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Background - Urban Heat Islands (UHI)

Causes for UHIs

e Low albedo

e Lack of vegetation
 Anthropogenic activities

e Urban morphology and design

Suburban




Background - Effects of UHIs

Environmental
and human health
implications

Implications are
uneven: hotspots
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Visualization of Land Surface Temperature in Asheville, NC
Image Credit: Darcy Gray, Amiya Kalra, and Amy Kennedy



Study Area and Period
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Study Area Asheville, NC
Study Period 2019 - 2023
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Asheville Community Concerns

Asheville UHI Influences

e Population Increase

e Tree cover decline
e Infrastructure expansion

e Climate change intensification

Asheville UHI Consequences

e Environmental degradation

e Social vulnerability to heat
Image of Asheville, NC
Image Credit: Ken Lane



Partners

City of Asheville

Asheville GreenWorks Sustainability Department

828-254-1776

ashevillegreenworks.org
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Image of Asheville GreenWorks Image of Asheville City Hall
Image Credit: Sarah McMullen Image Credit: Dan Phairas




Project Objectives

Expand on and update the 2019 NASA DEVELOP Asheville Urban Development | project,
to support cooling initiatives and climate-resilient urban planning.

|ldentify hot spot areas |ldentify heat-vulnerable areas
® ®

UHI Hot Spots Social Vulnerability Heat Vulnerability

ldentify socially vulnerable areas Assess the spatial suitability
of mitigation and adaption measures
based on cooling capacity



Earth Observations

Landsat 8 Landsat 9 ECOSTRESS
OLI and TIRS OLI-2 and TIRS-2 PHyYTIR

Image Credit: NASA, Northrop Grumman



Earth Observations

Sentinel-1
C-SAR

Image Credit: European Space Agency



Methodology

LST Data Albedo Data Evapotranspiration
from Landsat 8 from Landsaft 8 Data
and 9 and 9 from ECOSTRESS

Demographic Data
from U.S Census ACS

Urban Heat
Index

Social
Vulnerability Index

Urban Heat Map Heat Vulnerability Social
Index Vulnerability Map
Land Use and Cover Data "
from Sentinel-1 and 2 Heat Vulnerability Map
- Data Source
Canopy Cover Data InVEST Urban Cooling Model
B Map

B Model

Cooling Capacity Map
and Adaptive Capacity Map



Image Credit: Google Earth



Urban Heat

LST Data Albedo Data Evapotranspiration
from Landsaf 8 from Landsat 8 Data
and 9 and 9 from ECOSTRESS

Urban Heat
Index

Urban
Heat Map




Urban Heat
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Urban Heat

Data LST | Albedo | Evapotranspiration
Geometry U.S. Census Block Groups
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Urban Heat

Data LST | Albedo | Evapotranspiration
Geometry U.S. Census Block Groups
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Social %

LFPORTS

Vulnerability §

Image of Asheville Citizens
Image Credit: Will Thomas



Social Vulnerability

Demographic
Data
from U.S Census
ACS

Social .
Social

Vulnerability Map

Vulnerability
Index




Social Vulnerability

Data SVI from 2022
Geometry U.S. Census Block Groups
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Social Vulnerability

Data SVI from 2022
Geometry U.S. Census Block Groups
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eat
Vulnerability

Aerial Image of Neighborhoods in North Asheville, NC
Image Credit: Google Earth



Heat Vulnerability

Urban Heat Socidl
Index Vulnerability Index

Heat Social
Urban Heat Map V”':‘:;ZZ""Y Vulnerability Map

|

Heat Vulnerability Map



Heat Vulnerability &

Data LST | Albedo | Evapotranspiration | SVI

Asheville

Geometry U.S. Census Block Groups
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Heat Vulnerability (¢

Data LST | Albedo | Evapotranspiration | SVI

Asheville

Geometry U.S. Census Block Groups
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UHI Mitigation
and Adaptation

Image of Asheville GreenWorks Volunteers
Image Credit: Asheville GreenWorks



Cooling and Adaptive Capacity

Heat Vulnerability
Index

Land Use and Cover Data

from Sentinel-1 and 2 Heat Vulnerability Map

Canopy Cover Data InVEST Urban Cooling
from COA Model

Cooling and Adaptive
Capacity Maps




Cooling Capacity

Data LULC | Albedo | Evapotranspiration |
Canopy Cover

Geometry U.S. Census Block Groups
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Adaptive Capacity

Data Cooling Capacity | Heat Vulnerability
Geomeiry U.S. Census Block Groups

HIGH

Cooling Capacity I 1

LOW o —— H GH

Heat Vulnerability

NORTH
CAROLINA

. \ ) _\) - “5\'
- 5km
| _/
o - <

Basemap Credit: State of NC

K®




Errors and Uncertainties

Scale and Data Sources
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Image of Downtown Asheville, NC

LST # Ambient Air Temperature
Image Credit: Nick Ledford
Albedo Complexity

Evapotranspiration Parameters/Calculation

Image of Asheville, NC
Image Credit: Michael Trace
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Errors and Uncertainties

Social Vulnerability
. Image of Cloudy Blue Ridge Mountains
CIOUd MGSI(Ing Image Credit: Unknown

Time and Aspect of Satellites
Image Rendition of Landsat Satellite . o ge .
" Image Credi: NASA Data Processing and No Statistical Analysis




Conclusion
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Need for targeted interventions to reduce heat impacts, address
environmental injustices, and enhance urban climate resilience
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This material contains modified Copernicus Sentinel data (2024), processed by ESA.
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