e ECOIogy:

Viginiasviaste
NatUralISEII; ;umrg
MErimaciFanmChapter

Praganiiael oy Julet Flaigretefag)
JUIyAOR2009



. Urban Ecology.
Defined

Urban Ecologyiis: a
Nenork- ol Iving
Organ/sms. ana. non-lving
elements interacng
aynamically. to:sustaln
/e




The Distinction Is the Degree to which the
Ecosystemi IS /afiuenced by Human Activity




II. Characteristics of the
Urban/Suburban Ecosystem

Seme Basic Ecolegical Concepts
m  Macroeclimate and Micreclimate

Carrying Capacity.

Cover

Feod Web

Nutrient Cycling

Niche



Macroclimate - Example

USDA Plant Hardiness Zone Map
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II. Characteristics of the
Urban/Suburban Ecosystem

IHIgh Degree off Human Infliences
Level of Disturbance
Mix of Native & Developed LLandscapes
Invasive, Noen-native Species
Greater Input off Chemicals
Simplification



|L.evels of Disturbance:
Rural vs. Urban Dwellers 1790 — 2000

!

il

™o 81 1830 1830 (1870 IR0 19140 [93 1S 1970 1990

Figure I. Proportion of U.S. residents classified as rural (light-colored portion) versus urban (dark-colored
portion) dwellers from 1790 to 2000. The U.S. Bureau of Census classifies urban-suburban regions as areas with
>193 people per km? (=50 people per mi?). Urban-suburban residents have increased from about 5% in 1790 to
about 80% by 2000. (Data derived from U.S. Bureau of Census.)

DeStephano, et. al., 2005



Numeric Change in Population:
2000 to 2005
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Source: U.S. Census Bureau Population Estimates Program



Numeric Change in Population:
2000 to 2005
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Source: U.S. Census Bureau Population Estimates Program




| evel of Disturbance

Prince William County.

Population
Current : ~ 333,000
Grewth from 1980 — 1990: 49.1%
Grewth from 1990'— 2000: 30.2%
Growth from 2000 — 2008: 38.2%

Acres ofi Land Issued Permits for Clearing:
2003: 3500 acres

2004: 4800 acres
2006: —1200 acres



Mix of Natural & Man-made
- Landscapes

Rt. 15 Corridor
2004




Characteristics of the
Urban/Suburban Ecosystem

NonR-native lnvasives

Organisims noL nistoreally natiral to) an: area, butintoauceq.
ejther Intentionally. or-acciaentally by people, ana -that tend o
Jnvaae: ana become: estaplishedin nawral areas.

x ypically have a destructive or
disruptive effect.

x May have some heneficial aspects
Food seurce
Nutrient Uptake



Characteristics of the
Urban/Suburban Ecosystem

Atmosphere: Higher levels
greund: level ozene, nitrous
exides; carboen dioxide

Streams/\Water: Siltation,
Tlemperature, Nitregen,
Phesphoerous

Solls: Over fertilization and
fallout from air pollutants.




Characteristics of the
Urban/Suburban Ecosystem

Simplification
(1€ /0SS, OF the: complexity, ora

nealtny, natve:ecosystem to. tie
SIMPIISHC envirens o man.

= Soll
= Plant Communities
®  Animal Communities



Simplification Cont.

The loss of complexity in an ecological community

Buffer of Preserved Native Forest - Man-made Buffer — 1 Species
17 SpeC|es of Trees & Shrubs (White Pine)




IIl. Threats to a Healthy Urban
Ecology

Habitat Less

Pollution
s Urban Heat Island Effect

Fragmentation
Invasive, Non-native Species



Threats: Pollution and the
Urban Heat Island Effect

Causes:

_.0SS of' Tree Cover

Radiant Heat from
Increased areas of Dark
Surfaces (e.g., reads,
[001S)

Reflective heat off
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Source: Cooling Our Communities, USEPA (3)
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Threats: Fragmentation

Defined:

/e /0SS of /arger: thacts or havltat
o1 e breaking up: ora contiguous aréea
oI hapJtat /Lo Smaller: areas resultng i
Simljiar napiiats veag separatea. or
/So/ated 1o, eacH. oIier:



hreats: Fragmentation cont’

nee Willia
Aerial Image Ma




Effects of Fragmentation

Research on Birds, 1nrparticular, Shews:

= Species that rely on large forest tracts have less
habitat for breeding & feraging

= Increased levels of breod parasitism
= |lncreased levels of nest predation.

s Result IS lower: reproductive SUccess In the habitat
that remains (Brittingham & Temple 1983; Wilcove
1985; Martin 1988; Rebinsen et al. 1995).


http://www.birds.cornell.edu/conservation/tanager/�




Edge to Interior

/

/i
P fjcimmuﬁa Ty




Fragmentation/Urbanization
Winners & LLesers

WiInnNers |L@Sers

x Canada Geose s Scarlet Tanager
s \White Talled Deer x Cerulean Warbler
= Racoon s Wood Thrush

= Robins x [Imber Waolf

x Bluejays = Mountain Lien

= American Toad
x Coyote



Threats: Invasive, Non-native
Species

Defined: Anorganism.introauced, either
Inrentenally.or-aceiaentally, Intoran aréa or
ecosystem I WiICHANE Haa - noLt nIstorcally

OCCUIéq.

Not all' non-native Introductions hecome
INVasive.

IHOWEVEr, many have heen devastaing.



Short List of Invasive
Non-native Pests

Englisht vy,

Japanese Honeysuckle
Chinalberry.

Kudzu

Japanese Stilt Grass
Dutch Elm' Disease
Chestnut Blight

Degwoeod Discula
anthracnose

Sudden Oak Death
Multi-flora Rose

Callery Pear

Autumn Olive

Doemestic Cat
Snakenhead Fish
Starlings

Fire ants

Hemlock Waooly Adelgia
Aslan’ Lenghorn Beetle
Gypsy. Moth

Emerald Ash Boerer



Why Nen-natives are Bad

Compete with natives for space, 6od,
Wwater & other limited resources.

Can cause catastrophic death of
Impertant native species.

Predation

Disrupt the availability of foeds during
Important peried (breeding, migration)









Forest Defoliated by Gypsy Moth
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Gypsy Moth Trap Catch in
2007 in States Participating
in the STS Project

Final. Data current as of 1/03/08

Interpolated Moth Catch
Ho data
#to .1 moth
=1 to 1 moth
=1 t¢ 3 moths
3 to 10 moths
=10 to 30 nwths
0 to 100 moths
00 to 300 moths

‘ md.-an.alL ‘
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Kentucky

Virginia Gypsy Moth Infermation System
Entemalo gy, Virginia Tech
Prepared 10308

e, 7 : :
* Projected 10-Year Intervals

Without Slow the Spread Implemented







Declining Sections of Tree and Bark

Splitting withr Gallery: Beneath.
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Map Key

EAB positive

Federal EAB quarantine boundanies.
State quarantine-generally infested area
| State quarantine

Il st quarantine-oter (M)

4 @ National Forests

‘:J) Canadian EAB regulated areas

i Ome

L

Site under evaluation (symptorns, found in firewo o, or eradicated)
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Michigan Denartment ofAgricullre:
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/ of Forest Rescures & Endmnmental Sciences

/ s Deparimert of Agriculturs

15?.1i|es rf’Lf/ Aniana Departmentof Naral Resaures
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Emerald Ash Borer

Natural Range of Green Ash
(Fraxinus pennsylvanica)



I\/. Principles, Tools & Methods for
Urban Ecosystem Management

3 Principles

1. Preserve what Is most valuable.

2. Restore to the best natural function
of the land.

3. Educate te change people’s thinking
apout the value of the natural world
around us & how te Impreve It.




Preserving Nature

Undeveleped Vs. Proetected LLand

Potential and Limitations of lL.ocal
Government

Private Opportunities



Preservation: Undeveloped Vs
Protected Land

Undeveloped LLand IS not pretected.
Basically It IS walting te e developed.

Pretected [Land has legally @
[estrictions preventing deve

erived
epPMment.

n Chesapeake Bay Resource Protection Areas

s Wetlands

s Conservation Areas & Easements
= National Parks vs National Forests



Preservation & lLLocal Government

Most Development,, IS Regulated by LLocal
Government through Zening.

Limited by the
Dillon Rule

Importance of
Citizen Involvement



Local Government

Comprehensive Plan.

Rezenings.

Proffers

Local Codes

(Design & Construction Standards Manual)



Local Urban Forestry Codes

Arlington Co. —~1950

2y

ksl T

T

PSR

Arlington Co. ~2008



Private Opportunities

Conservation Easement
Transter off Develepment Rights
Purchase of Develepment Rights
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Education

The Importance of What Seems So Small

The Value of
Persenal Example




Intermission
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