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What to Expect

* Definition

* Very abridged history

* Some of what we "Know”

 Some encouragement to "Know it Yourself”

« Some of what we “Think We Know” or
would like to “Know More About”

e “Can we talk?”
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Windbreak Definition

* A barrier placed on the land surface that
obstructs the wind flow and alters flow
patterns both up-wind (windward) and
down-wind (leeward) of the barrier.

* Plantings of single or multiple rows of
vegetation (trees, shrubs, grass) that are
established for one or more environmental
and economic purposes.
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Brief History

» Scottish Parliament urged the planting of
tree belts to protect agricultural production
In the mid-1400’s

« Westward expansion in the U.S. saw
homesteaders planting windbreaks

 Dust Bowl conditions led to the Prairie
States Forestry project

* 1930’s Conquest, Saskatchewan project
Included planting 960 miles of shelterbelts
using about 7 million seedlings
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What does it mean to break wind?
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How does the change in wind
speed affect microclimate?

e The change in wind flow affects the exchange
rates between the surface of an object and
the air above that object.

e The net vertical motion of air parcels is
brought about by turbulent transfer.

e As these parcels move up they carry with
them the various “properties”.
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How does the change in wind
speed affect microclimate?

e Almost any measurable property of interest in
the atmosphere is moved from levels of high
concentration to levels of low concentration.

e Properties such as:

— Water vapor - Pollen
— Heat - Ozone
— Dust - Carbon dioxide
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How does the change in wind
speed affect microclimate?

Also:

e Lower wind velocity causing particulate matter
to be deposited

e Windbreak vegetation physically traps
particulate matter

e Windbreak vegetation may adsorb some of the
chemicals attached to particulate matter

e Alters the microclimate
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Wd&* Results of Modifying Air Flow with
5 Windbreaks
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Video Intermission
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Airflow through wb.mov

Proposed Turbulence Model
Around a Tree Shelterbelt:
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= — Vegetable Response to
Wind Protection
Crop Response
Broccoli Increased leaf area
Pepper Reduced bacterial spot; Improved yield in dry years; Larger plants; Earlier
flowers; Greater yields
Potato Earlier sprouting and ripening; Increased yield and quality
Snap bean Reduced disease; Earlier ripening; Larger leaf area; Increased yield of
marketable beans
Tomato Reduced sandblast injury; less flower abortion; greater fruit set; Increased
yield of high quality fruit
Cabbage Greater yield and improved tenderness
Melon Longer vines; Earlier flowering and fruit maturity; Increased yield
Carrot Improved germination; Reduced sandblasting
Cucumber Reduced vine damage; Increased yield
Lettuce Reduced sandblast injury; Increased yield
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= — Fruit Response to Wind
Protection
Crop Response
Raspberry Reduced desiccation of canes; Improved yields and fruit quality
Strawberry Increased yields and fruit quality
Plum Increased yield and more marketable fruit
Anjou pear Improved quality of fruit
Grape Reduced desiccation of young vines; Improved growth rates and yields;
Reduced leaf damage and rubbing of grape bunches; Improved quality
Citrus Increased total sugar, Vitamin C and yield; Decreased premature fruit fall;
Decreased fruit damage and improved fruit quality
Valencia orange | Improved yield of marketable fruit
Naval orange Decreased premature fruit fall
Kiwi fruit Improved yield of marketable fruit
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Increased Crop Production

Relative responsiveness of

various crops to shelter

% YIELD
FIELD INCREASE
YEARS

Winter Wheat 131

Oats 48 6

Millet 18 44

Alfalfa 3 99

Soybeans 17 15
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Livestock Response
to Cold & Windchill

Maintenance Energy Requirements for Cattle Below Critical Temperature

Beef Animal Weight (Ibs)

440 660 880 1100 1200 1320
Critical

Description Temp Percent Increase per Degree of Cold (F)
Summer Coat or
Wet 59 2.3 2.1 2.0 2.0 1.9 1.9
Fall Coat 45 1.5 1.4 1.4 1.3 1.3 1.3
Winter Coat 32 1.2 1.1 1.1 1.0 1.0 1.0
Heavy Winter 18 0.7 0.7 0.7 0.7 0.6 0.6
Coat
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Wind Speed (Miles per Hour)

Calm

10
15
20
25
30
35
40
45

ACTUAL THERMOMETER READING °F

50 40 30 20 10 0 -10 -20 -30 -40 -50 -60

Equivalent temperature °F

Zone 1

Little danger
to mature animals.

Zone 2

Increasing danger:
will freeze exposed
flesh such as teats
and scrotums; will
stress animals
causing latent diseases
to appear.

Zone 3

Great danger especially
to young animals.



How do Windbreaks provide these
Benefits?

Windbreak function

s s depends upon six key
SRS windbreak elements:
N e m__ :“_u S . . .
il * Height

Criteria for

e Density

S E N ES
e Orientation vary by
ST purpose
o Width

e Continuity
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= Windbreak Height
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The leeward
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directly
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windbreak.

Note: 4H is about the mid-point of maximum wind reduction
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= — Impact of Density on
Windbreak Effectiveness
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8 20 Single Row Deciduous 25-35% Density ===
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Troublesome
Wind(s)??

* Orient windbreaks perpendicular to troublesome winds

« Plan multiple windbreaks for whole field protection
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Columbia, MO- April
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Wind Roses — Billings, MT
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Livestock Windbreaks
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Farmstead Windbreaks

Jm
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__ Snow management
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FOTG

Section | — General References

Section Il — Soil and Site Information

Section lll — Conservation Management
Systems

Section IV — Practice Standards and
Specifications

Section V — Conservation Effects
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Sources of Information

NATIONAL WINDBREAK
SHORT COURSE

WINDBREAK
TECHNOLOGY

INSTRUCTOR'S GUIDE

J.R. BRANDLE
D.L. HINTZ
and
J.W. STURROCK

(Editors)
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Brush Up Your
Shakespeare

TREE CROPS
A PERMANENT AGRICULTURE

BY
J. RUSSELL SMITH

COPYRIGHT 1929

Harcourt Brace and Company Inc,

SOMETIME PROFESSOR OF INDUSTRY WHARTON SCHOOL OF FINANC E
AND COMMERCE UNIVERSITY OF PENNSYLVANIA
NOW PROFESSOR OF ECONOMIC GEOGRAPHY COLUMBIA
UNIVERSITY
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PLANT INDUSTRY BLDG.
COLLEGE OF AGRICULTURE

FORESTRY COMTPM¥ 10N

BULLETIN No. 29

SHELTERBELTS
AND MICROCLIMATE

By

J. M. CABORN, B.Sc., Ph.D.

DEPARTMENT OF FORESTRY
EDINBURGH UNIVERSITY

Property of _
U. S. Forest Service

Rocky Mountaln Forest and Ranga
Experiment Station

EDINBURGH: HER MAJESLY’'S STATIONERY OFFICE

PRICE 17s.6d. NET
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Types of windbreaks: specialty
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Multi-purpose windbreaks

e Bio-energy feedstock

e Food security
e Wildlife

e Income products
T T
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Stuff to Think About
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Biomass in Windbreak
Trees & Shrubs

E rcolocical
‘ MODELLING

;uuum;:m
ST B

available at www.sciencedirect.com

= a5

*eo¢ ScienceDirect

journal homepage: www.elsevier.com/locate/ecolmodel

Developing above-ground woody biomass equations for
open-grown, multiple-stemmed tree species:
Shelterbelt-grown Russian-olive

Xinhua Zhou®*, James R. Brandle®!, Michele M. Schoeneberger’-?, Tala Awada 3

2 School of Natural Resources, University of Nebraska, Lincoln, NE 68583-0968, USA
b US Forest Service, Southern Research Station, National Agroforestry Center, Lincoln, NE 68583-0822, USA
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Windbreaks in 2000

Crop Yield
Collect Show

Distribute Snow

Energy Costs
Water Quality

Wildlife Habitat
Crop Quality

Soil Erosion
Wind

Livestock

Snow

Issues motivating windbreaks in the 164 reporting RC&D’s.
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2012
Windbreak Adoption or
Annihilation ?
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Increased Crop Production

Relative responsiveness of

various crops to shelter

% YIELD
FIELD INCREASE
YEARS

Winter Wheat 131

Oats 48 6

Millet 18 44

Alfalfa 3 99

Soybeans 17 15
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.. USDA Plant Hardiness Zone Map » =
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«  Mankind which began in a cave and behind a windbreak will end in the disease-soaked ruins of a
slum.

- H.G. Wells

“The planting of a tree, especially one of the long-living hardwood trees, is a gift which you can make
to posterity at almost no cost and with almost no trouble, and if the tree takes root it will far outlive the
visible effect of any of your other actions, good or evil.”

— George Orwell

The tree which moves some to tears of joy is in the eyes of others only a green thing which stands in
their way.

~ William Blake.

Trees are much like human beings and enjoy each other's company. Only a few love to be alone.
~ Jens Jensen, Siftings, 1939.

Trees outstrip most people in the extent and depth of their work for the public good. ~Sara Ebenreck,
American Forests

| hear the wind among the trees
Playing the celestial symphonies;

| see the branches downward bent,
Like keys of some great instrument.
~Henry Wadsworth Longfellow
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