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MuSLIType2 Prototype Product:

Urban Land Surfac TIR: GOES 16, ECOSTRESS
Temperature (LST) VSWIR: Landsat 8, SentineHES 30¢ 100m 30 minute
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~ Heatwavesare becoming hotter
and more humid in Zlcentury
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Weather Fatalities 2017
HEA

Weather Fatalities for 2017
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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. ..

33.5 N

118.7 W



c
O
=

©

c

]

(%)
Q
@)

c

U

4]

2
+

v
0

wn

o

(0
(@)

16

i)

1\ «

Revisit Time vs Spatial Resolution of current TIR sensors

ASTER Landsat

Local Scale
Seasonal Processes

EQOSTRESS

Regional Scale
Seasonal Processes

Urban sw;éet pot:
Local, hJurIy/processes
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VIIRS MODIS,
AVHRR
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GOES6 ABI:

A 3thermal bands
A Spatial:2.5km
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A Temporal 5 minutes
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P\ GOES.6 images hotspots at the neighborhood {gtale,
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aaaaa e - but roof-level scale (30ng 100m) arerequired for more
precise and targeted heat mitigation strateqgies in cities
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GOES-16 LST 15:00

ECOSTRESS

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 physicakelationships &
between LST, NDVI and Albedo !
over the urban environment?
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LST vs NDVI vs Albegiblollywood, Los Angeles | ST (K)
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High resolution Urban Thermal Sharpener
(HUTS) Multivariate Regression Model:

DYY ROOOORGOO® H000® /o 0o
o R0 0MON 60G®+ 6 00d0 1|
B 600N DO | R 00ma) | +1

dLST= Energy balance conservation

LST09:30) f1(NDVI})
LST(12:30)=f2(NDV}h)
LST(14:30)=f3(NDV}h)
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GOESL6 Thermal Sharpening

3 km 100m

GOES-16 LST 07:00 GOES-16 LST Sharp 07:00
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GOESd.6 Sharpening validation with ECOSTRESS
at 100m resolutiorg 9:30 pm

GOES-16 LST sharp: 8 Aug 2018, 09:30PM [°C]
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GOESd.6 Sharpening validation with ECOSTRESS
at 100m resolutiorg 9:30 pm

ECOSTRESS minus GOES16 LST
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{Criicieam Heat advisories and public health

Provide HVI to issue near re@he 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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HeatAlerts

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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119.0° W Jordan Av, Gault St to Hart St (1/2 Street) 117.6° W
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70th St, 2nd Av to 3rd Av

Woodbine St, Jasmine Av to Vinton Av
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Orchard Av, 28th St to 29th St

77th St, Cowan Av t@elandAv
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Lord St, 90' S/O Marengo St to Pomeroy Av

President Av, 255th St to 255th St
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Prototype Urban Products2020

Urban LST GOES6/17 A Los Angeles
Landsat 8 A Atlanta
Sentinel 2 30-100m 30 minute A Chicago
HLS A Phoenix
ECOSTRESS A Minneapolis

Urban Heat ~ Urban LST $SEDAC 30-100m 30 minute é WashingtorDC
Vulnerability ~ demographic Seattle



Questions?
glynn.hulley@jpl.nasa.gov /’
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Future work: 20122020

ASharpening model refinement and validation

AFix bias along coastlines
A Continue validation matchups with ECOSTRESS
Aln situ validatior; thermal camera within city

ATest sharpening model in other cities, e.g. Atlanta

AStart producing prototype products
A Geotiff
AQuality and error estimates
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Athens, Greece, 08/21/2018
SEVIRI geostationary thermal (4km, 30minute)
Sentinel2 + ECOSTRESS sharpening to 100m

Time(h)

Slide courtesy dPangiotisSismanidisNOA



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

150 F

Santa Anita Race Track (horseracing)

Eggs fry at 66 C (151 §

63.6 C (147 F



