Shrub Willow Living Snow Fences
show potential for snow trapping and
reduced drrft Iength shortly after plantrng
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= Planted along roadways -
= Same function as structural snow fences
= Trap blowing snow In drifts




Support

NYSDOT

New York State

Department of Transportation

“Developing and Implementing a Living Snow
Fence Program for New York State”



A Living Alternative

Structural Living
Snow Fences Snow Fences
Effective immediately Some years after planting
Lifecycle 1 - 15 years 20 - 30 years or more
Capacity = Height and Porosity Capacity = Height and Porosity

Constant over time Changes as plants grow



How Do Snhow Fences Work?

Wing Tur bU/e/‘)cg

; A W
O x \&t/ S
v p
o

&

S

S N
—— Large Open Area——> 'O Depositio

v
- d
Q Nd Snow Transport

(WA




Problem




Opportunity

Reduce Cost of Snow Control
« $2.3 billion annually in the US
« $300 million annually in New York State

Improve Road Safety
 Driving conditions
« Accidents rates
« Save lives

Provide Additional Benefits
* Travel time savings
* Environmental benefits
« Aesthetics
« Value-added products




Plant Growth & Drift Length

Small plants

Small snow storage capacity
Fences fill to capacity

Long drift length (35H)

. 35H .
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Same quantity of blowing snow...
Larger plants

More snow storage capacity
Fences do not fill to capacity
Shorter drift length (<35H)




Objectives

1. Measure...
Fence Height
Porosity
«  Site and climate variables

2. Model...

Snow storage capacity of fences
Snow transport (blowing snow at each site)
. Downwind drift length



18 Living Snow Fences

10 shrub willow

6 conifer

1 corn and honeysuckle
1 - 11 years after planting
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Height Over Time

= 1m-8m Increased linearly over time (p <0.001)
= Height of conifer fences was similar to willow at various YAP

8- . Vegetation Type
All fences (linear) A conifer
R?=0.583 : " corn
Height = 1.240 + 0.443(YAP) ¢ honeysuckle

* shrub-willow
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Porosity Over Time

= 40% - 60% ideal - anything <80% sufficient
= Willow ranged from 90% to 10% - effective 3 YAP
= Conifer did not change - generally lower than willow
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Capacity versus Transport

Fence Capacity (Snow Storage Available)
. Height and Porosity

Snow Transport (Blowing Snow in Avg. Year)
. Fallen snow and % relocated by wind

Units of t/m (tons of snow per linear meter of fence)

Fence Capacity

Snow Transport @ng
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Capacity Over Time

* |ncreased linearly with fence height 1 - 400 t/m
* Max. Snow Transport = 20 t/m

= 3-11 YAP...Capacity = 2x to 100x transport

Vegetation Type

° A conifer
400 ~ All fences (linear) . = corn
R%=0.535 ® honeysuckle

Capacity =-42.1 + 36.5(YAP)

4 shrub-willow

300+

200

Fence Capacity (t/m)

100 -

Max. snow transport 20 t/m

Years after Planting




Drift Length and C/T Ratio

Drift length is a function of...

Snow storage capacity relative to annual snow transport

“Capacity/Transport Ratio” (X:1)
. As C/T increases, drift length decreases

. Drifts build up to height of fence before out towards road
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Drift Length and C/T Ratio (Time)

= C/T ratio increases over time as fences grow
= 0-4YAP: C/T11-10:1 Drift length decreases rapidly
= 5-11 YAP: C/T 10:1-100:1  Drift length <10 m
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Required Setback Distance

. Distance between fence and road
= Chosen based on estimated drift length
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= Estimated Drift Length: <10 m

= Observed Setback Distances: 10 - 100 m

. Published Recommendations: 30 - 180 m



Implications

Dynamics of LSF over time have not
been well researched or publicized

Large C/T ratio = shorter drift lengths

More potential sites where planting
space Is limited (common in northeast)

Need for improved design standards
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= Effective willow snow fence
= 3 years after planting

= Limited ROW space

= 10 m setback

= Drift length safely contained




Shrub Willow Fences

Ideal plant characteristics
. Numerous stems per plant (porosity)
. Rapid growth rate (capacity)
. Coppice abillity, tolerance of high planting density

Relatively low costs...

. Other shrub species
. Large conifer trees
. Structural fences

Numerous Applications
. Windbreaks
. Noise & visual screens
. Buffers

Best practices well developed
. SUNY ESF 2007 - 2013




Conclusion
Shrub willows make highly effective LSF..

Snow trapping just 3 years after planting
Large storage capacity thereafter

Large capacity = shorter drift lengths...
Reduced setback requirements
More potential sites

This Is leading to best practices and improved
design standards that account for plant
growth and snow trapping over time
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Living Snow Fences
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driver safety. Living

Living snow wind patterns,
h e
hes the roadway. ries offers a basic guide to planning installing, and maintaini:
living snow fence. duction and six additional fact
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Figure 1 - Adapted from Tabler (2003)

Figure 1 above (adapted from Tabler, 2003)

ow i i the Pk areaand wansported toward the
roadway. Theftch i the unobstructed e o e . U g i G e

the upwind
and downwind side of the fence, iving
smow fence design s referenced below. The full fact sheet series i available online at the web address at
the bottom of the page.

Additional Resources
Gullickson, D, Josiah, SJ. Flynn, P., 1999. Catching snow with living snow fences. University of Minnesota.

Tabler and

Tabler, RD. 2003, Controlling
Associates. Niwot, C

Fact Sheet prepared for NYSDOT by:
1. Heavey & TA. Volk.
SUNY ESF, 2013
wwnw.estedu/willow
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E§f

Site Assessment
Site assessment is
Once an area has been selected for a living

living snow fen
. site assessment
desiy

o a g ment that can be modified as
needed by the design team based on the specifics of the site and design goals.

.

fy the p g
living snow fences. Refer to Tabler 4for
problem identification.

o col winter road cond In collec cxsure that

mformation is mumx from workers who pbv\ or maintain a given highrway segment. Such people are
often the most famaliar with the snow problem at a site. If possible, the design team should observe
winter road and drifting conditions firsthand.

o Makeat ite visitin as possible (DOT staff,
pmatsismg e duacdisybe e rosbese g eimpu gt oo AL
with all stakeholders.

. B I photos b as fetch
distance, d
prop: are shown i od site
pe \dentified by the red

Pagerots
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. the applied
location: be installed.
Inches between plants and 30 inches between rows. Rows should be offset so that there is one pl.ml
P igure 3). With p

spray paint to !how llm

Using two
recommended to create diversity in the planting. Refer to Fact Sheet #5 in this series o diagram of
the planting pattern descri

. ightly tap them into place with

rticall 2} . Plant depth of 7-12°
below the soil. Close the hole around the base of
your hands or boot. The planting llow in
‘April through early June.
temperatures and Insufficient soll moisture.

Figure 3 (left) - gh paper pattern
Figure 4 (right) - depth with.
Pho!oslvy SUNY ESF

Papaofs

Matrix at wawesCedu/willow). v
smow fence can provide an optimal food source, especiall I browsers are notdiscouraged in any wy.
strips 8 feet or

g their pressnce. Shrubs and everg be sprayed with natural deer repell
(Figure 1) which works well in P young
fences heights at which they browse.

Figure 1-

pel d thi
fence on Route 10 in Beerston, NY. Photo by SUNY ESF
Weather Damage

Asin natu sional events
drought, flooding, ice stor thaw cycles,

Wind, hail,

living ng. Monitor new

age, especially nd
but pl etimes be protected

quickly replanted after a severe weather event.
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Common Name

comumon sarviceberry

Amesican plum
nanking cherry
smooth sumag

chrul willow var.'S365
shrub willow var S:
shrb willow var, SX64°

shunb willow ish creek’

Desiduous
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shrub willow var, SX81'
sibver buffaloberry
uon llsc
highbush blusberry

Evergreen
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Species Matrts for New York State

Medimn
Medium Yes

Low No

High  Medium No Low o

None Low No NMedsn Yes

Medim | Low Yes Low Yes
Mediom | Medium | Yes Low No
Mediun | Medium Yes | Meduan No
Medinm | Medinm Yes e Mo
Medivm | Medium Yes dedioy No
Nene | Mediom Yes | Meduan Yo
Medium | Medium Yes | Mediun No
Medinm Yes | Medm No
Medium No Low No

Low No Nedim Yer

Low No v Mo

Mediom Yes | Medim Yes

High No Low Mo

High w No Low No

Nome  Mediom | Low No Low No
Nene High | Medium No Low Mo
Nowe | Medinm  Low No Low No
None  Mediom | Medium No Low No
Medsum Low | Medium No High No

Fopvaets

=

-
g e ety g2 ey e e - v o
e e 0t oo bt o .

e el - Yok

o o Sreay Mos e oo el
b, and g o de e i Capacy vapen e

el capaces e e bt | 1 2nd 161 Caphcts wammpen el |

0 T e eyt i o gh
e ok e mmenbsmins b0 1 o s 1l Sl oo
ot T — g —

AT

-

www.esf.edu/willow/Isf Eﬂ‘F




