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RIPARIAN VEGETATION: FORESTS VS. GRASSES

Beeson, C.E. and P.F. Doyle, 1995.  Comparison o f bank erosion at vegetated and non-vegetated channel bends.  Water Resources Bulletin - Journal of the American Water Resources Association.  Vol. 31, No. 6.  December 1995.  pp. 983-990.

Beeson and Doyle assessed 748 stream bends for stream erosion after large discharge events in June of 1990.  They wanted to test the effect of riparian vegetation on streambank erosion.  Aerial photos (pre- and post-flood) were used to determine the extent of erosion for each bend and the amount of vegetation present on the banks (vegetated, semi-vegetated, unvegetated).  Their results showed that the vegetated banks showed much less erosion that those with semi- or unvegetated banks.

This article was clear and concise.  The methods were very simple and easy to understand and the data tables were quite helpful.  While I think this study provides some good basic information, I had a number of questions as I was reading.  For example, they did not specify what type of vegetation covered the banks – grass, trees, shrubs, mixture??  I would also like to know more about how they determined the erosion rates from the aerial photos.  As far as I could tell, they were using scales that ranged from 1:5,100 to 1:19,400.  It seems it would be difficult to assess streambank erosion from a 1:19,400 scale photo.  I do not think these things make the study invaluable, however, since drawing general conclusions can be helpful for management.

Davies-Colley, R.J.,  1997.  Stream channels are narrower in pasture than in forest.  New Zealand Journal of Marine and Freshwater Research.  Vol. 31.  pp. 599-608.

Davies-Colley used 20 forest/pasture pairs to study how channel width varied with riparian cover.  Twenty cross sections for each reach were surveyed.  He found that pasture reaches were narrower and that the differences in width decreased as watershed area increased.  He also found that this narrowing occurs quite quickly (within a few meters of the riparian change).  Davies-Colley acknowledged that stream narrowing may have ecological implications as the narrower, deeper channels do not provide as much habitat for in-stream organisms.

This article contained a great deal of data that was well presented.  The tables and figures were very clear and useful.  Like a few of the other papers on this topic, Davies-Colley focused  on the ability of grassed banks to trap sediment and prevent erosion.  While this is an important aspect of the riparian cover issue, it is not the only factor that should be considered in management plans.           

**Gregory, S.V, F.J. Swanson, W.A. McKee, and K.W. Cummins, 1991.  An ecosystem perspective of riparian zones.  Bioscience.  Vol. 41, No.8.  September 1991.  pp. 540-551.

Gregory et al. take a landscape approach in describing the most important aspects of stream riparian zones.  They begin by describing valley floor landforms – what they are, how they are were formed, different types.  They then detail the types of vegetation found in these zones and how they link the upland areas to the streams.  Finally, they discuss the important processes that occur in these zones including nutrient retention and transport and  processing of organic matter, as well the effects the riparian vegetation has on macroinvertebrates and vertebrates within the aquatic system.

This paper provides a very good introduction to riparian zones – both the physical and biological components.  It also takes a wider view, putting these areas in the larger landscape context.  Most of the figures are clear and useful.  The last few paragraphs provide a useful summary and describe why it is important to consider riparian zones at the landscape level.

Lyons, J., S.W. Trimble, and L.K. Paine,  2000.  Grass versus trees: managing riparian areas to benefit streams of central North America.  Journal of the American Water Resources Association.  Vol. 36, No.4.  August 2000.  pp. 919-930.

In this overview paper, Lyons et al. discuss the pros and cons of grassed versus forested riparian cover as related to specific stream characteristics including: bank and channel habitat, water quality and quantity, and biota.  They conclude that in certain areas of the country, grassed banks may better achieve specific management goals.  They caution against removal of existing forests, but encourage land managers to carefully investigate all the options before choosing a restoration strategy.

This paper provides a much more thorough discussion of the grassed vs. forested banks issue than Trimble’s Geology paper.  The authors more clearly define the variety of stream characteristics affected by riparian cover (as opposed to just discussing sediment and erosion).  While it is obvious they favor grassed banks as a restoration option, they also provide sound advice to restoration planners/managers – i.e. local conditions must be evaluated (including local land use issues), pre-settlement land cover taken into consideration, and management objectives considered.       

** Montgomery, D.R.,  1997.  What’s best on the banks?  Nature.  Vol. 388.  24 July 1997.  pp. 328-329.

This article is directly in response to Trimble’s 1997 article in Geology outlining the benefits of grassed riparian zones.  Montgomery points out that there are a number of factors that are important in assessing the most appropriate riparian cover for a given stream including: the interplay of sediment supply, size and lithology; the magnitude and frequency of water discharge; the nature of bank materials; the type of vegetation on the banks; and the effect of obstructions such as large woody debris.  He also describes some of the ecological benefits provided by (or as a result of) forested riparian zones.  Montgomery acknowledges the importance of the points Trimble raises concerning grassed channels, yet strongly advises putting this information in context and erring (in planning and restoration) on the side of more rather than less forests.

This is a very even keeled response to an article that seemed to be strongly advocating the reverse of what is commonly professed in the field of restoration.  Montgomery much more clearly points out the issues involved on both sides and the problems with being either entirely in the ‘forest’ camp or the ‘grass’ camp.  The article is written very carefully in that strong points are made (in favor of advocating riparian forests) without overtly being overcritical of the Geology article.

Murgatroyd, A.L. and J.L. Ternan,  1983.  The impact of afforestation on stream bank erosion and channel form.  Earth Surface Processes and Landforms.  Vol. 8.  pp. 357-369.

Murgatroyd and Ternan compared the erosion rates of streambanks in forested and moorland areas in a watershed in England.  The forested area had been ‘afforested’ with Sitka Spruce in the 1930s.  They found forested stream channels to be significantly wider with much higher erosion rates.  They attributed these effects mainly to suppression of turf grass by the shading of the forest and debris dams (which caused scour).  

While this paper raises some interesting points, I think it is necessary to put the research into context.  The underlying message seems to be that forests cause erosion of stream banks and management plans should consider grass turf as more preferable riparian vegetation.  While their research does show increase erosion rates in the forest, this is a relatively young forest (~50 years).  The stream may still be adjusting to the new conditions (there is no real mention of this).  There is also no mention of the habitat benefits of wider, shallower streams with varying widths nor the flood attenuation benefits.  These are both important functions and values of forested riparian zones and would be reasons to recommend afforestation.  Based on their results, their recommendations make sense, however, it seems that they have left out a number of important considerations that would effect the most appropriate management plan for a specific area. 

Stott, T.,  1997.  A comparison of stream bank erosion processes on forested and moorland streams in the Balquhidder Catchments, central Scotland.  Earth Surface Proccesses and Landforms.  Vol. 22.  pp. 383-399.

Stott compares streambank erosion in two watersheds in central Scotland – one forested and one moorland (low vegetation, grasses/heathers).  Erosion pins were installed along the study reaches, 430 total.  He measured erosion as well as soil temperature.  The results indicate that for these watersheds, erosion is greater for the moorland streams.  In addition, frost is significantly correlated with incidence of erosion.  The forests along the streams seem to insulate the soil and prevent frost from forming, thus reducing the amount of erosion occurring in the forested watershed relative to the moorland.

This was a  very interesting paper.  I had not previously considered the effects of bank temperature on erosion rates.  A number of papers have been written discussing forest vs. grass or unvegetated stream banks, but I have not seen any mention of the effects of frost.   

Sweeney, W.B., 1993.  Effects of streamside vegetation on macroinvertebrate communities of White Clay Creek in eastern North America.  Proceedings of the Academy of Natural Sciences of Philadelphia.  Vol. 144.  pp. 291-340.

Sweeney provides a very thorough examination of the effects of riparian cover on macroinvertebrate communities.  His research is based on stream studies in the White Clay Creek watershed in southeastern Pennsylvania.  He describes the main effects streamside forests have on the abundance, growth and reproduction of macroinvertebrates including:

1)  shading/debris dams


- light for algae and macroinvertebrates


- channel width


- temperature

2) stream water chemistry


- dissolved nutrients and carbon

3) direct food inputs


- leaves, twigs, fruits 

He also describes the effects of reforestation experiments in the White Clay Creek.

This is a very long and exhaustive treatment of riparian forests.  It contains a great deal of useful information though and fairly easy to read (other than the length).  This paper is often cited in other papers as it outlines many basics of riparian zones – and is for this reason as well interesting reading.  It also shows the breadth of  effects (physical, chemical)  streamside forests have on the communities living in the streams – many of which often are not considered.

** Trimble, S. W.,  1997.  Stream channel erosion and change resulting from riparian forests.  Geology.  Vol. 25, No.5.  May 1997.  pp. 467-469.

Trimble uses a study based on four reach pairs in Wisconsin to discuss basic physical differences between forested and grassed  stream reaches.  Based on measurements of bankfull width, base-flow width, base-flow cross-sectional area, average base-flow depth, and width to depth ratios, he concludes that riparian forests significantly affect the channel shape and bank and channel erosion.  He indicates that forested reaches are wider and may contribute significant amounts of sediment downstream.  Trimble asserts that this finding should be considered in current stream bank protection and restoration projects and plans.

This paper is interesting in that counters most of what is currently available concerning the role of riparian zones.  The underlying theme of this paper is that grassed riparian zones would decrease sediment transport and thus should be considered in restoration planning.  He raises a number of important points, however in a paper this short, does not have the time to really explore them.  Therefore I think this paper could lead a number of readers to the wrong conclusion – or rather confuse them.  He does not stress that this research was conducted in an area of the country that was predominantly grass lands before settlement – a fact that is significant in assessing the most appropriate riparian cover for a given area.  

