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Introduction

Many municipalities regulate riparian areas 
to protect wetlands, based on the premise 

that adverse effects to wetlands can be 
reduced by restricting land uses on reduced by restricting land uses on 

adjacent lands. 



The City of Boulder regulates wetlands on 
non-federal and non- university property 
within the City limits and establishes a  
regulated buffer width of 25 – 50 feet regulated buffer width of 25 – 50 feet 

along all mapped wetlands.   



The City of Boulder Planning Board and 
some citizens have expressed concern 
that the premise of the value of wetland 
buffers may not be valid or may not be  buffers may not be valid or may not be  
applicable to Boulder or that the buffer 

width may not be reasonable.   



The City of Boulder retained Biohabitats, 
Inc. to provide information on the value of 
wetland buffers to help inform revision of 
the City’s wetland protection ordinance. the City’s wetland protection ordinance. 



We addressed the following questions:

What does recent science tell us about the 
functional value of wetland buffers?  functional value of wetland buffers?  

What are the recommended widths to 
protect different wetland functions? 



Methodology

Searched on-line databases using key 
words to find relevant peer-reviewed 

research papers
Solicited gray-literature references and Solicited gray-literature references and 

contacts from colleagues 
Reviewed literature citations in relevant 

references.



Many research studies have been published 
on riparian buffers, particularly in the 

humid east, and in regard to logging and 
salmon in the western US. salmon in the western US. 



Results

We identified five major wetland functions 
that are relevant to wetland buffers

Water quality protectionWater quality protection
Streambank stabilization

Floodflow alteration and flood storage
Groundwater recharge

Habitat protection 



Water Quality Protection

Trapping and/or transforming pollutants 
such as sediments, nutrients, pathogens, such as sediments, nutrients, pathogens, 

and pesticides in surface water and 
groundwater 



Water Quality Protection

Key attributes are dense vegetation, 
especially in the ground layer, and sheet especially in the ground layer, and sheet 

flow of runoff across the ground. 



Water Quality Protection



Streambank Stabilization

Vegetated riparian buffers stabilize 
streambanks and therefore help to streambanks and therefore help to 

protect infrastructure, improve safety, 
and reduce sediment loading. 



Streambank Stabilization

Key attribute is dense trees and shrubs  
along stream banks. along stream banks. 



Streambank Protection



Floodflow Alteration and Flood Storage 

Wetland buffers provide space for flood 
water to spread laterally once it leaves a water to spread laterally once it leaves a 

channel, thereby slowing flood water 
velocity; unsaturated soils help provide 
additional temporary storage for flood 

water.  



Floodflow Alteration and Flood Storage

Key attribute is the presence of an active 
floodplain. floodplain. 



Floodflow Alteration and Flood Storage  



Groundwater Recharge 

During long, dry periods, the water in 
streams and wetlands comes solely from streams and wetlands comes solely from 
groundwater which is recharged, in part, 

in upland buffers.   



Groundwater Recharge

Key attributes are the absence of impervious 
surfaces and the presence of sheetflow surfaces and the presence of sheetflow 

across the buffer. 



Groundwater Recharge



Habitat  Protection and Food Chain Support 

Riparian areas make up only about 1% of 
the landscape but support 80% of all the landscape but support 80% of all 

vertebrate wildlife and more bird species 
than any other habitat area in the semi-

arid west.   



Habitat  Protection and Food Chain Support

Key attributes are well-developed tree, 
shrub and herb layers and trees and shrub and herb layers and trees and 

shrubs that overhang a stream. 



Habitat  Protection and Food Chain Support



FUNCTIONS OF WETLAND BUFFERS IN 
RELATION TO THEIR DIMENSIONS 

AND VEGETATION

Buffer effectiveness generally increases with 
width and length and with vegetation 

density. 
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Adapted from USDA Natural Resources Conservation Service.  Where the Land and Water Meet:  A Guide 
for Protection and Restoration of Riparian Areas First Edition.  USDA NRCS, September 2003. 



FUNCTIONS OF WETLAND BUFFERS IN 
RELATION TO  WIDTH & VEGETATION



WETLAND BUFFERS IN SEMI-ARID 
SETTINGS

In the semi-arid western US, there is In the semi-arid western US, there is 
generally a greater difference between 

the biota in wetlands buffers compared to 
the adjacent upland than there is the 

more humid eastern US.  



WETLAND BUFFERS IN SEMI-ARID 
SETTINGS

In the semi-arid west, the riparian vegetation In the semi-arid west, the riparian vegetation 
is typically more diverse and more 

abundant and is easily distinguished 
from that in adjacent uplands. 





WETLAND BUFFERS IN SEMI-ARID 
SETTINGS

Wildlife use is disproportionately high in Wildlife use is disproportionately high in 
riparian areas in semi-arid settings such 

as the Colorado Front Range. 



WETLAND BUFFERS IN SEMI-ARID 
SETTINGS

Probably the most important characteristic of Probably the most important characteristic of 
semi-arid wetlands and their buffers is 
the increased diversity and productivity 
of native deciduous trees and shrubs 
compared to surrounding semi-arid 

grasslands. 





WETLAND BUFFERS IN URBAN 
SETTINGS

Urban wetlands are located in areas where Urban wetlands are located in areas where 
there is an increased need for the 

ecological services they can provide 
such as water quality improvement. 



WETLAND BUFFERS IN URBAN 
SETTINGS

Wetland buffers in urban areas are Wetland buffers in urban areas are 
particularly important in helping to 

moderate the impacts of road runoff, pet 
and recreational usage, and altered 

hydrologic regimes and flooding. 



WETLAND BUFFERS IN URBAN 
SETTINGS

Urban wetlands may be the only remaining 
undeveloped areas available for native undeveloped areas available for native 
plants, birds, amphibians, reptiles, and 

small mammals.



Summary

There is overwhelming evidence that 
wetland buffers can be effective in 

protecting wetlands in both the humid protecting wetlands in both the humid 
eastern and semi-arid western  US. 



Summary

The scientific literature suggests that a 
wetland buffer of 25 – 50 feet is the 

minimum necessary to protect at least minimum necessary to protect at least 
some wetland functions. 


