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MuSLI Type 2 Prototype Product:
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Urban Land Surface TIR: GOES 16, ECOSTRESS
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Weather Fatalities 2017
HEAT

Weather Fatalities for 2017
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Source: http://www.nws.noaa.gov/om/hazstats.shtml
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ECOSTRESS Maps LA's Hot Spots

‘
WeatherNation soe Y
September 19, 2018 - Q

NASA's ECOSTRESS maps the hot spots in Los Angeles:
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NASA's ECOSTRESS Maps LA's Hot Spots - WeatherNation
From NASA NASA’s ECOsystem Spaceborne Thermal Radiometer. ..
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Revisit Time vs Spatial Resolution of current TIR sensors

ASTER Landsat

Local Scale
Seasonal Processes

EC@QSTRESS

Regional Scale
Seasonal Processes

Urban sw;éet pot:
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GOES-16 ABI:

* 3 thermal bands

e Spatial: 2.5km

* Temporal: 5 minutes

e LST produced at JPL through NASA MEaSUREs

Y, 2018, 9:27 pm

GOES-16 LST, 31 Jul
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o GOES-16 images hotspots at the neighborhood km-scale,

| s but roof-level scale (30m — 100m) are required for more
S precise and targeted heat mitigation strategies in cities
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GOES-16 LST 15:00

Industrial zone: Black roof with low albedo
in Google Earth image is significantly hotter
(white) than lighter colored roof with lower
temperatures (black)




Are there physical relationships
between LST, NDVI and Albedo
over the urban environment?
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LST vs NDVI vs Albedo — Hollywood, Los Angeles
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High resolution Urban Thermal Sharpener
(HUTS) Multivariate Regression Model:

LSTsharp = pANDVI* + p,NDVI3 - a 4+ psNDVI? - a? 4+ p,NDVI -
a3 +psa* + pgNDVI3 + p, NDVI? - a+pgNDVI - a? + pya®
P1oNDVI? + pyyNDVI - a+pypa® + pysNDVI + praa + pys +dLST)

dLST = Energy balance conservation
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LST (09:30) = f1(NDVI, a)
LST (12:30) = f2(NDVI, a)
LST (14:30) = f3(NDVI, o)

| 140
3
***

14 July 2018, 11:43 pm PST

LST (21: 00) f4(NDVI a)
LST (04:00) = f5(NDVI, o)







GOES-16 Thermal Sharpening

3 km 100m

GOES-16 LST 07:00 GOES-16 LST Sharp 07:00
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GOES-16 Sharpening validation with ECOSTRESS
at 100m resolution —9:30 pm

GOES-16 LST sharp: 8 Aug 2018, 09:30PM [°C] -
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GOES-16 Sharpening validation with ECOSTRESS

at 100m resolution —9:30 pm

ECOSTRESS minus GOES16 LST
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((;;.,.,;,;,., Heat advisories and public health.

Provide HVI to issue near real-time heat advisories targeted to
vulnerable regions in Los Angeles

{
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LOS ANGELES COUNTY
CHIEF SUSTAINABILITY OFFICE

ENVIRONMENT. EQUITY. ECONOMY.
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Heat Alerts

I 2018 Health Advisories

Date of Release Title

August 01 Air Quality Advisory: Air is unhealthy in Santa Clarita Valley =3
July 30 Air Quality Advisory: Air is unhealthy in Antelope Valley and Santa Clarita Valley
July 30 Heat Alert: High temperatures forecast for Pomona area and San Fernando Valley =3
July 29 Air Quality Advisory: Air is unhealthy in parts of LA County | View |
July 28 Air Quality Advisory: Air Quality is unhealthy in parts of LA County | View |
July 27 Air Quality Advisory: Air is unhealthy in parts of LA County
July 26 Air Quality Advisory: Air is unhealthy in parts of LA County
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Prototype Urban Products - 2020
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Urban LST

Urban Heat
Vulnerability

GOES 16/17
Landsat 8
Sentinel 2
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Urban LST + SEDAC
demographic
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30 minute

30 minute

Los Angeles
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Chicago
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Questions?
glynn.hulley@jpl.nasa.gov




Future work: 2019-2020

* Sharpening model refinement and validation

* Fix bias along coastlines
* Continue validation matchups with ECOSTRESS
* |n situ validation — thermal camera within city

* Test sharpening model in other cities, e.g. Atlanta

e Start producing prototype products
* Geotiff
e Quality and error estimates



ECOSTRESS + SEDAC
socio-demographic data,

but..... Only every 5 days _ |

Require hourly to daily data for near-real
time heat advisories and heat mitigation
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Athens, Greece, 08/21/2018
SEVIRI geostationary thermal (4km, 30minute)
Sentinel-2 + ECOSTRESS sharpening to 100m

LST (K)
8

Time(h)

Slide courtesy of Pangiotis Sismanidis, NOA



22 July 2018, 04:07 am PST
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Hottest spot?

Santa Anita Race Track (horseracing)
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63.6 C (147 F)

Eggs fry at 66 C (151 F)
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ECOSTRESS Urban Diurnal Cycle
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Heat Vulnerability Index (HVI) Model

HVI = E;j(x) + 5;(y) — Ri(2)

E;(x) Exposure
x = Land Surface Temperature (LST) —>ECOSTRESS

Sensitivity
5i(y) y = Socio-Demographic Data (poverty, elderly etc)
(source: SEDAC, 200m) @ sccorcyos D mip Armigiions (o (rose)

Resilience
Ri(2) ;- Vegetation fraction, Annual Income, Education

Still to include: Albedo, Building height, ET




Training

Application

Sharpening Methodology

ECOSTRESS
LST (70 m)

L8, S2 A/B, HLS
NDVI (30m) Multivariate

regression

L8, S2 A/B, HLS GION)
Albedo

LST f(NDVI, Albedo)

sharp =

Landsat 8
Albedo, NDVI
(100m)

Sharpening

Geolocation LSTparp = F(NDVI, " Energy
and Albedo) Conservation

Resampling

GOES-16 LST
(~2.5 km)
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Applications

How do we provide tangible
benefits to society and cool
cities?

O)¢gin {C riiic ioann e J
LOS ANGELES COUNTY
LA CHIEF SUSTAINABILITY OFFICE

Los Angeles Regional Collaborative ENVIRONMENT. EQUITY. ECONOMY.

for Climate Action and Sustainability




GOES-16 Sharpening validation with ECOSTRESS
at 100m resolution —4:00 am




GOES-16 Sharpening validation with ECOSTRESS
at 100m resolution — 4:30 am

ECOSTRESS minus GOES16 LST
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