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EXECUTIVE SUMMARY 
 

The Swan River and its tributaries are major sources of water that drain into the 

southern part of Lesser Slave Lake. The lack of documentation of the current health 

status of riparian areas on this river system are an obstacle hampering the sustainable 

management of the river, and indirectly, to the management of Lesser Slave Lake. 

 

We used aerial videography to broadly quantify the health of the Swan River riparian 

habitat with respect associated landuse. The information was intended to enable 

regulatory and community groups to make informed decisions regarding the 

development adjacent to the river. 

 

The majority of the Riparian Management Area (hereafter riparian zone) in those 

portions of the river system that were videotaped was classified as Good (88% of the 

total length of all the river videotaped) with lesser proportions identified as Fair (5%) or 

Poor (7%).  Most of the areas with Poor rankings were located in the lower Swan River 

in the agriculturally developed white zone. 
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1.0 INTRODUCTION 
 

Water quality, aquatic habitats, and fish populations in Alberta are under increasing 

pressure from human related causes. Many lakes and streams in Alberta have suffered 

substantial riparian habitat degradation over past decades and the “health and 

integrity” of these systems are at risk. This is a result of cumulative land use factors 

including unrestricted cattle access, clearing of riparian vegetation, lakefront cottage 

development, intensive agricultural practices, and industrial developments directly next 

to banks and shores. These activities can contribute to degraded water quality and fish 

habitat. The lack of current and comprehensive riparian health information has been 

identified as an obstacle facing the effective conservation of the vital riparian habitats.  

 

The main objectives of this project were to visually document and assess (qualitative and 

quantitative) the Swan River and 2 tributaries’ riparian habitat. Low-level aerial 

videography, and the accompanying Riparian Health Score Sheets (assessed from 

collected aerial video) and GIS mapping were used to collect and display this 

information. This information can be used to monitor the results of habitat conservation 

efforts, facilitate aquatic habitat protection and promote low impact development of the 

shoreline.  
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2.0 STUDY AREA 
 

Swan River, and two of its tributaries; Moosehorn and Inverness Rivers, are located in 

northern Alberta, and the headwaters originate in the Swan Hills (See Figure 1). 

 The Swan River drains into one of the province’s largest water bodies, Lesser Slave 

Lake. Lesser Slave Lake is managed for sport, commercial and domestic fisheries 

(Mitchell and Prepas 1990).  Sport species include: walleye (Sander vitreus), yellow perch 

(Perca flavescens), northern pike (Esox lucius), lake whitefish (Coregonus clupeaformis), 

cisco (Coregonus artedii), and burbot (Lota lota).   
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Figure 1. Location of the Swan, Moosehorn, and Inverness Rivers.
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3.0 MATERIALS AND METHODS 
 

Aerial videography of the rivers were captured by George Walker of Walker 

Environmental on June 17th, 2010,  using a helicopter (Bell 206 Jet Ranger) combined with 

a handheld Sony digital camera and  Geo Mapping hardware, manufactured by Red 

Hens Systems Inc.  Video was captured when the helicopter was flown at approximately 

30-35 knots, at a height of approximately 45-60m (slower speed at areas of higher 

interest, such as industrial areas).  The height provided the best balance between aircraft 

height and camera zoom capabilities (i.e., decreased zoom coincides with increased 

stability of the video footage). Global Positioning System (GPS) flight line information 

obtained from the camera and the Geo Mapping system and subsequent assessment 

information derived from the videography were mapped as individual Geographic 

Information Systems (GIS) data layers. These layers were then exported to ESRI ArcGIS 

software and included with other standard GIS data layers (IRS imagery). Captured 

information was used to generate data outputs including ESRI based map layers. 

 

3.1 The Assessment Scoring System 

 

The characteristics of the riparian zones were assessed using aerial videography and its 

associated scorecard as described by Mills and Scrimgeour (2003); (Appendix 1). This 

current scorecard is slightly modified, and uses weighted multiple-choice responses to 

seven focal questions regarding vegetation and human disturbance to determine the 

condition of riparian zones.  The overall total available score was 22, with scores 80% 

resulting in riparian areas being classified as “Healthy”. A score of 50% to 79% equated 

to “Fair” condition, and less than %50 equated to “Poor” condition.  

The score card questions are based on the key ecological functions of a healthy riparian 

zone as described by Cows and Fish (Ambrose et al. 2004). Those functions are as 

follows: 

 Trap and store sediment 

 Build and maintain banks and shores 

 Store water and energy 

 Recharge aquifers 

 Filter and buffer water 

 Reduce and dissipate energy 

 Maintain biodiversity 

 Create primary productivity 
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In Figure 2 we can see an example of a portion of the scorecard, as it appears in Excel. 

Both the left and right banks of the river are reviewed and assigned health scores. John 

Hallett (ACA) and George Walker reviewed the video and assigned the riparian health 

scores in the autumn of 2010. In Figure 3 George Walker is shown filming out of the 

helicopter.  

 

1 2A 2B 3 4 5 6

Start End
Duration 
Hr:Min:Sec Start End

H&I 

Classification

 % Polygon 

Vegetated        

A(>90%=2)                        

B(75%-90%=1)    

C(<75%=0) 

Woody spp. 

cover?  

A(>35%=2)  

B(15%-35%=1) 

C(<15%=0) 

Observable 

recruitment or 

persistance of 

woody species          

Y=2                           

N=0

% Polygon with 

visual signs of 

human/cattle -

caused 

alteration of 

veg.                     

A(<5%=4)            

B(5%-15%=2)       

C(>15%=0)

% Polygon with 

visual signs of 

human/cattle-

caused bare 

ground.    

A(<5%=4)           

B(5%-15%=2)   

C>15%=0

Bank Stability      

S(Stable=4)             

M(Moderately 

unstable=2) 

H(Highly 

unstable=0)

Like 

Picture    

A=4       

A&B=2       

B=0

1
0
 Land Use                     

Pasture                                 

Hay                                       

Crop                                 

Natural                                         

Road                                    

etc. 

Comments

Score/

22 %

Start 0:00:04 0:00:07 Start of River

0:00:04 0:00:33 0:00:29 0:00:07 0:00:36 Good a a y a a s a Natural 22 100%

0:00:33 0:00:44 0:00:11 0:00:36 0:00:47 Good a a y b a s a Natural/Crop Good but narrow buffer 20 91%

0:00:44 0:00:57 0:00:13 0:00:47 0:01:00 Good a a y a a s a Natural 22 100%

0:00:57 0:01:06 0:00:09 0:01:00 0:01:09 Fair a b y c a s ab Crop Narrow buffer 15 68%

0:01:06 0:01:10 0:00:04 0:01:09 0:01:13 Good a a y a a s a Natural 22 100%

0:01:10 0:01:22 0:00:12 0:01:13 0:01:25 Fair a b y c a s ab Crop Narrow or missing buffer 15 68%

0:01:22 0:01:27 0:00:05 0:01:25 0:01:30 Good a a y b a s ab Natural 18 82%

0:01:27 0:01:46 0:00:19 0:01:30 0:01:49 Fair a c y c a s b Crop Narrow or missing buffer 12 55%

0:01:46 0:01:57 0:00:11 0:01:49 0:02:00 Good a a y a a s a Natural 22 100%

0:01:57 0:02:24 0:00:27 0:02:00 0:02:27 Poor a c n c a s b Crop Narrow or missing buffer 10 45%

0:02:24 0:02:29 0:00:05 0:02:27 0:02:32 Good a a y a a s a Natural 22 100%

0:02:29 0:02:30 0:00:01 0:02:32 0:02:33 Poor c c n c c s b Municipal Bridge  - Rge Rd 115? 4 18%

0:02:30 0:02:52 0:00:22 0:02:33 0:02:55 Good a a y b a s ab Natural/Crop Some narrow buffer 18 82%

0:02:52 0:03:00 0:00:08 0:02:55 0:03:03 Fair a b y b a s ab Crop Narrow or missing buffer 17 77%

0:03:00 0:03:08 0:00:08 0:03:03 0:03:11 Good a a y a a s a Natural 22 100%

Scoresheet Questions

Tape

Time Codes

DVD

 Left Bank

 
 

Figure 2. Score card for assessing lotic systems riparian health upon reviewing the aerial 

video. 
 
 
 

 

Figure 3. Aerial videographer George Walker recording the river during the flight. 
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4.0 RESULTS 
 

Results from aerial videography combined with the application of the riparian health 

scorecard showed that the majority (88%) of the riparian zones in the overall assessed 

length of rivers are healthy (see table 1). The section of the river that passes through the 

white zone is labeled as Lower Swan. These healthy zones are coloured green on the 

maps showing the health scores (Figures 4 and 5). Fair areas comprise 5% of riparian 

areas (yellow on the maps) and 7% of the areas were poor (red on maps). Upon closer 

examination of the data, we see that those areas of the river in the green zone are in 

better health than the areas in the white zone. The high percentages of stream banks in 

the white zone (Lower Swan) that are rated in poor condition are thus due to 

agricultural practices degrading the riparian areas. The Inverness and Moosehorn rivers 

are in still primarily in a natural state. The relatively high percentage of Moosehorn 

riparian areas rated as “Fair” are thus because of the lingering effects on soils and 

vegetation of a wildfire that occurred in the last 20 years (see Figure 5).  

 

 

Table 1:  

Health Ratings (Left and Right Bank Scores Combined)

River % Poor % Fair % Good

Inverness 2 1 97

Moosehorn 1 12 87

Upper Swan 3 1 96

Lower Swan 19 10 71

Total length 7 5 88  
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Figure 4. Map illustrating the riparian health scores for the Mid to Lower Swan River. 
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Figure 5. Map illustrating the riparian health scores for the Upper Swan River 
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5.0 SUMMARY and RECOMMENDATIONS 
 

The aerial videography of Swan River and 2 tributaries in June, 2010 resulted in the 

planned deliverables of an aerial video of the rivers in DVDs, with riparian health scores 

assigned to sections of both the left and right banks, and maps showing those scores.  
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Reach Assessment Tips: 

1) When viewing the video captured the panning motion often reveals shadows 

and relief that helps to determine height and structure of ground features. 

2) Rewinding and viewing a reach multiple times will increase assessment 

accuracy. 

 

6.0 APPENDICES 
 

6.1 Appendix 1.  Aerial videography lentic health and integrity score sheet (Swan River 

Aerial Video Project, June 2010). 

 

Aerial Videography – Lotic Riparian Health Assessment Scorecard 

 

This scorecard follows the riparian assessment models developed by Cows and Fish (Fitch 

et al. 2001 and Ambrose et al. 2004) and is based, in part, on the aerial videography work 

done on lentic systems1.  What follows is a definition of the assessment area polygon (called 

a reach), the assessment questions used, with guidelines and scoring tips, to determine the 

riparian health of individual reaches of interest.  All reaches surveyed and assessed in a 

watershed can then be presented together to illustrate the overall health of the entire 

system. 

Reach Assessment Area (polygon length and width): 

 

Polygon Length: 

Polygons are separated or divided by quarter section units.  These divisions are of 

manageable length when assessing a reach from the video captured and often represent a 

switch in land title or management and land use boundaries. 

 

Polygon Width: 

The width of the area assessed within a quarter section unit is four times the stream width 

(i.e. from the center of the creek two bank-full lengths on each side of the center line). This 

proportional measure of the stream width is detectable from the video captured and is 

believed to be a meaningful zone of influence on the functions of the riparian area. 

 

Multiple Polygons within Reach: 

Because conditions may be vastly different on opposite streambanks within a reach, two 

polygons - one on the left bank and one on the right bank, are assessed in each reach.  Its 

possible to lump these two polygons and combine survey scores afterwards when assessed 

separately but splitting one averaged polygon per reach is not possible after the fact. 
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Scoring Tips: 

1) Vegetation cover includes all standing, rooted plants (live or dead).  Do not 

include litter or downed wood. 

2) Polygon area does not include area covered by water. 

3) Bare soil, gravel, paved roads, cattle trails, or artificial surfaces are considered 

unvegetated.      (Taken from Fitch et al. 2001) 

Scoring Tip: 

1) If you have established that the polygon has no natural potential for woody 

plants replace the score with N/A and adjust the total possible score 

accordingly.     (Taken from Fitch et al. 2001) 

Scoring Tips: 

1) Evidence of recruitment and replacement can include multiple age classes, 

seen as different sized individuals of a single species or the presence of a 

species highly prone to suckering (e.g. various willows sp.). 

2) If you answered N/A for question 2. a) replace this score with N/A and adjust 

the total possible score accordingly. 

Assessment Scorecard Questions: 

 

1. Is 85% or more of the polygon area covered with vegetation? 

Left Bank: Yes     (2 pts) No     (0 pts) Right Bank: Yes     (2 pts) No     (0 pts) 

 

 

2. a) Do woody plants like willow, birch, poplar or conifers cover 15% or more of the 

polygon area? 

Left Bank: Yes     (2 pts) No     (0 pts) Right Bank: Yes     (2 pts) No     (0 pts) 

 

Note - In some cases riparian areas naturally do not have the potential for woody plants 

because of soil chemistry and other natural factors, i.e., saline and drainage. In some cases 

woody plants do not meet this threshold because of site and successional reasons. 

 

 

2. b) Is there observable evidence that woody species have the potential to persist in 

the polygon by natural recruitment and replacement? 

Left Bank: Yes     (2 pts) No     (0 pts) Right Bank: Yes     (2 pts) No     (0 pts) 
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Scoring Tips: 

1) Tree cover often obscures observation of ground level conditions.  A dense 

stand of trees may hide a heavily altered vegetation community below.  It is 

often useful to note the conditions directly adjacent to or surrounding dense 

stands of trees.  Some ground truthing efforts may be required. 

2) Short-term, transient removal of vegetation without changing the species 

distribution or diversity present, such as light to moderate grazing, is not 

included as altering the vegetation community (Ambrose et al. 2004). 

3) Do not count the same area for question 3. and 4. unless both the vegetation 

community and the physical structural of that area have been altered. 

3. How much of the polygon area shows visual signs of human-caused alteration of the 

vegetation community? 

Left Bank: Less than 5%     (4 pts)  5%-15%     (2 pts)  More than 15%     (0 pts) 

Right Bank: Less than 5%     (4 pts)  5%-15%     (2 pts)  More than 15%     (0 pts) 

 

Note – An unaltered vegetation community contains multiple structural layers with varied 

plant heights.  Tall trees, tall and short shrubs, medium to short forbs and grasses plus 

short flowers and grasses should be present in an unaltered riparian area Ambrose et al. 

2004).  At sites naturally lacking trees multiple vegetation layers, made up of different 

species, should still be observable.  Alterations to vegetation communities to be assessed 

include (but may not be limited to) a loss of one or more of the above noted vegetation 

layers, the partial or complete replacement of plant species, a reduction in species diversity 

and distribution as a result of various human activities (e.g. conversion of native vegetation 

to lawn grass, mowing, recreational traffic, excessive grazing, removal of woody 

vegetation, etc.). 

 

 

4. How much of the polygon area shows visual signs of human-caused bare ground 

and physical alterations? 

Left Bank: Less than 5%     (4 pts)  5%-15%     (2 pts)  More than 15%     (0 pts) 

Right Bank: Less than 5%     (4 pts)  5%-15%     (2 pts)  More than 15%     (0 pts) 

 

Note – Bare ground and physical alterations that effect the functions of a riparian area can 

result from (but are not limited to) livestock trailing and rutting, hoof shearing, 

pugging/hummocking, road construction, rail bed deposits, OHV trails, timber hauling, 

building construction, channelization, stream diversions, etc.  Consider all those activities 

that have resulted in cracking, slumping, shearing, compaction, removal or reconfiguration 

of streambanks and surrounding riparian area. 
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Scoring Tips: 

1) Natural slides, slumps and eroding banks are not considered in this question 

(Fitch et al. 2001). 

2) Do not count the same area for question 3. and 4. unless both the vegetation 

community and the physical structural of that area have been altered. 

 

5. How would you categorize the overall vertical bank stability within the 

polygon? 

Left Bank: Highly stable    (4 pts) Moderately erodable    (2 pts) Highly erodable    

(0 pts) 

Right Bank: Highly stable    (4 pts) Moderately erodable    (2 pts) Highly 

erodable    (0 pts) 

 

Note – Vertical bank stability is highly influenced by slope, substrate type and 

presence of vegetation with binding root-mass.  Cracking, slumping, sloughing 

and sliding are all indications of bank instability. 

 

6. What picture does most of the polygon look like? 

Left Bank: Picture A       (2 pts) Combination of A and B       (1 pt) Picture B       (0 

pts) 

Right Bank: Picture A       (2 pts) Combination of A and B       (1 pt) Picture B       

(0 pts) 

 

   

 

 

 

 

 

 

 

 

 

Total possible points =_____. 

Actual points (sum from questions above) = 

Left Bank_____ Right Bank_____ Combined_____. 

Percent score (Actual points/Total possible pointsX100) = 

Left Bank_____ Right Bank_____ Combined_____. 

A B 
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Summary of Question Scorecard 

If the score is 80% or more it is likely the Riparian Area is Good. 

If the score is 50% to 79% it is likely the Riparian Area is Fair. 

If the score is less than 49% it is likely the Riparian Area is Poor. 
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