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Urban systems
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Urban systems

e Tough place to be a tree

e Highly heterogeneous

Land Cover
Crop
Forest
Grassiand
Urban-High
Urban-Low
Urban-Medium
Urban-Open




Urban systems

e Tough place to be a tree

e Highly heterogeneous

e Hugely important to
quality of life
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Urban forest benefits: physical health

* Improve air quality and reduce
asthma rates

* Improved birth outcomes
* Increase exercise rates
* Reduce incidences of heart
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* Reduce obesity rates i ‘*’“‘n‘

Wolf et al. 2020



Urban forest benefits: mental health

* Improve impulse control

* Restore focus and increases
ability to pay attention

* Reduce stress

Wolf et al. 2020



Urban forest benefits: lower temperatures

Water vapor escapes

Transpiration:
{ from pores under leaves

TRY THIS...
. If you cover an
Evaporation: entire leaf of a green
Water in the soils plant, you will notice
change to gas as the that the plastic bag
the ground surface

will look foggy after

warms up a while.

Warm ground surface -







Heat events are the #1 weather related cause of mortality in the US

Date Range: 1986-2021
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Hazards: Extreme Heat

Annual Hottest 5-Day Maximum Temperature: Northern lllinois
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Healthy trees provide more ecosystem services
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Project Objectives

1. Assess drought triggers and resilience in trees & plants across
the Chicago metropolitan region

1. Develop recommendations and action strategies to reduce
impacts of drought on trees and plants in the Chicago region

1. Improve long-term adaptation strategies to maintain ecosystem
services during current and future drought.
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Focal Area

* 7-county Chicago region
* 8.9 million people
* 304 municipalities
* City of Chicago
* Third largest US city
* 2.7 million people

* Lots of variation in socio-
demographics, land use,
and ecosystem types

[C—Jxilometers
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PROGRAMS

Providing benefits to all

the people and wildlife in
the Chicago region

We have developed these programs to inform, inspire,

and empower people to plant and care for trees.




Using greenness
(NDVI) to describe
current conditions
and change

Canopy
Greenness
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Variation in greeness = Landcover + weather

Land Cover

Crop




Landcovers vary in greenness & drought responses

— 2023 = normal

urban-medium

Mar 1 Jun 1 Sep 1 Dec 1 Mar 1 Jun 1 Sep 1 Dec 1
Date



NDVI

Landcovers vary in greenness & drought responses

Ccrop ‘ ‘

forest
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Weather effects on greenness vary over the season

Daily min
Temp
Anomaly**

SPx*

Previous
NDVI

**30-day
averages

forest
Mar 1 Jun 1 Sep 1 Dec 1
Date
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Weather effects on greenness vary over the season

Daily min
Temp
Anomaly**

SPx*
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averages
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Weather effects on greenness vary over the season

Daily min
Temp
Anomaly**

SPx*

Previous
NDVI

**30-day
averages

forest
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Dry springs are

greener

Wet late summers &
falls are greener
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Weather effects on greenness vary over the season
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Climate effects vary by landcover class.
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Heat & Development Patterns

HEAT ISLANDS

Temperature varies with land use

Kendall County
nopulation grew by 14.9%
between 2010 and 2020

census ‘mm‘ INDUSTRIAL DOWNTOWN

Travel
time
(in minutes)

CLIMATE OO CENTRAL

Sprawl Development

* Exacerbates urban heat effects
* Prioritizes car-based transit

* Increases risk of social isolation
* Not just an urban problem

B sunp o 1975
B euncp trom 197510 1950
P Buit-up from 1990 1o 2000

Buitup trom 2000 1o 2014

1:1.100.000

Gerten et al. 2019
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Analyze variability
across growing
season and
environmental
conditions for
ecosystem services.

Think about how
drought impacts
affect different
components of the
human landscape.

Leverage
partnerships to
integrate this work
into management

Seek resources to
support multi-agency
working groups to
identify and action
existing resources
(funds and data).
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Drought impacts vary across landcover types.

urban-high urban-medium

urban-low
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