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Water Needs of Windbreaks for Trickle Irrigation System Design  
 

Robert D. Logar, State Staff Forester 
 
Establishment, survival and optimum growth of windbreaks is necessary to provide the planned level of 
protection for adjacent fields, farmsteads or feedlots.  The majority of windbreaks in Montana occur in a 
semi-arid to arid environment and water needs for temporary or permanent irrigation are a consideration.  
The accompanying procedure aids in determining the degree of irrigation development needed, taking 
into consideration the climatic conditions, soil, and plant species. 
 
The objective of the Natural Resources Conservation Service is to insure optimum plant growth and deep 
root establishment for windbreaks as they develop.  This is accomplished by providing adequate water 
during critical growth periods in a timely manner and with proper placement of lines and emitters to insure 
balanced root growth.  The amount of water supplied depends on the specific species requirements, the 
annual moisture received and the capacity of the soil to retain sufficient moisture for the desired plant 
species response. 
 
Species suited to various soils and their expected growths are contained in Section II of the Field Office 
Technical Guide (FOTG).  To achieve the expected growth indicated in Section II, four-system design 
levels can be considered for optimum and sustained plant growth and vigor.  Based upon well-drained, 
non-saline soils and species suitability, they are: 
 

Level 1:  Permanent full irrigation designed for peak use. 
 
Level 2:  Permanent irrigation to the fifth year of growth with capacity to supply supplemental 
water during drought years or above-average temperature growth season. 
 
Level 3:  Temporary irrigation installation to the third year of establishment (the system removed 
thereafter); however, it is recommended that the system be retained to maintain High water use 
group species during drought years or above-average temperature growing season. 
 
Level 4:  No system is needed unless the landowner desires accelerated tree and shrub growth, 
or to insure survival of plants during drought years or above-average temperature growing 
seasons. 
 

The design level will insure compliance with the purpose of farmstead and field windbreak standards:  To 
protect the soil resources; manage snow deposition; reduce wind damage; protect farmsteads, crops, 
livestock; provide wildlife food and cover; or increase the natural beauty of the area. 
 
Table 1 (Water Use Factor), Table 2 (Windbreak Species Root/Crown Widths) and Table 3 (Climatic Area 
Factor) are used to complete the attached Water Needs Worksheet (Attachment 1).  The results of the 
worksheet will establish the amount of water needed and system requirements for the planned or existing 
windbreak being evaluated.  The Water Needs Worksheet (Attachment 1) is intended for use with trickle 
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irrigation supply systems.  However, the determination of windbreak water needs is applicable to all forms 
of irrigation. 
 
Trickle irrigation supply systems need to meet the water needs of the plant as it matures and grows.  The 
Water Needs Worksheet provides what the water needs of the plant are when it is mature or at 20 years 
old.  The trickle irrigation supply systems are designed to deliver the 20 year old water needs.  You want 
the capacity to provide that supplemental water after 20 years but you won’t need it the first year.  The 
system can easily be adjusted to deliver less water in the earlier stages of establishment and growth.  
Changes in size of emitters and length of time each plant is watered can be changed as the planting 
grows and gets established.   
 
There are some guidelines to meet the water needs of new and early establishing windbreaks.  In the first 
year supply 5 gallons per plant per week, 7 gallons per plant per week the second year, 10 gallons per 
plant per week the third, etc., until you approach what the mature, or 20 year water needs are of the plant.  
 
An excel spread sheet Windbreak Trickle Irrigation Water Needs Worksheet (Attachment 2) has been 
created to assist in establishing the water needs of windbreaks for trickle irrigation system designs.  This 
tool has drop down menus, performs the calculations, and looks up the information from the tables based 
on the information that is selected.  The excel spread sheet is another tool that can be used and 
expresses the information in Attachment 1 just in a different format. 

 

 

 
Table 1 – Water Use Factor 

 
Use Factor* 

Plant Species Use Group (Table 2) 
 

Mean 
Annual  
Precip. 
(Inches) 

AWC 
Total to  

60 
Inches 

Design 
Level 

Needed Low Medium High 

 
<10 

 
All 1 6 10 16 

 
10 -14 

 

<7.5 
>7.5 

2 
2 

3 
1 

5 
3 

8 
5 

 
 

14 - 19 

 
<3.75 

3.75 - 7.5 
>7.5 

 

2 
3 
4 

2 
1 
0 

4 
2 
0 

7 
3 
0 

 
>19 

 

<3.75 
>3.75 

3 
4 

1 
0 

2 
0 

3 
0 

 
*  Use the next highest use factor and design level if persistent drought conditions or pro-longed  
 above-average growing season temperatures are a concern. 
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Table 2 -  Windbreak Species Root/Crown Widths 

Typical With-in Row 
Spacing Between 

Tree/Shrub 
Typical Root/Crown 

Width at 20 year 
Water Use 

Consumptive 
Groups 

(ft.) (ft.) 
High Use Group: 

Plains cottonwood, white poplar 
 
Golden willow, purple willow, Siberian arborvitae 
 
Redosier dogwood, centennial cotoneaster, Peking 
cotoneaster 

12 
 

10 
 

4 

25 
 

13 
 

6 

Medium Use Group: 
Douglas-fir, Scotch pine, Black Hills spruce, 
Colorado blue spruce 
 
Bur oak, green ash, common hackberry,   
honeylocust 
 
Amur maple, Arnold hawthorn, Saskatoon 
serviceberry, Manchurian crabapple, Siberian 
crabapple, common chokecherry, black cherry 
 
Late lilac, American plum, blueleaf honeysuckle, 
silverberry, Nanking cherry, Russian almond 

12 
 
 

10 
 
 

8 
 
 
 

5 

10 
 
 

11 
 
 

14 
 
 
 

8 

Low Use Group: 
Siberian elm, limber pine, ponderosa pine 
 
Golden currant, potentilla, woods rose, western 
sandcherry 
 
Eastern redcedar, Rocky Mountain juniper 
 
Caragana, silver buffaloberry, common lilac, 
skunkbush sumac, sea-buckthorn  

 
12 

 
4 
 
 

8 
 

6 
 

 
12 

 
6 
 
 

9 
 

7 
 

 
NOTES: 
 
1.  “Typical With-in Row Spacing between Tree/Shrub” can help in the placement of emitters. 
 
2. The “Typical Root/Crown Width at 20 years” is not to be used for actual row-to-row spacing (the width 
indicates a root density factor for irrigation computations only). 
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Table 3 -  Climatic Area Factor 

County 
Name 

Field Office Climatic 
Area* 

Climatic 
Area 

Factor 

County 
Name 

Field Office  Climatic 
Area* 

Climatic 
Area 

Factor 
Beaverhead Dillon 3 1 Madison Sheridan 4 0.94 
Big Horn Hardin 1 1.27 Meager White 

Sulphur 
Springs 

4 0.94 

Blaine Chinook 2 1.12 Mineral Missoula 3 1 
Broadwater Townsend 3 1 Missoula Missoula 3 1 
Carbon Joliet 1 1.27 Musselshell Roundup 1 1.27 
Carter Ekalaka 2 1.12 Park Livingston 3 1 
Cascade Great Falls 2 1.12 Petroleum Winnett 2 1.12 
Choteau Fort Benton 2 1.12 Phillips Malta 2 1.12 
Custer Miles City 1 1.27 Pondera Conrad 4 0.94 
Daniels Scobey 2 1.12 Powder 

River 
Broadus 2 1.12 

Dawson Glendive 1 1.27 Powell Deer Lodge 4 0.94 
Deerlodge Deer Lodge 5 0.81 Prairie Terry 1 1.27 
Fallon Baker 2 1.12 Ravalli Hamilton 2 1.12 
Fergus Lewistown 5 0.81 Richland Sidney 2 1.12 
Flathead Kalispell 3 1 Roosevelt Culbertson 2 1.12 
Gallatin Bozeman 4 0.94 Rosebud Forsyth 1 1.27 
Garfield Jordan 1 1.27 Sanders Plains 2 1.12 
Glacier Cut Bank 4 0.94 Sheridan Plentywood 3 1 
Golden Valley Ryegate 3 1 Silverbow Whitehall 4 0.94 
Granite Philipsburg 5 0.81 Stillwater Columbus 2 1.12 
Hill Havre 2 1.12 Sweetgrass Big Timber 2 1.12 
Jefferson Whitehall 3 1 Teton Choteau 4 0.94 
Judith Basin Stanford 4 0.94 Toole Shelby 4 0.94 
Lake Ronan 3 1 Treasure Hysham 1 1.27 
Lewis & Clark Helena 3 1 Valley Glasgow 2 1.12 
Liberty Chester 3 1 Wheatland Harlowton 4 0.94 
Lincoln Eureka 3 1 Wibaux Wibaux 3 1 
McCone Circle 2 1.12 Yellowstone Billings 1 1.27 
 
* Source – Montana Irrigation Guide, Chapter 4 - Water Requirements, Figure 4.1 Irrigation Climatic 
 Areas of Montana 
 
Montana was divided into five climatic areas of consumptive use.  Weather data was used to create these 
climatic areas.  The map in the Montana Irrigation Guide provides more detail.  Table 3 is a general guide 
and site-specific information may be available. 
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