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To: Jeff Spoelstra, KRWC   Date:  May 28, 2010     
 
From:  Kieser & Associates, LLC  cc:  Project files 
  
Re:  Buffer Analysis for the Kalamazoo Watershed Management Plan 
              

 

Introduction  
 
Riparian buffers play an important role in preserving water quality in rivers and streams.  The functions 

of riparian buffers are well established and include filtering pollutants from stormwater and agricultural 

runoff, stabilizing streambanks to prevent erosion, moderating the microclimate of a stream or 

waterbody, and protecting fish and wildlife habitat (Johnson and Ryba, 1992).  Because of these 

beneficial functions, the area along a river corridor can be considered a critical area for water resource 

protection and restoration.  As part of the Kalamazoo River watershed management planning project, 

the project team determined that a simple analysis of the buffer area around tributaries and lakes in the 

Kalamazoo River watershed would illustrate potential water quality impacts associated with land cover 

and land use changes in the riparian corridor.  Since land use influences the quality and quantity of 

runoff in a watershed, this analysis provides information that can be used in: a) recommendations for 

future land use planning decisions; b) prioritizing best management practices (BMPs); and, c) informing 

watershed stakeholders on future loading that would adversely impact the Kalamazoo River in the 

context of the phosphorus Total Maximum Daily Load (TMDL). 

 

As part of this buffer analysis, Kieser & Associates, LLC (K&A) used model output data to estimate 

pollutant loading for areas within the 100-meter buffer that are predicted to change to urban land use in 

the future (i.e., future build-out).  K&A used model results from the Land Transformation Model1, which 

is a Geographic Information System (GIS) and neural network-based model that predicts future land 

change in the year 2030. This buffer analysis provides stakeholders with a simplistic model of the 

potential increase in pollutant loading to the river if a portion of the land use in the river corridor 

becomes developed.  To further support decision-making and BMP recommendations, agricultural 

management scenarios were also applied within the 100-meter buffer boundary.  The agricultural 

scenarios included modeling runoff and pollutant loading to the river under scenarios where 25%, 50% 

and 75% of the agricultural land in the 100-meter buffer was permanently planted in grass or hay 

buffers.  These scenarios were applied to riparian areas that are currently defined as agriculture in the 

2001 land cover.  These loading results can then be compared with the predicted loading increases due 

to future build-out. 

 

The results from the buffer analysis and agricultural buffer scenarios are summarized in table format in 

this memorandum.  These results, along with information obtained from the Kalamazoo River watershed 

                                                 
1
 More information about the Land Transformation Model and data for download are available at: 

http://ltm.agriculture.purdue.edu/ltm.htm 
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build-out analysis report by K&A, will be used by the project team in developing recommendations for 

BMPs included as part of the watershed management plan. 

 

GIS Buffer  Methodology  
 
Geographic information system (GIS) software allows for the definition of a distance buffer around 

geographic features.  For this analysis, the Kalamazoo River stream network (available from the 

Michigan Geographic Data Library) was used as the baseline feature for defining the buffer.  Using the 

ά.ǳŦŦŜǊέ ŦǳƴŎǘƛƻƴ ǿƛǘƘƛƴ !ǊŎDL{ {Ǉŀǘƛal Analyst, a 100-meter buffer (i.e. 50-meter on each side of a 

stream line) was created around the entire stream network in the Kalamazoo River watershed.  Lakes in 

the stream network data layer are not modeled as polygons but are defined by a line around the 

shoreline.   The 50-meter buffer is created on both sides of the shoreline, therefore the buffer area 

covers surface water inside the first 50 meters of any lake.  This buffer area on surface water did not 

affect the agricultural buffer analysis since only agricultural land use in the 2001 data layer was used to 

calculate runoff and pollutant loading. Therefore, any LTM considerations for land conversion from 

water are excluded from results.  Figure 1 presents the overall view of the buffer in the entire 

Kalamazoo River watershed.  At this large scale, it is not possible to view the land area within the buffer 

area, which only appears as a line in the image.  Figures 2 and 3 show a semi-transparent close-up view 

of the buffer overlaid on an aerial photograph within an agricultural and an urban location, respectively. 

 

The decision to use a 100-meter buffer was based on the land use data resolution used in the build-out 

analysis (100x100 meter).  A 100-meter resolution is the minimum scale for the land use change and 

loading analysis used in GIS.  The 2001 and 2030 predicted land use areas within the 100-m buffer were 

ŎŀƭŎǳƭŀǘŜŘ ǳǎƛƴƎ ǘƘŜ ά¢ŀōǳƭŀǘŜ !ǊŜŀέ ŦǳƴŎǘƛƻƴ2 and compared.  Pollutant loads were calculated using the 

άwŀǎǘŜǊ /ŀƭŎǳƭŀǘƻǊέ ŦǳƴŎǘƛƻƴ ǿƛǘƘ ǊŀǎǘŜǊ ƭŀȅŜǊǎ ŦƻǊ ǊǳƴƻŦŦ όŎŀƭŎǳƭŀǘŜŘ ǳǎƛƴƎ ǘƘŜ [ƻƴƎ-Term Hydrologic 

Impact Assessment or L-THIA tool3) and coupled with event mean concentrations.  To evaluate the 

affects of these buffers on adjacent, upland areas, a 300-meter buffer was delineated around the stream 

network in the Kalamazoo River watershed in the same way the 100-meter buffer was created.  This 

buffer represents a theoretical area treated by the 50-meter riparian buffer and extends 100-meters 

beyond each riparian buffer on either side of the river. 

 
 
 

 

 

 

                                                 
2
 This GIS function internally converts the buffer from a vector to a raster format in order to match the land use format 

and cell resolution. 
3
 The L-THIA GIS extension is available for download at: http://www.ecn.purdue.edu/runoff/lthianew/Index.html 

http://www.ecn.purdue.edu/runoff/lthianew/Index.html
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1 
Delineated 100-meter riparian buffer in the Kalamazoo River Watershed (hydrographic 
network downloaded from the Michigan Geographic Data Library). 
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Small scale image of 100-meter buffer in a non-urban setting within the Rabbit River 
subwatershed (dark blue represents the stream network and lighter blue represents the 
100 meter buffer). 
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