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effect

• Temperature difference 
between cities relative to 
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temperature
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Presenter Notes
Presentation Notes
Speaker notes: 
The Urban Heat Island Effect results from the accumulation of heat in cities as energy is more easily absorbed by impervious materials found in buildings, roads, parking lots and other built spaces. Increased transportation emissions and air conditioning use in urban areas create additional heat sources, all accumulating to make urban areas much hotter than surrounding undeveloped areas. On the other hand, urban parks, ponds, and residential areas are cooler than highly developed downtown areas, and the influence of vegetation and green spaces on heat mitigation is apparent. Our project aims to help better understand the urban heat island effect and the important role of urban tree cover in Los Angeles.

-------------------Image Credits------------------------------
•Image Credit: U.S. EPA
•Image Source: https://www.epa.gov/heatislands/learn-about-heat-islands (public domain)



PROJECT LOCATION
• Study Area:

• Los Angeles County, California
• Population: 9.83 M (2022)
• Has distinctive 

microclimates
• 5 subsites of interest: Vermont 

Corridor, South Pasadena, 
Central Alameda, Sylmar, 
and Beverly Hills 

• Study Period:
• 2016 - 2022
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Presenter Notes
Presentation Notes
Speaker Notes: 
The LA Basin has complex topography and the coastal influence of net diurnal onshore flow which results in distinctive microclimates and ecological zones (Hulley, 2019). For our study we narrowed our analysis to the urban areas of Los Angeles and then chose five subsites that have differing degrees of vegetation. Vermont and Central Alameda are location identified by our partners as areas that have undergone and are in need of tree planting. Sylmar, Beverly Hills, and South Pasadena in contrast have more vegetation within their communities.

-------------------Image Credits------------------------------
•Study Map Created by team
•Image Layer Sources: Census Bureau's data portal






PROJECT PARTNERS

Image Credit: Michael Pazmino and Julie Gevorgian

In Collaboration With End Users

• Los Angeles Water and Sanitation
• City Plants
• Los Angeles, Office of City Forest 

Management

Presenter Notes
Presentation Notes
Speaker Notes:
Our Project is in collaboration with LA Water and Sanitation, the USDA Forest Service and CSULA. The end users are City Plants and the Office of City Forest Management.

-------------------Image Credits------------------------------
•Left/Right: Taken by Michael Pazmino, City Plants Nursery
•Middle: Taken by Julie Gevorgian, S Hoover St. tree planting location



Image Credit: Bernardo62

COMMUNITY CONCERNS

Increasing
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Presenter Notes
Presentation Notes
Speaker Notes:
The community concerns include increasing temperatures, urban greening, social & health vulnerability and future interventions.
As temperatures increase in Los Angeles, vulnerable communities are most affected. To help cool these areas of LA, urban greening initiatives such as tree planting have been implemented. With these concerns in mind, we hope that our study can help direct future interventions. 

-------------------Image Credits------------------------------
•Microsoft PowerPoint Clipart



Image Credit: Bernardo62

OBJECTIVES

• MICRO: Assess the impact of tree planting 
programs on urban heat mitigation for the 
community

• MACRO: Create accessible data visualizations 
of heat distribution and tree cover in the city

• Provide a macro and micro scale analysis of 
urban heat islands and the effects of trees in 
Los Angeles

Presenter Notes
Presentation Notes
Speaker Notes:
Our objectives have a macro and micro scale. This allows us to analyze temperature and vegetation for the city and community. Our macro scale would be the urban areas of Los Angeles while micro scale analyses would look into 5 areas of interest displaying a range of temperature and vegetation: Vermont Corridor, Central Alameda, Beverly Hills, South Pasadena, and Sylmar.

-------------------Image Credits-----------------------------
•Microsoft PowerPoint Clipart




EARTH OBSERVATIONS

 Landsat 8 
(OLI & TIRS)  ISS (ECOSTRESS)

• Operation Land Imager & Thermal 
Infrared Sensor

• Spatial Resolution:

• Temporal Revisitation: 16 Days

• Ecosystem Spaceborne Thermal 
Radiometer Experiment on Space 
Station

• Spatial Resolution: 70 meters
• Temporal Revisitation: 1-7 days

30 meters (OLI)
100 meters (TIRS)

Image Credit: NASA

Presenter Notes
Presentation Notes
Speaker Notes: 
These satellite/sensor products were used to collect our temperature and vegetation data for analysis which we will discuss in the next slides.
Landsat 8 Thermal Infrared Sensor (TIRS)
International Space Station (ISS) ECOsystem Spaceborne Thermal Radiometer Experiment on Space Station (ECOSTRESS)
Spatial Resolution and Temporal Revisitation

-------------------Image Credits------------------------------
 • NASA Satellites- https://www.devpedia.developexchange.com/dp/index.php?title=List_of_Satellite_Pictures 




Landsat 8
(OLI & TIRS)
(2016-2022)

Land Surface Temperature
(LST)

 ISS ECOSTRESS
(2018-2022)

National Agriculture 
Imagery Program

(2016, 2018, 2020, 2022)

Normalized Difference 
Vegetation Index (NDVI)

Supervised Classification 
of Tree Canopy Cover

METHODS

Python

Google Earth Engine

ArcGIS Pro

Google Earth Engine

Presenter Notes
Presentation Notes
Speaker Notes: 
To get the data needed for our analysis we had to acquire data from various sources. We processed the ECOSTRESS data through the R Studio and the Landsat 8-TIRS data through Google Earth Engine. We downloaded the ISS ECOSTRESS data through requesting it on APPEARS and downloading it to ArcGIS Pro. Once we had our relevant data we exported it all to a single spreadsheet for analysis.
We used these data to calculate land surface temperature, normalized difference vegetation index and supervised classification of tree canopy cover for the years specified above. This data was then used for the analysis.

-------------------Image Credits------------------------------
•Microsoft PowerPoint Clipart



Daytime Mean LST (per census tract)
2016 2022

Presenter Notes
Presentation Notes
Speaker Notes: 
Here we have plotted daytime mean LST per census tract for the urban areas of LA County for 2016 and 2022 obtained through Landsat 8. There are noticeable areas of high heat in South Los Angeles. Coastal regions are slightly cooled by the ocean while areas such as the valley tend to be hotter since they are surrounded by the mountains which trap heat. 

-------------------Image Credits------------------------------
•Study Maps Created by team




Daytime LST Time Series
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Presenter Notes
Presentation Notes
Speaker Notes:
Mean daytime LST obtained by Landsat 8 data was calculated for each year and region of interest. Results show that South Pasadena and Beverly Hills are much cooler than the other locations lying below the mean temperature of LA County while the Vermont Corridor and Central Alameda are higher than LA County. Sylmar is located in the Valley and experiences hot temperatures similar to LA County.



ECOSTRESS LST Nighttime Time Series
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Presenter Notes
Presentation Notes
Speaker Notes:
Mean nighttime LST obtained from ECOSTRESS data was calculated for each year and region of interest. Results show that the valley is the hottest at night, but the Vermont Corridor and Central Alameda are still warmer relative to the other locations. Vermont and Central Alameda are consistently hotter than Beverly Hills, despite their proximity. This may be attributable to the great vegetation cover (higher NDVI values) present in Beverly Hills. 



NDVI Change (per census tract)
NDVI Change by
Census Tract
2016 - 2022

Presenter Notes
Presentation Notes
Speaker Notes: 
Here we have plotted NDVI change by census tract of the urban areas of LA County between 2016 and 2022 obtained through Landsat 8. The greener areas have increased in vegetation while orange to red census tracts have decreased in vegetation. South LA has seen less NDVI improvement compared to Northern LA regions.

-------------------Image Credits------------------------------
•Study Maps Created by team
•Image Layer Sources:  Landsat 8



NDVI Time Series
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Presenter Notes
Presentation Notes
Speaker Notes:
Mean NDVI obtained by Landsat 8 data was calculated for each year and region of interest. The Vermont Corridor and Central Alameda are less green that Sylmar, Beverly Hills, South Pasadena, and LA County as a whole. By comparing the LST plots to these NDVI plots we can see that areas that experience hotter temperatures have smaller NDVI values. 



LST (Daytime) and NDVI Correlation
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Presenter Notes
Presentation Notes
Speaker Notes:
We created the previous plots for 2016 until 2022 and calculated the R (Pearson Correlation) and R2 values. These R numbers indicate that there is a medium to high negative correlation between LST and NDVI. The R2 values indicate that the variance along the plots are explained by roughly 50% of the data.



LST (Daytime) and NDVI Correlation

Year R R2

2016 -0.90 0.81

2017 -0.48 0.23

2018 -0.82 0.67

2019 -0.70 0.49

2020 -0.76 0.58

2021 -0.66 0.44

2022 -0.47 0.23

 
Negative Correlation

  Temperature ↑  Vegetation  ↓

Presenter Notes
Presentation Notes
Speaker Notes:
We created the previous plots for 2016 until 2022 and calculated the R (Pearson Correlation) and R2 values. These R numbers indicate that there is a medium to high negative correlation between LST and NDVI. The R2 values indicate that the variance along the plots are explained by roughly 50% of the data.



Tree Canopy Cover Classification

Presenter Notes
Presentation Notes
Speaker Notes:
A supervised classification model, using NAIP aerial imagery at 0.6 m spatial resolution, was used to calculate tree canopy cover for our study. We ran this analysis on imagery from 2016, 2018, 2020, and 2020 taken during peak growing season. This classification provided us with classified tree canopy cover layers for each year that we could further analyze.

-------------------Image Credits------------------------------
•Study Map Created by team
•Image Layer Sources: NAIP imagery
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Presenter Notes
Presentation Notes
Speaker notes:
In order to understand the change of tree canopy cover over time, we resampled the data to the Census Tract level. For each census tract in LA County within an urban area, we calculated the tree canopy cover percent for each year. These histograms show the distribution of tree cover in census tracts for the years 2016, 2018, 2020, and 2022.



Tree Canopy Cover 
Change by Census Tract 
2016 – 2022
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Presenter Notes
Presentation Notes
Speaker Notes:
For our study period, we were also interested in investigating the tree canopy cover change from 2016-2022 with a spatial lens. This figure illustrates the percent change in tree canopy cover from the years 2016 to 2022, where greener values represent an increase in canopy cover while orange and red values represent a decrease in canopy cover. The inset map focuses on a subregion in south L.A., and includes Census Tracts that have been influenced by the Vermont Corridor planting project that started planting in 2016.

-------------------Image Credits------------------------------
•Study Map Created by team
•Image Layer Sources: NAIP imagery



Conclusions

The amount of vegetation 
present affects the temperature 

of an area

Increasing tree canopy along 
streets is an effective way to 

cool communities in LA

Tree planting initiatives have 
increased tree canopy cover in 

LA

Presenter Notes
Presentation Notes
Speaker Notes:
The amount of vegetation within an area directly affects the temperature. Tree planting initiatives have increased tree canopy in Los Angeles. Increasing tree canopy along streets is an effective way to cool communities.

-------------------Image Credits------------------------------
•Microsoft PowerPoint Clipart



ERRORS & UNCERTAINTIES

Coarse 
Data 

Resolution

Irregular 
Orbits

Spatial 
Extent

LST is Not 
Experienced 
Temperature

Presenter Notes
Presentation Notes
Speaker Notes:
The results were limited to the quality and availability of the data. 
LST is not Experienced Temperature: The LST is only ground temperature rather that the air of feels like temperature.
Irregular Orbits: ECOSTRESS data has temporal limitations related to the irregular orbit of the international space station. 
Coarse Spatial Resolution: ECOSTRESS and Landsat 8 both have a resolution of 100 m which doesn’t show the direct cooling effects of trees.
Spatial Extent:  Some scenes were spatially restricted to small sections of Los Angeles, and therefore, could not be used.

-------------------Image Credits------------------------------
• Thermometer, Satellite, and Computer: Microsoft PowerPoint Clipart
• Net: Adiren Coquet, FR, US, (Public Domain) from the Noun Project
Image Source - https://thenounproject.com/search/?q=net&i=4311578 





Future Work
● Incorporate the NASA Hyperspectral Thermal Emissions 

Spectrometer (HyTES), which has spectral resolution of 5m 
for LST

● Use a thermal infrared camera to show the temperature 
difference between trees and their directly surrounding 
areas

● Provide a more in depth analysis that isolates the effect 
of tree cooling from other urban materials

● Analyze the trends in tree canopy based on land use 
type

Presenter Notes
Presentation Notes
Speaker Notes:
Possible ideas for future work include: using HyTes (NASA hyperspectral Thermal Emissions Spectrometer ) to solve for LST since it has a much higher resolution, taking images with an infrared camera to show the difference between the temperature of trees and their surrounding areas, and provide a more in depth analysis that isolates the tree cooling from other urban materials. Project partners had also indicating interest in seeing the trends in tree canopy based on land use type.

-------------------Image Credits------------------------------
•Microsoft PowerPoint Clipart



This material is based upon work supported by NASA through contract NNL16AA05C. Any mention of a commercial product, service, or activity in this material does not constitute NASA endorsement. Any opinions, findings, 
and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the National Aeronautics and Space Administration and partner organizations. 
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Presenter Notes
Presentation Notes
Speaker Notes:
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Questions? 

Image Credit: Michael Pazmino

Presenter Notes
Presentation Notes
Speaker Notes:
Answer any comments or concerns from the audience. 

-------------------Image Credits------------------------------
•Taken by Michael Pazmino at City Plants Nursery
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