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SNOW C O N T R O L B Y T R E E P L A N T I N G 
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Professor of Civil Engineering, Michigan State College 

SYNOPSIS 

This investigation includes a study of the various trees and shrubs suitable 
for snow barriers, a discussion of planting arrangements used for wind breaks, 
and a summary of the results obtained by using model trees in a wind tunnel 

Photographic study of open growing conifers reveals that the shape of the 
crown remains constant throughout the early life of the tree The effective
ness of the various crowns range from 85 to 66 per cent 

There is a definite relation between the maximum spread of a tree and its age 
Results show that the tree spread to age ratio for conifers vanes from 0 4 to 0 75 

All types of windbreak plantings may be classified under multiple row barriers 
or double row barriers The plantings may contain all coniferous trees or all 
deciduous trees, and in some instances, a mixture of the two varieties are em
ployed The spacing varies from 4 to 25 ft in rows spaced from 5 to 20 ft apart 

Numerous investigators claim the effective area of a wind barrier to be from 
10 to 50 times the height of the barrier This great variation is no doubt due 
to many factors existing in the barrier An average distance of 15 times the 
height of the barrier was obtained from wind tunnel tests using model trees 

Flowering shrubs are being considered as material for snow barriers This 
work includes a study of shrubs in their winter state showing the relative height, 
shape, density and branch construction Several factors are given which must 
be taken into consideration when using shrubs for snow control purposes 

In 1926, a research project on snow 
drift control was started by the Civil 
Engineenng Department and Engineer
ing Expenment Station at Michigan 
State College The object of the investi
gation was to study snow drifting, as 
caused by the various types of barriers, 
to determine the relations which exist 
between the drift and the factors that 
govern its formation 

The investigation was to include arti
ficial barriers, natural barners, such as 
grass, weeds, brush, embankments and 
tree planting 

In 1934, Bulletin No 57 was published 
covenng the investigation on artificial 
snow fences and natural barners 

This report does not attempt to cover 
the whole field of snow control It will 
consist of a summary of our most recent 
investigation on snow control by tree 
planting 

A STUDY O F C O N I F E R S 

The natural barner, or snow fence, 
consists of trees or shrubs planted in 

rows or groups in such a way as to slow 
down the normal velocity of the wind 
and produce a drift This type of snow 
control IS best adapted to wide nght-of-
ways and locahties where permanent 
snow fences may be left in place the year 
around The natural snow fence fits in 
very mcely with the modern trend toward 
improvement of highway appearance 

The trees best adapted for planting as 
a snow fence are the comfers includmg 
the pines, spruces, firs and cedars How
ever, deciduous trees and shrubs are 
planted with marked success in certain 
localities where the conifers will not 
grow 

Olsen and Stoeckeler (51)' list a num
ber of factors to be taken into consid
eration when selecting the species for 
planting 

A study of the planting site, the charac-
tenstics of the different species available 
and the requirements of the species will 
show in a general way the type of planting 

' Numbers m parentheses refer to bibliogra
phy at end 
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Site best suited to each species and con
versely, which species to use on a given 
site 

The kmd of a conifer to plant is one 
that is attractive, suited to the locality 
where it is to be planted, and is capable 
of making good growth under local soil 
and chmatic conditions The ideal tree 
is symmetncai, with a dense compact 
crown and possessing branches that reach 
the ground The species of conifers that 
are suitable for snow control planting are 
the white pine, Austrian pine, jack pine, 
red pme, Scotch pme, Norway pine, 
Norway spruce, white spruce, black 

based on actual measurements and shows 
the age and shape relationship for the 
three characteristic groups The shape 
of an open growing tree remains more or 
less constant regardless of the age to 
which it may hve 

Certain species of comfers have an 
open crown, such as the pines, or a very 
dense crown like the firs, wlule others 
have a medium crown similar to the 
spruces Crown density is of importance 
m single row barriers, but for two or 
more rows of trees in a plantmg, density 
will have but httle effect Figures 2, 3, 
and 4 illustrate the three crown densities 
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Figure 1 The Relation Between the Height of a Conifer and the Shape and Diameter of its 
Crown. A, B, C, show the characteristic shapes of the conifers. 

spruce, blue spruce, red spruce, balsam 
fir, white fir, Douglas fir, hemlock, 
northern white cedar and the eastern 
red cedar There are other species of 
conifers that could be used but they are 
more expensive 

The characteristic shape of a tree is 
important and should be taken into con
sideration when dfetermirung the proper 
spacing for planting in a snow barrier 
The shape of the crown of an open grow
ing comifer vanes with the species I t 
may be classified as shown in Figure 1 
as being flame shaped (A), spade shaped 
(B), and heart shaped (C) Figure 1 is 

The height of a tree may vary with a 
number of factors, the principal of which 
are the inherent nature of the tree, 
quality of the soil, spacmg, and the care 
that the tree receives early in life 

There are three distmct periods during 
the growth of a conifer The first ex
tends from the time of transplanting to 
two or three years after, and is marked by 
slow growth rate The second extends 
from this pomt to a time when the tree is 
from 20 to 30 years old Dunng this 
second period, the growth is very rapid, 
reaching a maximum at ten years of age 
The third covers the remaimng life of the 
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tree and is marked by a gradual slowing 
down of the yearly growth until maturity 
after which no more height growth will 
take place. Figures 5 and 6 show growth 
curves for a number of the conifers. 

Figure 2. White Pine Illustrating Open Crown 

Figure 4. White Spruce Illustrating Medium 
Dense Crown 

Figure 3. White Fir Illustrating Dense Crown 

Figure 5. Growth Curves for Conifers 

Under similar conditions, there is a 
marked difference in the growth rates of 
the various species of conifers. This fact 
is clearly shown in Figure 6. 

Study of the various open growing 
conifers has revealed that there is a 
definite relation between the height of a 
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tree and its maxunum crown diameter 
Measurements are now being taken on 
numerous trees to define this relation 
with the idea of developing a method for 
determming the proper spacing distance 
to use in planting snow barriers and 
plantations It has been found that the 
ratio of tree spread to height will range 
from 0 50 to 0 85 depending upon the 
species The average value is about 
0 75 for most of the conifers 

Figure 6. Growth Curves for Conifers 

A STUDY O F DECIDUOUS T R E E S 

Deciduous trees and shrubs are used 
in the praine states for snow control 
purposes where chmatic conditions are 
too severe for comfers In determining 
the adaptability of any tree species for 
planting on the open praine of this 
region, its abihty to resist drought and 
extreme cold is a factor of prune im
portance 

A deciduous tree suitable for planting 
in a snow barrier should develop a dense 
growth of branches extending from the 

base to the top The branches should be 
strong to withstand snow, wmd and ice, 
and the tree should be capable of making 
rapid growth under adverse conditions 
They are not subject to natural pruning 
which may take place when planted m 
groups 

Tables 1 and 2 contain a list of de
ciduous trees and shrubs that have been 

T A B L E 1 
A V E R A G E H E I G H T GROWTH B Y S P E C I E S FOR 4,5, 

AND 6 Y E A R O L D PLANTATIONS 
Data from E G Cheynev (7) 

Species 

Well cultivated Poorly culti
vated 

Species Ave 
Height 
Growth 

No of 
Trees 

Ave 
Height 
Growth 

No of 
Trees 

/< ft 
American Elm 1 76 1884 1 26 452 
Eastern White 

Cedar 1 39 732 
Box Elder 1 65 1032 1 18 349 
Silver Maple 2 14 1265 0 98 61 
Caragana 0 75 1067 0 64 359 
Eastern Cotton

wood 1 80 396 1 65 375 
Northwest Poplar 1 20 208 
Russian Poplar 1 70 509 0 94 340 
Green Ash 1 55 2200 1 10 1292 
Jack Pine 1 01 1440 0 77 161 
Norway Pine 0 52 1307 0 40 259 
Scotch Pine 0 68 1245 0 72 280 
Eastern White 

Pine 0 74 109 0 72 41 
Blue Spruce 0 30 511 0 40 202 
Norway Spruce 0 35 159 0 30 128 
White Spruce 0 35 1225 0 35 73 
Laurel-leaf Willow 1 66 341 1 04 140 
White Willow 2 19 164 1 05 138 
Russian Olive 1 47 237 1 55 166 

planted under western conditions with 
their relative mortahty rate and average 
yearly growth 

Seven broadleaf tree species, out of 18 
tested for 20 years, are recommended for 
windbreak planting m the northern Great 
Plains by the Division of Dry Land 
Agnculture of the Bureau of Plant In
dustry (61) They are the Chinese elm, 
green ash, choke-cherry, boxelder, Si-
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benan pea-tree, buffalo berry and Amer
ican plum 

To survive in the northern Great 
Plains, trees must not only stand ex
tremes of temperature, and penods of 
scanty moisture, but hail storms in the 
summer, heavy snows in winter that 
frequently break down side branches or 
even entire trees, and damage by rabbits, 
mice, and the leaf eating, sap sucking and 
bonng insects 

The division pomts out that the seven 
trees recommended may not be the only 
broadleaf species suitable for windbreaks. 

T A B L E 2 
GROWTH T A B L E A F T E R T E N Y E A R S (26) 

H E M A R T I N 
B Y 

Tree No 
Trees 

Per 
Cent 
Alive 

Ave 
Growth 

per 
Year 

Inches 

W Yellow Pine 4325 10 4 6 6 
Jack Pine 3900 7 0 10 2 
Black Locust 2930 24 3 20 4 
American Elm 3100 38 1 18 0 
Green Ash 985 65 5 15 7 
Honey Locust 923 30 8 10 9 
Russian Olive 717 12 9 9 9 
Hackberry 14 42 8 10 2 
Golden Willow 6 83 3 12 6 
Norway Poplar 10 100 10 2 
Cotton Wood 10 80 15 0 

Yellow Pine is low due to carelessness in 
planting, exposure of roots 

but they are the only ones with a good 
record out of 18 that seemed the most 
promising when they were planted 

METHODS OF T R E E PLANTING FOR SNOW 
CONTROL 

There are two distinct methods of tree 
planting wide planting in multiple which 
IS used when it is necessary to trap most 
of the snow within the barner, and nar
row planting in double rows which will 
cause a drift to form between the barner 
and the traveled way 

The wide planting, or multiple row 
barrier consists of three or more rows of 

trees The trees are staggered in the 
rows to incicasc the efficiency of the 
barrier, and are usually spaced from 8 to 
10 ft apart The rows may vaiy from 
5 to 15 ft apart 

Figure 7 shows a five row planting used 
by the Michigan State Highway Depart
ment This type is very flexible because 
the number of rows can be increased or 
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Figure 7 (Upper) Five Row Planting of the 
Michigan State Highway Department (Lower 
Five Row Barrier of the Great Northern Rail
way Co. 

decreased depending on drift conditions 
and the available space for plantmg 
Another five row barrier that is used by 
the Great Northern Railway is also' 
shown in Figure 7 This one consists 
entirely of deciduous trees and shrubs. 
Rows 1, 2 and 3 are planted with such 
trees as the box elder, cottonwood and 
poplar alternatmg, m row 4 willows are 
used, and row 5 is planted with low 
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growing shrubs, the purpose of the shrubs 
being to prevent the wmd from sweeping 
under the trees and depositing the snow 
on the tracks 
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Figure 8. Proposed Tree Planting Scheme 
for Shelter Belt In Western States (51) 
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Flgure 9. (Lower) Pennsylvania State High
way Department Method of Tree Planting 
(Upper) Method of Planting Used by the Cana
dian Pacific Railway Co 

Figure 8 shows a cross section of the 
proposed shelter belt planting This 
contams 19 rows and has the appearance 
in cross section of an earth dam This 
arrangement could be used for snow 
control along the highway by eliminating 
several of the central rows of trees 

The double row harrier The double 
row barrier consists of two rows of trees 
This type is very eflScient when the trees 
have reached their effective height and is 
best adapted to our narrow nght-of-ways 
Also, this type of planting being more 
open than the multiple row barner, a 
greater variety of trees can be used 

One common method of construction 
IS to plant the trees close together at first 
and thin out the plantmg as it grows to 
maturity This method is employed by 
the Pennsylvama State Highway Depart
ment, as illustrated by Figure 9 

The Canadian Pacific Railway Co 
uses a two row barner consisting of large 
transplants up to 60 in in height The 
trees are planted permanently and are 
topped when they reach a certam height 
to increase the density of the barner 
and control the height An illustration 
of their method is also shown in Figure 9 

The single row harrier This type of 
planting usually consists of a dense 
growth of evergreens or a hedge of 
deciduous trees and shrubs The single 
row hedge is common along our high
ways, where it is sometimes planted on 
the nght-of-way hne by the adjacent 
property owner to serve a dual purpose 
of ornamental hedge and fence Dunng 
the winter months, this barrier produces 
unnecessary drifting because of its posi
tion relative to the traveled way How
ever, a single row barner may be very 
effective when properly constructed and 
maintained 

Figure 10 shows an Osage Orange hedge 
planted 10 ft from the traveled way 
Figure 11 IS a cedar hedge with the trees 
planted 3 ft apart This species of 
comfer is very suitable for a single row 
planting 

Planting arrangement There seems to 
be an unhnuted source of possibihties 
that can be developed in the plantmg of 
trees and shrubs for snow control pur
poses A barner may consist wholly of 
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conifers, or deciduous trees and shrubs, or 
of a mixture of both. 

In numerous references listed at the 
end of the paper are many data relating 
to tree spacing and spacing of the rows. 
For coniferous trees, the spacing varies 
from 4 to 16 ft. in rows 5 to 20 ft. apart. 
Deciduous trees vary from 4 to 25 ft. 
in rows 8 to 12 ft. apart, and deciduous 
shrubs are planted from 3 to 6 ft. in rows 
3 to 12 ft. apart. 

In general, it may be sajd that the 
planting arrangement will depend upon: 

1. The width of the right-of-way, the 
length of barrier, the topography 
and development of the lands adja
cent to the highway. 

There should be a snow trap between 
the hardwoods and conifers to catch the 
snow and not allow it to pile up on the 
young conifers. The deciduous trees 
will act as a snow barrier until the coni
fers reach their effective height. 

For a double row, a combination of 
species is suggested, such that the crowns 
will fit well together to form a solid 
bank (8). For the inside row, use Nor
way spruce, white spruce, Douglas fir 
and white cedar. In the outside row, 
use white pine, red pine, western yellow 
and Scotch pine. 

When three or more rows are planted, 
more than one species should be used. 
The two outside rows should consist of 

Figure 10. An Osage Orange Hedge 
Right-of-way Line 

on 

2. The species of trees to be used and 
their growth, spread, hardiness and 
tolerance. 

3. The age to which the belt will be 
allowed to grow. 

4. The facilities for cultivation and 
maintenance between the rows and 
the type of machinery to be used. 

5. Ample spacing for moisture and 
feeding area of the roofs should be 
provided, while at the same time 
close enough spacing should be used 
to keep down weeds and grass. 

Suggested arrangement: (42) (43) (44) 
(46)—When young conifers are being 
planted, a row of quick growing decidu
ous trees should be planted either on one 
side, or both, to protect the young coni
fers until they grow to effective height. 

Figure 11. A Cedar Hedge Consisting of 
One Row of Trees 

trees having crowns like the pines and 
the inside rows with crowns like the 
spruces. 

Tamarisk, black locust and Russian 
mulberry make a good planting, either 
mixed or in a pure planting (11). 

For prairie planting, the following 
arrangement is suggested: numbering 
from the windward side, row 1 Caragana, 
2 box elder, 3 and 4 Chinese elm, 5 and 6 
American elm, 7 and 8 green ash, 9 jack 
pine, 10 Scotch pine and 11 spruce (9). 

A deciduous planting is suggested 
using in row 1 Caragana, 2 Russian olive, 
3 North West poplar, 4 green ash, 5 
Chinese elm or Northwest poplar. The 
rows being numbered from the windward 
side (21). 

Another arrangement consists of Nor-



126 DESIGN 

way poplars or cottonwoods in the first 
row, sycamores or maples in the second, 
Austnan pine in the third, white pme m 
the fourth and Colorado spruce in the 
fifth, numbenng from the windward side 
(8) 

Density and Crown Fnctiow Growing 
space IS one of the most important factors 
govermng the production of trees of 
certam form, size and quahty 

The fnction or rubbing between the 
swaying crowns of the vanous trees 
breaks o£f the terminal buds from the 
side branches and checks the crown 
•growth If this condition continues, 
the crowns become smaller and smaller 
until they influence the effectiveness of 
the barner Therefore, the trees should 
be planted far enough apart to prevent 
rubbing or should be thinned when 
necessary before that condition exists 

Development of Lower Branches Unre-
stncted growth is necessary to develop a 
dense growth of lower branches which are 
a necessary factor in trees planted for 
snow control Therefore, when young 
trees are planted, grass and weeds should 
be prevented from growing around the 
young trees and smothenng the lower 
branches which are not replaced by na
ture as the tree matures 

Size of Trees to Plant The size of a 
tree to plant depends largely upon the 
imtial expense justified, but other factors 
may govern in some cases Trees have 
been planted ranging from 18 to 60 in 
with equal success However, 3 to 4 
year transplants or 2 to 3 year seedhngs 
are considered the best Stock under 
two years should not be used because of 
the mortahty rate 

Underplanting' Underplanting may be 
necessary when older trees become large 
and shed their lower branches The 
opening must be filled with some species 
that will withstand shade The White 
Birch is considered a good tree to plant 
with comfers if a mixed planting is de

sired The Birch is very resistant to 
shade The Norway spruce is a tree 
that IS very suitable because it is con
sidered the most tolerant of the conifers 

Renewing Snow Barriers I t some
times becomes necessary to renew a 
barner when it becomes too high, or 
reaches matunty The usual procedure 
IS to remove the row of trees farthest 
away from the prevaihng wmd and re
plant with new stock After 3 or 4 
years, the next row may be removed and 
replanted This method is continued 
until all of the old trees have been re
moved Other methods may work 
equally as well, however, in all cases, 
the young trees must be protected from 
being covered by large dnfts that some
times accumulate within the barner 

Height of Barrier I t is sometimes 
desired to grow a barner of a certain 
height because of landscape arrangement, 
topography and effectiveness This is 
usually accomphshed by pruning, topping 
or pinching back the terminal buds 

Effectiveness of a Planting The effec
tiveness of a planting is determined by 
the height and density of the trees and 
the resistance they offer to the force of 
the wind The effective area of a wind
break on the wind side is considered to 
be about five times the height of the 
barner, and on the lee side from 15 to 
20 times the height of the trees 

Russian investigators (51) place the 
effective distance as ranging from 10 to 
30 times the height of the trees Twenty 
feet IS a common figure The effective 
area being equal to 2 5 times the square 
of the height of the belt when the meter 
is the unit of measure 

In Hungary, (51) effectiveness up to 
50 times the height of the trees has been 
noted with an average of from 10 to 30 
times the height being most common 

Measurements taken in Denmark gave 
an effective distance of from 10 to 12 
times the height of the trees 
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Figure 12. Illustrating Wlndtunnel Used in Experiments 

Figure 13. A Four Row Barrier of Model Trees and Drifting Produced, 
a 4 Foot Barrier. 

Models Represent 

WIND T U N N E L E X P E R I M E N T S ON T R E E 
PLANTINGS 

For this investigation at Michigan 
State College, a small wind tunnel was 
used to make the tests. The wind tunnel 
at the test section is 2 ft. square and 10 

ft. long. Wind velocities up to 50 miles 
per hour could be obtained. A pitot 
tube attached to a sensitive manometer 
was used to trace out the eddy area and 
air currents. Coarse sand paper was 
placed on the floor of the tunnel to 
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simulate ground conditions The wind 
tunnel and equipment is shown in Figure 
12 

The model trees consisted of brush 
matenal made to scale from measure
ments of growing trees The scale used 
was 1 in equals 2 f t , both honzontal 
and vertical 

The tests were earned out first by using 
the pitot tube and then artificial snow 
The artificial snow consisted of flake mica 
and balsam wood sawdust This mixture 
has a density of about 0 1 which is an 
approximate average for snow 

y 

OaTANCC FROM B A R R K R IM F U T 

Figure 14. Showing Relation Between 
Height of Barrier and the End of the Effective 
Area Produced by the Trees. For a Single 
Row of Trees Close Together 

Figure 13 shows the model trees used 
in this investigation 

COMPAHATIVE S T U D Y O F T H E E PLANTINGS 

Efed of Height of Trees on Eddy Area 
A single row of model trees ranging in 
height from 2 to 5 in were spaced so that 
their crowns just touched to fonn a sohd 
barner When artificial snow was blown 
against the trees, a drift was formed 
which reached to a point approximately 
15 times the height of the barrier This 
value is in accord with measurements 
taken in the field 

The change in wind velocity does not 
affect the eddy created by the barner, 

but it will have an effect upon the forma
tion of the drift within the eddy area 

Figure 14 shows the relation between 
the height of a single barner and the end 
of the eddy area 

The distance to the end of the effective 
area is increased approximately 2 percent 
when more than one row of trees are 
used 

Figure 15 illustrates the shape of the 
eddy area formed by a barner consisting 
of more than one row of trees 

Effect of Wind Velocity on Drift Forma
tion. At low velocities, the drift would 
form for the entire length of the eddy 
area, while at high wind velocities the 
bulk of the drift would tend to form next 

EFPCCTIVC AflCA 

CPrCCTIve AREA 

OtSTAMCE IN rCCT 

Figure 15 Showing Shape of Effective Area 
for One or More Rows of Trees 

to the lee side of the barner This was 
found to be true of only the tight barner 
For an open barrier, excessive wind 
velocities will sweep through the barner 
and carry the deposited snow away 
However, high wind velocities seemed to 
have no effect upon the shape and size of 
the eddy area 

Effect of Spacing In A Single Row 
Barner: When the space between the 
trees was more than 1 5 times the diam
eter of the crown, poor drifting occurred 
and the dnft was removed at normal vrmd 
velocities An opening between the trees 
equal to 1 1 times the crown diameter 
was found to give the best results under 
all conditions A tight barrier produced 
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drifting very close to the barner, which 
would be advantageous in many cases 
However, the same effect can be produced 
by wider spacing and more than one row 
of trees 

Trees planted too close together pro
duce a short drift and tend to clog with 
snow A small space between the trees 
will allow a httle circulation of the air, 
enough to prevent clogging, thereby 
increasing the efficiency of the barrier 
A distance between the branches equal 
to 20 percent of the spacing distance will 
increase the length of the drift area 
approximately six times 

Effect of Staggering Trees in the Rows 
Staggenng the trees tends to close the 
gap between the crowns, thereby increas
ing the effectiveness of the barner This 

T A B L E 3 

Distance between 
rows 

Distance to end of eddy area Distance between 
rows 

Staggered Not Staggered 

/( f t f t 

2 64 
4 68 58 
6 64 58 
8 58 56 

12 52 52 

is a well known fact and the effect pro
duced by staggenng two rows of trees is 
shown in Table 3, models of 4 ft trees 
being used 

Spacing of the Rows It was found that 
when the distance between rows of trees 
was increased to more than twice the 
tree spacing, the effect of the barner was 
matenally decreased Best results were 
obtained when the spacing of the trees 
and rows was equal or approximately so 

Effect of Number of Rows on Eddy Area 
The results shown in Table 4 indicate 
that very little is gained by planting 
more than three rows of trees in a barner 

S H R U B P L A N T I N G F O R S N O W C O N T R O L 

Very httle use has been made of flower
ing shrubs for snow barners There is no 

reason why they cannot be used, and they 
certainly would work into a roadside 
development plan better than a long 
monotonous barner of conifers 

A shrub suitable for use in a snow 
barner should be very hardy, it should 
have strong flexible branches to with
stand high winds, snow and ice deposits, 
be tolerant to sun or shade and grow 

T A B L E 4 

W I N D T U N N E L D A T A ON T R E E P L A N T I N G 
(4 F T TREES) 

No of 
Rows 

Spacing 
of Rows 

Spacing 
of Trees E n d of E d d y Area 

f t f t f t 

2 2 . 3 ' 64 
2 4 3 68 
2 6 3 64 
2 8 3 58 
2 12 3 52 
2 16 3 48 
2 24 3 40 
2 4 4 56 
2 6 4 52 
2 8 4 48 
3 3 4 . 61 
3 3 6 • 62 
3 3 8 58 
3 3 12 46 
2 6 6 Vel reduced 80% 
3 6 6 30 
4 6 6 36 
5 6 6 42 
2 2 8 Vel reduced 63% 

Vel reduced 50% 2 4 8 
Vel reduced 63% 
Vel reduced 50% 

3 4 8 Vel reduced 97% 
2 4 6 Slight Motion 
3 4 6 32 
4 4 6 52 
4 4 6 52 

under adverse soil and chmatic condi
tions 

There are a large number of shrubs, 
both of the native and domestic vaneties 
that will come under these specifications 
They are either tree-shaped hke the 
magnolia, hawthorn and sumac, or up-
nght hke the mock orange, Caragana, 
Japanese quince, or of the drooping type 
similar to the red dogwood, barberry 
and spirea 
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Suitable shrubs to plant Table 5 gives 
a list of shrubs that would be suitable for 
snow control planting There are numer
ous other types and vaneties that have 
similar characteristics which could be 
used depending upon local conditions 

Photographs of some of the shrubs 
listed in Table 5 are given in Figures No 

that a variety of plantings must be used 
if satisfactory results are to be expected 

All planting should be harmonious and 
adapted to the locality and should usu
ally be native stock which has three dis
tinct advantages- first, native plants 
harmomze with the plant character of 
the surrounding country; second, native 

T A B L E 5 

SHRUBS SUITABLE FOR SNOW BARRIERS 

Mock orange Philadelphus Microphyllus 
Mock orange Philadelphus Virginalis 
Mock orange Philadelphus Coronarius 
Deutzia Deutzia lemoinei 
Burning Bush Evonymus alata 
St -John's-wort Hypericum aureum 
Siberian Pea Tree Caragana Arborescens 
Japanese Quince Chaenomeles Japonica 
Snow Ball Viburnum Opulus Sterile 
Magnolia Magnolia stellata 
Arnold Hawthorn Crataegus arnoldiana 
Deutzia Deutzia lemoinei 
Thicket Hawthorn Crataegus Coccinia 
Spirea Spiraea Van Houttei 
Japanese Barberry Berberis Thunbergi 
Spirea Spiraea Van Houttei 
Commoit Lilac Syringa Vulgaris 
Privet Ligustrum ibota 
Crab Apple Mai us 
Cotoneaster acutifolia Cotoneaster divaricata 
Forsythia Forsythia Suspensa 
Late Lilac Syringa Villosa 
Smoke Tree Rhus cotinus 
Red-osier Dogwood Cornus stolonifera 

16-19 These pictures show the relative 
density, shape, height, spread and branch 
growth of the various tj^es of shrubs 

Planting Arrangement A defimte study 
should be made of each drift spot so that 
the greatest beauty of the planting may 
be brought out, and each stretch must be 
hnked into those on either end of it so 
that the transition from one to another 
IS natural and not abrupt and starthng 

Not only should the roadway itself 
have consideration, but attention must 
be given to spots on pnvate property, 
that, through development, may be made 
to enhance the beauty of the general 
scheme Conditions change so rapidly 

plants are hardier under roadside condi
tions than are imported or developed 
plants; third, native plants reqmre less 
maintenance 

There are a great many factors which 
must be taken into consideration when 
using shrubs for snow control barners 
A detailed discussion of these problems is 
outside the scope of this work, they will 
merely be hsted here 

1 Solid or Group Plantings A solid 
planting would perhaps be better for a 
short dnft spot while for a long dnft area, 
a series of group plantings might be so 
arranged as to be pleasing as well as 
effective 
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2. Distance of Planting from the Road
way: Experiments have proven that the 
effective area of a barrier is approxi
mately 15 times the height of the barrier. 

ness of a planting wi l l vary wi th the den
sity and shape of shrubs used. A barrier 
need only consist of one row of shrubs if 
they are dense and compact, or i t may 

Figure 16. Deutzia (Lemolne) 

Figure 17. St. Johns Wort (Aureum) 

Figure 18. Spirea (Van Houtti i) 

This law seems to hold true for any type 
of barrier. Therefore, this rule may be 
followed in shrub planting. 

3. Thickness of the Planting: The thick-

Figure 19. Crabapple 

Figure 20. An Open Planting 

Figure 21. A Planting of Dense Shrubs 

be several rows wide if the plants are tal l 
and sparse. 

4. Special Dnft Conditions: I t is pos
sible that different dr i f t spots may require 
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special plantings to obtain maximum 
effectiveness f rom the barrier. For ex
ample, a cut section may require a differ-

Figure 22. A Natural Planting of Dog Woods 

ward side. I n this position, the short 
shrubs serve to stop the wind f rom blow
ing under the tal l shrubs and at the same 
time add to the appearance of the barrier. 

A th in compact barrier may be ob
tained by planting tal l shrubs containing 
no lower branches and underplanting 
w i t h low bushy shrubs or evergreens. 
The arrangement of the shrubs in the 
barrier wi l l depend largely upon local 
conditions. 

6. Height of Barrier: A study of local 
snowfall and drif t ing wi l l give some idea 

Figure 23. Illustrating Different Types of Ornamental Conifers Suitable for Underplanting 
and in Mixed Plantings. 

54. Globe Arborvita; 53 Pine (Mugo); 62 Yew (Taxis Hlcks l ) ; 59 Juniper (Savins); 61 Juniper 
(Prostrate); 57 Hemlock (Ground); 48 Arborvitae (Chinese). 

ent treatment than a dr i f t section caused 
by low grade lines. 

5. Arrangement of the Shrubs in the 
Planting: The arrangement of the shrubs 
in the planting wi l l affect the operation 
of the barrier. I n a planting of tal l and 
short shrubs, i t is common practice to 
place the taller shrubs on the windward 
side and the shorter shrubs on the lee-

as to what height of barrier wi l l be neces
sary. I t should be possible to select 
shrubs that wi l l produce a barrier of any 
desired height. 

7. Length of Planting: I n all cases, the 
planting should be of such length and so 
constructed as to prevent the wind f rom 
blowing around the ends of the barrier 
and causing a dr i f t to form on the traveled 
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way, thus undoing the purpose of the 
barner. 

8 Selection of Shrubs The shrubs 
should be selected for their winter 
appearance as well as their summer 
foliage and flowers It is possible with 
the vaneties available to have continuous 
bloom from early spring to mid-summer, 
and throughout the winter there are 
the berries and colored barks that will 
blend in with the winter landscape 

Mixed plantings of conifers and decidu
ous shrubs are very pleasmg and can be 
worked into most landscapes 

9 Miscellaneous Other factors of no 
less importance will be the cost of the 
shrubs, transportation to the site and 
cost of planting, maintenance, etc The 
economic arrangement of the shrubs in 
the barner should be given due consid
eration 
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