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Key Points 
• Paired reaches were trialed in a space for time substitution approach 
• Longitudinal profile channel complexity did not significantly differ between vegetated and non-vegetated 

sites within paired reaches. However, channel width complexity did show significant differences. 
• Nutrient concentrations in soil samples are a poor indicator of nutrients likely to be leached from soils 

into streams and rivers 
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Introduction 
Measurement of channel metrics, water quality parameters or ecological responses (e.g. increase in fish 
population numbers) is often undertaken as a means to establish the success or failure of river restoration 
activities. However, a large number of studies that have undertaken some form of monitoring rarely show a 
change in status at the site of intervention (Bernhardt and Palmer, 2011). The inherent variability of natural 
systems and the multi-stressor pathways that influence geomorphic processes make simplistic comparisons of 
general features of a stream with or without vegetation near impossible. Monitoring the effect of riparian 
revegetation projects is known to be complex and time consuming, and an alternative approach has used the 
substitution of space for time with paired catchments that have similar characteristics (Hardie et al., 2011). In 
this approach, paired sites differ in only one characteristic that relates to riparian vegetation extent, which 
allows the comparison of vegetated versus non-vegetated reaches on processes such as sediment and 
nutrient trapping efficiency over a relatively short time. In order to explore the role of riparian zones in 
trapping sediment and nutrients from the catchment and within channel sources, this project used a space for 
time substitution approach using paired reaches in the subtropical catchment of Lake Baroon in southeast 
Queensland. We also hypotheses that channel complexity metrics can be used to determine the condition of 
stream channels, where a natural and stable channel has a higher complexity value than a degraded and 
disturbed stream channel. 

Study Area and Methods 
The Lake Baroon catchment has an area of 74.3 km2 and is located on the Blackall Range in southeast 
Queensland, with an average rainfall of 2000 mm y-1 and seasonally variable stream flow (Figure 1). Extensive 
clearing for grazing and dairy has resulted in less than 20% of the original rainforest vegetation remaining 
(Dunstan, 2007).  

 
Saxton, N. E., Burford, M. A.,Faggotter, S. J., Ward, D., Ellison, T., Smolders, K. & Stewart, M . (2014). Effect of Riparian Vegetation on Channel 
Complexity and Nutrient Processing in a Subtropical Catchment in Queensland, Australia, in Vietz, G; Rutherfurd, I.D, and Hughes, R. (editors), 
Proceedings of the 7th Australian Stream Management Conference. Townsville, Queensland, Pages 274-277. 274 



7ASM Short Communication 

Saxton et.al. – Riparian vegetation, channel stability and nutrient processing  

The eight study sites (4 paired reaches: nv=no 
vegetation, mainly pasture grass; v=riparian vegetation) 
were selected based on comparative bed slope, stream 
order, geology, landuse and extent of vegetation (Figure 
1). Stream channel characteristics were assessed using 
field survey techniques and the extraction of elevation 
data from a 0.5m-pixel spacing digital elevation model 
(DEM) of the catchment. Analysis of channel variability 
for vegetated and paired non-vegetated reaches was 
undertaken as per Bartley and Rutherfurd, (2005) and 
Laub et al., (2012). Replicated soil cores were collected 
for analysis of soil nutrients. This involved analysis of 
total kjeldahl nitrogen (TkN) and total kjeldahl 
phosphorus (TkP), Colwell phosphorus, potassium 
chloride extractable nitrate, ammonium, phosphate (KCl 
P) and organic carbon using standard methods. At the 
same sites, soil cores were used for nutrient leaching 
experiments. In the laboratory, distilled water was 
leached through the soil cores and leachate collected. 
Ammonium, nitrate/nitrite and phosphate 
concentrations in the leachate were measured using 
standard methods (American Public Health Association, 
1995). 

Figure 1. Location of Lake Baroon catchment in southeast Queensland and sample sites (yellow dots). 
Lake Baroon reservoir in blue with stream network (blue lines) 

Results and Discussion 
 
Channel complexity analysis on stream channel metrics was undertaken to assess the variability and diversity 
of stream channel shape with or without riparian vegetation. The higher the variability score, the more 
diverse the metric being assessed, e.g. a high score for the thalweg profile would suggest a diversity of 
streambed structure with pools and riffles. The variability analysis for streambed slope showed a consistent 
trend between vegetated and non-vegetated reaches for both the standard deviation of depths and 
longitudinal roughness along the reach thalweg for sites 1-3. Site 4 had a reverse relationship to the other 3 

sites. It was unexpected to have higher values for non-
vegetated reaches in comparison to their paired 
vegetated reach as this would imply that the reaches 
with grassed riparian zones had a more diverse and 
complex thalweg profile than reaches with more natural 
riparian vegetation. The variability analyses between 
riparian vegetation and the streambed profile may 
require a minimum reach length to adequately detect 
differences between vegetated and non-vegetated 
reaches (the pilot study reaches were on average 115m 
in length). 

Figure 2. Cross section analysis: Coefficient of variation of stream channel width (CVW) and average width 
concavity (AWC) for vegetated (v) and non-vegetated (nv) reaches. AWC values were multiplied by 10 for 
this figure.  

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7

1nv 1v 2nv 2v 3nv 3v 4nv 4v

CVW AWC

 
Saxton, N. E., Burford, M. A.,Faggotter, S. J., Ward, D., Ellison, T., Smolders, K. & Stewart, M . (2014). Effect of Riparian Vegetation on Channel 
Complexity and Nutrient Processing in a Subtropical Catchment in Queensland, Australia, in Vietz, G; Rutherfurd, I.D, and Hughes, R. (editors), 
Proceedings of the 7th Australian Stream Management Conference. Townsville, Queensland, Pages 274-277. 275 



7ASM Short Communication 

Saxton et.al. – Riparian vegetation, channel stability and nutrient processing  

The coefficient of variation of width analysis showed a significantly higher value for the vegetated group than 
the non-vegetated group of reaches (p<0.01, n=4; ANOVA-single factor analysis), (Figure 2). This would 
suggest the reaches with riparian vegetation have a diversity of width along the reach, which maybe as a 
consequence of the vegetation dynamics. The average width concavity analysis also showed a relationship 
between riparian vegetation and stream channel width diversity, (Figure 2). However, this difference did not 
reach a level of significance (p<0.189, n=4; ANOVA-single factor analysis). Diverse vegetation would influence 
the range of soil strengths within the streambanks and it has been previously noted that grassed channels 
have a deeper and straighter stream channel shape in comparison to reaches with riparian vegetation in good 
condition (Huang and Nanson, 1997). 

Nutrient analysis showed statistically higher concentrations in total kjeldahl phosphorus at three of the four 
non-vegetated sites compared with the riparian vegetation sites. Colwell phosphorus and extractable 
phosphorus were also higher at some non-vegetated sites compared with riparian vegetation sites. Total 
kjeldahl nitrogen was only statistically higher at two of the four non-vegetated sites compared with riparian 
vegetation sites. Organic carbon concentrations in the soil were typically the same for the pasture and 
riparian vegetation sites. This is despite the high leaf litter loads at sites with riparian vegetation. Nutrients 
from soil samples were compared with the concentrations of nutrients leached from the soils. There was no 
correlation between soil nutrient concentrations and nutrient leachate concentrations across the sites, 
suggesting that measuring nutrients in soil samples is a poor indicator of nutrients likely to be leached from 
soils into streams and rivers.  

Table 1. Concentrations of soil nutrients at the paired pasture (P) and riparian vegetation (RV) sites  
 

Site 
 

 Colwell P 
mg/kg 

SD TkP 
% 

SD KCl P 
mg/kg 

SD TkN 
% 

SD 

1nv 103.4*** 16.8 0.26** 0.01 377.4* 73.6 0.42 0.09 

1v 51.6 18.1 0.24 0.01 248.0 69.7 0.47 0.01 

2nv 26.0 3.1 0.11 0.01 196.4 19.3 0.70*** 0.07 

2v 33.6 11.9 0.17 0.02 231.8 58.1 0.47 0.09 

3nv 116.6 96.6 0.17** 0.06 270.4* 70.1 0.34 0.14 

3v 23.0 23.8 0.07 0.02 204.4 82.1 0.25 0.08 

4nv 108.6* 55.3 0.14** 0.02 554.8 137.0 0.28* 0.08 

4v 17.6 2.3 0.04 0.01 589.6 179.0 0.39 0.03 

 

Conclusions 
Appropriate monitoring methods are needed to assess the benefit of investing in riparian vegetation 
management. This pilot study would suggest soil nutrient concentrations are not representative of the levels 
of nutrients that potentially leach out of riparian soils and other methods for assessing the trapping efficiency 
of riparian vegetation are required. Channel complexity measures do show a difference between vegetated 
and non-vegetated reaches to some degree and may be useful as a surrogate marker for channel stability in 
lower order streams. This relationship will be further explored with greater numbers of reaches from the top 
and bottom of the catchment in future studies. 
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