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1 Introduction 
Over the course of the City of Dawson Creek Flood Mapping project, a large effort was expended to select, 

setup, test, and apply a hydraulic model under a variety of scenarios. This document provides supporting 

information on the hydraulic model, building on Section 6 of the main report. The main intent of this 

document is to facilitate future use of the hydraulic model by users who were not involved in the project. 

It is written as a reference for a moderately experienced hydraulic modeller; it is not intended to provide 

enough information or documentation to support a novice user. 

This appendix document is organized as follows:  

• Section 2 provides model input information and run parameters. 

• Section 3 provides model challenges and potential improvements. 

• Section 4 provides model factors affecting stability. 

For this project, the Hydrologic Engineering Center's River Analysis System (HEC-RAS) was selected and 

applied. It was used to couple one-dimensional (1D) and two-dimensional (2D) elements. Details on the 
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software selection, including background on 1D and 2D coupling using HEC-RAS, are included in the 

attached memo. 

2 Model Input and Run Information 
This section details the following model inputs: 

• Topographic surface or digital elevation model (DEM) processing. 

• Model input geometry to represent channel conditions. 

• 1D and 2D structures to represent flow through and around structures. 

• Flow initial conditions, flow parameters, and unsteady flow analysis plan. 

After understanding the selected software and project hydrology, the steps in model development are to 

process a DEM, develop model geometry that suits the floodplain and channel characteristics, and 

incorporate the structural components such as bridges, culverts, and dams. After the geometry files are 

setup, creating flow files and flow analysis plans follows. Refining the model input throughout model 

development and troubleshooting instabilities closes the loop on model development.  

2.1 DEM Processing 

Models with 2D components rely on the underlying topography, which is represented by the DEM, to 

define flow paths and directions. This requires a processed DEM that accurately represents the terrain 

without errors. For hydraulic modelling, the DEM is routinely preprocessed using a GIS hydrology tool to 

remove holes or “no-data” raster cells. The bathymetric data is then burned into the smoother, processed 

DEM, removing bridge or culvert decks. The output DEM has accurate invert elevations for the main 

channels and smoother floodplains that provide more stable model conditions.  

The Dawson Creek DEM was initially processed by Vector Geomatics Land Surveying Ltd. (Vector), by 

refining the bathymetric data (see Appendix A of the main report). However, preprocessing using a GIS 

hydrology tool was not completed. For the floodplain areas, Ebbwater identified and filled problematic 

holes or “no-data” raster cells in the DEM with elevation values from adjacent cells. Figure 1 shows an 

example of a hole in the DEM (left) and the corrected DEM (right). Notice in the legend that the elevation 

range for this area decreased from the problematic DEM to the filled DEM. The terrain is distinguishable 

in the filled DEM on the right because the hole is not taking up most of the symbology range.  
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Figure 1. An example of a DEM before and after filling no-data raster cells.  

Since the 2D elements read directly from the underlying topography, the bridge and culvert decks were 

removed from the DEM and replaced with channel bed elevations based on the surveyed upstream and 

downstream elevations. This modified DEM allows the modelled flow to pass through the opening rather 

than stopping at an undefined embankment. The 2D elements were then defined in the 2D connection 

data editor, as described in Section 0. This DEM processing was important for the 102nd Ave culverts, the 

8th St. Bridge, and all other model structures modelled in 2D.  

The final processed DEM, named “TerrainFilled.hdf” in HECRAS, reflects processing. The same terrain file 

is used for all model runs.  

2.2  Model Geometry 

The standard model inputs that characterize the project area can be created in GIS (HEC-GeoRAS plugin 

in ArcGIS or River GIS in QGIS) or HEC-RAS (RAS Mapper). As the model uses coupled 1D-2D solutions, 

typical 1D input files (i.e., stream centerlines, cross-section cut lines, banklines and flowpath, bridge 

cutlines) and 2D input files (i.e., lateral structures and the 2D mesh) were created in GIS and imported 

into HEC-RAS. Table 1 details the geometric data required for building and running the hydraulic model. 

The DEM and land use layer, included in the table, are used to populate characteristics for the geometric 

data.  
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Table 1. Geometric data for building the hydraulic model. 

 

 

A sample of the geometric data files imported into HECRAS and viewed in RAS Mapper can be seen in 

Figure 2. Model geometry components over the DEM.Figure 2.  Six out of the eight major structures are 

represented as 1D segments, whereas the rest of the area was developed in a 2D domain. For this 

geometric data to be created without causing errors, the 2D mesh was divided into 6 sections. Each 

section is seamlessly connected to the next by the 1D cross-sections for the channels and 2D flow area 

connections for the overbank. There is no overlapping between the 1D and 2D areas, which would result 

in errors and potentially double counting flows.  

Similar to the 2D mesh sections, the Dawson Creek stream centerline was split into six segments, one for 

each 1D areas. The segments are located at key crossings and are required to link the 1D elements to the 

Geometric Data GIS File Name Description 

Stream 
Centerlines 

CL 

Represent river and reach network starting upstream and 
working downstream. Each reach has a River Name and Reach 
Name. This is used for assigning river stations to cross-sections 
and defining the 1D main channel flow path.  

Cross-section cut 
lines 

XS 

Represent the location, position, and extent of cross-sections. 
The station-elevation data are extracted along the cut line from 
the DEM. Each cut line is attributed with a River Name, Reach 
Name, and station location from the Stream Centerline layer. 

Banklines BL 
Define the main channel flow and attributes bank (opposed to 
overbank) locations to the cross-section cut lines layer.  

Flowpaths FP 

Identify the overbank flow. Downstream reach lengths are 
calculated for each cut line based on the three locations: left 
overbank, channel, and right overbank.  

Bridge/Culverts  Bridge 

Represent the location, position, and extent of river crossings. 
The station-elevation data are extracted along the cut line from 
the DEM for the bridge deck or top-of-road. 

Lateral Structures  LateralStructure 

Represent the connection between 1D and 2D elements. All 
points are snapped to features to prevent double counting with 
overlap. Extract station-elevation data for the profile from the 
DEM.  

2D Mesh Areas StudyArea_2Da 
Represent the 2D domain. The entire extent is included except 
for any area represented by 1D features. Cells are not yet 
created.  

DEM TerrainFilled 
Represents the project area, especially the floodplain and 
channel. Used to populate storage-elevation for the geometric 
data.  

Land Use Layer Landuse 
Estimates the Manning's n value along each cutline or mesh 
cell. The land use layer attributes define n values for automatic 
import.  
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2D mesh, as seen in the Figure 2 inset. Each segment has an associated bridge cutline or structure with 

cross-sections upstream and downstream. Enough cross-sections were added to capture the channel 

shape, contraction upstream of the structure, and full expansion downstream of the structure. Cross-

sections are long to capture the full width of the floodplain, which would widen for model simulations 

with major constrictions due to undersized structures or the presence of debris.  

 
Figure 2. Model geometry components over the DEM. 

Note that if the bridges were only represented in 2D, only one mesh would be required as the 1D-2D 

connections would not be necessary. Section 6.2.3.1 of the main report explains the mesh cell size 

refinement.  

The DEM is used to populate the location of the geometric features within the project area. The land use 

complements the DEM by adding a surface roughness with the Manning’s roughness coefficient or 

Manning’s n. We developed the landuse layer based on the annual crop inventory. Satellite imagery and 

field visit photos were critical for attributing manning’s n values near structures. The land use layer was 

imported directly to HECRAS and associated with the geometry.  
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Figure 3. Land use layer with Manning's n values 

2.3 1D and 2D Structures 

The modelling approach to represent structures was primarily constrained by the lack of observed flow 

data for the project area, and to a lesser extent by software limitations. The preferred methodology would 

be to model the whole project area in 2D. However, the current version of HEC-RAS 2D does not provide 

a direct way to incorporate a bridge in a 2D area, as can commonly be done in HEC-RAS 1D. The current 

2D workarounds to model structures along with limitations include the following: 

1. Representing the bridge constriction in the DEM by adding piers and abutments as DEM features. 

This does not account for the bridge deck and cannot be used to simulate overtopping of the 

bridge. 

2. Entering the bridge as a culvert and using flow data to calibrate parameters to correct for 

differences in the culvert calculations. This should be calibrated with observed flow data, which 

was not possible for the project area. 

3. Connecting the 2D area to a 1D segment with the bridge characteristics. This requires significant 

development effort to ensure stability across the 1D/2D connections.  
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Due to the limitations with the 2D approach associated with simulating bridge decks and the absence of 

local flow data, we implemented the third option, connecting 2D areas to 1D segments with bridge 

characteristics. We considered the built-in 1D bridge equations to be more reliable for crossings located 

upstream of the City center. Therefore, the third option was the preferred approach for most structures.  

All bridges were modelled as 1D segments that implement the bridge equations, except for the 8th St. 

bridge, which was modelled as a 2D area connection (Figure 4). The culverts, including the 102nd Ave. 

culvert(s), were modelled as 2D area connections. Figure 4 shows that the Dawson Creek hydraulic model 

transitions between the 2D mesh to the 1D cross-sections six times; there are six 2D domains and six 1D 

segments. While most 2D area connections are difficult to distinguish, the Road 210 (railway) culverts, 

102nd Ave. culverts and 8th St. bridge are labelled.  

 

Figure 4. 1D/2D Hydraulic Model with DEM 

The associated characteristics for the major crossings can be found in Table 2. This includes a row clearly 

showing the model input method as 1D or 2D. A complete list of structures is available in Table 3. The 

model includes 6 bridges and 13 culverts on the main channels. The geometries of the structures 

represented in the model were based on information from the field survey (Section Error! Reference 

source not found. of the main report), design and as-built drawings, and satellite imagery. 
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Table 2: Model configuration by crossing.  

 

Dawson Creek Crossing 223rd St. Dangerous 

Goods Route

John Hart 

Hwy (97)

17th St. 102nd Ave. 15th St. 10th St. 8th St.

Distance to downstream 8677.9 4988.6 3589.0 2199.7 2015.2 948.1 38.3 none - 2D

Crossing Type Bridge Bridge Bridge Bridge Culvert (2) Bridge Bridge Bridge

Model Input 1-D 1-D 1-D 1-D 2-D 1-D 1-D 2-D

High Chord 667.4 664.8 662.0 658.9 659.8 660.2 657.5 657.4

Road Elevation 664.1 662.0 658.9 659.6 659.2 657.5 656.4

Low Chord 666.8 663.5 661.5 658.4 658.1, 658.7 658.2 655.6 654.0

Opening Width (m) 10.1 15.0 8.5 7.1 2.2, 2.8 24.0 35.0 46.0

Upstream Invert (m) 663.5 659.8 657.8 656.3 655.9 652.1 649.0 646.5

Approx. Road Width (m) 7.0 10.0 10.0 15.0 23.0 18.7 15.2 27.8

Location - Longitude N 55.783 N 55.774 N 55.767 N 55.761 N 55.759 N 55.754 N 55.753 N 55.752

                   - Latitude W -120.302 W -120.277 W -120.262 W -120.251 W -120.249 W -120.244 W -120.236 W -120.225

Note 1 pier Circular 2016 Design 4 piers 2019 Design
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Table 3. All model structures. 

 

ID Street Location Opening Width 

(m)

High Chord 

(m)

Bridge Thickness 

(m)

Low Chord 

(m)

Column Width 

(m)

Invert Elev. 

(m)

Diameter 

(m)

Road 

Width (m)

Model as

B1 223rd Upstream 10.1 667.4 0.6 666.8 7.0 1D

B1 223rd Downstream 10.3 667.4 0.6 666.8 1D

B2 Rail Upstream 7.6 667.3 1.0 666.3 3.5 2D

B2 Rail Downstream 7.9 667.4 1.0 666.4 2D

B3 Rail Upstream 7.6 665.9 1.0 664.9 3.5 2D

B3 Rail Downstream 7.7 665.9 1.0 664.9 2D

1A Reasbeck Upstream 2.0 661.51 2.0 18.0 2D

1A Reasbeck Downstream 2.0 661.55 2.0 2D

1B Reasbeck Upstream 2.0 661.48 2.0 18.0 2D

1B Reasbeck Downstream 2.0 661.56 2.0 2D

1C Reasbeck Upstream 1.5 662.15 1.5 18.0 2D

1C Reasbeck Downstream 1.5 661.95 1.5 2D

B4
Dangerous 

Goods Route Upstream 19.3 664.8 1.3 663.5 0.45 10.0 1D

B4
Dangerous 

Goods Route Downstream 19.5 664.8 1.3 663.5 0.45 1D

B5 Golf Course Upstream 15.0 662.2 0.3 662.0 2.5 DEM

B5 Golf Course Downstream 15.0 662.2 0.3 662.0 DEM

B6 Golf Course Upstream 14.8 662.3 0.3 662.1 3.5 2D

B6 Golf Course Downstream 15.0 662.3 0.3 662.1 2D

B7 Golf Course Upstream 19.1 661.7 0.3 661.4 2.5 DEM

B7 Golf Course Downstream 19.2 661.7 0.3 661.4 DEM

B8 Golf Course Upstream 12.2 662.0 0.2 661.9 2.5 DEM

B8 Golf Course Downstream 12.2 662.1 0.2 661.9 DEM

B9 Golf Course Upstream 12.2 661.2 0.2 661.0 2.0 DEM

B9 Golf Course Downstream 12.2 661.2 0.2 661.0 DEM

B10 Golf Course Upstream 12.3 661.2 0.3 661.0 2.5 2D

B10 Golf Course Downstream 12.2 661.2 0.3 661.0 2D

B11 Park - Rotary Upstream 14.2 660.6 0.3 660.4 2.0 DEM

B11 Park - Rotary Downstream 14.2 660.6 0.3 660.4 DEM

B12 John Hart Hwy Upstream 8.5 662.0 0.5 661.5 10.0 1D

B12 John Hart Hwy Downstream 8.6 662.0 0.5 661.5 1D

B13 Walking Path Upstream 16.4 660.6 0.3 660.4 2.0 2D

B13 Walking Path Downstream 16.1 660.6 0.3 660.4 2D

B14 17th Street Upstream 7.3 658.9 0.5 658.4 15.0 1D

B14 17th Street Downstream 6.3 658.9 0.5 658.4 1D

4A 102nd Ave. Upstream 659.6 655.93 2.2 23.0 2D

4A 102nd Ave. Downstream 659.6 655.85 2.2 2D

4B 102nd Ave. Upstream 659.6 655.93 2.8 23.0 2D

4B 102nd Ave. Downstream 659.6 655.84 2.8 2D

B15 15th Street Upstream 24.0 660.2 2.0 658.2 0.6 18.7 1D

B15 15th Street Downstream 24.0 660.2 2.0 658.2 0.6 1D

B16 10th Street Upstream 35.0 657.5 1.9 655.6 15.3 1D

B16 10th Street Downstream 35.0 657.5 1.9 655.6 1D

B17 Walking Path Upstream 22.8 653.9 0.8 653.1 2.0 DEM

B17 Walking Path Downstream 22.8 653.9 0.8 653.1 DEM

B18 Kin Park Upstream DEM

B18 Kin Park Downstream DEM

5A/5B 8th Street Upstream 22.0 656.2 2.2 654.0 646.42 22.0 2D

8th Street Downstream 22.0 656.2 653.3 646.72 2D

6A Airport area Downstream 0.6 652.3 642.43 0.6 175.0 2D

6A Airport area Upstream 0.6 652.3 646.54 0.6 2D

6B Airport area Downstream 0.6 652.3 642.43 0.6 175.0 2D

6B Airport area Upstream 0.6 652.3 645.52 0.6 2D

7A Airport area Downstream 1.0 663.4 649.69 1.0 30.0 2D

7A Airport area Upstream 1.0 663.4 649.91 1.0 2D

7B Airport area Downstream 1.5 663.4 650.17 1.5 30.0 2D

7B Airport area Upstream 1.5 663.4 650.17 1.5 2D

8A 122nd Ave. Downstream 1.5 663.4 661.39 1.5 34.0 2D

8A 122nd Ave. Upstream 1.5 663.4 661.95 1.5 2D

8B 122nd Ave. Downstream 1.5 663.4 661.35 1.5 34.0 2D

8B 122nd Ave. Upstream 1.5 663.4 661.68 1.5 2D

8C 122nd Ave. Downstream 1.5 663.4 661.38 1.5 34.0 2D

8C 122nd Ave. Upstream 1.5 663.4 661.76 1.5 2D

9A Tupper Downstream 1.5 666.0 662.90 1.5 57.0 2D

9A Tupper Upstream 1.5 666.0 663.49 1.5 2D

9B Tupper Downstream 1.5 666.0 662.84 1.5 57.0 2D

9B Tupper Upstream 1.5 666.0 663.38 1.5 2D

9C Tupper Downstream 1.5 666.0 662.92 1.5 57.0 2D

9C Tupper Upstream 1.5 666.0 663.48 1.5 2D
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Figure 5 shows examples from the 1D data editor for the 15th Street bridge and Figure 6 shows an example 

from the 2D connection data editor for the 102nd Avenue culvert crossing.  

 
Figure 5. The HEC-RAS 1D data editor view for the 15th St. Bridge. 

 
Figure 6. The HEC-RAS 2D connection data editor view for the 102nd Ave. culverts. 
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The crossing characteristics for 1D segments and 2D area connections are entered into the data editors 

similarly, but the governing modelling approach differs. For most structures within the 1D domain, the 

“highest energy answer” is selected for the low flow method and the “pressure and/or weir” method is 

selected for high flow conditions. For bridges that were not close to overtopping, the high flow method 

was changed to energy only, as seen for the 15th St. bridge in Figure 5. Also within the 1D data editor, the 

maximum headwater (hydraulic properties table) for non-overtopped crossings was set to the high chord 

elevation, while the overtopped crossings were set to just above the maximum water surface elevations. 

This was an iterative process to produce a smooth hydraulic properties curve for stable simulations.  

The 2D connection data editor requires standard culvert characteristics to be input such as culvert length 

and inverts, entrance and exit loss coefficients, and manning’s roughness coefficient. These values were 

assigned without iteration.  

2.4 Flow Parameters 

Unsteady flow data files were populated at model inflow points for all scenarios such as the existing 

condition and climate change scenarios, as presented in Section Error! Reference source not found.. of 

the main report. For the Dawson Creek model, four external boundary lines were used, corresponding to 

the main channels. In addition, the model included 10 stormwater discharge points and a normal slope 

downstream (friction slope or normal depth equal to 0.0029). The stormwater discharge points had 

constant or steady flow for the duration of the simulations, a conservative approach. The existing 

conditions peak flows for each inflow location are in Table 4. The three main channels were the only flows 

represented as boundary conditions, as notated in the table. The fourth boundary condition is at the 

downstream model boundary outflow.  

Table 4. Annual exceedance probability (AEP) peak flows in cubic metres per second (m3/s) for model inflows (A). 

 
 
AEP (%) 

Upstream 
Dawson 

Creek 
(m3/s) 

South 
Dawson 

Creek 
(m3/s) 

Ski Hill 
Creek 
(m3/s) 

N1 Dangerous 
Goods Rt. 

(m3/s) 

N2 John 
Hart Bridge 

(m3/s) 

N3 17th St. 
Bridge 
(m3/s) 

Applied at: Boundary Boundary Boundary Internal Internal Internal 

50 6 5 0.7 1.4 0.3 0.2 

20 11 10 1.5 2.8 0.7 0.4 

10 17 16 2.2 4.2 1.0 0.6 

2 36 34 4.9 9.1 2.2 1.3 

1 49 46 6.6 12.4 3.0 1.8 

0.5 67 62 8.9 16.7 4.1 2.4 

0.2 98 92 13.1 24.6 6.0 3.5 
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Table 4. Annual exceedance probability (AEP) peak flows in cubic metres per second (m3/s) for model inflows (B).  

 

 

AEP (%) 

N4 South 

Dawson 

Outfalls 

(m3/s) 

N5 15th 

St. Bridge 

(m3/s) 

N6 10th 

St. Bridge 

(m3/s) 

N7 Kin 

Park 

Bridge 

(m3/s) 

N8 Rotary 

Bridge 

(m3/s) 

N9 

Tributary 

to Ski Hill 

Creek 

(m3/s) 

N10 

Downstream 

of Rotary 

(m3/s) 

Applied 

at: 

Internal Internal Internal 

Internal 

ndary 

Internal Internal Internal Internal 

50 0.1 0.1 0.5 0.1 0.5 1.1 0.5 

20 0.1 0.3 0.9 0.3 0.9 2.3 0.9 

10 0.2 0.4 1.4 0.4 1.4 3.4 1.4 

2 0.4 0.9 3.0 0.9 3.1 7.4 3.0 

1 0.5 1.2 4.0 1.3 4.2 10.1 4.0 

0.5 0.7 1.7 5.4 1.7 5.7 13.6 5.4 

0.2 1.0 2.5 8.0 2.5 8.3 20.0 8.0 

 

After establishing the boundary conditions, the user must also define the initial conditions of the system. 

The study area of Dawson Creek is complex, with many inflow points, making it challenging for the 

modeler to approximate the initial conditions or the starting water elevation. To overcome this, we used 

a restart file to replace the user specified fixed flow estimates. The file was created four hours after the 

beginning of the simulation to plug back in as a hot start. Meaning that the total simulation time was 

decreased to just over four hours to create the file; the restart file was loaded into the flow file, and then 

the full simulation was run. Using a restart file as the initial flow conditions decreases the run time slightly 

and increased stability for higher flow events. Similarly, we set the initial flow conditions to a four-hour 

warm-up time to make the model more stable. The restart file names follow the internal HECRAS naming 

convention. Files are associated to a plan by the program-assigned plan number. For example, in HECRAS 

the automated restart file name “DC_01.p49.09JAN2020 0700.rst” has the project name DC_01, plan 

number p49, and restart time stamp for date and time 09JAN2020 0700. 

Initially, the model was run and stabilized using only the unsteady flow hydrographs of the four boundary 

conditions. This became more challenging as the 10 stormwater discharge points were incrementally 

added and as the simulated flows increased (i.e., from the 10% to the 1% AEP). To stabilize the model, 

especially with the higher magnitude flows, we modified the unsteady flow hydrographs of the four 

boundary conditions to drain. Therefore, the unsteady flow data starts with the peak flow for four time 

steps and then decreases with the tail of the hydrograph. Peak values for all simulations and inflow points 

are available in Appendix B of the flood mapping report.  

2.5 Unsteady flow analysis plan 

Once geometry and flow data have been input, the user can proceed with running the simulation. This 

involves creating a “plan” which combines geometry and flow data, as well as simulation time, 

computation settings, and simulation options. A summary of the model scenarios along with the HEC-RAS 
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plan names, geometries, time steps by simulation, and total run times can be found in Table 5. The table 

can be used to setup a plan for future simulations.  

Table 5. Summary of run parameters.  

 

For illustration of the run parameters, the Existing Conditions “Current_2AEP” plan window can be seen 

in Figure 7. The plan name, geometry, and flow file information are shown for the 2% AEP flood under 

existing conditions. The computation interval is 12 seconds and the run time is 4 days, as summarized in 

Table 5.  

50% Current_50AEP Trib_50AEP 15

20% Current_20AEP Trib_20AEP 10

10% Current_10AEP Trib_10AEP 12

2% Current_2AEP Trib_2AEP 12

1% Current1_1AEP Trib_1AEP 12

0.5% Current_05AEP Trib_05AEP 4

2016 Event 2016Q 2016 Event 2016Q DC_2016 2016Q 6

50% 2050_50AEP 2050_50AEP 15

20% 2050_20AEP 2050_20AEP 15

10% 2050_10AEP 2050_10AEP 6

2% 2050_2AEP 2050_2AEP 12

1% 2050_1AEP 2050_1AEP 5

0.5% 2050_05AEP 2050_05AEP 5

50% Upgrade1_50AEP Mitig_50AEP 20

20% Upgrade1_20AEP Mitig_20AEP 20

10% Upgrade1_10AEP Mitig_10AEP 12

2% Upgrade1_2AEP Mitig_2AEP 12

1% Upgrade1_1AEP Mitig_1AEP 12

0.5% Upgrade1_05AEP Mitig_05AEP 5

50% Upgrade2_50AEP Mitig_50AEP 12

20% Upgrade2_20AEP Mitig_20AEP 10

10% Upgrade2_10AEP Mitig_10AEP 12

2% Upgrade2_2AEP Mitig_2AEP 12

1% Upgrade2_1AEP Mitig_1AEP 10

0.5% Upgrade2_05AEP Mitig_05AEP 6

Storage 
StorageOnly_05AEP 

(reduce 0.5% flow to 

10% AEP flow)

Storage 0.5% Upstream Storage DC_FinalGeom Storage_05AEP 12

Combination 
(Upgrade and Storage)

Storage_05AEP 

(storage and 

Upgrade-1)

Storage 0.5%

Upstream Storage 

and 

Upgrade-1 (8x3 m)

DC_Final_8x3m Storage_05AEP 12

Upgrade-2 

(12x3 m)
Mitig_#AEP DC_Final_12x3m

Mitigation Options

Climate Change

(2050)
Hyd_#AEP DC_FinalGeom

Upgrade-1 

(8x3 m)
Mar_#AEP DC_Final_8x3m

Plan Time 

Step (s)

Existing Conditions Current_#AEP DC_FinalGeom

Model Run Type
Model Run 

(File name)

Modelled 

Indicative AEP 

or Event

File Name, 

Short ID
Geometry Flow File
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Figure 7. Unsteady flow analysis window. 

The settings for the unsteady flow analysis plan can also play an important part in model stability. The 

computation settings and simulation options were slightly modified to increase stability as explained in 

Section 4.  

2.6 Modifying Model Conditions 

Apart from exploring flood hazard under various scenarios, the hydraulic model was also setup to compare 

results to the 2016 flood event and potential mitigation options. For the 2016 flood simulations, the 

existing conditions geometry was copied to the 2016 flood simulation and then modified in key areas. This 

ensured that all other parameters were consistent. Modifications included reverting bridge geometries to 

the 2016 conditions and reducing the available flow area through structures. An example of reduced flow 

capacity at the 102nd Ave. crossing can be seen in Figure 8. The obstructions seen represent debris and 

blockage. We found that blocking the flow through the different sized culverts by reducing water 

elevations to a common level more stable, compared to applying a percentage of cross-sectional flow area 

blocked that results in different flow elevations from one culvert to another.  
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Figure 8: 102nd Ave. culverts modified with flow obstructions. 

Additionally, the model geometry and flow files from the existing conditions model runs were copied to 

create the mitigation options model geometries. Therefore, only the intended area, the 102nd Ave 

crossing, reflected upgrades in the mitigation option runs. However, the storage area options were not 

modified in the geometry nor by burning an area into the DEM, but rather in the unsteady flow file. The 

storage was represented by an attenuated hydrograph for the Storage and Combination options.  

Most of the modelling effort and troubleshooting was completed by this point in the process. Therefore, 

the two mitigation geometries and four mitigation plans were created relatively easily.  The effort was 

focused on analyzing preliminary results to understand the flood effects and to support the development 

of reasonable mitigation options. 

3 Challenges and Improvements 
The complex study area of the Dawson Creek presented challenges we would have liked to study further 

given more time and resources. The challenges and improvements are summarized in the following: 

• Bathymetry and topography dataset limitations were uncovered during the modelling process. 

These datasets are the most important inputs to a 2D model and although they are generally robust 

for this hydraulic model, there are issues of note. Specifically, the main channel was constructed using 

interpolation of 2D cross-sections. Variation and small errors may be expected between sections. 

Further, smaller side channels were not surveyed, but rather represented by LiDAR. Ideally, the DEM 

would be processed with a hydrology specific GIS tool.  

• Challenges and limitations from the hydrologic analysis (Section 5.6 of the main report) were carried 

through the hydraulic modelling and mapping. To appropriately include the bridge structures, they 

were included as 1D structures within a 2D domain whereas we would have preferred to model and 

calibrate all structures in 2D. More hydrologic data may have resulted in a different modelling 

approach regarding structures.   
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• Site-specific data would have supported calibration and validation. The design flows are significantly 

higher than the verification flows – on the mainstem the 0.5% AEP peak flow is 98 m3/s as compared 

to the 2016 estimated flow of 44 m3/s. The availability of robust hydrometric data would support 

more extensive verification and would have addressed the above issues. 

• Model input flows were represented as a drain rather than a hydrograph in order to add to the 

model stability. This means that the beginning of the simulation started with the peak flows and 

decreased with time. The hydraulic changes such as the minimum and maximum water surface 

elevations are captured as the water recedes. We would have liked to increase the number of 

simulations with a range of hydrograph shapes to see potential differences in flood results.  

• More detailed Storage and Combination option results would be informative. The Storage and 

Combination options were modeled for a single modified hydrograph with a criterion to avoid 

overtopping at the 102nd Ave crossing. We would have liked to simulate storage for a range of events 

to observe the benefits for lower magnitude floods. We would also have liked to simulate storage 

effects at other locations such as the large contributing area upstream of the Dangerous Good Route. 

This could be modelled by several smaller storage areas located within each of the larger sub-

watersheds upstream. This would provide a better picture of the safety and sensitivity of other 

crossings during events.  

• The number of final simulations for the different geometries was limited. We modeled several 

events in developing the final model products but would have liked to expand the number of final 

simulations to better illustrate trends in results. We would have liked to apply the 2016 hydrology to 

all geometries (i.e., existing conditions and all mitigation options) to compare the results using an 

event that is familiar to the community. Comparable 2016 event results would also show how the 

upgrades since 2016 have improved the flood risk.  

4 Factors affecting stability in HEC-RAS 
An unstable numerical model develops errors until the solution begins to oscillate or until the 

computations cannot continue. Instabilities, especially at bridges and culverts, may be due to a few 

common errors such as poorly defined geometry, actual numerical errors, or actual results that have an 

explanation but are numerically difficult to process. Developing a stable model is a common problem, 

especially for unsteady flow models with geometric complexities.  

Model stability is a problem if the program “blows up” at the start of the simulation, the program reports 

that “the solution went unstable”, the computed error in water surface is large, or maximum iterations 

are reached for several time steps with errors. Issues can usually be identified by considering the 

simulation time and type of error. A review of the profile plots, cross-section plots, and output tables can 

indicate problem areas. Common parameters to improve model stability are reviewed below.  

1. Htab parameters and culverts – Discontinuities in the Htab curves can be seen by looking for 

stretched or compressed lines in the “Hydraulic Property Plots”. Open the crossing next to the 

curves and align the y-axis, elevation, to see if a feature or setting may be causing the 

discontinuity. This may be where bad ineffective flow areas are having an impact on stability. An 

additional problem may be that the curves do not go high enough, so the program must 

extrapolate to reach a solution. This is addressed by increasing the head water maximum 
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elevation to just over the maximum water surface elevation after a solution is reached. We 

increased the setting to 80/60/40 as seen in Figure 9. We also set the head water maximum 

elevation and maximum flow, as recommended.  

 

 
Figure 9: Tab parameters. 

2. Ineffective flow areas – For 1D segments, the ineffective flow areas should be adequately set to 

represent the expansion and contraction at a structure in the model. The ineffective flow area 

option is used to restrict the flow until the set elevation is triggered and flow then overtops the 

roadway. When set adequately, this represents the active flow area that is potentially contracting 

upstream. We started with a 1:1 contraction rate where the distance between the cross-section 

(XS 3) and structure is the distance added between the ineffective flow area locations. If XS 3 is 3 

m from the culvert, the ineffective flow areas are moved out 3 m (or 6 m total across).   

3. Bridge or culvert coefficients – Check that the coefficients are entered correctly from the tables 

in the Geometric Data window. 

4. Bridge modelling approach – This may be an iterative process in determining what best reflects 

conditions at the bridge. We started all bridges at the highest energy answer for low flow methods 

and pressure and weir for the high flow methods.  

5. Cross-section geometry (1D) – Cross-sections located too far apart cause numerical dampening. 

Conversely, cross-sections too closely together cause wave steepening. This is because the 

changes in hydraulic properties are too great between time steps. The upstream cross-section (XS 

4) should be far enough that flow has not yet contracted so the culvert has no effect on flow; 

cross-sections adjacent to the bridge (XS 3 and XS 2) shouldn’t be against the bridge; and the 

downstream cross-section (XS 1) should also be far enough that flow has completely expanded so 

the culvert has no effect on flow.  

a. Cross-section interpolation is a tool that can be used to tweak or test spacing with little 

effort by the user. Closer spacing may be required for steeper reaches and transition 

zones.  

b. The cross-section table properties should be modified to reflect the starting elevation as 

the channel invert. There is an automated button for this. To further refine, the 

increments should be decreased for better resolution and the points should be increased 

to go high enough.  
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6. Mesh cell alignment (2D) – For 2D, the mesh alignment should be with the flow. The mesh cell 

size should be small enough to capture detail but not too small for larger computational changes. 

Defining the mesh is an iterative process, especially at structures.  

7. Bridges and Culverts – Bridges may be modelled as culverts, especially if the shape reflects a 

culvert with smaller opening and deep. Culverts may also be modelled as bridges, especially if the 

shape resembles a bridge with a broader opening compared to the road width. Data should be 

available for calibration.  

8. Manning’s roughness coefficient (n) – Manning’s n values that are too low may cause instability 

due to shallower depths, higher velocities, or supercritical flow. This is more important in steep 

reaches where velocities may start higher. Manning’s n values that are too high do just the 

opposite - locally increase depths and attenuate the hydrograph downstream. The user should 

ensure reasonable values by referencing field data and verifying estimates.  

9. Computational time step selection – Too large a time step will cause attenuation of the peak and 

instability while too small of a time step will cause long computation times. The solution may 

explode or go unstable immediately if the time step is too large because the changes with respect 

to distance and time are too great. Stability and accuracy can be achieved with a time step that 

satisfies the Courant condition (of approximately 1). See HEC-RAS documentation1 for details 

(Figure 10. Three major pieces of HEC-RAS documentation with description (USACE HEC 

2016).Figure 10).  

 

1 US Army Corps of Engineers Hydrologic Engineering Center. HEC-RAS River Analysis System Hydraulic Reference 
Manual. Version 5.0. February 2016. Weblink: https://www.hec.usace.army.mil/software/hec-
ras/documentation/HEC-RAS%205.0%20Users%20Manual.pdf 
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Figure 10. Three major pieces of HEC-RAS documentation with description (USACE HEC 2016). 

10. Computation Options and Tolerances menu – Three tolerances can be set by the user as seen with 

default values in Figure 11: the water surface calculation, storage area elevation, and flow 

calculation tolerance. The user should only change these if confident. Changes can reduce stability 

or increase the computation time. In the General tab and the 1D/2D tab, the maximum number 

of iterations was set to the maximum values of 40 for 1D and 20 for 1D/2D. The program will 

iterate if the calculated derivatives and solutions are greater than the allowable tolerance. 

Iterations will generally improve the solution, but if the program is reaching the maximum number 

of iterations for each calculation, the time step may need to be modified.   
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Figure 11: Computation options and tolerances. 

11. Lateral structures and weirs – Long lateral weirs can cause instability because a small increase in 

stage can result in a large change in flow over the lateral structure. This is more of a concern when 

the flow is leaving directly from the river rather than the floodplain. Modifying the computational 

time step may also address this concern. Changing the Inline and Later Structure stability factor 

may also help, but with less accuracy.  

a. The weir flow submergence decay exponent may reduce oscillations.  

12. Initial flow conditions – The initial flow should be consistent with the first time step of the 

hydrograph (or the baseflow if greater). If the flows do not match, this will likely cause the model 

to blow up immediately. The flows are used for setting up or calculating stages based on steady 

flow backwater calculations. The user-input flows can be replaced with a restart file once created 

from the first simulation.  

13. Low flow conditions – Low flows are problematic for 1D models or segments because the flow 

may be simulating riffles and pools. This can be addressed by increasing the baseflow. The user 

can do this easily by modifying the hydrograph or using the minimum flow (Qmin) option. The 
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general rule of thumb is to start with a 1% of peak flow increase and limit the baseflow to 10% of 

the peak flow. Note that the 2D domain handles wetting and drying much better, which is 

advantageous for certain systems.  

14. Drops in elevation – Drops in the channel bed elevation can cause flow to pass through critical 

depth and may result in an unstable solution. If an artifact in the DEM, this can be easily modified 

in the 1D cross-sections. Increasing the baseflow may also address this instability.  

15. Downstream boundary – The normal slope is a common downstream boundary, especially when 

the water surface is unknown. The normal slope should be estimated from the channel slope so 

its not too steep or gradual. 

5 Conclusion 
This document has provided supporting information on the hydraulic model, building on Section 6 of the 

main report. The objective of this document was to facilitate the use of the hydraulic model by future 

users who were not involved in the project. The insights provided are intended to inform these users of 

modelling decisions, limitations, and potential improvements. 
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To: City of Dawson Creek 
 

From: Nikoletta Stamatatou, Tamsin Lyle 
Ebbwater Consulting Inc. 

Date: 7 November 2019 File Number: P149 

Subject: Hydraulic Modelling Software Selection 

1. Introduction 
Ebbwater Consulting Inc. (Ebbwater) has been retained by the City of Dawson Creek (the City) to 

complete flood mapping of the City’s main river channel. This memo outlines the key 

considerations for the selection of a suitable hydraulic modelling software given the 

characteristics of Dawson Creek; a recommendation is also given. 

A hydraulic model is a computer program that simulates water movement through systems of 

open channels or pipes. A primary use is to identify flood extents, depths, and velocities under 

various flow scenarios.  

In hydraulics, there is no single tool that can solve all problems. The selection of a software is 

driven by the river system and the model’s technical characteristics, the resources and demands 

of the community, the transparency of the model’s calculations, and the cost of the software. 

There are many options when it comes to modelling a river; one can choose a simple one-

dimensional (1D) model, opt for a more detailed fluvial two-dimensional (2D) model, or select a 

coupled 1D-2D model. In accordance with what was prescribed in the RFP and what is most 

appropriate for the study area, we are focused on 2D models as they are the most appropriate 

type of models for the study area. 

For the purposes of this project, we conducted an initial review of the project’s hydraulic model 

capability criteria, based on technical and practical needs. HEC-RAS 2D and TELEMAC 2D were the 

strongest contenders, as they are two of the most widely used open-source 2D models. Therefore, 

we focused on these two hydraulic models for a more detailed comparison of more specific 

performance requirements.   

This memo includes an introduction of basic hydraulic concepts (Section 2), an overview of the 

goals that should be achieved with the hydraulic modelling (Section 3), a short description of the 

HEC-RAS 2D and TELEMAC 2D models (Section 4), a detailed model comparison (Section 5), and 

finally our conclusions and recommendation regarding the optimal software choice for this study 

(Section 6). 

2. Basic Hydraulics Background 
The basic purpose of using models is to show the movement of water within a river or waterway. 

In this way we are able to understand and visualize the hydraulic behavior of a system and, 

depending on the focus of the model, to define the inundation areas, to support the design of 

hydraulic structures, or to complete a detailed analysis of flow across a floodplain. 
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There are two basic categories of models; the simple 1D model and the more comprehensive 2D 

model (and/or a combination of the two). The 1D models have historically been easier and faster 

to use; however, they use more assumptions, such as the following (Ahmad & Simonovic, 1999): 

a. the density of the water along the water body is constant 

b. the slope of the channel bottom is shallow 

c. the length of the water body is much greater than the water depth (i.e., there is no lateral 

water movement). 

When using 1D models, the modeler predefines the flow routes and then creates cross-sections 

along the river. For the areas defined by the cross-sections, the program calculates the velocity 

and depth based on 1D equations of flow (conservation of momentum and conservation of mass). 

As a result, the different variables (such as velocity and depth) are calculated only in the direction 

of the river. These types of models have proven to behave better in incised rivers, where the 

floodplains are narrow, as these types of rivers fulfill the assumption of one-dimensional flow. 

On the other hand, 2D models use fewer assumptions. As a result, they offer more accurate 

representation of the hydraulic system than the 1D models. The modeler does not need to 

predefine flow routes or to create cross-sections. The programs base their calculations on a digital 

elevation model (DEM) and bathymetric information as their foundation. The modeler creates a 

mesh (a triangular or rectangular grid), for each element1 for which the program calculates the 

average velocity and depth in two dimensions (i.e. flow direction on the vertical plane).  The 

results are thus calculated for the whole study area instead of representative cross-sections. The 

above makes 2D models a superior tool in areas with more complex topographic features and 

large floodplains. In these cases the flood water flow is not only parallel to the bottom of the river, 

but it is also lateral. 

Apart from being more accurate, the outputs from 2D models are more easily interpreted. Since 

they are more intuitive, they can be more readily applied for community engagement.  

 

  

 

1 The mesh subdivides the area of study into smaller domains – elements. 
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3. Hydraulic Modelling Task Goal 
The goal of the hydraulic modelling task is to produce flood maps within the study area boundary 

(Figure 1) following modern standards (APEGBC, 2017). Following the completion of this project, 

the flood maps and hydraulic model will be used by the City to conduct an assessment of flood 

mitigation options (e.g., new crossing designs, land use planning, etc.).  

The minimum criteria for the software used for this project’s hydraulic modelling task are based 

on having the following capabilities: 

• Simulate flood flows under various annual exceedance probabilities (AEPs), including 

climate change. 

• Spatially represent and provide flood depth and velocity information.  

• Consider physical constraints caused by bridge crossings and culverts in the main river 

channels. The study area has several crossings that are known hydraulic constraints and 

will need to be appropriately modelled. 

• Incorporate the Stormwater Model’s outputs for the City’s urban drainage and 

stormsewer system. (Figure 2). 

• Be user-friendly and cost-effective, to be easily updated by any hydraulic modeller in the 

future. Note that only  an open-source software can meet this criteria. 

 

Figure 1: Project Study Area. 
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In order to adequately represent the river system for this project, we believe that a 2D model is 

required. As previously mentioned, a 1D model could be used to model an incised river channel; 

however, a 2D model would better represent flow paths, and relative depths and velocities over 

the complex floodplain.  With the help of the high-resolution bathymetry and LiDAR, the hydraulic 

model’s outputs will allow us to prepare easily understandable, modern flood maps.  

 

Figure 2: Dawson Creek's stormsewer system. 

4. Overview of Candidate Models  
Many models meet the majority of the criteria listed in the previous section that relate to 

adequately representing the river system. However, few of those models are open-source, which 

we consider to be critical to the success of Dawson Creek’s long-term flood management 

objectives. As mentioned above, HEC-RAS 2D2 and TELEMAC 2D[A1]
3 are two of the most reputable 

open-source 2D hydraulic models. Most importantly, full documentation for both models is 

 

2 https://www.hec.usace.army.mil/software/hec-ras/ 

3 http://www.opentelemac.org/index.php/presentation?id=17 

https://www.hec.usace.army.mil/software/hec-ras/
http://www.opentelemac.org/index.php/presentation?id=17
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readily available, including the equations that describe the physics and mechanics of river 

processes that they simulate. This is in contrast to other, proprietary, hydraulic models that are 

“black boxes”—they do not provide access to the underlying model equations.  

Furthermore, the open-source HEC-RAS 2D and TELEMAC 2D models offer free access to any user 

at any time. This means that once a model has been built, it is easily sustainable—any hydraulic 

modeller will be able to perform changes in case of additional work. We provide a short 

description of each model below, before comparing them relative to specific project 

requirements. 

TELEMAC 2D  

This modelling software is a part of the open TELEMAC-MASCARET system, a suite of finite 

element computer programs owned by the Laboratoire National d'Hydraulique et Environnement 

(LNHE) in France, and supported by the Canadian Hydraulic Centre (CHC) in Ottawa. TELEMAC 2D 

has been used in the study of many large rivers and estuaries in Canada such as the Columbia 

River, the Red River, the St-Lawrence around Cornwall and Montréal, and the Manicouagan 

estuary; it is supported and used by several large organisations including BCHydro and 

HydroQuébec It has also been used in several rivers in Europe such as the Loire, Elbe, Gironde, 

and Thames rivers.  

This model is widely employed and well-known; it uses a finite-element scheme 4  based on 

triangular grid elements. TELEMAC 2D performs 2D hydraulic calculations with the help of Saint-

Venant equations of momentum and continuity, derived from the Navier-Stokes equations by 

taking the vertical average. The program computes results for each node of the computational 

mesh (Lang, Desombre, Riadh, Goeury, & Hervouet, 2014). 

 

4 A finite-element method is a commonly used numerical method. Under this methodology, the study area is 

subdivided into small, simpler parts (defined as elements). Then, simple equations are solved for each of these 

elements separately, returning results for each part of the grid. 
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Figure 3: Model mesh developed with BlueKenue, one of TELEMAC’s data preparation tools. (Ebbwater Consulting, 

2018). 

HEC-RAS 2D  

This software is a newly developed tool by the Hydrologic Engineering Centre of the US Army 

Corps of Engineers. Its previous edition, HEC-RAS 1D, is one of the most referenced programs for 

hydraulic modelling in the world. The development of the 1D counterpart has been continuous 

since 1995, when the first model version was released.  The 2D version of the software has quickly 

gained traction and is being widely used in Canada; it has recently been applied to a high-profile 

project to model the Lower Fraser River. 

HEC-RAS 2D offers the options of two-dimensional hydrodynamic flow or coupled 1D-2D solutions 

and performs two dimensional hydraulic calculations with the help of 2D Saint-Venant equations 

of momentum and continuity or the 2D diffusion wave equations (Brunner, 2016). 
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5. Candidate Model Comparison 
Many factors can play an important part in the selection of a model, depending on project 

requirements. As mentioned in the previous section, both HEC-RAS 2D and TELEMAC 2D meet our 

minimum model software capability criteria, as they are able to adequately model the river 

system and they are open-source. However, even though both programs meet these criteria, 

some key details differentiate them.  

Considering the modelling needs for Dawson Creek in more detail, each of the candidate model’s 

performance requirements are compared based on  technical characteristics, practical 

considerations, and transparency, as described below: 

1. Technical Characteristics:  

a. Ability to model the river system  

Dawson Creek‘s river system includes many hydraulic constraints, such as several 

crossings, culverts and bridges. Another consideration is the incorporation of the 

stormsewage modelling results. For both HEC-RAS 2D and TELEMAC 2D, 

modelling culverts and adding boundary conditions at the locations where the 

stormsewer system discharges to the creek is an easy process. However, the 

bridges are modelled differently in each model. In HEC-RAS 2D, at bridge locations 

the user needs to create 1D links and build a 1D/2D model in order to connect 

the bridges to the main 2D model. An alternative option is to modify the DEM so 

it can include the bridges and then model them as culverts, but this method limits 

the model’s ability to model bridge decks.  

On the other hand, with TELEMAC 2D the user can model the bed and the bridge 

opening directly in the mesh in case they expect that the flows would be lower 

than the deck or they can model the discharge through the bridge. The main 

disadvantage of the latter is that the only geometry offered for bridges is a 

rectangular section, which is not often accurate. 

Overall, both computer programs can model bridges, but the current HEC-RAS 2D 

edition does not offer a way to directly model bridges within the 2D model. 

b. Mesh Type 

Both models support unstructured meshes; this means that the modeller can 

use different mesh sizes throughout the study area. This is very helpful, as 

areas that include buildings or other important structures can be depicted in 

higher resolution in comparison to areas that might be simpler (e.g. flat 

agricultural field where properties are homogeneous across a large area). The 

use of an unstructured mesh instead of a fixed grid reduces the number of 

calculation iterations required. As a result, the model runs more quickly and 

efficiently. It is worth noting that TELEMAC 2D has the option of modifying the 

topography/bathymetry directly through its data preparation tool (i.e. 
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BlueKenue). HEC-RAS 2D, however, requires the use of Geographic Information 

System (GIS) software to perform changes in these characteristics. 

c. Processing Speed 

Having a software that runs fast is important in many aspects—it can make the 

model easier to update and to work with. There are various options to improve 

model performance in this regard. Examples include running models in parallel 

and working with cloud computers. Both TELEMAC 2D and HEC-RAS 2D have 

similar performance-enhancing options. Furthermore, processing speed is not a 

significant issue due to the size of the study area; therefore, both programs are 

considered equally fast. 

 

2. Practical Considerations:  

a. Sustainability  

Both programs are open-source and this allows any hydraulic modeller to 

access the modelling software.  Both computer programs are funded by large 

organizations and are supported by large user groups. This increases the 

likelihood that they will continue to be developed and supported in the 

future. 

b. User Experience  

Both programs have Graphic User Interfaces (GUIs) that are compatible with the 

Windows operating system and link to GIS software. HEC-RAS 2D has a better user 

interface (Figure 4) in comparison to command prompt-based TELEMAC 2D 

(Figure 5). HEC-RAS 2D uses a single GUI working environment and does not 

require a separate data preparation/visualization tool to operate. In terms of 

support, TELEMAC 2D and HEC-RAS 2D have manuals and online forums; 

however, since HEC-RAS 2D is more recent it has a more active user base.  
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Figure 4: HEC-RAS 2D user's interface (RAS-Mapper, figure from HEC-RAS manual) (Brunner, 2016). 

 

 

Figure 5: TELEMAC 2D user's interface (notepad, command prompt, data preparation tool) (Ebbwater Consulting, 
2018). 
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3. Transparency: 

a. Visibility of Model Calculations  

In both programs, the underlying equations are visible to users, and the models 

are not ‘black-boxes’. In that way the modeller is able to assess the validity of the 

equations used. 

b. Customization of Code 

TELEMAC 2D allows customization of code5, in contrast to HEC-RAS 2D, that does 

not allow any code modifications. Code modifications are very useful when the 

model requires more things that just following standard processing. However, in 

our project, code modification is not anticipated. 

A summary of the comparison of the candidate models is in Figure 6. The length of the bars 

show the relative capability that each modelling software has in each of the performance 

requirement areas. The lack of a bar means that the software does not offer the 

functionality.  

 

Figure 6: Comparison of HEC-RAS 2D and TELEMAC 2D hydraulic modelling programs. 

 

5 open TELEMAC-MASCARET - http://wiki.opentelemac.org/. (2017). Retrieved from 
http://wiki.opentelemac.org/doku.php 
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a. Ability to Model the River System
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6. Conclusions and Recommendations 
The initial review of model capability criteria (Section 3) suggested that both HEC-RAS 2D and 

TELEMAC 2D can successfully represent the river system for the Dawson Creek Flood Mapping 

project. Specifically, these candidate models meet minimum requirements for this project, 

including the ability to simulate the flows in a 2-D environment, model the bridges and culverts 

within the study area, incorporate the outputs from the urban drainage model[A2]. Importantly, 

both models are also open-source programs. 

After the initial review, we provided an overview of the candidate models (Section 4) and 

proceeded to a more detailed comparison based on more specific requirements related to 

technical characteristics, practical considerations, and transparency (Section 5). HEC-RAS 2D 

shows better performance in user experience, including a better interface and an active online 

user support. It is also a better choice in terms of future use of the model; its interface allows 

modifications such as the addition of culverts to be made more easily. Therefore, based on the 

detailed comparison summarized in Figure 6, we recommend HEC-RAS 2D as the modelling 

software for this study. 
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