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Overview
 Define sustainability/application to landscapes

 General principles/applications
 Drought
 Stormwater

 Design with nature 
 Look
 Feel 
 Function

 Local examples
 Questions 

Sustainability Sustainability – the triple bottom line

Prohibit sustainable 
development?

Summer 2011 – Missouri River 
Missouri River        Summer, 2011
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http://www.weather.com/news/science/environment/water-shortages-top-20-cities-risk-water-supply-drought-20130806

http://www.sciencebuddies.org/engineering-design-process/engineering-design-compare-scientific-method.shtml

Scientific Method Design Process

Art or Science? Sustainable Landscape Context

Look deep into 
nature, and 
then you will 
understand 
everything 
better.

Albert Einstein

When I am working on 
a problem I never 
think about beauty. I 
only think about how 
to solve the problem. 
But when I have 
finished, if the 
solution is not 
beautiful, I know it is 
wrong.
Designer, architect, author and 

visionary  R. Buckminster Fuller 
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Landscapes Designed by  
“Nature”

Combinations of plants in communities 

Diverse selection of plant materials

Mix of fast growth/slow growth

Plant layering -- forests as well as 
prairies

Landscapes are never completed 

Many subtle characteristics

Mulch used extensively

Minimized plant stress--correct plant 
placement
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Sustainability: 
Habitat Value and Ecosystem Services 

Taken for granted as public benefits, ecosystem services (air and 
water purification, flood and climate regulation, biodiversity, scenic 
resources, etc.)  lack a formal market and are traditionally absent 
from society’s balance sheet. As a result, their critical contributions 
are overlooked in public, corporate and individual decision-making.

http://www.fs.fed.us/ecosystemservices/pdf/ecosystem-services.pdf

Avoid turfgrass
growing right 
up to a waters 
edge

Plant riparian 
buffers

NO

Sustainability: Vegetation Management

Sustainability: Soil Management

Conserve/ keep topsoil 
Amend soils - incorporate organic 

matter
Prevent/relieve compaction 
Maintain plant cover 
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…”the fewer the heads, the less 
the system costs….”

(on the day it was put in, anyway…..)

Sustainability: Irrigation An American family of four can use 400 
gallons of water per day, and about 30 
percent of that is devoted to outdoor uses. 
More than half of that outdoor water is used 
for watering lawns and gardens. Nationwide,
landscape irrigation is estimated to account 
for almost one-third of all residential water 
use, totaling more than 7 billion gallons per 
day. 

Some experts estimate that more than 50 
percent of irrigation water is wasted. 

http://www.epa.gov/WaterSense/pubs/outdoor.html

127 gallons

Actual: 2,468 gallons

250,000 gallonsLargest amount guessed: 

Smallest amount guessed: 

Whenever possible, separate turf 
irrigation from woody/herbaceous 

plants irrigation

Irrigation design should create overlaps to minimize dry 
areas and maximize watering efficiency 
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Sustainability: Xeriscape ?

Xeriscape coined by Denver Water 
Board in 1981
 About 1,820,000 hits (Google 2/23/17)

Xeroscape? Or Zeroscape?

Photo courtesy of Laura Herman, Tampa, Florida 



7

Sustainability: Trees

Source: Kim Todd
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http://www.davey.com/arborist-advice/education/national-tree-benefit-calculator.aspx

Sustainability: Pick Your Battles 

Before investing in irrigation, consider alternatives to 
“high water use” turf and other landscape plants

? (Turf)
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http://www.marc.org/environment/Water/images/roots_diagram.gif

Native and Deep Rooted 

 Roots build soil quality & 
increase infiltration 

 Adapted to climate/soil
 Root competition checks 

aggressive plants
 Usually do not need 

fertilization or irrigation -
once established 

16 feet

 Non-natives may perform 
well aesthetically, but w/o 
root regeneration and may 
need extra inputs
 Fertilizer
 Irrigation
 Pesticide applications

Adapted is also OK

 NEWANIP*
 Native [AND]

 Ecologically well-adapted

 Non-invasive

 Plants
*from City of Omaha Environmental Element

Look Like Nature…..

 Critical to understand 
client and public biases 
and expectation for 
natural landscape 
character  

 “Well-behaved” nature

 physically possible? 

 potentially high 
maintenance and 
inputs

 “Natural nature” – no 
maintenance not an 
option 

but not too much…..

Intelligent Care
Interpretive 

signage and 
labeling

Provides 
context

Educational 
value

Vivid Care
Massing 

creates 
structure and 
framework

Defined 
edges reflect 
care; also 
lessen 
maintenance
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Drought and Landscape Sustainability

http://www.wallpapersmash.com/2011/09/drought-rain/

Drought - Lawns
One inch of water 

required/week for turf-type 
fescue and Kentucky 
bluegrass under 90 F 
degrees; one and one-half 
inches between 90-100 F 
degrees

Sharp mower blade; increase 
height

Mulch the lawn with clippings

Turf dormancy (buffalograss
and bluegrass)

http://www.anr.ext.vt.edu/lawnandgarden/turfandgardentips/tips/lawn_managment_during_drought.html

http://droughtresources.unl.edu/home-garden

Drought – Trees/Shrubs/Herbaceous

Susceptibility to insect pests 
and diseases

A drought-stressed tree may 
take 3-5 years to recover full 
vigor

Place water in root zone, and 
water infrequently

Mulch with a 3-4 inch layer 
and replenish when required

Initial establishment = 
supplemental irrigation

http://msue.anr.msu.edu/uploads/images/9-5-drought-2-BERT.jpg

Stormwater and Landscape 
Sustainability

Low Impact Development 
(LID) 

is an innovative stormwater
management approach 
…modeled after nature: 
manage rainfall at the 
source using uniformly 
distributed decentralized 
micro-scale controls. LID's 
goal is to mimic a site's 
predevelopment hydrology. 

http://greenvalues.cnt.org/green-infrastructure

http://www.epa.gov/ne/topics/water/lid.html

http://www.swircd.org/pdf/conservation%20subdivision%20design%20handbook.pdf

Low Impact Development
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The EPA defines a 
storm water Best 
Management 
Practice as a 
"technique, measure or 
structural control that is 
used for a given set of 
conditions to manage 
the quantity and improve 
the quality of storm 
water runoff in the most 
cost-effective manner."

http://www.safedrain.com/stormwater-bmp

Rain Gardens Rain Barrels and Cisterns

Rain barrels: 55 gallons

Cisterns: 300 gallons +/-
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Direct Roof Water into Cisterns

1500 gallon cistern, underground

Water reused to drip irrigate landscape

Local and Regional Case Study 
Projects
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http://youtu.be/HfzVv7BNyjk
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EC-1254
Available through Extension offices 
and 
UNL Extension Publications Website

Additional Resources

Amazon.com

//water.unl.edu

//droughtresources.unl.edu/landscape Rain Garden Information 

http://water.unl.edu/landscapes/rain-gardens
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Questions?


