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Well-designed and situated buffers
 have a number of potential environmental benefits ranging from water quality, wildlife habitat, to carbon sequestration.  Conservation buffers can also enhance the resiliency of a larger landscape to episodic events such as extreme weather or to a short, but intense period of land use change that occurs with suburban development.  Poorly designed buffers, however, or buffers that are placed across the landscape in a perfunctory fashion to meet program requirements, achieve few environmental benefits, waste limited public resources, and erode the trust of the private landowner relative to future participation in resource management programs.   

The challenge we face in Wisconsin is to determine how to design, locate, and maintain buffers so that desired and specified environmental and possibly economic benefits can be gained while still protecting the interests of private landowners and public revenues. The above carefully worded challenge is very different from the current situation.  While it may be somewhat a caricature, it seems we are being told that the choice is to select one end of a continuum or the other; either require the installation of publicly-funded buffers on all 31,148 miles of perennial streams plus the 23,776 miles of intermittent streams in Wisconsin, or continue to cost-share the voluntary adoption of a few buffers only when a landowner is persuaded they are beneficial regardless of levels of environmental degradation.  

We do not believe this is an either-or situation.  The committee was unanimous in positing that there are a number of viable compromises between these ends of a continuum based on the existing, emerging and future science in this area.  

Buffers Are Good, But ...
There is no question that buffers have a number of environmental benefits.  While the science of buffers may be a “young and inconclusive science,” their broad appeal cannot be denied.  Buffers are viewed by some as a solution to many of our current environmental problems.  However, the application of buffer technology to achieve specific environmental benefits across the diversity of Wisconsin’s landscapes and management practices has not been established.   Buffers are usually designed as a permanent vegetative cover of grass, shrubs and /or trees that are strategically located along or within fields in order to “buffer” or minimize the adverse impacts of various land uses. We know they can reduce degradation of surface water by either filtering sediments or removing nutrients from runoff.  They can also play a role in reducing pesticide runoff, stabilizing stream banks, promoting biological diversity, removing nitrate from groundwater before it enters surface water, and regulating in-stream water temperatures.  Buffers have also been used to promote native plant restoration, and serve as wildlife corridors for both aquatic and terrestrial organisms.  

In general, we know that the idea of using different types of buffers to pursue different environmental functions is conceptually sound.  However, many of the technical details on how this can and should be translated into practice are lacking.  That is, there are conditions where buffers are not effective such as with channelized flow across the width of the buffer, where the lack of infiltration limits soluble nutrient removal, and when suspended solids are nutrient rich, but buffers do not achieve substantial removal. When does a buffer program assist in maintaining the viability of a farm operation versus when does it force farms out of business?   While we know quite a bit about buffers as the attached literature review (see Appendix A) indicates, a number of other questions remain unanswered.

The above statements capture many of the arguments that have been used to both support and oppose buffers in Wisconsin.  Yet the classic role of science is to be skeptical of any conclusion based on popular arguments or an intuitive appeal.  The scientist’s role is to subject this argument or intuitive phenomena to rigorous scrutiny and testing.  For example, if buffers are “good,” then do we know where this “good” is needed across the diverse landscapes and land uses found in Wisconsin?  This example asks the question of whether we know what environmental functions (i.e., trap sediments, provide an infiltration area, enhance wildlife habitat, remove nitrate from groundwater, or stabilize stream banks) need to be accomplished in different portions of different landscapes across Wisconsin?  Questions such as this move us from relying on an intuitive appeal of buffers into generating the scientific questions associated with the location, design, functioning and assessment of buffers.   The committee believes additional information is needed relative to the following questions:


 Do we have sufficient knowledge of the causes of water quality degradation to allow


us to specify the type, location and design of conservation buffers? 

  Do we have sufficient knowledge, land classification systems, or biophysical assessments of the Wisconsin landscape to allow us to calculate where the different environmental functions of buffers need to be achieved?

  How will we assess the effectiveness (i.e., extent goals are achieved) and efficiency (i.e., ratio of costs to achievements) of these buffers in achieving the specified environmental functions?

  What amount of public resources is required for buffers to achieve specified environmental functions in different portions of the state?

  What criteria will be used to calculate the compensation to the landowner, and what criteria will be used to distribute limited public dollars to local units of government for implementation of buffer programs?

 What is the extent and frequency of maintenance functions with different types of buffers?

 Can buffers become pollution sources themselves through episodic or extreme events, conditions that release dissolved nutrients, or if they function as reservoirs of disease, insect pests, and weed seed. 

These are some of the scientific questions raised by the committee that remain either completely or partially unresolved.  These questions do not discredit the concept of a buffer strip or the notion that they can be useful.  The list serves to remind us that there are many unanswered scientific questions about buffer strips.  The existence of the questions about buffer strips is an opportunity to practice adaptive management.

Adaptive Management
Adaptive management is a way of going forward with natural resource management when one does not have all the answers.  In a way, one could argue that is what Wisconsin farmers have been doing for several generations; learning by doing based on careful observation and experimentation.  Perhaps the most important concept in the previous statements is that of opportunity.  Adaptive management is an opportunity to move beyond the polarizing positions of:

“Intuitively we know buffers are good, and therefore they should be required everywhere;” versus “There are still too many unanswered questions regarding buffers, and until we have those answers, we should do nothing.”  Under an adaptive management framework, neither of these positions is tenable. 

Rather than proscribing a specific policy position, the adaptive management approach states that “Policies should properly be viewed as questions rather than answers” according to Dr. Gerry Peterson at the UW Center for Limnology.  He continues that “the most important thing is not selecting the ‘correct’ policy and imposing it, but managing in a way that allows people to learn from managing.”  We — the land owners, citizens, scientists, agency staff and policy makers — have much to learn about buffers.  The real question is how we can learn while still enhancing water quality, protecting the interests of the state’s land owners, and doing this in a fiscally responsible manner.  For that, the committee is recommending an adaptive management approach.  For the UW-CALS scientist this means to pursue a process that is:

 developing models and other tools to predict the functioning of different types of buffers in different setting to achieve different environmental functions;

 using an experimental design (i.e., treatment versus control) approach to test the efficacy of different types of buffers in different types of setting, and also to test the effectiveness of different government (i.e., local, state, federal) arrangements in promoting these practices;

 exploring different methods to insure that landowners are an integral part of this process, from design, maintenance and to evaluation; and 

 evaluating the functioning of buffers across both spatial scales and biological systems (e.g., aquatic versus riparian habitats) using standardized methods.

All of the above may generate information that may be used in the policy process, but it does not really describe how adaptive management can guide the policy process.  

Adaptive Management in Action  

Adaptive management is not some new or “trendy” approach to resource management.  It has been in use since at least 1978, and has been applied in the Everglades, Columbia River Basin, Baltic Sea, Chesapeake Bay, Great Lakes, and the boreal forests of eastern Canada.  Frustration with trying to use a traditional “command and control” approach relative to complex and dynamic environmental systems is often cited as the reason for using adaptive management.  


Steps in Adaptive Management
Active and continuous involvement by all parties


A structured workshop with all stakeholders in 
a cooperative rather than an adversarial process


Development of multiple ‘models’ or predictions
based on different types of intervention


Create policies where interventions are treated as 
experiments and monitored accordingly




To constantly adapt the management as 
new knowledge is gained in this process  

Future Steps
We view the current discussions on the future roles of buffers for Wisconsin as an opportunity.  An opportunity to use an adaptive management approach to this issue, an opportunity to involve  the many stakeholders and audiences of CALS in addressing this issue, and an opportunity to use approaches that have proven successful on other issues in the past.

To encourage the use of an adaptive management approach, we encourage all parties to discuss the feasibility of participating and supporting the following activities.

 Exploring the functioning, benefits and costs of buffer strips is an issue that needs to go beyond the experimental plots of academics, the hallways of the Wisconsin capital building, and colorful environmental brochures.  Decisions reached on this issue will have implications across diverse socioeconomic and geographical boundaries in Wisconsin.  Yet the interested and involved parties have had remarkably little input on this issue.  An effort needs to be made to reach out to, listen, and bring these interests into the process.   

 The next step is to convene and participate in a structured workshop on this issue.  The process of seeking common ground on the buffer strip question has been explored and tested by the Soil and Water Conservation Society.  This private, not-for-profit organization convened a National Buffer Strip Workshop (see Appendix B) at the Arbor Day Foundation last year to explore research, policy and communication dimensions of buffers.  

 A National Conservation Buffer Council was established in 1997, and is sponsored by major agribusiness firms and farm groups.  This Council works closely with natural resource agencies and environmental groups in promoting the use of conservation buffers.  A Wisconsin Conservation Buffer Council was also organized to parallel the national activities on the state level.  The Wisconsin Conservation Buffer Council should be charged with exploring methods to incorporate an adaptive management approach into their activities and responsibilities.

 Appendix A lists over 700 scientific publications on buffers.  Yet knowing how many of these findings are applicable in Wisconsin, or more importantly, where the knowledge gaps are for Wisconsin, is lacking.  Identifying what is known and is not known about buffers is an appropriate responsibility for the UW-CALS.  The outcome of this exercise could be used in the structured workshop referenced above. 

 Wisconsin has been cited as a national leader for innovative resource management efforts in the past.  Policy makers and agency leaders need to participate in the structured workshop to seek out opportunities where policy implementation can become a learning experiment.  The question of, “what types of program structures work best in what parts of the state?” does not have one, static answer.  

Text Box 1


Buffers — What Are They?





Contour buffer strips – narrow bands of vegetation established across the slope of a crop field and alternated down the slope with strips of crops.


Field border – strips of vegetation planted at the edge of fields that can be used for turn areas or travel lanes for machinery.


Filter strips – strips of grass or other vegetation used to slow water runoff from a field. These intercept or trap sediment, nutrients, pesticides and other pollutants before they reach a river, lake or stream.


Grassed waterways – strips of grass on areas where water is concentrated as it runs off a field. Used primarily to prevent and control gully erosion, waterways also act as a filter, trapping sediment and other pollutants.


Living snow fence – Trees and/or shrubs designed to control drifting snow to protect buildings, roads and other property. They can be installed to help protect nearby areas for livestock, provide wildlife cover and enhance soil moisture.


Riparian buffers – streamside planting of trees, shrubs and grasses that can intercept pollutants from both surface and ground water before they reach a river or stream. Provides habitat for wildlife and also enhances fish habitat.


Shelterbelts/windbreaks – a row or rows of trees and/or shrubs used to reduce wind erosion, protect field crops and shelter from blowing snow. Shelterbelts also provide protection from the elements for houses, farm buildings, livestock and wildlife.


Wetlands – areas of shallow water within or near cropland that have water loving grasses, shrubs and/or trees growing in and around the area. These act as a filter and provide wildlife habitat.


Source: Conservation Technology Information Center, Purdue University


Adaptive management deals with the unpredictable interactions between people and ecosystems as they evolve together.  It takes the view that resource management policies can be treated as experiments from which managers can learn.  The problem of decision- making with imperfect knowledge becomes an opportunity to apply the best current knowledge, and then through careful observation, the planning decision becomes an experiment in itself.


		


Holling, C.S. 1978.  Adaptive Environmental Assessment and Management.  John Wiley and Sons, New York.




















	� The term buffer is being used as a form of stylistic shorthand to represent a generic description of a wide range of actual practices defined in text box 1.        






