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Summer Temperatures Have Shifted
* 1951 —1980

Cooler than average Baseline (1951 - 1980) mean
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* 1983 -1993

Cooler than average Baseline (1951 - 1980) mean
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* 1994 — 2004

Cooler than average Baseline (1951 - 1980) mean
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* 2005 — 2015

Cooler than average Baseline (1951 - 1980) mean

. Average

Warmer than average The “extreme
temperature events used

E ly h
xtremely hot to cover 0.1% of the

Earth. Now they cover
14.5%.
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Global Surface Temperature — Departure from Average
* 1880 — 2016
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Rate of Temperature Change in the United States, 1901-2015

Rate of temperature change (°F per century):

-3.5 -3 -2 -1 0 1 2 3 35
Gray interval:-0.1 to 0.1°F
*Alaska data start in 1925.

Data source: NOAA (National Oceanic and Atmospheric Administration). 2016. National Centers for Environmental Information.
Accessed February 2016. www.ncei.noaa.gov.

For more information, visit U.S. EPA’s “Climate Change Indicators in the United States” at www.epa.gov/climate-indicators.



Rate of Temperature Change in the United States, 1901-2015




Figre 3. Predicted Average Temperature Increase for
Kentucky through 2050 (Degrees F)

Low Emission Model
Legend

County Boundary Polygons
Low emission temperature increas e (Degrees F)
Value

. High : 402134

Low : 3.56284
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CDC - National Health Statistics Report
2014

1 degree F associated with statistically
significant increases in mortality rates
during high temp events
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1980-1989 On average per year
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There have been seven
1,000-year flood events in the U.S.
since May of 2010



So the downpours get bigger



© 2010 Sean R. Heavey
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NUMBER OF HEAVY DOWNPOURS IN KENTUCKY

26 8/1/2017 KSA Annual Conference
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Figre 4. Average Annual Percent Precipitation Increase for
Kentucky Predicted through 2050

Low Emission Model
Legend

County Boundary Polygons
Low emission model - average % increase

Value
High : 671987

Low : 15
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Climatic Average Annual Temperature (°F)

Western 56.7 57.0 57.3 ST 58.2
Central 59.6 55.8 56,2 56,5 56.8
Bluegrass 54.1 54.3 54.8 99.2 59:9
Eastern 54.7 54.8 55.0 55.3 D9.2

Climatic Average Annual Precipitation (in.)

Western 48.99 50.14 48.77 49.51 50.98
Central 90.18 91:16 49.36 50.54 92.91
Bluegrass 45.42 45.63 45.22 46.54 47.15
Eastern 47.77 47.94 47.89 48.35 48.00
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24-Hour Rain Event

With Storsm Benchmarkes
April 2-3, 2015

Lexington, Ky
April 2-3, 2015

LFUCG Stormwater Manual
100 yr 24 hr—6.81" (2016)

Legend
T
A USGS Stream Gauge

NWS @ Bluegrass Airport
24-hour Rainfall (inches)
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For every 1° C of warming,
lightning strikes increase 10 — 12%

Sources: Colin Price, “Lightning and global temperature change,” 2014
Romps, et al., “Projected increase in lightning strikes in the United States due to global warming,” Science, 2014
Video: © EImwood/Pond5




10% Impervious cover results in

B Measurable impacts on water quality and biota

B Significant impacts to stream banks, channel, erosion,
groundwater recharge, etc.

Forest Parking Lot

% Impervious cover

0% 10% 100%



Stream Quality Is Related to
Impervious Cover




Urban areas only cover 3% of
contiguous US but account for
Impairment of:

« 13% of rivers

« 18% of lakes

o« 32% of estuaries

e 5506 of ocean shores

ASLA.org
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Spectrum of Ecosystems cp

planting ideas™

Disturbance

Green
Infrastructure

Functionality
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planting ideas™

Ecosystem Services

 Estimated $145 trillion per
year

* Ecosystem services contribute
more than twice as much to
human well-being as does
global GDP

Costanza, et. al., 2014 Changes in the
global value of ecosystem services.
Global Environmental Change

Vol 26, May 2014, Pgs 152-158

http://ecosystemsandtheeconomy.blogspot.com/
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Recovery

4+ Touwrist and
Recreational facilities

+ Economic Benefits

+ Social and Environmental Benefits

+ Property Prices

-+ I.am'.l_ Value

+ Physical Health

+ Chance of
: Gaining Planning

Permission
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+ Cleaner Water
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"4 Reducing
Flood Damage

Arup.com



Tale of Two Cities — Sewer Overflow Projects

*Cleveland *Philadelphia
*$3 billion over 25 years *$2.4 billion over 25 years
*2.5% dedicated to green *70% dedicated to green
infrastructure projects infrastructure projects

KLAUSING

GROUP Cleveland.com



Green Infrastructure: Philadelphia

KLAUSING

T
GROUP

Philadelphia comparative
study:

Plan to invest 50% in Gl
versus 100% grey

Construction delays &
maintenance over 40 year
period

Green = 346,883 hrs (or
$5.6 mm in costs)

Grey = 796,597 hours (or
$13.4 mm in costs)

Saves: 450,000 hrs (or
$7.8 mm in cost)

Phillywatersheds.org



NYC Green Infrastructure Plan

Plan to capture 10% runoff from impervious
surfaces in CSO areas

Green Infrastructure estimated cost of $1.5
billion versus grey estimate of $3.9 billion

Green estimated 1.5 billion gallons per year
reduction in CSO
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’1 $250 million increased tax revenue BRI
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oldstream:




Coldstream:
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LATE AFTERNOON TEMPERATURE

Rdddadr 0,0

Rural

Suburban Commercial
Residential

Downtown
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Park

Urban
Residential

Suburban
Residential

Rural
Farmland



Why the urban heat island effect occurs

§

Heat
absorption
and retention

?

Plant
transpiration
and water
evaporation
from the soil

Water
penetration




Lexington Urban Tree Canopy Study
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GI/LID Site Planning Process

Neighborhood Scale;

Increase in building
density

Reduction in
autocentric design

Opportunity for rain
water harvesting

Work with the
landscape —
architecture in
harmony
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“Fixing the Mess We Made” By Emily Talen, AICP, Planning 2010



GI/LID Site Planning Process
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Proposed Liners

* Site Planning Objectives:

e Opportunities abound

“Fixing the Mess We Made” By Emily Talen, AICP, Planning 2010



Examples of Green Infrastructure:
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Examples of Green Infrastructure:

Streets

Capture Barrels
&
Cisterns

Downspoutsjis
. |
Pavement
Removal

Disconnection
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Select Language V| Powered by Google Translate Home | Search | Download i-Tree Desktop Suite | Create Account | Login

7

Toolrs f;;ASSESS|lICI.I\gagleng ﬁ \ *i :.‘L‘L o

Forests & Community Trees

Landscape VV h ,t = = T f? The Sustainable Urban Forest
(web app) a l S I = r e e - A Step-by-Step Approach

Regional analyses A flexible roadmap for

of tree benefits in - , i . ; i
mintdsefor ciligs: Quantify structure, risk & environmental services of trees sustaiiable UF planning >&

counties, and Advocacy and management tools for community trees

more. . . ) Help improve i-Tree Tools,
Built upon peer-reviewed USFS science Fesbitas And Sefilies

Design

(web app) Free and easy to use i-Tree Customer Satisfaction

Parcel level 54 Survey >>
analysis for current | i-Tree is a state-of-the-art, peer-reviewed software suite from the USDA

and fuéur @ tt[tee L Forest Service that provides urban and rural forestry analysis and benefits | 2am how lone= i Tres Toos
enetts. assessment tools. The i-Tree Tools help communities of all sizes to from our Video Leamning
Eco strengthen their forest management and advocacy efforts by quantifying Resources

(desktop app) the structure of trees and forests, and the environmental services that trees Learn more >>
Our flagship i-Tree rovide
tool. Structure, P :

Environmental i i i
= Effects. & Value. Since the initial release of the i-Tree Tools in August 2006, thousands of Flime 2017 Sulls verslon 8416

communities, non-profit orgamzatlons consultants, volunteers and students ———
Hydro have used i-Tree G5 : nelghborhoods

is now available

Download >>
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National Tree Benefit:

National Tree Benefit Calculator

Beta

Instruction:

Species: If you're looking for a Willow Oak it's listed as "Oak,
Willow". If your tree isn't listed, use the general "Other" listings.
Diameter: How wide is your tree at about 4.5 feet from the ground?

Enter your tree info:
Enter your tree's species:
Hornbeam, American

Enter your tree's diameter (between 0 and 45 inches):
12

What land-use type is this tree nearest?
Small commercial business

Trees in urban areas provide a number of important

benefits. They help to clean the air, curb stormwater

runoff, raise property values, sequester carbon, and
reduce energy costs.

You have chosen:

Zip Code: 40502
City: LEXINGTON, KY, US
Climate Zone: Lower Midwest

change

Enter information about a street-side tree and learn about the
benefits it provides. Street-side trees are typically located in front
yards, medians, parkways, planting strips or other common
planting areas adjacent to streets.

The National Tree Benefit Calculator was conceived and developed by

'." ~CaseyTrees’ Casey Trees and Davey Tree Expert Co.

WASHINGTON DC

8/1/2017 Add a footer




National Tree Benefit:

Calculate another tree

National Tree Benefit Calculator

Beta

Overal Benefits Storm Water Property Value Energy Air Quality CO2 About the Model

This 12 inch Red maple 'Armstrong’

E Stormwater O Property Value ; .
: P provides overall benefits of: $59 every year.

[ Electricity O Natural Gas
B air Qualty B CO2
While some functional benefits of trees are well

documented, others are difficult to quantify (e.g.,

human social and communal health). Trees' specific :
geography, climate, and interactions with humans and Tree Picture
infrastructure is highly variable and makes precise Not Available
calculations that much more difficult. Given these

complexities, the results presented here should be

considered initial approximations—a general accounting

of the benefits produced by urban street-side

plantings.

Benefits of trees do not account for the costs
associated with trees' long-term care and maintenance.

. i Red maple 'Armstrong’
Bresldiann ok v el b If this tree is cared for and grows to 17 Acer rubrum 'Armstrong’

Click on one of the tabs above for more detail inCheS, it WI|| pI’OVide $72 in annual benefits.
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Reduction in Stormwater
Infrastructure Costs

Urban Heat Island
Reduction
Greenhouse Gas
Reduction
Greenhouse Gas
Sequestratlon

TOTAL BENEFITS PER
YEAR

$25.08

$133.76




Green Infrastructure Resources:
EPA Benefits:

EPA National Stormwater Calculator:

Milwaukee, WI — Gl calculator - H20Capture:
National Tree Benefit Calculator:
Itree

Center for Neighborhood Technology:


http://water.epa.gov/infrastructure/greeninfrastructure/
http://www2.epa.gov/water-research/national-stormwater-calculator
http://www.h2ocapture.com/
http://www.treebenefits.com/calculator/
https://www.itreetools.org/
http://www.cnt.org/water/projects/green-infrastructure/
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« “The best time to plant a tree
is twenty years ago:
The second best time is now.”
- Chinese Proverb
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42% of urban space within the U.S. Is
projected to be redeveloped by 2030
providing an opportunity for Green

Infrastructure solutions

ASLA.org




“When the well is dry, we know the
worth of water.”



http://www.goodreads.com/author/show/289513.Benjamin_Franklin

Thank You

K — Dan Stever
;

KLAUSING Director of Education & Outreach
Klausing Group
dstever@klausinggroup.com

V B. Scott Southall, RLA, LEED AP BD+C, AICP
Vice-President for Sustainability
( Cdp CDP
southall@cdpengineers.com




