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Yours truly, 

 

 

 

   

 

Dan McParland, M.Sc., P.Geo.    Robin McKillop, M.Sc., P.Geo. 

Senior Fluvial Geomorphologist    Principal, Geomorphologist 

 

 

mailto:dan.mcparland@pecg.ca


Dawson Creek Fluvial Geomorphology Assessment 

 

 

April 14, 2020 
Palmer Report - Dawson Creek Geomorphology Assessment - 14april2020 i 
 

Executive Summary 

Palmer was retained by Ebbwater Consulting Inc. (‘Ebbwater’), on behalf of the City of Dawson Creek 

(‘City’), to complete a fluvial geomorphology assessment of watercourses within the City to support and 

inform Ebbwater’s flood mapping assessment. The objectives of the fluvial geomorphology assessment 

were documentation of historical and recent trends in floodplain processes, forecasting the limits of future 

erosion hazards associated with flood events, and providing recommendations for improved control and 

management of erosion. Palmer reviewed hydro-technical reports, surficial geology mapping, LiDAR-

derived digital elevation models and contours, and recent and historical aerial photography to enhance our 

understanding of the geomorphological, geological, and topographic settings within the study area. As a 

basis for strengthening understanding of the locations, mechanisms and implications of greatest changes 

in river planform, a systematic comparative overlay analysis was completed based on historical and recent 

imagery. As well, Palmer completed field reconnaissance in collaboration with an Ebbwater team member 

on August 19-20, 2019. 

 

Based on the channel overlay analysis, lateral migration hazard zones were delineated for 24 meanders 

along Dawson Creek and four meanders along South Dawson Creek that exhibited systematic migration in 

recent decades. Furthermore, potential avulsion (i.e. rapid shift in channel planform) sites were documented 

at 15 locations along Dawson Creek and 12 locations along South Dawson Creek. No erosion hazard zones 

or potential avulsion sites were identified along Ski Hill Creek due to extensive straightening and hardening 

of the channel. The channel overlay analysis documented widespread anthropogenic channel realignment 

and straightening of Dawson Creek prior to 2005. Most notably, numerous realignments occurred from 

Reasbeck Road downstream to the Ski Hill Creek confluence between 1959 and 1984. As well, undersized 

culverts beneath road crossings have impacted natural geomorphological processes along Dawson Creek, 

South Dawson Creek, and Ski Hill Creek. 

 

Natural channel avulsions and lateral channel migration impacted the planform and profile of Dawson Creek 

less than channel realignments. The pronounced channel shortening and steepening as a result of the 

realignments alters natural fluvial processes (e.g. sediment recruitment, planform progression, channel 

incision) and greatly influences flood conveyance and routing. Downstream of the South Dawson Creek 

confluence, points of contact between the irregularly meandering Dawson Creek and the well-defined valley 

walls influence channel morphology and erosional processes through planform confinement and 

contribution of sediment. These slopes are commonly unstable and susceptible to landsliding. Accumulation 

and jams of large woody debris have influenced bed morphology and planform development and induced 

natural channel avulsions throughout South Dawson Creek. The influence of large woody debris is less 

pronounced, although still notable, along Dawson Creek.  Ski Hill Creek has been extensively realigned, 

straightened and armoured over the period of record, which has impacted sediment transport, erosional, 

and depositional processes. Relative to Dawson Creek and Ski Hill Creek, South Dawson Creek is relatively 

undisturbed and is morphologically stable. 

 

Based on the findings of the fluvial geomorphological assessment, Palmer recommends the City replaces 

undersized culvert crossings, completes landsliding hazard assessments/mapping, determines depths of 

cover above buried infrastructure, limits future channel realignment and riparian vegetation removal, and 

updates their zoning and planning tools based on documented flood, erosion, and landslide hazards.
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1. Introduction 

Palmer was retained by Ebbwater Consulting Inc. (‘Ebbwater’), on behalf of the City of Dawson Creek 

(‘City’), to complete a fluvial geomorphology assessment of watercourses within the City to support and 

inform Ebbwater’s flood mapping assessment. Fluvial geomorphological processes along the watercourses 

within the City are driven by a combination of natural adjustments along meandering watercourses and 

historical and anthropogenic alterations to channel morphology. A fluvial geomorphology assessment of 

Dawson Creek and its tributaries within the City limits, including detailed fluvial geomorphology mapping, 

was completed to document historical and recent trends in floodplain processes and forecast the limits of 

future erosion hazards associated with flood events. 

 

Important background information, including the rationale for the assessment and details of the study areas 

(Section 1), is followed by a summary of the physical setting (Section 2). Section 3 describes the methods 

used for the assessment. Section 4 presents the results of the assessment, including summary tables and 

figures. Section 5 discusses the implications of the results, including areas of highest concern and key 

drivers of geomorphological change. Section 6 provides recommendations and mitigative strategies to 

manage erosional risk within the City. A photograph log documenting field conditions in August 2019 is 

provided in Appendix A. Comprehensive fluvial geomorphological mapping of the study area is provided 

in Appendix B.  

 

1.1 Background 

Floods have caused considerable damage within the City over the past half-century. In particular, the City 

has experienced two large floods over the past decade (2011 and 2016). The 2016 flood washed out two 

major road crossings (15th St and Rolla Road) and overtopped numerous other crossings, which impeded 

flood recovery efforts and limited emergency medical services. Climate change is expected to increase the 

severity and frequency of flood events in northeastern British Columbia (Fraser Basin Council, 2019). 

 

The City, along with other levels of government, has made recent efforts to better understand and 

proactively manage flood impacts within and near Dawson Creek (see Section 3.1). As part of its ongoing 

efforts, the City retained Ebbwater to update the flood mapping for Dawson Creek and its tributaries.  As 

part of the flood mapping assessment, the City is interested in better understanding the dynamic 

geomorphological response of its watercourses to flooding. Geomorphological change (e.g. bank erosion, 

channel avulsion) can occur suddenly, over the course of a single flood event, and have lasting impacts on 

the landscape. Fluvial geomorphological mapping is required to better understand and manage erosion 

hazards within the City. 

 

1.2 Study Area 

The study area for the fluvial geomorphology assessment, determined by the City, extends beyond the City 

limits (Figure 1). The fluvial geomorphology assessment focuses on three prominent watercourses and 

their encompassing valleys:  
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• Dawson Creek – extending from west of 223rd Road downstream to the confluence with Pouce 

Coupe River (approximately 24.2 km of channel as measured using the 2016 orthophotography) 

• South Dawson Creek – extending from east of Dangerous Goods Route downstream to the 

confluence with Dawson Creek (4.1 km) 

• Ski Hill Creek – extending from east of 219th Road downstream to the confluence with Dawson 

Creek (4.6 km) 

 

1.3 Objectives 

The overall objective of the fluvial geomorphology assessment is to help proactively manage erosion 

hazards within the City through several main tasks: 

• Documentation of historical changes along the subject watercourses (both natural and 

anthropogenic) 

• Identification of areas of existing and future erosion 

• Determination of the impacts of existing and proposed road crossings on fluvial processes 

• Recommendation of strategies for improved control and management of erosion  

• Prioritization of sites warranting follow-up, site-specific investigation and possibly mitigation 

 

2. Physical Setting 

Understanding the patterns and trends in bed and bank erosion requires knowledge of the physical setting. 

The existing geomorphological form and function of the river environments are firstly a result of a complex 

interaction of geomorphological, hydrological, and geological processes. They also reflect floodplain 

management, flow alteration, and channel realignment in association with growth of the City over the past 

50 years. The following sections describe aspects of the physical setting that contribute most to channel 

morphology and erosion.  

 

2.1 Physiography and Geology 

Dawson Creek and its tributaries, including South Dawson Creek, flow eastward across the bottom of a 

former glacial lake impounded at the margin of the retreating Laurentide Ice Sheet during deglaciation of 

the region roughly 10,000 years ago.  The channels have incised into the erosion-prone, fine-grained 

sediments (sand, silt and clay) deposited on the bottom of the glacial lake on underlying clay-rich till 

(Reimchen, 1980).  The amount of incision along the channels is driven by the local thickness of the original 

lake sediments, the energy available to entrain and transport coarser-grained, till-derived sediments from 

upstream, and the history of channel modification.  Long-term incision has formed a well-defined valley 

along Dawson Creek downstream of its confluence with South Dawson Creek, especially as it approaches 

Pouce Coupe River.  Points of contact between the irregularly meandering channel and the valley walls 

influence channel morphology and erosional processes through their confinement and contribution of 

sediment, which gets transported downstream in suspension or as bed material load. The slopes of the 

valley walls are commonly unstable and susceptible to landsliding (e.g. rotational/retrogressive slumps) in 

response to minor increases in water content and/or over-steepening from fluvial erosion. Widespread 

landsliding along the valleys of Dawson Creek and its major tributaries is likely to continue for millennia, 

until slopes reach a stable morphology.   
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2.3 Climate and Hydrology 

The City has a mean annual temperature of 0.5°C. Mean summer temperature is 15°C and mean winter 

temperature is -14°C. Mean annual precipitation ranges from 350-600 mm (Dawson Creek, 2019). 

Temperatures and annual precipitation are expected to increase over the coming decades as a result of 

climate change. Due to warming temperatures, less precipitation is expected to fall as snow, leading to 

shallower snow packs, earlier freshets, higher peak flows, and less snowmelt contributing to summer flows 

(Fraser Basin Council, 2019).  

 

The total catchment area of Dawson Creek at the confluence with Pouce Coupe River is 274.2 km2. South 

Dawson Creek and Ski Hill Creek contribute 87.2 km2 and 27.4 km2 to the total catchment area, respectively 

(Ebbwater Consulting, 2018). Discharge in Dawson Creek and its tributaries is seasonal, with peak flows 

typically occurring during the spring freshet and low flows occurring in the winter. Large summer rain events 

can also lead to high flow events. Notable floods within the City occurred in 1972, 1974, 1990, 1997, 2001, 

2011, 2016, and 2018 (Ebbwater Consulting, 2018). The 2016 flood was caused by intense rainfall. The 

peak discharge of Dawson Creek downstream of the South Dawson Creek confluence during the 2016 

flood was estimated to be around 100 m3/s, which is between the 2% annual exceedance probabibility 

(AEP) flow and the 1% AEP flow (Ebbwater, 2020).  Further details on the climate, hydrology, and hydraulic 

modelling of Dawson Creek are available in the flood mapping report (Ebbwater and Palmer, 2020). 

 

2.4 Land Use  

Upstream of the City, the Dawson Creek catchment is predominantly agricultural lands. Headwater 

tributaries have been largely realigned and shortened within the agricultural lands. Within the City, notable 

urbanization occurred between 1959 and 1970, particularly south of the Dawson Creek valley. Additional 

development has expanded slowly since 1970. Realignment of Dawson Creek and Ski Hill Creek in 

association with urban development has been extensive over the period of photographic record. Numerous 

stormwater and wastewater treatment ponds have been constructed atop or within the Dawson Creek 

valley. The most notable ponds are atop fluvial terraces and the valley wall north of the airport. Locally, fill 

has been placed within the Dawson Creek valley to facilitate urban development.  

 

 

3. Methods 

Palmer applied a systematic desktop- and field-based approach for documenting existing and historic 

geomorphological conditions along the subject watercourses.  The methods are outlined in the following 

sections. 

3.1 Data Compilation and Review 

3.1.1 Background Reports and Mapping 

Palmer reviewed data from the following sources to enhance our understanding of the geomorphological, 

geological, and topographic settings within the study area:  
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• Dawson Creek Channel Assessment Post-June 2016 Flood (Urban Systems, 2016a) 

• 200-Year Design Flow for Dawson Creek and South Dawson Creek (Urban Systems, 2016b) 

• Dawson Creek – 200-Year Flood Routing Results (Urban Systems, 2017) 

• City of Dawson Creek Flood Mitigation Planning – Final Report (Ebbwater, 2018) 

• City of Dawson Creek – Drainage Master Plan, (Opus, 2017) 

• Climate Projections for the BC Northeast Region (Fraser Basin Council, 2019) 

• 1:250,000 Surficial Geology of Dawson Creek, British Columbia (Reimchem, 1980) 

• 8th Street Culvert Replacement Hydrotechnical Assessment and Design Report (NHC, 2019) 

The City provided Palmer with the following geo-spatial layers to further our understanding of the physical 

setting of the study area.  

• LiDAR-derived digital elevation models and contours (20161,2) 

• Property fabric and buildings 

• Sanitary and stormwater sewer infrastructure 

• Aerial photography (Table 1) 

 

3.1.2 Aerial Imagery 

Fundamental to our assessment of existing and historical channel geomorphology was a set of recent and 

historical aerial photography (Table 1). Recent high-resolution (0.10 m), colour, ortho-rectified imagery that 

encompasses the majority of the study area from 2013 and 2016 was provided by the City. The 2016 

imagery was acquired prior to the June 2016 flood and thus reflects pre-flood conditions. To better 

understand the geomorphological impacts of the 2016 floods, and smaller flood events in 2017 and 2018, 

2019 Google Earth satellite imagery was reviewed. Additional ortho-rectified aerial photograph mosaics 

were provided by the City dating back to 1959.  

 

Table 1.  Aerial imagery used for the assessment. 

Year Resolution (m) Complete 

Coverage of 

Study Area? 

Colour? Source 

2019 0.52 Yes Yes Google Earth 

2016 0.10 No Yes City of Dawson Creek 

2013 0.10 No Yes City of Dawson Creek 

2009 0.25 Yes Yes City of Dawson Creek 

2007 2.00 Yes Yes City of Dawson Creek 

2005 0.10 No No City of Dawson Creek 

1995 0.35 No No City of Dawson Creek 

1984 0.20 No No City of Dawson Creek 

1982 0.18 No No City of Dawson Creek 

1970 0.30 No No City of Dawson Creek 

1959 0.17 No No City of Dawson Creek 

 
1 2019 LiDAR data was also provided near the Pouce Coupe River confluence (i.e. beyond the city limits) and beyond the 

fluvial geomorphology study area 
2 Collected prior to the June 2016 flood 
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Several data limitations and uncertainties must be considered when interpreting the different years of 

imagery: 

• Inconsistent quality/resolution of historical aerial photographs, recent orthophotographs, and 

satellite imagery 

• Error inherent in ortho-rectification of historical aerial photographs provided to Palmer: 

o The error in 1959, 1970, 1982, 1984, 1995 imagery relative to the 2016 orthophotographs 

was greater than 7 m in some areas 

o The error in 2005, 2007, 2009, 2013 imagery relative to the 2016 orthophotographs was 

consistently less than 2 m 

o The error in the 2019 imagery relative to the 2016 orthophotographs was generally less 

than 3 m 

• Error inherent when historical aerial images are ‘stitched’ together to create ortho-rectified mosaics 

(ortho-rectification was not completed by Palmer) can result in an offset of a feature between 

photographs and can affect quantitative measurements of features (see example in Figure 2) 

• Variable flow conditions in aerial photographs 

 

 

  

Figure 2.  An offset error of approximately 4 m where two aerial photographs were ‘stitched’ 

together for the 1959 mosaic (ortho-rectification was not completed by Palmer).  
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3.2 Field Reconnaissance 

Palmer completed field reconnaissance in collaboration with an Ebbwater team member on August 19-20, 

2019.  Weather conditions during the field reconnaissance were overcast and windy on August 19 and 

sunny and warm on August 20. Over 30 mm of rain was recorded at the Dawson Creek Environment 

Canada climate station (1182289) from August 15 to August 19, yielding flow conditions well above 

baseflow.  

 

The purpose of the field reconnaissance was to ground-truth desktop-based interpretations and collect 

additional information that cannot be reliably determined remotely.  Particular attention was given to spot-

checking channel morphology and fluvial processes at representative locations along different reaches. 

Bankfull (~channel-forming) flow depths were assessed from physical (locally entrenched) channel depths, 

characterization of materials comprising banks and terrace scarps, and examination of factors contributing 

to documented erosion at key sites (e.g. channel geometry, bar distribution, large woody debris (LWD), 

anthropogenic alteration, etc.).  Due to high water levels and high turbidity, the bed materials could not be 

readily observed and quantified. The general distribution and geomorphological influence of LWD was 

assessed, given its reported contributions to erosion and wash-outs during the June 2016 flood (Urban 

Systems, 2016a).   

 

The geomorphological implications of recent crossing modifications at 15th Street (107th Avenue) and Rolla 

Road (Snake Pit) were assessed. Ongoing construction at Rolla Road led to the assessment being 

completed from key vantage points outside the construction zone. The influence of older, undersized road 

crossings on fluvial processes was also observed at key locations, including 102nd Avenue and 8th Street.  

 

3.3 Data Analysis 

3.3.1 Reach Breaks 

Following review of available mapping, aerial photographs, and field observations, Dawson Creek was 

divided into reaches. Reaches are defined as lengths of channel that display similar physical characteristics 

and have a setting that remains nearly constant along their length. Thus, along a reach, the controlling and 

modifying influences on the channel are similar, yielding relatively consistent geomorphological form 

(Hogan and Luzi, 2010). Reach delineation for Dawson Creek was primarily based on the degree of channel 

confinement, channel slope, and history of anthropogenic modification. South Dawson Creek and Ski Hill 

Creek have relatively consistent physical characteristics within the study area and, thus, were not divided 

into reaches. 

 

3.3.2 Longitudinal profiles 

Longitudinal profiles were extracted from the 2016 LiDAR-derived digital elevation model (DEM) along the 

channel centerlines of the subject watercourses to better understand energy gradients, reveal important 

slope-breaks, and inform understanding of observed geomorphological changes through time. Elevation 

points were defined based on the delineated thalweg (i.e. the deepest point of the channel cross-section). 

The point spacing interval along the channels was 2 m. Inherent noise and error (up to 1 m) is present in 

the hillshade, but it did not preclude identification and interpretation of sub-reach-scale slopes and 

geomorphological processes.  
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3.3.3 Aerial Photograph Assessment 

3.3.3.1 Channel Overlay Analyses 

As a basis for strengthening understanding of the locations, mechanisms and implications of greatest 

change in river planform, a systematic comparative overlay analysis was completed using historical and 

recent imagery. Channel planforms, as defined by the perceived channel thalweg were delineated for 1959, 

1970, 1984, 2005, 2016, and 2019. These years were selected based on the quality (resolution and 

georeferencing) and extent of the imagery. Temporal gaps between years were minimized, as best as 

possible.  Following channel delineation, the sinuosity (channel length divided by valley length) and number 

of avulsions (rapid shift in channel planform) were determined for each reach/watercourse to inform 

changes in channel planform through time. The observed avulsions were classified as either natural or 

anthropogenic.  

 

3.3.3.2 Erosion Hazard Zones 

Planform shifts in channel position from one year to another year of record were studied through a 

comparative overlay analysis to establish the primary trajectories (azimuths) of channel migration. Channel 

migration was observed in the 1959, 1970, and 1984 imagery; however, due to the georeferencing and 

‘stitching’ errors (see Section 3.1.2) and numerous sites of anthropogenic realignment, only the 2005, 2016 

and 2019 imagery were used to quantify channel migration. The distances between channel positions 

between 2005 and 2019, along meanders that exhibit systematic lateral adjustment (e.g. loop extension or 

down-valley/lateral translation), were measured along the predetermined trajectories and then divided by 

the time period to determine the time-averaged rates of erosion. Past lateral adjustments that are not 

indicative of future trends were excluded. 

 

The projected limits of erosion into floodplain and terrace areas alongside the current channel were 

delineated alongside meanders exhibiting systematic (progressive) migration. Three lateral hazard zones 

were established based on extrapolation of time-averaged rates and trajectories of erosion: immediate (<3 

years), short-term (3-10 years), and near-term (10-25 years). The temporal ranges necessarily lengthen 

with time in accordance with a gradual decline in predictive accuracy. The outer limits of each lateral hazard 

zone represent the predicted maximum channel position (i.e. top of outer bank) within the respective 

timeframe. The projected limits were refined based on consideration of site-specific influences on planform 

adjustment such as valley walls (or terrace scarps), potential for avulsion, or interactions with pre-existing 

channels. For example, erosion hazard zones were at least partly biased in a down-valley direction where 

the channel encroaches alongside the base of a high terrace scarp or valley wall. Documented rates and 

trajectories of erosion across the adjacent floodplain would otherwise have unrealistically suggested 

considerable recession of the terrace scarp or valley wall. 

 

Errors inherent in the georeferencing and orthorectification applied to each imagery source can slightly bias 

the results, especially where the amount of change (e.g. migration distance) is small.  Furthermore, the 

comparative overlay analysis we applied facilitates time-averaged estimation of meander migration, 

assuming progression at a uniform rate.  Bank erosion is more likely to occur episodically in response to 

extreme flows, thalweg adjustments in association with avulsions or bar redistribution, and upstream ice 
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jam breaching. A time-averaged rate effectively reduces the ‘noise’ represented by localized and episodic 

adjustments.  

 

As well, sites at risk of avulsion within the coming years to decades, as a result of a meander cut-off and/or 

re-adoption of historic channels, were documented. Meander cut-offs were identified where the narrow 

‘neck’ of a sharp meander along the contemporary channel was likely to be eroded through a low floodplain 

(i.e. not a terrace or valley wall), cutting off the meander.  

 

3.3.3.3 Valley Wall Contact 

Individual meanders that were confined by high terraces or valley walls were recorded. Each point of 

confinement was classified as either anthropogenic fill, a non-slumping valley wall/terrace, or a slumping 

valley wall/terrace. Locations of anthropogenic fill were primarily identified using historical aerial 

photographs or interpreted from landform surface expression in the LiDAR-derived hillshade models. 

Natural terraces or valley walls were classified as slumping or non-slumping based on observations made 

during field reconnaissance and interpretation of recent, high-resolution orthophotographs and LiDAR-

derived hillshade models. 

 

4. Results 

The results of the geomorphological assessment are provided below. Field photographs representative of 

the diversity of geomorphological conditions are presented in Appendix A. Mapping depicting historical 

overlay analyses, erosion hazard zones, channel confinement, and at-risk infrastructure is presented in 

Appendix B.  

 

4.1 Channel Morphology and Fluvial Processes 

4.1.1 Dawson Creek 

Dawson Creek was divided into five reaches (Figure 1, Table 2). Further details regarding each reach is 

provided in the sub-sections below. In the upper reaches, the channel has a relatively low gradient (Figure 

2) and is mostly unconfined as it flows across the former glacial lake bed. Downstream of the South Dawson 

Creek confluence, the channel has sufficient stream power to incise into the lake sediments, leading to 

increased channel slope and increased channel confinement (Table 3). The pronounced and uniform 

convexity of the longitudinal profile indicates Pouce Coupe River down-cut early and fast after deglaciation. 

Channel incision along Dawson Creek has been unable to fully keep pace with this base-level change. 

Landsliding along Dawson Creek may contribute to aggradation (i.e. raising of the channel bed) and 

maintaining the convex profile. The profile of Dawson Creek is locally controlled by historical channel 

realignment (e.g. start of Reach 2, chainage 2,920 m), LWD jams (e.g. large jam near 18th Street, chainage 

7,400 m), undersized road crossings (e.g. 8th Street, chainage 11,300 m), and landslides (e.g. active slump 

at chainage 14,400 m). 
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Table 2.  Chainages, lengths, slopes, and sinuosity of geomorphological reaches along Dawson 

Creek.  

Reach Upstream 

Chainage1 

(m) 

Downstream 

Chainage1 

(m) 

Upstream Reach Break Rationale Reach 

Length2 

(m) 

Slope3 

(%) 

Sinuosity4 

(m/m) 

1 0 2,920 Limit of study area 2,920 0.06 1.74 

2 2,920 8,425 Onset of anthropogenic straightening 5,505 0.15 1.17 

3 8,425 11,285 Confluence with South Dawson Creek 2,860 0.25 1.20 

4 11,285 15,135 Increased confinement and gradient 3,850 0.26 1.84 

5 15,135 24,335 Confluence with Ski Hill Creek 9,200 0.42 1.39 

Notes:  

1. length along 2016 centreline starting from upstream limit of study area 

2. reach length (m) = downstream chainage (m) – upstream chainage (m) 

3. reach-averaged slope determined from LiDAR-derived longitudinal profiles 

4. sinuosity (m/m) = 2016 reach length (m) ÷ valley length (m) 

 

Reach 1 and Reach 2 are mostly unconfined. Due to the low gradient and anthropogenic modifications of 

these reaches, minimal channel migration has occurred. Sufficient gradient exists along Reaches 3 to 5 for 

channel migration; however, channel confinement (Table 3) hinders or alters channel migration within the 

valley bottom. Most locations of anthropogenic fill in Reaches 3 to 5 are associated with a historical channel 

realignment. In general, the frequency of slumping valley walls or terraces increases downstream as their 

relief increases. Locations of valley wall confinement are illustrated in the mapping in Appendix B. 

 

 

Table 3.  Number of meanders confined along each reach. 

Reach 
No. of Meanders Confined 

Anthropogenic Fill Non-Slumping Valley Wall Slumping Valley Wall 

1 0 0 0 

2 0 1 0 

3 1 7 4 

4 2 16 21 

5 5 15 33 

Total 8 39 58 
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Figure 3.  The Dawson Creek longitudinal profile extracted from LiDAR data. The profile has pronounced and uniform convexity as it 

increases in slope in the downstream direction. The profile is locally controlled by historical channel realignments, LWD 

jams, undersized road crossings, and landslides.  
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The channel overlay analysis documented widespread realignment of Dawson Creek prior to 2005 (Table 

4). Most notably, realignment occurred upstream of 8th Street (i.e. Reaches 1 to 3) between 1959 and 1984. 

The majority of natural avulsions have occurred downstream of 8th Street. Relative to the realignments, 

natural channel avulsions had less of an impact on the planform and profile of Dawson Creek. The locations 

of natural avulsions and realignments are illustrated in the mapping in Appendix B. Comparatively little 

realignment occurred after 2005. The total number of natural avulsions between 1959 and 2005 (8) is 

comparable to the total number of avulsions between 2005 to 2019 (7) despite the marked difference in 

elapsed time. The increase in natural avulsion frequency since 2005 could be a result of increased channel 

instability as a result of anthropogenic activity (realignment, straightening, localized armouring), altered flow 

regime due to climate and land use change, and/or geomorphological restructuring and landsliding 

downstream of 8th Street following the 2016 flood.  

 

Table 4.  Number of natural channel avulsions and anthropogenic realignments through time. 

Time Period No. of Natural Avulsions 
No. of Anthropogenic 

Realignments 

2016 to 2019 4 1 

2005 to 2016 3 2 

1984 to 2005 1 10 

1970 to 1984 3 12 

1959 to 1970 4 20 

 

Due to widespread realignment, most notably in the upper reaches, the channel length from Dangerous 

Goods Route downstream to the Dawson Creek Transfer Station has decreased from 18,035 m in 1959 to 

12,395 m in 2019 (Table 5), a 31.3% loss of channel length. The decrease in channel length has 

significantly reduced channel sinuosity (Figure 4, Table 6) and increased channel slope. This pronounced 

shortening and steepening alters natural fluvial processes (e.g. sediment recruitment, planform 

progression, channel incision) and greatly influences flood conveyance and storage. 

 

Table 5.  Channel length of Dawson Creek from Dangerous Good Route downstream to the 

Dawson Creek Transfer Station through time.  

Year 

Channel Length (m) 

Dangerous Goods Route to 

Dawson Creek Transfer Station 

2019 12,395 

2016 12,577 

2005 12,765 

1984 13,341 

1970 15,065 

1959 18,035 
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Figure 4.  Dawson Creek channel sinuosity through time. Reach 2 and Reach 5 are sub-divided 

due to aerial photograph coverage. US = upstream, DS = downstream, DGR = 

Dangerous Goods Route, DCTS = Dawson Creek Transfer Station. 

 

 

Reach 1 

Reach 1 has an irregular meandering planform and is unconfined. In 2019, the sinuosity of Reach 1 was 

1.74 (Table 6). The watercourse has good connectively to its floodplain. Based on the hydraulic modelling 

completed by Ebbwater, the 50% AEP flow overtops the bank, which allows erosive forces to be distributed 

over a wider area. Due to its high sinuosity and good floodplain connectivity, meanders cut-offs can occur 

(e.g. meander cut-off near chainage 1,000 m before 2016).  

 

The reach-averaged gradient is 0.06%, the lowest of the reaches (Figure 3). Due to the low gradient and 

presence of LWD jams, bed morphology is relatively uniform. Dense aquatic plants were observed along 

the channel bed during field reconnaissance. Based on spot measurements during field reconnaissance 

and in GIS, reach-averaged bankfull width and average bankfull depth are estimated as 8.0 m and 1.0 m, 

respectively. Bed materials are dominated by fine sediments and organic material. Channel banks are 

composed of alluvial sands and silts. LWD jams are common along Reach 1, due to its low gradient and 

sinuous planform. The jams could contribute to the occurrence of avulsions. Anthropogenic modifications 

along Reach 1 (one road crossing, one rail crossings) are minimal relative to downstream reaches.  
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Table 6.  Dawson Creek channel sinuosity through time. Reach 2 and Reach 5 are sub-divided 

due to aerial photograph coverage.  

Reach 
Sinuosity1 (m/m) 

1959 1970 1984 2005 2016 2019 

1 - 1.86 - - 1.74 1.74 

% change2     -6.9% -0.1% 

Rate of change3     -0.000 yr-1 0.000 yr-1 

2 US of DGR4 - 1.46 - - 1.20 1.19 

% change2     -22.3% -0.80% 

Rate of change3     -0.006 yr-1 -0.003 yr-1 

2 DS of DGR5 2.02 1.33 1.21 1.16 1.16 1.14 

% change2  -52.0% -10.0% -4.3% 0.3% -1.5% 

Rate of change3  -0.063 yr-1 -0.009 yr-1 -0.002 yr-1 0.000 yr-1 -0.006 yr-1 

3 1.59 1.28 1.32 1.19 1.20 1.20 

% change2  -24.4% 2.5% -10.5% 0.9% 0.0% 

Rate of change3  -0.028 yr-1 0.002 yr-1 -0.006 yr-1 0.001 yr-1 0.000 yr-1 

4 2.43 2.40 1.92 1.83 1.84 1.79 

% change2  -1.4% -24.8% -5.1% 0.8% -2.8% 

Rate of change3  -0.003 yr-1 -0.034 yr-1 -0.004 yr-1 0.001 yr-1 -0.017 yr-1 

5 US of DCTS6 1.51 1.54 1.31 1.35 1.21 1.19 

% change2  1.8% -17.9% 3.2% -11.9% -1.3% 

Rate of change3  0.003 yr-1 -0.017 yr-1 0.002 yr-1 -0.013 yr-1 -0.005 yr-1 

5 DS of DCTS7 - - - - 1.45 1.40 

% change2      -3.4% 

Rate of change3      -0.016 yr-1 

Notes:   

1. Sinuosity (m/m) = Length of Channel (m) ÷ Length of Valley (m) 

2. % change between subsequent years  

3. Annual rate of change between subsequent years 

4. US of DGR = Upstream of Dangerous Goods Route 

5. DS of DGR = Downstream of Dangerous Goods Route 

6. US of DGR = Upstream of Dawson Creek Transfer Station 

7. DS of DGR = Downstream of Dawson Creek Transfer Station 

8. ‘-‘ denotes lack of aerial photograph coverage 

 

Reach 2 

Reach 2 has been extensively realigned and straightened over the period of record. Locally, Reach 2 has 

a irregular meandering planform between John Hart Highway and 17th Street but the rest of Reach 2 has a 

relatively straight, unnatural planform. Over the period or record, 21 distinct realignments were observed. 

Only two natural avulsions were observed. From Dangerous Good Route to the downstream reach break 

(South Dawson Creek confluence), channel length has been reduced by nearly half since 1959 (Figure 4, 

Table 6).  For the most part the channel is unconfined and has good connectively to its floodplain. The 50% 

AEP flow locally accesses the floodplain and the 10% AEP flow extensively accesses the floodplain along 

the reach.  
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The reach-averaged gradient is 0.15% (Figure 3). The pre-colonization (i.e. before anthropogenic 

straightening) gradient of Reach 2 would have been similar to the gradient of Reach 1 (0.06%). Reach-

averaged bankfull width and bankfull depth vary considerable along Reach 2 due to the extensive 

anthropogenic influence. Between John Hart Highway and 17th Street, where the reach is less disturbed, 

bankfull width and average bankfull depth are estimated as 9.0 m and 1.2 m, respectively. Bed materials 

are dominated by fine sediments and organic material. Channel banks are composed of alluvial sands and 

silts. LWD accumulation atop the banks, and jams within the channel, were observed between John Hart 

Highway and 17th Street. An LWD jam near chainage 7,400 m exerts a significant control on the channel 

profile (Figure 3). Fill and gravels from the adjacent gravel stockyard have fallen into the channel and has 

deposited within and upstream of the accumulation of LWD. Undersized crossings at Reasbeck Road, 17th 

Street, and 102nd Avenue have disturbed fluvial processes.  

 

Reach 3 

Reach 3 flows within a defined valley and has an irregular meandering planform. The channel is partly 

confined by both slumping and non-slumping valley walls along the reach (Table 3). Ten documented 

realignments and two natural avulsions have led to a reduction of sinuosity from 1.59 in 1959 to 1.20 in 

2019 (Figure 4, Table 6). Reach 3 has good connectively to the floodplain within the valley bottom. The 

50% AEP flow locally accesses the floodplain and the 10% AEP flow extensively accesses the floodplain 

along the reach.  

 

The reach-averaged gradient is 0.25% (Figure 3). Bed morphology is relatively uniform due to the low 

gradient and history of channel realignment.  Based on spot measurements, reach-averaged bankfull width 

and average bankfull depth are estimated as 10.5 m and 1.2 m, respectively. Bed materials are dominated 

by sands and fine gravels. Low channel banks are composed of alluvial sands and silts. Exposed terrace 

scarps and valley walls are composed of glaciolacustrine deposits. LWD jams and accumulation atop the 

banks were observed throughout the reach. Bridge crossings at 15th Street and 10th Street span the bankfull 

channel width and do not significantly perturb fluvial processes. The 8th Street culverts are severely 

undersized, which has led to the accumulation of a ‘sediment wedge’ (i.e. channel aggradation) that is 

observed in the longitudinal profile (Figure 3). The sediment wedge extends almost 1 km upstream of the 

crossing. 

 

Reach 4 

Reach 4 flows within a deep, defined valley and has an irregular meandering planform. The channel is 

locally confined by slumping and non-slumping valley walls or the scarps of fluvial terraces along the reach 

(Table 3). The slumping valley walls have locally hindered meander migration and/or shifted the channel. 

These slumps supply fine- and, to a lesser extent, coarse-grained sediments to the channel, which impacts 

the longitudinal profile. Six documented realignments and four natural avulsions have led to a reduction of 

sinuosity from 2.43 in 1959 to 1.79 in 2019 (Figure 4, Table 6). Several realignments have occurred 

immediately downstream of 8th Street to accommodate commercial development. Reach 4 has limited 

connectively to the floodplain. For the most part, the 50% AEP flow and 20% AEP flow do not access the 

floodplain. Inaccessibility of the floodplain during these flood events concentrates erosive energy along the 

channel and likely contributes to channel incision (i.e. bed erosion) and erosion along the toes of valley 

walls and terrace scarps.  
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The reach-averaged gradient is 0.26% (Figure 3). Bed morphology is relatively uniform; however, a few 

defined pool-riffles sequences were observed during field reconnaissance.  Based on spot measurements, 

reach-averaged bankfull width and average bankfull depth are estimated as 12.0 m and 1.3 m, respectively. 

Bed materials are dominated by sands and fine gravels. Channel banks are composed of alluvial sands 

and silts. Exposed terrace scarps and valley walls are composed of fine-grained (clay and silt) 

glaciolacustrine deposits. LWD jams and accumulation atop the banks were observed throughout the reach. 

Concentration of flow through of 8th Street  culverts has led to severe bed and bank scour downstream of 

the outlet. Several water treatment ponds have been constructed on terraces on both sides of the channel. 

The ponds, if not lined with an impermeable membrane, could increase water content of valley walls and 

contribute to landslide occurrence.  

 

Reach 5 

Reach 5 flows within a deep, defined valley and has an irregular meandering planform. The channel is 

locally confined by valley walls, most of which exhibit slumping (Table 3), or the scarps of low fluvial 

terraces. The slumping valley walls have locally hindered meander migration and/or shifted the channel. 

These slumps supply fine- and, to a lesser extent, coarse-grained sediments to the channel, which impacts 

the longitudinal profile. Four realignments and six natural avulsions have been documented along Reach 

5; however, the aerial photograph coverage in Reach 5 is poor, so the occurrences are likely higher. Two 

prominent realignments near the Dawson Creek Transfer Station significantly reduced the channel length 

of Reach 5. The sinuosity of Reach 5 in 2019 was 1.40. For the most part, the 50% AEP flow and 20% AEP 

flow do not access the floodplain. Inaccessibility of the floodplain during these flood events concentrates 

erosive energy along the channel and likely contributes to channel incision (i.e. bed erosion) and erosion 

along the toes of valley walls and terrace scarps.  

 

The reach-averaged gradient is 0.42% (Figure 3), the steepest of the five reaches. Bed morphology is 

relatively uniform; however, a few defined pool-riffles sequences were observed during field 

reconnaissance. Based on spot measurements, reach-averaged bankfull width and average bankfull depth 

are estimated as 17.0 m and 1.2 m, respectively. Bed materials is dominated by sands and fine gravels. 

Channel banks are composed of alluvial sands and silts. Exposed terrace scarps and valley walls are 

composed of fine-grained (clay and silt) glaciolacustrine deposits.  LWD jams and accumulation atop the 

banks were observed throughout the reach. The piers of the rail crossing (chainage 21,500 m) have 

contributed to LWD accumulation by forming obstacles against which rafted material becomes pinned. The 

new Rolla Road bridge crossing spans the active channel width and accommodates natural fluvial 

processes. The channel was realigned away from a slumping valley wall and hardened downstream of the 

new crossing. 

 

4.1.2 South Dawson Creek 

South Dawson Creek has a tortuously meandering planform. The channel is mostly unconfined within a 

broad valley upstream of 108th Avenue. Downstream of the 108th Avenue the channel locally abuts low 

terrace scarps and valley walls, especially as it approaches the Dawson Creek confluence. The channel 

sinuosity in 2019 was 1.67. Due to dense tree cover, the channel could not be reliably distinguished and 

delineated in historical aerial photographs. As such, the total number of avulsions over the period of record 

could not be estimated. For the most part, the 50% AEP flow and 20% AEP flow do not access the low 

floodplain downstream of 108th Avenue. Inaccessibility of the floodplain during these flood events 
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concentrates erosive energy along the channel and likely contributes to channel incision (i.e. bed erosion). 

The 0.5% AEP flow inundates low terraces but is contained within the valley. 

 

The reach-averaged gradient of South Dawson Creek is 0.25%. The profile is mostly concave as it flows 

across the former glacial lake but steepens significantly as it approaches the Dawson Creek valley 

downstream of 17th Street (Figure 5). LWD jams and accumulation atop the banks were observed 

throughout the reach, with a local influence on the longitudinal profile. Based on spot measurements, reach-

averaged bankfull width and bankfull depth are estimated as 8.0 m and 1.1 m, respectively. Bed materials 

are dominated by sands and fine gravels. Channel banks are composed of alluvial sands and silts. Due to 

its high sinuosity and the presence of LWD jams, avulsions are likely common. The undersized culvert 

crossings at 108th Avenue and 17th Street are grade-local gradient controls (Figure 5) and have led to LWD 

accumulation and sedimentation upstream as well as bed and bank erosion immediately downstream. 

Aside from the two undersized culverts, anthropogenic modification along South Dawson Creek has been 

minimal and fluvial processes have been relatively undisturbed.  

 

4.1.3 Ski Hill Creek 

Ski Hill Creek has been extensively realigned, straightened, and armoured over the period of record. The 

watercourse is locally piped beneath the airport. Planform development is limited by channel armouring and 

surrounding infrastructure. Similarly, natural fluvial processes are perturbed by 13 crossings (road, 

pedestrian) of the channel. Most of the crossings are undersized (i.e. narrower than the local bankfull width). 

The 50% AEP flow locally accesses the floodplain and the 10% AEP flow extensively accesses the 

floodplain along the reach. 

 

The reach-averaged gradient of Ski Hill Creek is 0.91%. Similar to South Dawson Creek, the profile is 

mostly concave as it flows across the former glacial lake the but steepens significantly as it approaches 

enters the Dawson Creek valley (Figure 6). Reach-averaged bankfull width and bankfull depth vary 

considerably along Reach 2 due to the extensive anthropogenic influence. Bed materials range from silts 

and sands to anthropogenically placed cobble and boulders.  Channel banks are composed of alluvial 

sands and silts and anthropogenic fill.  
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Figure 5.  The south Dawson Creek longitudinal profile extracted from LiDAR data. The reach-averaged gradient is 0.25%. Both 108th 

Avenue and 17th Street have undersized culvert crossings leading to upstream impoundment and sediment deposition.  The 

gradient steepens as it enters the Dawson Creek valley downstream of 17th Street.
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Figure 6.  The ski Hill Creek longitudinal profile extracted from LiDAR data. The reach-averaged gradient is 0.91%. Historical channel 

realignments and road crossings have significantly altered and steepened the profile
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4.2 Erosion Hazards 

Erosion hazards associated with lateral channel migration, avulsions, and vertical bed adjustments (i.e. 

scour) occur along Dawson Creek and its tributaries. The locations and associated risks of these erosion 

hazards are described in the following subsections and are illustrated in the fluvial geomorphology mapping 

(Appendix B).  

 

4.2.1 Lateral Migration 

Lateral migration zones were delineated for 24 distinct meanders showing systematic migration along 

Dawson Creek (Table 7). Due to extensive anthropogenic modification along the upper reaches of Dawson 

Creek, and channel confinement and landsliding along its lower reaches, most meanders do not exhibit 

systematic migration. Eight lateral migration hazard sites were identified along each of Reach 3 and Reach 

5. Reach 3 has a sinuous planform and is only partly confined by low terrace scarps and valley walls. Reach 

5 is much longer than the other reaches, which likely contributes to the large number of migration sites.  

Likewise, lateral migration zones were delineated for four meanders along South Dawson Creek. The dense 

riparian forest along South Dawson Creek limits lateral migration and also compromises channel detection 

in aerial photographs. Due to extensive straightening, Ski Hill Creek did not display systematic migration 

and no lateral migration zones were not delineated. The channel migration rates and trajectories are 

documented for each lateral migration hazard site in Table 8. 

 

 

Table 7.  Number of meanders exhibiting systematic channel migration (i.e. sites warranting 

lateral migration zone delineation). 

Reach No. Lateral Migration Hazard 

Sites 

1 0 

2 5 

3 8 

4 3 

5 8 

South Dawson 4 

Ski Hill 0 

Notes:   

1. Dense forest canopy hindered channel delineation and the detection of systematic channel migration in aerial photos 

2. Ski Hill Creek is extensively straightened and armoured and no longer systemically migrates 
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Table 8.  Channel migration rates and trajectories at lateral migration hazard sites. 

Lateral Hazard ID1 Rate2 (m/yr) Trajectory3 

D1 0.3 W 

D2 0.3 NW 

D3 0.2 SE 

D4 0.4 S 

D5 0.7 W 

D6 0.2 SE 

D7 0.3 E 

D8 0.5 N 

D9 0.4 NW 

D10 0.4 W 

D11 0.3 W 

D12 0.2 NW 

D13 0.3 W 

D14 0.8 E 

D15 0.5 NW 

D16 0.6 N 

D17 0.4 W 

D18 0.8 N 

D19 0.5 S 

D20 1.2 NE 

D21 1.0 S 

D22 2.4 S 

D23 1.0 SE 

D24 1.2 SE 

S1 0.6 W 

S2 0.3 NW 

S3 0.2 N 

S4 0.4 SW 

Notes:   

1. Lateral hazard ID numbers increase downstream  

2. Rate (m/yr) = Distance between 2019 and 2005 channel position (m) / elapsed time (yr) 

3. Cardinal direction of systematic channel migration: N = north, E = east, S = south, and W = west 

 

 

No infrastructure appears to be imminently at risk at the lateral migration hazard sites. At some locations, 

however, infrastructure may be impacted by channel migration over the next 20 years: 

• D6 – continued toe erosion may steepen the slope adjacent a pedestrian trail and could impact a 

stormwater outfall immediately upstream 

• D8 – a pedestrian trail will likely be impacted  

• D9 – a pedestrian trail will likely be impacted  

• D13 – continued toe erosion may steepen a slumping slope adjacent a recreational road 
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• D15 – continued erosion could compromise the stability of a water treatment pond situated on a 

terrace 

• D16 – continued toe erosion may further induce slope failure on an actively slumping valley wall, 

which could compromise a 250 mm-diameter, pressurised sanitary sewer buried within the slope 

 

Toe erosion along high terrace scarps and valley walls (i.e. confining features) is commonly not systematic, 

so its occurrence and associated risks may not be represented by the delineated lateral migration zones. 

At these confined locations, toe erosion could contribute to slope failure, which could impact infrastructure 

situated on, beneath, or atop the slope. Similarly, anthropogenic modifications have hindered systematic 

lateral migration at some meanders and precluded delineation of erosion hazard zones. Bank erosion in 

response to an extreme event could still occur at locations where systematic migration has not been 

observed. As well, transient LWD jams could also lead to channel migration during flood events at locations 

where systematic migration was not previously observed.   

 

Undersized road crossings beneath road crossings can lead to excess sedimentation upstream and excess 

erosion downstream of the crossing. The excess sedimentation and/or erosion can trigger localized channel 

migration. The function or integrity of stormsewer outfalls located near road crossings within the study area 

could be comprised by channel migration. For instance, two storm sewer outfalls downstream of 8th Street 

are failing due to channel enlargement/channel migration induced by the undersized culvert crossings (see 

field photograph on report cover).  

 

4.2.2 Channel Avulsion 

Fifteen potential avulsion sites were documented along Dawson Creek (Table 9). Due to extensive 

anthropogenic straightening (i.e. lack of meanders) and hardening, only one potential avulsion site was 

documented along Reach 2. As well, 12 potential avulsion locations were documented along South Dawson 

Creek, due to its high sinuosity. Similar to along Reach 2, no avulsions are projected along Ski Hill Creek 

due to its anthropogenically straight planform and extensive hardening. Comparison of the hydraulic 

modelling results completed by Ebbwater with potential avulsion locations within the model boundaries 

suggests the inferred pathways of the potential avulsions (i.e. where the channel will potentially avulse to) 

are inundated at the 2% AEP flow. Many of the potential avulsion locations are even inundated at more 

frequent flows. Thus, an event similar to the 2016 flood could induce multiple avulsions along Dawson 

Creek and South Dawson Creek. A potential avulsion pathway in Reach 3 is illustrated in Figure 7. 

 

Table 9.  Number of potential avulsion sites by reach. 

Reach Potential Avulsion 

Sites 

1 3 

2 1 

3 3 

4 4 

5 4 

South Dawson 12 

Ski Hill 0 
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Figure 7. A potential avulsion location along Reach 3 of Dawson Creek. The blue shaded area 

represents the extent of the 10% AEP flow.  

Of the 27 potential avulsions locations, only one location presents a direct risk to infrastructure. An avulsion 

in Reach 4 near chainage 12,850 m would bisect an existing City-owned recreational trail. All other 

avulsions would not directly impact nearby infrastructure; however, avulsions can drastically restructure the 

valley bottom and alter longitudinal gradients. The direct geomorphological impacts caused by an avulsion 

can accelerate fluvial processes (e.g. bed erosion, channel migration) downstream of the avulsion site over 

the course of weeks, months, or years, which could put other infrastructure at risk.  

 

4.2.3 Vertical Erosion 

Existing City-owned sanitary sewers cross beneath watercourses at multiple locations within the study area. 

Storm sewers generally discharge into, as opposed to crossing, the watercourses. Dawson Creek and its 

tributaries are expected to continue to incise (i.e. bed degradation) into underlying glacial lake sediments, 

which will further lower the elevation of the bed. Furthermore, the increased longitudinal gradients as a 

result of realignment can exacerbate channel incision. Larger-magnitude flood events driven by climate 

change could also increase bed erosion. Sanitary sewers crossing beneath the channel may be at risk from 

vertical erosion over the coming years and decades. As well, many of the sanitary sewer crossings are near 

road crossings. Road crossings can also exacerbate bed erosion. Table 10 provides sanitary sewer 
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crossings, by chainage, that could be exposed and compromised due to vertical erosion. Other buried 

utilities (e.g. telecommunication, energy) may cross beneath the channel and be at risk, as well, but their 

assessment was beyond the scope of this study.  

 

Table 10.  Sanitary sewer crossings that may be at risk from vertical erosion. 

Watercourse 
Approximate 

Chainage1 (m) 
Comment 

Dawson Creek 

6,100 Upstream of John Hart Highway 

7,650 Two sewers cross at 17th Street 

11,300 Two sewers cross at 8th Street 

14,700 
Watercourse is confined between a slumping valley wall and a water treatment 

pond 

15,250 Watercourse is confined between a slumping valley wall and a low terrace 

South Dawson 

Creek 

2,250 
Upstream of the undersized 108th Avenue crossing and within a lateral migration 

hazard zone (SD1) 

3,850 Two crossings at 17th Street 

Ski Hill Creek 

1,650 Downstream of Dangerous Good Route 

1,850 Beneath 122nd Avenue crossing 

2,050 Downstream of the 7th Street crossing 

2,100 Within an anthropogenically straightened sub-reach 

4,450 Watercourse is actively incising as it enters the Dawson Creek valley 

Notes:  

1. length along 2016 centreline starting from upstream limit of study area 

 

 

5. Discussion 

Widespread anthropogenic channel modifications have been documented along Dawson Creek and Ski 

Hill Creek. Natural fluvial processes have influenced channel geomorphology along Dawson Creek, but 

these processes are overwhelmed by the historical realignments. Geomorphological adjustment along 

South Dawson Creek has been more modest relative to the other two watercourses and has mostly been 

the result of natural processes. The following sub-sections discuss spatio-temporal geomorphological 

changes, key drivers/processes of geomorphological change, and geomorphological impacts of the 2016 

flood.  

 

5.1 Spatio-temporal Geomorphological Change 

In the 1959 aerial photographs, Dawson Creek had an irregular meandering planform and an extensive 

riparian buffer along all reaches. Between 1959 and 1970, widespread realignment occurred in Reach 2 

and, to a lesser extent, Reach 3. Additional realignments were observed in Reach 2 and Reach 3, between 

1970 and 2005, although less extensive than the realignment that occurred between 1959 and 1970. Since 

2005, the planforms of Reach 2 and 3 have been relatively consistent due to minimal anthropogenic 

modifications and a lack of natural avulsions and channel migration.  
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In Reach 4 and Reach 5 of Dawson Creek, anthropogenic modifications are less extensive than those along 

Reach 2 and Reach 3. They have still significantly altered channel form and function throughout the period 

of record. Unlike in Reach 2 and Reach 3, realignments have occurred in Reach 5 since 2005, including an 

anthropogenic meander cut-off near the Dawson Creek Transfer Station (Figure 8, chainage 16,600 m) 

and the recent realignment downstream of Rolla Road. Natural fluvial processes (channel migration, 

avulsions) have also contributed to observed geomorphological changes in Reach 4 and Reach 5 over the 

period of record. These processes, however, have likely been exacerbated in recent decades by 

anthropogenic modifications in the upper reaches, land use change, and climate change. The planform of 

Reach 1 has remained consistent over the period of record due to a lack of anthropogenic modification and 

low channel gradient.  

 

 

Figure 8. Anthropogenic channel realignment near the Dawson Creek Transfer Station between 

2005 and 2009.  

Due to dense canopy cover along South Dawson Creek, changes in channel morphology are difficult to 

discern in historical aerial photographs. However, based on recent, high-resolution photographs, 

geomorphological adjustment along South Dawson Creek has been more modest relative to the other two 

watercourses, mostly as a result of natural processes. Ski Hill Creek was already extensively realigned in 

the 1959 aerial photographs. Numerous short (less than 100 m) and long (over 1,000 m) channel 

realignments along Ski Hill Creek since 1959 have reduced channel length and riparian area. Channel 

straightening and extensive riparian vegetation removal was observed as recently as 2014 along a 600 m-

long segment of Ski Hill Creek between the Encana Centre and the stampede grounds (Figure 9).   
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Figure 9.  Anthropogenic channel realignment and riparian vegetation clearing along Ski Hill 

Creek between 2009 and 2016.  

 

5.2 Key Drivers of Geomorphological Change 

The desktop- and field-based analyses have collectively demonstrated the mechanisms primarily and 

secondarily responsible for geomorphological changes along watercourses in Dawson Creek. A brief 

synopsis of each mechanism of change, many of which are interrelated, is provided below. 

 

Anthropogenic Modification and Influence 

From Reasbeck Road downstream to the Ski Hill Creek confluence, historical realignments have 

significantly altered natural fluvial processes and have hindered natural planform development along 

Dawson Creek. The impacts of natural meander migration or channel avulsion are greatly overwhelmed by 

the historical realignments in Reaches 2 to 4. The direct impacts of anthropogenic modifications are less 

pronounced along Dawson Creek, downstream of its confluence with Ski Hill Creek, but realignment-driven 

channel shortening (i.e. steepening) in the upper reaches may increase erosion potential in the downstream 
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reaches. Channel modifications and channel hardening in the upper reaches of Dawson Creek and along 

Ski Hill Creek have locally altered sediment supply, which has both localized and reach-scale implications 

on sediment transport and bed incision. South Dawson Creek is relatively unaltered and anthropogenic 

modifications have had only a modest impact. 

 

Road Crossings 

Undersized culverts beneath road crossings have negatively impacted natural fluvial processes along 

Dawson Creek, South Dawson Creek, and Ski Hill Creek. In particular, culvert crossings narrower than the 

bankfull channel width have promoted upstream sediment deposition (i.e. aggradation), due to backwater 

effects during floods, induced LWD jams, and compromised planform development. Erosion and rapid 

channel incision are common downstream consequences (the cover photo of this report illustrates excess 

bed and bank erosion downstream of the undersized 8th Street culverts) and can cause the culverts to 

become ‘perched’ or could eventually undermine the culvert and the road embankment. These 

geomorphological effects are evident in association with the 8th Street and 102nd Avenue crossings of 

Dawson Creek and the 108th Avenue (Photo 1) and 18th Street crossings of South Dawson Creek. Bridges 

and open-bottom culverts that span the bankfull channel width allow the channel to naturally adjust laterally 

and vertically through the crossing. Bridge crossings at 15th Street, 10th Street, and Rolla Road have 

improved the geomorphological function of Dawson Creek, allow for LWD to be rafted through the crossing 

during flood events, and have reduced the risk to nearby infrastructure.  

 

 

Figure 10. Looking upstream from the 108th Avenue crossing of South Dawson Creek. The 

corrugated steel pipe culvert is less than the bankfull width of the watercourse and has 

led to debris accumulation and upstream sedimentation, and has influenced upstream 

planform development. Downstream of the crossing (not shown), concentration of flow 

has resulted in excess bank and bed erosion.  
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Lateral Channel Migration 

In Reach 1 of Dawson Creek, the low channel gradient (i.e. lack of energy) lead to very low/negligible 

channel migration rates. In Reach 2, the low gradient and the extensive anthropogenic modifications have 

hindered channel migration. In Reaches 3 through 5, localized channel migration was observed as the 

channel gradient increased (see Section 4.2.1). Despite the numerous individual meanders along these 

reaches, however, channel confinement and previous anthropogenic modifications have limited the 

occurrence and amounts of migration. The most pronounced channel migration occurred in Reach 5, due 

to its relatively high gradient. Lateral meander migration does occur along South Dawson Creek, but the 

dense riparian forest and LWD jams inhibit systematic migration. Lateral channel migration has little impact 

on the extensively straightened Ski Hill Creek. 

 

Natural Channel Avulsions 

The influence of channel avulsions along Reach 2 and Reach 3 of Dawson Creek, and Ski Hill Creek, is 

minimal due to anthropogenic modifications. No natural avulsions occurred after 1984 in Reach 2 and 

Reach 3. Avulsions could occur along Reach 1 due to its meandering planform, although the frequency is 

likely to be low due to the gentle gradient (i.e. lack of erosive energy). Historical natural avulsions have 

influenced the valley bottom morphology along Reach 4 and Reach 5, where anthropogenic modifications 

have been less extensive and channel gradients are high relative to those along the upstream reaches. 

Since 2005, six of the seven natural avulsions were recorded in Reach 4 and Reach 5 (the other was 

recorded in Reach 1). Avulsion potential along Reach 4 and Reach 5 could be exacerbated by upstream 

channel steepening, changes in flow regime as a result of land use and climate change, and landslides. 

Although undocumented because of the dense canopy cover, natural channel avulsions are likely a key 

driver of morphological change along South Dawson Creek.  

 

LWD 

Accumulation and jams of LWD have influenced bed morphology and planform development throughout 

South Dawson Creek and have likely induced natural channel avulsions. The influence of LWD is less 

pronounced, although still notable, along all reaches of Dawson Creek.  LWD jams, which are transient 

features, locally impact channel hydraulics and sediment storage. In some cases, LWD accumulation has 

provided natural (although temporary) erosion protection along channel banks and the toe of valley walls. 

Large LWDs jams, along with their upstream influence on sediment storage, are observed on the LiDAR-

derived longitudinal profiles of Dawson Creek (Figure 3) and South Dawson Creek (Figure 5). 

Accumulation of LWD upstream of undersized culverts can exacerbate sedimentation and erosion as well 

as increase flood levels. LWD jams upstream of undersized culverts likely contributed to erosion and wash-

outs during the June 2016 flood (Urban Systems, 2016a).   

 

Confinement and Landsliding 

Downstream of the South Dawson Creek confluence, points of contact between the irregularly meandering 

Dawson Creek and the steep, fine-grained terrace scarps and valley walls comprising influence channel 

morphology and erosional processes. The high-relief features limit the rates of lateral channel migration 

and commonly promote longitudinal (i.e. down-valley) migration of meanders. These slopes are commonly 

unstable and susceptible to landsliding in response to minor increases in water content and/or over-

steepening from fluvial erosion. Vegetation clearing can also affect their stability by exposing soils to erosion 

from surface runoff, reducing rates of evapotranspiration, and eliminating rooting strength contributions.  
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Landsliding can drastically increase the sediment supply to a channel, which is eventually transported 

downstream in suspension or as bed material load. As well, landslides can induce channel avulsions. Larger 

landslides are readily observed in the recent orthophotographs, LiDAR data, and along the longitudinal 

profile (Figure 3). Landslides can have immediate impacts on channel morphology and hydraulics (e.g. 

impoundment, avulsions) as well as long-term (decades to centuries) effects caused by channel 

aggradation. Landsliding is likely contributing to aggradation in Reach 4 and 5, which has maintained the 

convex longitudinal profile (Figure 3). A historical review of landsliding along the nearby Smoky River 

(McParland et al., 2018) demonstrated that retrogressive slumps are a primary control of the longitudinal 

profile and the distribution of geomorphic units (i.e. pools and riffles). 

 

Some of the landslides along the Dawson Creek valley have been triggered or at least exacerbated by 

fluvial erosion; however, many landslides are occurring in the absence of fluvial erosion. Modern land use 

has an impact on landslide frequency through changes to drainage patterns, increased surface water runoff 

(from agriculture, and urban hardening), and modification of slopes. Irrespective of trigger, landslides are 

affecting infrastructure and property in Dawson Creek including stormwater outfalls (Figure 10), water 

treatment ponds (see pond near eastern extent of 115th Avenue), access roads, and urban parks. 

Landslides, which commonly occur during or immediately after high precipitation events due to increases 

in soil water content, have the potential to impact the conveyance and routing of floods. Landslide deposits 

can also form temporary blockages, impounding water and increasing flood levels upstream. Flood levels 

may drop gradually as the landslide debris is slowly eroded and a new, incised channel forms. In some 

instances, however, the sudden breach of a landslide dam can generate an outburst flood that travels 

downstream at rates that far exceed those estimated based on local hydrology (Jakob & Jordan, 2001; 

Jakob et al., 2016). 

 

Widespread landsliding along the valleys of Dawson Creek and its major tributaries is likely to continue for 

millennia, until slopes reach a stable morphology. The current rate and extent of landsliding may also 

increase as climate change increases the frequency and magnitude of storm events, thereby increasing 

fluvial erosion and the frequency with which slopes become saturated.  

 

Climate Change 

Analyses completed by Ebbwater indicate peak discharges will change modestly over the coming two 

decades due to changing climatic conditions. However, between 2041 and 2070, peak discharges for all 

modelled AEP flows (50%, 20%, 10%, 2%, 1%, 0.5%, 0.2%) are expected to increase from 13% to 29% 

due to increased rainfall intensity. Along the watercourses in the study area, larger peak discharges will 

likely lead to larger cross-sectional areas (i.e. deeper and/or wider cross-sections). This will be especially 

true for reaches or sub-reaches that are poorly connected with their floodplain (e.g. Reach 4). The 

geomorphology of such reaches (Reach 1, Reach 2) may not change significantly as larger floods may 

attenuate across the floodplain (i.e. large wetted width).  
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Figure 11. Landsliding along Reach 4 near chainage 14,600 m has compromised a City-owned 

stormwater sewer outfall, reduced channel conveyance, and increased sediment supply 

to the watercourse. The heads of the slumps are retrogressing towards private property 

and infrastructure.    

Larger cross-sectional areas could over-steepen terrace scarps and valley walls and induce landsliding. 

Larger peak discharges will likely exacerbate rates of lateral channel migration, especially along unconfined 

meanders. As well, avulsion frequency will likely increase along meandering reaches (Reach 4 and Reach 

5, South Dawson Creek). Furthermore, increased rainfall intensity will increase the water content of the 

fine-grained valley walls and terrace scarps, which will likely increase the frequency of landsliding. As such, 

higher peak discharges associated with climate change will likely lead to more geomorphologically dynamic 

watercourses in the City, especially in Reach 4 and Reach 5. Further details on the methods and results of 

the climate change modelling are available in the flood mapping report (Ebbwater and Palmer, 2020). 

 

5.3 2016 Flood 

The 2016 flood was estimated to be approximately a 1.3% AEP flow (Ebbwater and Palmer, 2020). These 

low frequency events can lead to significant geomorphological restructuring of the channel and valley 

bottom (Tamminga et al., 2015). Despite such a large flow event, the planform of Dawson Creek in Reach 

1, Reach 2, and Reach 3, South Dawson Creek, and Ski Hill Creek remained consistent (no avulsions, 

minimal lateral migration) between the 2016 (pre-flood) and 2019 imagery. Along Dawson Creek Reach 4 

and Reach 5, lateral migration was observed along some of the meanders between 2016 and 2019. A total 

of four avulsions occurred in Reach 4 (1) and Reach 5 (3) between 2016 and 2019; however, review of 

2017 Google Earth imagery suggests the avulsions occurred between 2017 and 2019 and were not a direct 

result of the 2016 flood. All four avulsions appear to have been at least party influenced by landsliding. The 

lack of channel change in the upper reaches of Dawson Creek, Ski Hill Creek, and South Dawson Creek is 
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likely because of the low channel gradients (i.e. low energy) and, as demonstrated by the hydraulic 

modelling, good connection to the floodplain (i.e. erosive energy is dissipated across the a wider wetted 

width). Higher gradients and less accessible floodplains likely contributed to the geomorphological changes 

observed in Reach 4 and 5.  

 

Furthermore, Dawson Creek and its tributaries flow across the bottom of a former glacial lake. The 

downstream reaches have incised into fine-grained sediments deposited on the bottom of the glacial lake 

on underlying clay-rich till (Reimchen, 1980). During flood events, the fine-grained sediments are 

transported through the reaches in suspension and have little influence on the geomorphology of the 

channel. As well, the cohesiveness of the fine-grained materials can limit erosion and channel migration.  

The watercourses do not have a significant supply of coarse-grained materials (gravels, cobbles, and 

boulders). Coarser materials are transported as bed load during flood events. The downstream progression 

of these coarse materials during floods contribute to channel widening, avulsions, and lateral migration. 

The scarcity of coarse-grained materials along Dawson Creek likely limits geomorphological restructuring 

during large flood events. Relative to Dawson Creek, Pouce Coupe River has coarser bed materials that 

are transported as bed load during floods. A cursory review of Google Earth imagery before and after the 

2016 flood shows notable widening and channel migration along Pouce Coupe River.  

 

Furthermore, desktop- and field-based analyses suggest that landslide activity increased as result of the 

2016 precipitation event and associated flood. The landsliding was likely driven by both fluvial erosion of 

slope toes as well as increased water content within the fine-grained terrace scarps and valley walls. 

Increased landslide activity following the 2016 precipitation event and flood has impacted a City-owned 

recreational trail along Reach 4 (Figure 11) and increased risk to other City-owned infrastructure and 

private property and dwellings (Figure 10). 

 

 

Figure 12.  The landslide on the north valley wall in Reach 4 of Dawson Creek (chainage 12,300 m) 

was likely reactivated by fluvial erosion and increased water content during and 

following the 2016 flood.  
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6. Recommendations and Mitigative 

Strategies 

Fluvial geomorphological processes along the watercourses within the City are driven by a combination of 

natural adjustments along meandering watercourses, anthropogenic realignments, and landsliding. 

Widespread realignment of Dawson Creek and Skill Hill Creek prior to 2005, combined with undersized 

road crossings, have altered natural fluvial processes and greatly influenced flood conveyance and routing. 

A number of recommendations are provided below to reduce erosional risk to City-owned infrastructure and 

private property/dwellings. These recommendations should also improve hydraulic and ecological function 

of the watercourses: 

• Avoid or Minimize New Channel Realignments – Due to the extensive channel realignment that 

has already occurred along Dawson Creek and Ski Hill Creek, any proposed future channel 

realignments should be highly scrutinized. If a channel realignment is unavoidable, total channel 

length should ideally be maintained.  

• Restore Channel Length – The City should consider restoring channel length and conditions along 

previously straightened sections of the channel, where land use and property ownership allow, 

principally as a means of restoring gentler gradients and helping to moderate erosion. Any channel 

rehabilitation should seek to increase channel sinuosity and follow the principles of ‘natural channel 

design’. 

• Replace Undersized Culverts – The City should consider replacing undersized culverts and 

‘closed-bottom culverts’ with crossings that at least span the bankfull channel width and have an 

‘open bottom’. Bridges and open-bottom culverts accommodate natural fluvial processes and 

reduce the potential for upstream impoundment, LWD jams, excess erosion and sedimentation, 

and crossing overtopping. The 102nd Avenue crossing of Dawson Creek and the 108th Avenue and 

18th Street crossings of South Dawson Creek warrant the City’s attention. It is Palmer’s 

understanding that the undersized 8th Street culverts will be replaced with a 48 m-span bridge 

(NHC, 2019) in 2020. This proposed bridge is considerably wider than the bankfull channel width 

and will suitably accommodate lateral and vertical channel adjustments. At 8th Street, and other 

undersized culverts that may be replaced in the future, incision into the ‘sediment wedge’ that has 

formed upstream of the undersized culverts will likely occur for many years following the crossing 

replacement. Although the erosion will be beneficial from a geomorphological standpoint, the 

incision can induce bank collapse and lead to scour near buried infrastructure. Any infrastructure 

buried within or alongside the existing ‘sediment wedge’ should be flagged and monitored following 

crossing replacement. As well, footings of open-bottom culverts or bridges should be sufficiently 

deep to accommodate anticipated bed lowering following the crossing replacement. 

• Riparian Vegetation – A lack of riparian vegetation and their associated root structures 

significantly reduces bank strength and can lead to bank collapse and excess erosion (Eaton, 

2006). Riparian vegetation also helps reduce soil moisture, which can contribute to bank failure, by 

increasing local rates of evapotranspiration. The banks upstream of 102nd Avenue are collapsing, 

for example, partly due to a lack of riparian vegetation. The City should consider re-establishing 

riparian vegetation along segments where it has been removed. Re-establishment of riparian 
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vegetation would help improve stability of the watercourse and significantly improve local aquatic 

and terrestrial habitat.  

• Depth of Cover – Palmer documented 12 sanitary sewer crossings of Dawson Creek and its 

tributaries. Additional telecommunication and energy infrastructure may also cross beneath the 

watercourses. It is recommended that the City determine the depth of cover above the sewer by 

comparing the local elevation of the channel bed to the elevation of the sewer obvert (and any 

encasement, if present). Subsurface utility investigation may be required to confirm the sewer 

obvert if as-built drawings are unavailable or if their accuracy is questionable. Anthropogenic 

straightening (i.e. channel steepening) can lead to channel incision and reduce the depth of cover. 

The City should consider naturalized bed stabilization (e.g. rocky riffle construction) as a means of 

protecting the sewer at locations where the depth of cover is less than 2 m, as a single flood event 

could erode more than 1 m of bed material. Depth of cover measurements should be revisited 

following large flood events.  

• Landslide Hazard Assessment – Through our assessment it has became apparent that 

numerous, active landslides also pose a risk to infrastructure and property within and alongside the 

Dawson Creek valley. In addition, landslides have the potential to negatively impact the 

conveyance and routing of floods, potentially even generating outburst floods with magnitudes that 

exceed the hydrologically-based AEP flow estimates (Jakob & Jordan, 2001; Jakob et al., 2016). 

Some landslides relate to fluvial processes; some occur independently. Additional assessment is 

required to better understand the nature and distribution of landslide hazards and associated risks 

along Dawson Creek through the completion of an inventory and characterization of landslides 

within the City limits. The additional assessments should include documentation of the distribution, 

size, trigger and movement mechanisms, and potential impacts using recently collected LiDAR 

data and orthophotographs. Field-based confirmation of ground conditions should also be 

undertaken to provide certainty in assessment of activity states and triggers, and to examine 

surficial materials and other features that cannot be reliably interpreted remotely. A landslide 

hazard assessment would help the City prioritize further hazard and risk assessment, support 

funding applications, and inform mitigation options. 

• Zoning and Planning Tools – Based on the results of the flood mapping (Ebbwater and Palmer, 

2020), fluvial geomorphological mapping (Appendix B), and any future landslide hazard 

assessments, the City may wish to update zoning and planning tools along Dawson Creek and its 

tributaries. A multi-disciplinary approach to zoning is suggested.  For instance, the Freedom Space 

for Rivers concept (Biron et al., 2014) incorporates flood hazards, erosion hazards, landslide 

hazards, and riparian wetlands to establish development limits that account for extreme events 

associated with climate change and land use change. Site-specific mitigation or even expropriation 

may be required where existing development is within the limits of the established hazards.  
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Photograph 1.   

Reach 1 – Looking upstream from 223rd Road. Dense 

aquatic vegetation is present on the bed. 

Photograph 2.   

Reach 1 – Looking downstream from 223rd Road. 

  
Photograph 3.   

Reach 1 – Looking downstream at chainage 1,150 m. 

Photograph 4.   

Reach 2 – Looking downstream from Reasbeck Road at 

historically straightened watercourse. 

  
Photograph 5.   

Reach 2 – Looking upstream from Dangerous Goods 

Route. 

Photograph 6.   

Reach 2 – Looking upstream within the golf course near 

chainage 5,200 m. 
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Photograph 7.   

Reach 2 – Looking upstream from John Hart Highway. 

Photograph 8.   

Reach 2 – Looking upstream from pedestrian bridge near 

chainage 7,100 m. 

  

Photograph 9.   

Reach 2 – Debris and eroding sediment stockpiles near 

chainage 7,400 m. 

Photograph 10.   

Reach 2 – Looking downstream from 17th Street. 

  

Photograph 11.   

Reach 2 – Looking upstream from 102nd Avenue. 

Photograph 12.   

Reach 2 – Looking downstream from 102nd Avenue. 
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Photograph 13.   

Reach 3 – Looking upstream towards bridge crossing at 

15th Street.  

Photograph 14.   

Reach 3 – Exposed and eroding terrace at D8. A 

recreational trail will likely be impacted within 10 years. 

  

Photograph 15.   

Reach 3 – Looking upstream from 10th Street. 

Photograph 16.   

Reach 3 – Looking downstream from pedestrian bridge 

near chainage 10,500 m. 

  

Photograph 17.   

Reach 3 – Looking upstream from the undersized 8th 

Street crossing. 

Photograph 18.   

Reach 4 – Looking downstream from 8th Street at excess 

bank and bed erosion. 
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Photograph 19.   

Reach 4 – Looking upstream at valley wall slump that has 

impacted a recreational trail near chainage 12,300 m. 

Photograph 20.   

Reach 4 – Looking downstream at active slump near a 

recent channel avulsion at chainage 13,300 m. 

  

Photograph 21.   

Reach 4 – Looking downslope at active slump that has 

reduced channel capacity at chainage 14,600 m.  

Photograph 22.   

Reach 4 – LWD jam near chainage 14,900 m. 

  

Photograph 23.   

Reach 5 – Looking downslope at active landslide near 

chainage 15,600 m. 

Photograph 24.   

Reach 5 – Looking upstream at bank armouring near the 

Dawson Creek Transfer Station. 



Dawson Creek Fluvial Geomorphology Assessment 

Appendix A – Photograph Log 
 

 

   

 

 

 

Photograph 25.   

Reach 5 – Looking downstream at new Rolla Road 

bridge that spans the active channel width. 

Photograph 26.   

Reach 5 – Looking upstream at slumping slopes 

upstream of Rolla Road. 

  

Photograph 27.   

Reach 5 – Channel realignment and hardening 

downstream of Rolla Road.  

Photograph 28.   

Reach 5 – Looking downslope at an active slump near 

chainage 23,100 m. 

  

Photograph 29.   

South Dawson Creek – Looking downstream at dense 

riparian vegetation near chainage 2,000 m. 

Photograph 30.   

South Dawson Creek – Debris accumulation and 

impoundment upstream of 108th Avenue. 
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Photograph 31.   

South Dawson Creek – LWD jam near chainage 3,700 m 

(S2). 

Photograph 32.   

South Dawson Creek – Debris accumulation and 

impoundment upstream of 17th Street. 

  

Photograph 33.   

Ski Hill Creek – Looking downstream along Dangerous 

Goods Route near chainage 1,500 m.  

Photograph 34.   

Ski Hill Creek – Looking upstream along 122nd Avenue 

near chainage 2,000 m. 

  

Photograph 35.   

Ski Hill Creek – Looking upstream along 122nd Avenue 

near chainage 2,400 m. 

Photograph 36.   

Ski Hill Creek – Looking downstream along recently 

realigned channel near chainage 2,900 m. 
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1. Base imagery (2013/2014, DigitalGlobe) provided by ESRI basemap service.

2. Sewer infrastructure and contour data provided by City of Dawson Creek.

3. Dashed channel centrelines (1959, 1970, 1984) were delineated from

historical aerial mosaics with high georeference error (> 5 m in some locations).

4. Erosion hazard zones were established from observed erosion rates and

migration trajectories from 2005 to 2019 centrelines for meanders that showed

systematic channel migration.

5. Erosion hazard zones delineated from the top of bank as observed in 2016

LiDAR topographic data or 2019 imagery.

6. 1995, 2009, 2013, and 2017 channel centrelines were excluded from the

map book for ease of interpretation.
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Notes:

1. Base imagery (2013/2014, DigitalGlobe) provided by ESRI basemap service.

2. Sewer infrastructure and contour data provided by City of Dawson Creek.

3. Dashed channel centrelines (1959, 1970, 1984) were delineated from

historical aerial mosaics with high georeference error (> 5 m in some locations).

4. Erosion hazard zones were established from observed erosion rates and

migration trajectories from 2005 to 2019 centrelines for meanders that showed

systematic channel migration.

5. Erosion hazard zones delineated from the top of bank as observed in 2016

LiDAR topographic data or 2019 imagery.

6. 1995, 2009, 2013, and 2017 channel centrelines were excluded from the

map book for ease of interpretation.
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Notes:

1. Base imagery (2013/2014, DigitalGlobe) provided by ESRI basemap service.

2. Sewer infrastructure and contour data provided by City of Dawson Creek.

3. Dashed channel centrelines (1959, 1970, 1984) were delineated from

historical aerial mosaics with high georeference error (> 5 m in some locations).

4. Erosion hazard zones were established from observed erosion rates and

migration trajectories from 2005 to 2019 centrelines for meanders that showed

systematic channel migration.

5. Erosion hazard zones delineated from the top of bank as observed in 2016

LiDAR topographic data or 2019 imagery.

6. 1995, 2009, 2013, and 2017 channel centrelines were excluded from the

map book for ease of interpretation.
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Notes:

1. Base imagery (2013/2014, DigitalGlobe) provided by ESRI basemap service.

2. Sewer infrastructure and contour data provided by City of Dawson Creek.

3. Dashed channel centrelines (1959, 1970, 1984) were delineated from

historical aerial mosaics with high georeference error (> 5 m in some locations).

4. Erosion hazard zones were established from observed erosion rates and

migration trajectories from 2005 to 2019 centrelines for meanders that showed

systematic channel migration.

5. Erosion hazard zones delineated from the top of bank as observed in 2016

LiDAR topographic data or 2019 imagery.

6. 1995, 2009, 2013, and 2017 channel centrelines were excluded from the

map book for ease of interpretation.
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Notes:

1. Base imagery (2013/2014, DigitalGlobe) provided by ESRI basemap service.

2. Sewer infrastructure and contour data provided by City of Dawson Creek.

3. Dashed channel centrelines (1959, 1970, 1984) were delineated from

historical aerial mosaics with high georeference error (> 5 m in some locations).

4. Erosion hazard zones were established from observed erosion rates and

migration trajectories from 2005 to 2019 centrelines for meanders that showed

systematic channel migration.

5. Erosion hazard zones delineated from the top of bank as observed in 2016

LiDAR topographic data or 2019 imagery.

6. 1995, 2009, 2013, and 2017 channel centrelines were excluded from the

map book for ease of interpretation.
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Notes:

1. Base imagery (2013/2014, DigitalGlobe) provided by ESRI basemap service.

2. Sewer infrastructure and contour data provided by City of Dawson Creek.

3. Dashed channel centrelines (1959, 1970, 1984) were delineated from

historical aerial mosaics with high georeference error (> 5 m in some locations).

4. Erosion hazard zones were established from observed erosion rates and

migration trajectories from 2005 to 2019 centrelines for meanders that showed

systematic channel migration.

5. Erosion hazard zones delineated from the top of bank as observed in 2016

LiDAR topographic data or 2019 imagery.

6. 1995, 2009, 2013, and 2017 channel centrelines were excluded from the

map book for ease of interpretation.
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Notes:

1. Base imagery (2013/2014, DigitalGlobe) provided by ESRI basemap service.

2. Sewer infrastructure and contour data provided by City of Dawson Creek.

3. Dashed channel centrelines (1959, 1970, 1984) were delineated from

historical aerial mosaics with high georeference error (> 5 m in some locations).

4. Erosion hazard zones were established from observed erosion rates and

migration trajectories from 2005 to 2019 centrelines for meanders that showed

systematic channel migration.

5. Erosion hazard zones delineated from the top of bank as observed in 2016

LiDAR topographic data or 2019 imagery.

6. 1995, 2009, 2013, and 2017 channel centrelines were excluded from the

map book for ease of interpretation.
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1. Base imagery (2013/2014, DigitalGlobe) provided by ESRI basemap service.

2. Sewer infrastructure and contour data provided by City of Dawson Creek.

3. Dashed channel centrelines (1959, 1970, 1984) were delineated from

historical aerial mosaics with high georeference error (> 5 m in some locations).

4. Erosion hazard zones were established from observed erosion rates and

migration trajectories from 2005 to 2019 centrelines for meanders that showed

systematic channel migration.

5. Erosion hazard zones delineated from the top of bank as observed in 2016

LiDAR topographic data or 2019 imagery.

6. 1995, 2009, 2013, and 2017 channel centrelines were excluded from the

map book for ease of interpretation.
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1. Base imagery (2013/2014, DigitalGlobe) provided by ESRI basemap service.

2. Sewer infrastructure and contour data provided by City of Dawson Creek.

3. Dashed channel centrelines (1959, 1970, 1984) were delineated from

historical aerial mosaics with high georeference error (> 5 m in some locations).

4. Erosion hazard zones were established from observed erosion rates and

migration trajectories from 2005 to 2019 centrelines for meanders that showed
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5. Erosion hazard zones delineated from the top of bank as observed in 2016

LiDAR topographic data or 2019 imagery.

6. 1995, 2009, 2013, and 2017 channel centrelines were excluded from the

map book for ease of interpretation.
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1. Base imagery (2013/2014, DigitalGlobe) provided by ESRI basemap service.

2. Sewer infrastructure and contour data provided by City of Dawson Creek.

3. Dashed channel centrelines (1959, 1970, 1984) were delineated from

historical aerial mosaics with high georeference error (> 5 m in some locations).

4. Erosion hazard zones were established from observed erosion rates and

migration trajectories from 2005 to 2019 centrelines for meanders that showed
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5. Erosion hazard zones delineated from the top of bank as observed in 2016

LiDAR topographic data or 2019 imagery.

6. 1995, 2009, 2013, and 2017 channel centrelines were excluded from the

map book for ease of interpretation.
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