetry point cloud for Richelieu 
River 

Chart datum 

1966 Archive Parks 
Canada 

Bathymetric transects CGVD28 

 
Transformation of vertical datums 
The vertical datum for the final DEM was NAVD88. Consequently the datasets had to be 
transformed. Details of the transformations are provided below. 
 
CHS bathymetry 
The CHS data are expressed in depths relative to chart datum. Table 2 provides chart datum 
values for various locations along the Richelieu. 
 
Table 2: Chart datum values for the Richelieu River 
 
 

Station 
number 

Station name Chart datum (MSL (m)) 

15900 Philipsburg 28.346 
15905 Cantic 28.350 
15910 Saint-Paul-de l’Île-aux-Noix 28.349 
15913 Saint-Jean-sur-le-Richelieu 28.350 
15916 Fryer Dam 26.300 
15914 Chambly Basin 6.707 
 Beloeil 6.635 
15919 Saint-Ours  upstream 6.455 
15920 Saint-Ours  downstream 4.415 
15930 Sorel 3.805 

 
In order to obtain elevation values in CGVD28 height, each of the CHS depths relative to chart 
datum was subtracted from the chart datum in mean sea level (MSL) obtained by interpolation 
from the reduction mesh shown in figure 2. The chart datum values in mean sea level in table 2 
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are provided to the apices of the triangles of the reduction mesh so that all of the CHS points 
inside the mesh can obtain a reduction value by interpolation. 
 

 
 

Figure 2: Reduction mesh for converting from chart datum depths to CGVD28 elevations  
 
Parks Canada 1966 Archive 
 
The first transformation performed on this dataset was to convert it from imperial units (feet) to 
metric units (metres). Thus, for each bathymetric value, the following equation was applied:  
 

1) E𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙(𝑚) = 𝐸𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙(𝑓𝑙) ∗ 0.3048  
 
For all three datasets, the final transformation was conversion from CGVD28 to NAVD88. This 
transformation was performed using the conversion grid for these two systems, which is 
described in the report on the model for Lake Champlain (Environment Canada, 2015). 
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4. 2D model of the Richelieu River 

 
System hydrology 
See section 2, “Water inflows” 
 
Bathymetry and topography 
The bathymetry and topography were assembled on the hydrodynamic mesh using the digital 
elevation model described in section 3. 
 
Substrate and friction 
The friction value used to develop a hydrodynamic model is usually spatially variable and 
inferred from substrate samples. However in this case, no substrate data were available to 
produce friction charts.  
 
The Manning coefficient was used to capture the roughness of the river. This coefficient is used 
in equations to generate a value for friction acting on the flow. An increase in the coefficient 
yields a slower flow and a higher water level.  Adjusting the coefficient for a stretch of the river 
enables model calibration. A uniform coefficient of 0.02 was initially applied over the entire 
model area. When the model was calibrated, the values were then adjusted to fit the water levels. 
 
Hydrodynamic model 
The hydrodynamic modeling was carried out with the H2D2 software developed at INRS-Eau 
(now INRS-ÉTÉ), with the assistance of Environment Canada. This involves 2D digital 
modeling of long-wave equations, also known as shallow-water equations, which are solved by 
the finite element method.  The model uses the conservative form of the mass and momentum 
conservation equations and takes into account local friction parameters due to substrates, aquatic 
vegetation and ice.  The outputs are the (x, y) components of the mean (vertically integrated) 
velocity at all nodes.  The entire domain of the simulation is thus described either directly at the 
nodes or by interpolation between the nodes. The model takes covering and uncovering of the 
banks into account, based on water flow and level.  The mathematical model is represented by 
the system of equations shown in figure 3.  
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Conservation of mass equation 
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x(x,y)  = coordinates (x to the east, y to the north) 
qx  , qy = specific discharge in the x and y directions 

     (m3/s) 
h  = water height (level) 
H  = water column depth (=h-zf) (m) 
c  = wave velocity ( c gH= ) (m/s) 

r  = water density (10
3
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3 
u(u,v)  = component of velocity (m/s) where: 

 u = qx /H (m/s) 
  v= qy /H (m/s)  

fc = Coriolis force (fc=2wsinf) (s-1) 
tij = Reynolds stresses (kg/s²m) 
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b,   = bottom friction in x and y directions 

    (kg/s²m) 
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s

y
s,   = surface friction in x and y directions 
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Figure 3: Shallow water equations (conservative form) for permanent regime solved with 
H2D2 model  
 
Finite element mesh  
The reach being simulated is divided into triangular elements that form the “mesh” or “finite 
element grid”.  The shape and size of the elements can be modified to represent the shape and 
complexity of the terrain, the substrate, aquatic vegetation and any other variable.  The more 
complex is the terrain, the finer will be the mesh, and the greater will be the number of elements.  
However a mesh with too many elements can result in excessive calculation time. One objective 
of the modeller is to optimize the mesh based on requirements for precision as well as the 
calculation time on available computers.  
 
Discretization 
The terrain model data are incorporated in the hydrodynamic model using the finite element 
method.  The elements are triangles with six nodes (P1-iso-P2 interpolation) all of which are 
involved in calculating the mean velocities.  The nodes provide information on friction and 
topography.  The topography and water level are provided by the 3 top nodes; linear 
interpolation yields these variables for any element. 
 
Mesh covering the Richelieu River 
An initial mesh was produced covering the entire river from Sorel to upstream of the bedrock sill 
at Saint-Jean-sur-Richelieu. But it quickly became apparent that it would be very hard to obtain a 
converged solution on the Chambly Dam. Similar hydraulic singularities as the Chambly dam 
have already been modeled using H2D2 in the past with great deal of time and effort. We 
therefore decided, due to the limited time available to realize this project, to divide this reach in 
two: one from Sorel to the Chambly Basin, and the other from the Chambly Dam to upstream of 
this sill. A section of about 1 km between the Chambly Basin and the Chambly Dam (the red line 
in figure 4) was not modelled, because the available bathymetric data were clearly inadequate to 
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expect getting good hydrodynamic results for this section. This section would have only served 
to pass the flow down to the Chambly basin. 
 
 
 

 
 
Figure 4: Reach not modelled (red line) 
 

4.1 Upstream mesh (Saint-Jean-sur-Richelieu to Chambly Dam) 
The mesh used covers the Richelieu River from above the sill at Saint-Jean-sur-Richelieu 
downstream to the Chambly Dam. The mesh contains 79,181 nodes and 38,539 elements.  The 
size of the elements varies from a few metres, in certain areas where a large amount of detail is 
required, to 150 metres to cover plains that may be flooded where less detail is required. But 
typically, a mesh size of 25 m was used. The part of the Lake Champlain model mesh that covers 
the reach from Saint-Jean-sur-Richelieu to the Fryers Rapids station was re-used. The mesh was 
designed to cover the range of very high water levels that may occur. 
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Special attention was paid to certain physical and structural features in the Richelieu River. The 
figures on pages 10 and 11 show details near some of the structures in question. 
 

 
 
Figure 5: Fryer Dam and the corresponding mesh 
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Figure 6: Yule Bridge on Highway 112 
 
Calibration 
The survey conducted by Environment Canada on October 25, 2011 was used to calibrate the 
model. The flow was stable around 590 m3/s (± 5 m3/s) during the survey. Since the upstream 
portion of the mesh came from the model for Lake Champlain, the calibration already done for 
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the lake was retained, and roughness coefficients for the common portion—from Saint-Jean-sur-
Richelieu to the Fryers Rapids station—were re-used. 
 
The calibration was performed in steady state by imposing a flow rate of 590 m3/s at the 
upstream boundary at Saint-Jean-sur-Richelieu. 
 
For the calibration, Manning’s roughness coefficients were adjusted in such a way that the 
simulated levels represented the measured levels. To represent the river bottom from Fryers 
Rapids to the Chambly Dam, the bathymetric transects from the Parks Canada 1966 archive were 
the only data available. These transects actually date from earlier than 1966 and are fairly widely 
spaced. They represent the general slope of the bottom fairly well but do not necessarily capture 
all the small shoals that occur in this reach. Manning’s coefficients were used to compensate for 
this shortcoming so that the simulated levels are comparable with the measured levels. This 
explains why Manning’s coefficients up to 0056 were used in some places. Figure 7 shows the 
calibrated roughness coefficients for this reach. 
 

 
 
Figure 7: Calibrated roughness coefficients from Fryers Rapids to Chambly Dam  
 
The calibration results are presented in table 3 and figure 8.  
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Figure 8: Profile of measured and simulated levels for October 25, 2011 
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Table 3: Calibration for October 25, 2011 
 

Point # 
Measured Level (m) 

NAVD88 
Simulated Level (m) 

NAVD88 
Difference 

(m) 
14 19.066 19.031 -0.035 
15 19.063 19.033 -0.030 
16 19.094 19.035 -0.059 
17 19.075 19.036 -0.039 
18 19.081 19.064 -0.017 
19 19.082 19.063 -0.019 
20 19.117 19.077 -0.040 
21 19.13 19.081 -0.049 
22 19.074 19.067 -0.007 
23 19.066 19.067 0.001 
24 19.021 19.044 0.023 
25 19.023 19.044 0.021 
26 19.24 19.246 0.006 
27 19.191 19.246 0.055 
28 19.782 19.814 0.032 
29 19.977 19.873 -0.104 
30 20.443 20.389 -0.054 
31 21.299 21.302 0.003 
32 21.301 21.302 0.001 
33 21.314 21.352 0.038 
34 21.328 21.352 0.024 
35 21.397 21.438 0.041 
36 21.42 21.707 0.287 
37 22.152 22.160 0.008 
38 22.162 22.160 -0.002 
39 21.603 22.140 0.537 
40 22.125 22.153 0.028 
41 22.109 22.206 0.097 
42 22.736 22.728 -0.008 
43 24.658 24.278 -0.380 
44 25.478 25.414 -0.064 
45 25.919 25.910 -0.009 
46 26.244 26.241 -0.003 
47 27.106 27.037 -0.069 
48 26.9 26.905 0.005 
49 26.854 26.855 0.001 
50 26.872 26.855 -0.017 
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Reference scenarios 
The Working Group developed 11 reference scenarios for this study, using the water level of 
Lake Champlain at the Rouses Point gauging station in New York State as the reference in each 
case. Scenario 1 represents the known flood threshold for the lake. Scenario 7 represents the 
peak flood on May 6, 2011 (as measured every 15 minutes). The interval between scenarios was 
selected so as to be significant in light of the terrain model. The results of the model of the 
Richelieu, as presented in the report on the model of Lake Champlain (Environment Canada 
2015), show the flows associated with the 11 scenarios. Table 4 shows, for each of the 11 
scenarios, the water levels at Rouses Point in the two reference systems, in both imperial and 
metric units, as well as the outflows from the lake into the Richelieu, from the model of Lake 
Champlain. For simplification purposes and in order to help interpret the results, no incremental 
flow along the Richelieu was applied. 
 
Table 4: Water levels and outflows defining the scenarios 
 

Scenario H_NGVD29(ft) H_NAVD88(ft) H_NGVD29(m) H_NAVD88(m) Outflow (m3/s) 

1 100.000 99.570 30.480 30.349 937.488 
2 101.000 100.570 30.785 30.654 1105.720 
3 101.500 101.070 30.937 30.806 1194.500 
4 102.000 101.570 31.090 30.959 1293.590 
5 102.500 102.070 31.242 31.111 1392.830 
6 103.000 102.570 31.394 31.263 1492.360 
7 103.200 102.770 31.455 31.324 1538.960 
8 103.500 103.070 31.547 31.416 1611.680 
9 104.000 103.570 31.699 31.568 1709.950 
10 105.000 104.570 32.004 31.873 1958.360 
11 106.000 105.570 32.309 32.178 2204.440 

 
 
In order to simulate the 11 reference scenarios, a limiting water-level condition had to be 
imposed at the Chambly Dam. For this purpose, a stage-discharge relationship at this dam was 
established.  
 
The theoretical relationship is given by the following equation: 

𝑄 = 𝑐𝑐𝑐(3/2)�(2𝑔) 
 
where 
 Q flow in m3/s 
 c coefficient with a value of 0.32 to 0.5  
  A well designed spillway will have a coefficient close to 0.5. 
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 L length of the sill 
 g gravity (9.8065 m/s2) 
 H depth above the sill 
 
Using the data from the October 25, 2011 campaign, in which the water levels measured near the 
dam were 19.029, 19.066 and 19.063 and the flow at Fryers Rapids was 590 m3/s.  
 
The elevation of the top of the sill is 17.9832 m, and the length of the sill (L) is 245 m, which 
gives a coefficient c of 0.48. Table 5 shows the relationship obtained for the Chambly Dam. Note 
that in the vicinity of this dam, the CGVD28 and NAVD88 datums are only a few millimetres 
apart, so the relationship is the same in both systems. 
 
Table 5: Stage-discharge relationship at the Chambly Dam 
 

H (m) 
Stage 
(m) Q (m3/s) H (m) 

Stage 
(m) Q (m3/s) H (m) 

Stage 
(m) Q (m3/s) 

0 17.9832 0 0.9 18.8832 471.904 1.65 19.6332 1171.429 
0.05 18.0332 6.17938 0.95 18.9332 511.7706 1.7 19.6832 1225.077 
0.1 18.0832 17.47793 1 18.9832 552.7006 1.75 19.7332 1279.52 
0.15 18.1332 32.109 1.04 19.0232 586.1921 1.8 19.7832 1334.746 
0.2 18.1832 49.43504 1.05 19.0332 594.667 1.85 19.8332 1390.745 
0.25 18.2332 69.08757 1.06 19.0432 603.1825 1.9 19.8832 1447.506 
0.3 18.2832 90.81797 1.07 19.0532 611.7382 1.95 19.9332 1505.018 
0.35 18.3332 114.4437 1.1 19.0832 637.645 2 19.9832 1563.273 
0.4 18.3832 139.8234 1.15 19.1332 681.6111 2.01 19.9932 1575.013 
0.45 18.4332 166.8433 1.2 19.1832 726.5438 2.02 20.0032 1586.781 
0.5 18.4832 195.4092 1.25 19.2332 772.4225 2.05 20.0332 1622.261 
0.55 18.5332 225.4415 1.3 19.2832 819.2283 2.1 20.0832 1681.972 
0.6 18.5832 256.872 1.35 19.3332 866.9431 2.15 20.1332 1742.399 
0.65 18.6332 289.6409 1.4 19.3832 915.5498 2.2 20.1832 1803.532 
0.7 18.6832 323.6957 1.45 19.4332 965.0325 2.25 20.2332 1865.364 
0.75 18.7332 358.9896 1.5 19.4832 1015.376 2.3 20.2832 1927.887 
0.8 18.7832 395.4803 1.55 19.5332 1066.565 2.35 20.3332 1991.094 
0.85 18.8332 433.13 1.6 19.5832 1118.587 2.4 20.3832 2054.976 

 
 
 
From these data, we established an inverse relationship in order to determine what water levels to 
impose on the downstream limit of the model according to the flows in the various scenarios to 
be modelled (see figure 9).  
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Figure 9: Stage-discharge relationship for the Chambly Dam 
 
 
Table 6: Discharge applied at the upstream limit and stage conditions used at the 
downstream limit of the model for the 11 scenarios 
 

Scenario Q (m3/s) Stage (m) 
1 937.488 19.42 
2 1105.720 19.58 
3 1194.500 19.66 
4 1293.590 19.74 
5 1392.830 19.82 
6 1492.360 19.91 
7 1538.960 19.94 
8 1611.680 20.00 
9 1709.950 20.09 
10 1958.360 20.31 
11 2204.440 20.56 

 
The steady state simulations corresponding to the 11 reference scenarios have been performed, 
and the results have been distributed to the members of the Working Group in the form of 
shapefiles.  
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4.2 Downstream mesh (Chambly Basin to Sorel) 
 
The downstream mesh that we used covers the Richelieu River from the Chambly Basin to Sorel. 
This mesh contains 222,240 nodes and 107,822 elements.  The size of the elements varies from a 
few metres in certain areas where a large amount of detail is required, such as the dam at Saint-
Ours, to 100 metres at the centre of the Chambly Basin, where less detail is required. But 
typically, a mesh size of 20 to 25 m was used. Figure 10 shows a detailed view of the mesh for 
the Saint-Ours Dam.  
 

 
 

Figure 10: Saint-Ours Dam and the corresponding mesh  
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Calibration 
Several datasets were available to calibrate the reach from Chambly to Sorel. But despite our 
best efforts, and regardless of what calibration dataset we used, the simulated levels were always 
too high compared with the measured levels. Even with an extremely low Manning’s coefficient 
of 0.014, the simulated levels were still significantly too high.  
 
The bathymetry for this reach comes from the CHS and provides good coverage. We also had 
access to acoustic Doppler current profiler (ADCP) measurements that Environment Canada had 
taken on this reach in October 2011. Knowing the water level, we were able to use these 
measurements to extract bathymetric transects and compare them with the CHS data. The 
bathymetric transects extracted from the Environment Canada measurements were significantly 
deeper than the CHS data. 
 
Consequently, the Environment Canada technicians conducted bathymetric surveys in the field 
on Thursday and Friday, July 23 and 24, 2015. They made a longitudinal transect up the river 
from Sorel for 10 km while also making cross-sectional transects every 500 m. In addition, they 
made a 5-km longitudinal transect from the St-Ours Dam downstream to Sorel, again making 
cross-sectional transects every 500 m. 
 
When we compared all the points measured by Environment Canada with those from the CHS, 
we found an average difference of about 50 cm. The points measured by Environment Canada 
were lower than those from the CHS. The differences varied in space and were greater at some 
locations. The following figures show the observed differences between the bathymetric data 
from the CHS and those from Environment Canada for the two longitudinal transects and two of 
the cross-sectional transects. 
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Figure 11: Difference between CHS and Environment Canada depth measurements for 
longitudinal transect starting at Sorel  
 

 
 
Figure 12: Difference between CHS and Environment Canada depth measurements for 
longitudinal transect from Saint-Ours to Sorel, QC  
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Figure 13: CHS and Environment Canada depth measurements for cross-sectional transect 
A  
 

 
 
Figure 14: Difference between CHS and Environment Canada depth measurements for 
cross-sectional transect A  
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Figure 15: CHS and Environment Canada depth measurements for cross-sectional transect 
B 
 

 
 
Figure 16: Difference between CHS and Environment Canada depth measurements for 
cross-sectional transect B  
 
 
Correcting the bathymetric data on the basis of the new measurements would have taken a great 
deal of work, and the bathymetry would have had to be completely reinvented. In addition, the 
information that would be needed to correct the bathymetric data is available for only about 15 of 
the approximately 70 km of this reach of the river. 
 
The problems with the existing bathymetric data make it impossible to produce valid simulations 
for the reach of the Richelieu from Chambly to Sorel. To model this reach, a new, reliable 
bathymetric dataset is needed. 
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Conclusion 

The objectives of Task 2.3 have been partially met. Elevation and bathymetry data were 
collected to build a DEM for the Richelieu River and its shores. Where information was 
available on structures such as bridges and dams that influenced the hydrodynamics, this 
information was compiled and incorporated into the hydrodynamic model mesh. A database was 
developed of all inflows needed for the hydrodynamic model. The model’s limits and entry 
points were identified. 
 
It turned out that it would be very hard to obtain a converged solution with the Chambly Dam 
incorporated into a hydrodynamic model covering the river all the way from Saint-Jean-sur-
Richelieu to Sorel. To exclude this dam that was causing the convergence problems from the 
model, Environment Canada decided to divide this reach in two: one from above the sill at Saint-
Jean-sur-Richelieu downstream to the Chambly Dam, and the other from the Chambly Basin to 
Sorel. 
 
A hydrodynamic mesh was developed and calibrated for the reach from Saint-Jean-sur-Richelieu 
to Chambly. The 11 scenarios developed by the Working Group have been simulated for this 
reach, and the results have been shared with the Group’s members.  
 
A hydrodynamic mesh was also developed for the reach from Chambly to Sorel, but our attempts 
to calibrate the data revealed some major problems with the depth measurements used. These 
problems proved fatal for the modelling of this reach. The 11 scenarios developed by the 
Working Group were not simulated. The work for this reach of the river thus has not been 
completed and cannot be completed unless a new bathymetric dataset can be obtained. 
 
Once bathymetric problems of the reach from Chambly to Sorel solved, before a model of the 
Richelieu from Saint-Jean-sur-Richelieu to Sorel could be considered for operational use, 
recalibration to include wind effects and both high and low flow condition in a transient 
(dynamic) simulation dynamic mode (i.e. not steady flow) will have to be done. Performance 
assessment should be calculated for each calibration/validation run, using the time series of 
model simulation values and observations at each of the available gauges for the 
calibration/validation simulation periods. 
 
 
Environment Canada recommends that it obtain a new bathymetric dataset in order to 
model the reach from Chambly to Sorel. 
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