
Historically, many of the natural woody ecosystems that were once present in flood- 
plains across the country have been highly altered or removed. Land clearing has 
resulted in the loss of woody vegetation, even in areas adjacent to streams and rivers. 
With these alterations, came extensive flood management commitments to compensate 
for the loss of naturally functioning floodplains and for the protection of towns, roads, 
and agricultural fields. However, even with the best available flood management tech- 
niques, when rivers decide to flood - they will, often with devastating consequences. 
Strictly from a social and an economic standpoint, allowing the floodplain to revert to 
a completely natural state would be a radical and largely unpopular action. 
Nonetheless, creating a floodplain system that accommodates, rather than controls 
flooding, and still maintains its economic and biological attributes, has been shown to 
be an acceptable alternative. A key to this is reestablishing trees in carefully planned 
and managed waterbreaks.

A waterbreak is a planned floodplain system of linear woody buffers oriented to reduce 
flooding impacts and to provide supplemental benefits. The placement and use of 
waterbreaks are intended to moderate water flows similar to the way windbreaks mod-
erate wind flows.

When planning any flood- 
plain waterbreak system, it is 
essential to consider the fol- 
lowing elements for the sys- 
tem to function properly:
��/DQGRZQHU�REMHFWLYHV
��([LVWLQJ�ODQGVFDSH
  features
��$SSOLFDEOH�ODZV�DQG
  regulations
��+LVWRULFDO�IORRGLQJ
  frequency
��3RWHQWLDO�VHFRQGDU\�XVHV
��&XUUHQW�DQG�IXWXUH�XVH��DJUL����
  cultural, industrial, or community)
��$HVWKHWLF��VRFLDO��DQG�VDIHW\�DVSHFWV
��8SVWUHDP�DQG�GRZQVWUHDP�ZDWHUVKHG�FKDUDFWHULVWLFV
In addition, complex ownership patterns may require group planning for proper water-
break design, function, use, and management.
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Trees along this streambank will effectively control bank and 
surface erosion.
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General
Waterbreak systems can be complex. They 
should incorporate all the important aspects 
of the site. In general, when designing 
waterbreaks:
�� &RPSOHPHQW�QDWXUDO�IHDWXUHV�ZLWK�ORFD���
 tion, layout, and density of the buffer.
��Assess the severity of bank erosion and   
 its influence on existing or planned plan  
 material establishment.
�� Incorporate bank stability activities wher 
  ever and whenever needed.
��Avoid waterbreaks at locations that would concentrate flood or return flows.
�� Join new waterbreaks with existing trees when possible to increase the continuity.
��Favor tree and shrub species that are native and have multiple values, such as thosesuit    
  ed for timber, biomass, nuts, fruit, browse, nesting, and aesthetics.
�� 8VH�VSHFLHV�WKDW�DUH�DGDSWHG�WR�ORFDO�IORRGLQJ�FRQGLWLRQV�
��Avoid tree and shrub species which may be alternate hosts to undesirable pests or that     
 may be considered noxious or invasive.
�� (PSOR\�VSHFLHV�GLYHUVLW\�WR�DYRLG�ORVV�RI�V\VWHP�IXQFWLRQ�GXH�WR�VSHFLHV�VSHFLILF�SHVWV�
�� 8VH�VSHFLHV�VHOHFWLRQ�WR�LPSURYH�DHVWKHWLFV��VXFK�DV�VHDVRQDO�IROLDJH�FRORU��VKRZ\IORZ� ����
  ers and fruit, foliage texture, form and branching habit.
�� 3ODQW�RQ�UDLVHG�EHGV�RU�ULGJHV�WR�LPSURYH�VRLO�DHUDWLRQ�DQG�LQFUHDVH�VSULQJ�VRLO�WHPSHUD� ���
  tures.

Specific
A typical waterbreak system should include primary waterbreaks that parallel stream 
courses in corridor widths of 50 to 100 feet for smaller water courses and 300 feet for 
large rivers. Secondary or interior waterbreaks of 25 to 100 feet in width should be estab- 
lished along field borders or every half
PLOH��ZKLFKHYHU�LV�OHVV��ZLGWK�YDULHV�ZLWK�
stream size and site needs). The interior 
waterbreaks should be established perpen- 
dicular to anticipated flood currents and 
tie into primary waterbreaks and non-
flooding elevations. Additional interior 
waterbreaks might be strategically planted 
to divert potentially damaging flood cur-
rents away from sensitive or critical areas.

To provide quick protection, follow the 
planting recommendations outlined in AF 
Note 5, “Riparian Buffer Design for 
&URSODQG�´�XVLQJ�ODUJH�YLJRURXV�JURZLQJ�
stock six to 10 feet apart for trees and 
three to six feet apart for shrubs. Shrub 
plantings should be restricted to the lee-
ZDUG�VLGH��GRZQVWUHDP�VLGH�IRU�LQWHULRU�
waterbreaks and field side for primary 
waterbreaks) of the waterbreak to mini-
mize potential dam- age from flood debris 
and sediments. If raised planting beds are 
used, ridges or berms should be 10 to 12 

Design

Properly planned, waterbreaks can effectively trap 
flood debris. 

Typical waterbreak layout designed to reduce flood-
ing damage to farmland adjacent to a large river.



inches in both height and top width. A minimum of three dif- ferent tree species should 
be planted in the waterbreaks to reduce insect and disease risks and to improve wildlife 
benefits. A grass zone is optional, but if desired, use grass species that are flood toler-
ant, such as switch grass, prairie cord grass, or Reed canary grass.

Once the waterbreak system is installed, proper maintenance is necessary to provide 
lasting long-term benefits. Some of the more important actions are:
��5HSODQWLQJ�WR�PDLQWDLQ�JDS�IUHH�ZDWHUEUHDNV�WR�DYRLG�WKH�SRWHQWLDO�IRU�VHYHUH
   scouring.)
��:HHG�FRQWURO�IRU�WKH�QHZ�ZRRG\�YHJHWDWLRQ�XQWLO�WUHHV�DQG�VKUXEV�FDQ�FRPSHWH�RQ
  their own.
��3URWHFWLQJ�ZRRG\�SODQWLQJV�IURP�ZLOGOLIH�EURZVLQJ�DQG�OLYHVWRFN�GDPDJH�
��3HULRGLF�GHEULV�UHPRYDO�DORQJ�WKH�VWUHDP�VLGH�HGJH�RI�WKH�ZDWHUEUHDN�
��3HULRGLF�KDUYHVWLQJ�RU�WKLQQLQJ�RI�ZDWHUEUHDN�YHJHWDWLRQ�WR�PDLQWDLQ�YLJRURXV�SODQW
  growth and achieve wood product specifications.

Typical establishment costs may 
vary greatly from site to site, 
depending on type and size of planti- 
ng material used, need for outside 
labor, site preparation needs, and 
cost-sharing opportunities. The table 
to the right gives some typical items 
to consider and projected costs for 
establishing a waterbreak on an 8 
IRRW�[���IRRW�VSDFLQJ������WUHHV�SHU�
acre).

State and federal programs may be available to help landowners offset some establish- 
PHQW�FRVWV�DQG�WR�SURYLGH�LQFHQWLYH�SD\PHQWV�WR�PDLQWDLQ�ULSDULDQ�V\VWHPV��&RQWDFW�
ORFDO�86'$�6HUYLFH�&HQWHUV�IRU�PRUH�LQIRUPDWLRQ�RQ�DYDLODEOH�FRVW�VKDUH�SURJUDPV�

3URSHUO\�GHVLJQHG��ZDWHUEUHDN�V\VWHPV�FDQ�SURYLGH�PDQ\�EHQHILWV�WR�IORRGSODLQ�HFRV\V��
tems. Waterbreaks, during flooded conditions, trap debris, reduce sand deposition and 
scouring, increase bank stability, protect levee systems, and reduce damage to roads 
and ditches.

)ORRG�GDPDJH�HYDOXDWLRQV�DQG�RQ�VLWH�REVHUYDWLRQV�IURP�WKH������0LGZHVW�)ORRG��D�
500-year flood event) showed that fields protected with tree corridors experienced 25 
SHUFHQW�WR����SHUFHQW�ORZHU�UHFODPDWLRQ�FRVWV��FRVWV�YDULHG�IURP�����SHU�DFUH�WR�RYHU�
������SHU�DFUH���,Q�DGGLWLRQ��SRVW�IORRG�UHVHDUFK�RQ�D����PLOH�VWUHWFK�RI�WKH�0LVVRXUL�
River showed 90 percent less levee damage where woody corridors exceed 300 feet in 
width. Studies in Kansas for the same flood event showed that land-cover vegetation 
significantly affected the amount of streambank erosion. Forested streambanks actually 
collected soil, whereas, grassland lost an average of 78 feet of lateral bank area and 
cropland lost an average of 150 feet.

During non-flooded conditions, waterbreaks increase wildlife habitat, improve water 
quality by trapping sediments and filtering chemicals which can provide additional 
farm income from the sale of wood products and through increased opportunities for 
fee hunting. Some of these benefits may be experienced as early as the second growing 
season following establishment.
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Costs

Benefits

Management and 
Maintenance

�� 6LWH�SUHSDUDWLRQ��GLVNLQJ�� ��� 
�� 7UHH�SODQWLQJ�
� �LQFOXGHV�PDWHULDOV�DQG�ODERU�� ���� 
�� :HHG�FRQWURO��FKHPLFDO�� ��� 
�� 0RZLQJ� ��� 
�� 7RWDO� ����

 Activity Total
 Typical Costs ($/acre) ($)

Example of Typical Establishment Costs
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� �����5HVRXUFHV�$VVRFLDWLRQ�����������������
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Additional 
Information

Contact: USDA National Agroforestry Center, 402.437.5178 ext. 4011, 1945 N. 38th St., Lincoln, Nebraska 68583-0822. www.unl.edu/nac

The USDA National Agroforestry Center (NAC) is a partnership of the Forest Service (Research & Development and State & Private Forestry) and the Natural 

Resources Conservation Service. NAC’s staffs are located at the University of Nebraska, Lincoln, NE and in Blacksburg, VA. NAC’s purpose is to accelerate 

the development and application of agroforestry technologies to attain more economically, environmentally, and socially sustainable land use systems by 

working with a national network of partners and cooperators to conduct research develop technologies and tools, establish demonstrations, and provide 

useful information to natural resource professionals.

Opinions expressed in Agroforestry Notes are those of the author and do not necessarily represent the policy of the USDA Forest Service or the USDA Natural 

Resources Conservation Service.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the basis of race, color, national origin, age, disability, 

and where applicable, sex, marital status, familial status, parental status, religion, sexual orientation, genetic information, political beliefs, reprisal, or 

because all or part of an individual’s income is derived from any public assistance. (Not all prohibited bases apply to all programs.) Persons with disabilities 

who require alternative means for communication of program information (Braille, large print, audiotape, etc.) should contact USDA’s TARGET Center at 202-

720-2600 (voice and TDD).

7R�ÀOH�D�FRPSODLQW�RI�GLVFULPLQDWLRQ��ZULWH�86'$��'LUHFWRU��2IÀFH�RI�&LYLO�5LJKWV�������,QGHSHQGHQFH�$YHQXH��6:��:DVKLQJWRQ��'&������������RU�FDOO�WROO�IUHH�
866-632-9992 (voice). TDD users can contact USDA through local relay or the Federal relay at 800-877-8339 (TDD) or 866-377-8642 (relay voice). USDA is 

an equal opportunity provider and employer.

A partnership of




