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Landscape Simplification
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FIGURE 1

Billions of dollars in damages from extreme weather events increasing

in frequency, cost from 1980-2012
$90

$30 I == Average total cost of billion-dollar-damage events per year (in billions of 2012 dollars) «*r

== Average number of billion-dollar-damage events per year
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Sources National Oceanic and Atmospheric Administration.'”
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Playing with Loaded Dice

It is now possible to roll a 13 (i.e. the
maximum possible temperature is
higher than before) and would be more
likely (because the dice are loaded)
than rolling a 12 with two normal dice.
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Ecosystem Services

Supporting
B Nutrient cycling
B Soil formation

M Primary production
B Hydrological cycling

Provisioning
M Food

M Fresh water

M Wood and fiber
M Fuel

M Materials

W

Regulating

M Climate regulation
M Flood attenuation

M Disease regulation
M Air quality regulation
N

Cultural

B Aesthetic

M Spiritual

M Recreational
M Educational

Ecosystem Service Framework

Human
Benefits

Basic materials

I Adequate livelihoods

[ Sufficient nutritious food
[ Shelter

I Access to goods

Security

% Personal safety

[%1 Secure resource access
= Security from disasters

Health

[ Strength

1 Feeling well

I Access to clean water & air

Good social relations
I Social cohesion

% Mutual respect
I Ability to help others

(Millennium Ecosystem Assessment 2003)



Landscape Planning & Design

Landscape
Structure

Constraining
Structure

B Geology

B Landforms

B Soils

B Atmosphere

B Climate

I Hydrology

B Aquatic community
W Terrestrial community
m..

Modifiable
Structure

W Vegetation

B Animal community
B Genetic pool

B Topography

B Hydrological routing
W Chemical pool

Ecosystem Services

Supporting
B Nutrient cycling

B Soil formation

B Primary production
B Hydrological cycling
H..

Provisioning
M Food

M Fresh water

M Wood and fiber
N Fuel

Ml Materials
m .

Regulating

B Climate regulation
B Flood attenuation

M Disease regulation
B Air quality regulation
H..

Cultural

M Aesthetic

B Spiritual

M Recreational
B Educational

Human
Benefits

Basic materials

" Adequate livelihoods

I~ Sufficient nutritious food
I Shelter

= Access to goods

Security

" Personal safety
" Secure resource access
= Security from disasters

Health
i Strength
1= Feeling well

[ Access to clean water & air

Good social relations
I Social cohesion

Dosskey, M., Wells, G., Bentrup, G., & Wallace, D. (2012). Enhancing ecosystem services: designing for

multifunctionality. Journal of Soil and Water Conservation, 67(2), 37A-41A.
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1. Design for

crop

infectious  production

disease
mediation
climate

NI
iaion '\

carbon
sequestration

forest
production

regional
preserving

habitats and
biodiversity

water
flow

water  regulation

quality
regulation

natural
ecosystem

Optimization

crop

infectious  production

disease
mediation

forest
production

regional
climate
and air
quality
regulation

preserving
habitats and
biodiversity

water
flow
regulation

carbon

sequestration
water

quality
regulation

7 % =
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& v

intensive cropland

=3 cro,
infectious  production
disease

mediation

forest
production

regional
climate
and air

L ‘//H\"

carbon
sequestration

preserving
habitats and
biodiversity

water
quality
regulation

regulation

—

cropland with restored
ecosystem services

Adapted from Foley et al. 2005



Many options in the toolbox

Riparian Herbaceous Cover

wos  U1SSE0 Waterway
e, RIPACIAN FOPESE BUFfEr

Gritical Area Planting

oot ot o vvs | rgak /Shelterhelt Establishment
igld BOrer  eune e ie i 112 SErj AlEY Sropping

Vegetative Barrier

Wetland Enhancement Multi-Story GmppingHedgemw Planting Conservation Cover

Stripcropping

Not area efficient or cost effective to implement
BMPs for a single ecosystem service.



Comparison

risk reduction to

weather events ol

protection

work load
reduction

water
quality

protection enhancement

. incc_)me
diversification

carbon

sequestration
overall

profitability

&

Monoculture Alternative

of options

risk reduction to

weather events
work load

reduction

soil
protection

water

quality
protection

habitat
enhancement

income
diversification

carbon

sequestration
overall

profitability

Agroforestry Alternative

risk reduction to
weather events soil

work load ;
protection

reduction

water
quality
protection

habitat
enhancement

income
diversification

carbon

sequestration
overall

profitability

Strip Cropping Alternative




2. Target locations Opportunity areas

Problems
areas

Multifunctional areas



2. Target locations

Sediment trapping for Riparian connectivity Decorative woody Locations where all three
water quality for wildlife florals for markets objectives can be met

Bentrup, G., Dosskey, M., Wells, G., & Schoeneberger, M. (2012). Connecting landscape
fragments through riparian zones. In Forest Landscape Restoration(pp. 93-109). Springer
Netherlands.
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Pollutant reduction in runoff passing
through vegetated buffers

Component Pollution Reduction (%)

Sediment

Total P
Dissolved P
Total N
Nitrate N
E. coli

Atrazine

Dosskey, M. G. (2001). Toward quantifying water pollution abatement in response to
installing buffers on crop land. Environmental Management, 28(5), 577-598.
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[Landowner Considerations

¥ Positive economics

% Work load and timing

# Tolerable complexity

# Reduced risk to weather extremes
# Practices that look “tidy”

% Other considerations....

Atwell et al. 2009
Baumgart-Getz et al. 2012
Shandas 2007



¥ Geology

& Landforms

& Soils

& Atmosphere

& Climate

B Hydrology

B Aquatic community
B Terrestrial community
m..

Modifiable
Structure

B Vegetation

B Animal community
B Genetic pool

| ™ Topography

- 1 W Hydrological routing
. | N Chemical pool
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Supporting

B Nutrient cycling

B Soil formation

B Primary production
B Hydrological cycling

M Fresh water

B Wood and fiber
M Fuel

M Materials
H..

Regulating

B Climate regulation
W Flood attenuation

B Disease regulation
B Air quality regulation
m..

Cultural

M Aesthetic

B Spiritual

B Recreational
B Educational

Sufficient nutritious food
Shelter
Access to goods

Security
Personal safety
Secure resource access
Security from disasters

Health
Strength
Feeling well
Access to clean water & air

Good social relations
Social cohesion
Mutual respe
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Provide pollination services

Provide biological pest control



Increase crop | Reduce wind Provide Provide
yield erosion pollination biological
services pest control

Design
Criteria

Location

Dimensions

Vegetation

Management




Yield as a % of open crop yield
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Area planted to trees - yield is zero

Area of competition - yield is reduced

Windbreak benefit - yield increased

Open field yield

100 200 300 400
Distance from vegetative buffer (m)

Increase crop yield

100 200 300 400
Distance from vegetative buffer (m)

Provide pollination services

Percent of open field wind speed

Beneficial insect abundance

100 200 300 400
Distance from vegetative buffer (m)

Reduce wind erosion

100 200 300 400
Distance from vegetative buffer (m)

Provide biological pest control
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Conservation
Buffers

Design Guidelines

. for Buffers, Comdors,
and Greenways
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ZIEdge Habitat
W interior Habitat

See2.1010
determine distance
of edge effects into
the corridor

2.9 Corridor width

‘Wide corridors, both upland and riparian, provide greater
habitat area with reduced edge effects, while generally
promoting more opportunities for species movement. Wider
riparian corridors can facilitate stream meandering, providing
overall higher habitat quality and diversity.

Many studies have examined the issue of corridor width for
certain species. However, many of the studies have not tested
a significant range of corridor widths to adequately determine
optimal corridor widths. In addition, for a given width,
corridor effectiveness will vary with corridor length, habitat
continuity, habitat quality, and many other factors.

‘With those limitations in mind, the bar graph on the next page
summarizes research on species movement through corridors.
The black bar denotes the suggested minimum corridor width
while the gray bar indicates the upper end of recommended
widths. These ranges should be refined with a biologist.

Based on this research, some general relationships on corridor
width can be inferred (see line graphs).

A. The larger the species, the wider the corridor will need to
be to facilitate movement and provide potential habitat.

B. Asthe length of the corridor increases, so should the

width. Shorter corridors are more likely to provide increased
connectivity than long corridors.

54

Human-dominated Matrix Time

C. A corridor will generally need to be wider in landscapes
that provide limited habitat or that are dominated by human
use.

D. Corridors that need to function for decades or centuries
should be wider. Some functions that require significant time
include dispersal for slow-moving organisms, gene flow, and
changes to range distribution due to climate change.

Corridor Width Summary
W s
x Invertabratas

gl (ouatic Species

g Repties & Amphibians | &0

Birds: Interior Species Flimi
Birds. Edge Species

—A® sl Mammals

‘i Large Mammals = lsmi

TR o prosator wammats S m

Ofn 100f 200f J30& S500T h
Corridor Width

Minirmum recommended width 5
Upper end of recommended width

55

Ausisniporg




5.3 Buffers and spray drift

Buffers can help protect sensitive non-target areas from
chemical spray drift. The buffer design is dependent on many
variables including spray method, wind, chemical type, and the
type of sensitive nontarget.

The adjacent graphs summarize recommendations for
buffer widths based on spray method and the type of
sensitive nontarget to be protected. Below are general design
considerations.

Key design considerations

« Use vegetation with fine or needle-like leaves. Broadleaf
plants capture less drift but are good for reducing wind.

« Use vegetation tolerant of the chemical being applied.

« Provide a permeable barrier (40 to 50 percent density) to
allow air passage. Several rows
of vegetation are better than
one dense row.

« Buffer should be at least two
times taller than the crop.

« Use a mixture of plant forms
to ensure no gaps.

« Locate to intercept the
prevailing winds and as close
as possible to the spray zone.

82

The black bar denotes the suggested minimum recommended
width while the gray bar indicates the upper end of the
recommended widths based on current research. This
summary should only serve as a starting point for design.

Sensitive Non-Target m

Vegetation
(a.g., seedlings, native veg.)

Agquatic
(e.g., wetland, fish)

Invertebrates
(2.g., bees, butterflies)

Oft 201t B0ft 100ft 130f

Buffer Width for Ground Spraying

Sensitive Non-Target

Vegetation

(e.0.. seedlings, native veg.)
Aquatic

{e.g., wetland, fish)
Invertebrates

(2.9., bees, butterflies)

oft 8Ot 250 ft 500 ft 40001'!

Buffer Width for Aerial Spraying

Minimum recommendead width
Upper end of recommended width

Due to the variability of chemical toxicity, these guidelines
need to be used in conjunction with specific management
recommendations for the particular chemical in use.
Computer models are also available to help calculate spray drift
potential and buffer zones.

Buffers should not be a substitute for other safety measures.

Additional best management practices for chemical spraying
need to be used in conjunction with buffers.

83
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Windbreaks: A “fresh” tool to mitigate odors from Enhancing Nest Sites For Native Bee Crop
livestock production facilities Pollinators
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Photo-realistic visual simulation: Conducting landscape assessments for
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Existing conditions With new conservation practices

-~ .
1
-
"
“.
T T R i
S s e . - ———
- : S B -
- amts o
~
~ ‘ o' - TS . o e ’l
¢ : -
7 ” ¥. ’ 2ok 5 a e
" : ‘*\
£ al &

: . "6’/,_,
K%
Bioengineering - 1 yoarG ‘,“ ’2)

Before 3 | .



USDA National a collaborative partnership of:

i— Agroforestry

Center

Gary Bentrup
Research Landscape Planner

402-437-5178 ext. 4018
gbentrup@fs.fed.us

www.nac.unl.edu/




