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Urbanization

Cities are the world’s dominant
demographic and economic centers

More than 50% of the world population
lives in cities.

Cities generate most of the economic
output

Cities account for 30% of the global
energy consumption.

© Patric Colling



Higher Heat Capacity

Lower Overall Albedo

Higher Surface Temperature

_Impervious Surfaces




Man-made Surface and
Atmospheric Modification

Decrease in evapotranspiration

Reduction in turbulent heat transport
due to the geometry of the street canyons

Increased anthropogenic heat
emissions

Air pollution
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Temperature

Urban Climate

Cities are warmer than their
surrounding non-urbanized areas.

This is known as the
Urban Heat Island effect.

Urban Park Suburban Rural

Rural Suburban Commercial Downtown
Residential

Residential Residential Farmland

Negative effects:

1. Degrade the environment

3.

4.

5.

2. Impact the human health

Impact the thermal comfort
Increase the energy demand

Intensify and prolong heatwaves




Surface Temperature

It is central to the surface energy balance

It modulates the air temperature of the
lowest layers of the urban atmosphere

It affects the energy exchanges that impact the
human thermal comfort

Enables the study of surface UHIs (SUHIs)

Cold [ ] Warm
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ISS JEM-EF
launch, June 2018

6 7 8 9 10 11 12 13 14 15 16 17 18

Overpass time (hour of day)

@ECOSTRESS

ECOsystem Spaceborne Thermal Radiometer
Experiment on Space Station

70 m resolution pixels

Wavelength (zm)

Transmittance =———ECOSTRESS



Mapping urban extreme heat across the globe

Los Angeles, CA, USA
11:23 pm PDT September 6%, 2022
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The simple ways cities can adapt to heatwaves

Sensing city night
heat from space




Extreme heat across Europe —July 2023
[

Copernicus Sentinel-3 LST,
17 July 2023

qe?
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* The July 2023 ‘cerebus’ heatwave brought the hottest temperatures ever across Europe
* Numerous city temperature records broken

e 70,000 people died from heat related illness in 2023

* Highest mortality rates in Italy, Greece, Spain and Portugal
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ECOSSTRESS LST,
17 July 2023

Rome’s highest air
temperature ever was
recorded at 41.8 C on
18 July 2023, breaking
previous year’s record
of 40.7 Cin June 2022




COSTRESS ECOSTRESS Land Surface Temperature Nasi” Jet Propuision Laboratory

15 California Institute of Technology

Eureopean ‘Cerberus’ Heatwave: July 2023

Day 12PM Night 11PM

July 15, 2023 8:13 PM Local Time



URBAN HEAT APPLICATIONS AND
EARTH ACTION EXAMPLES



ECOSTRESS Land Surface Temperature
Second-degree Burn Risk Exposure Map - Phoenix, Arizona

L Jet Propulsion Laboratory

:alifornia Institute of Tec!

QGECOSTRESS

Blazing hot surfaces are a danger for catastrophic
burn injuries in the urban desert Southwest

New Heat Map Shows Scorching Streets that Can
Burn Skin in Seconds

<20 Seconds <10 Seconds <3 Seconds Second Degree Burn Risk

June 19, 2
1:02 PM Local Time Surface Temperature °F



Optimizing water distribution locations in Los Angeles

Skid Row
Hottest Parcels (85°F - 87°F)
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Image Credits: Climate Resolve, ECOSTRESS Land Surface
USGS @ Temperature and Parcel Analysis in Skid Row, 2021



ESC_technology_story%20v2%20copy.ppsx

JPL’s ECOSTRESS & HyTES Demonstrate Cooling Effects of Reflective Coatings in LA

' Stephanie Dr
is 7°C cooler!

In 2021-2023 the city of LA painted 200 city blocks with cool .
pavement coating across 8 underserved neighborhoods

L ]
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HOW TO OBTAIN ECOSTRESS DATA?
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About the LP DAAC

Land Processes (LP) Distributed Active Archive Center (DAAC)

NASA’s Land Discipline Archive (one of several DAACS)

Sponsored by the NASA Earth Observing System
Data and Information System (EOSDIS)

Located and Managed at USGS EROS,
Sioux Falls, SD

All data and resources available
at no cost

ZUSGS & @ oD
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Common resources for accessing NASA data

o NASA'’s Earthdata Search (https://search.earthdata.nasa.gov/search)

. GUI for spatio-temporal querying of ECOSTRESS (and all other NASA Earthdata) observations
o) NASA’s Common Metadata Repository (CMR) (https://cmr.earthdata.nasa.gov/search)

. API for querying ECOSTRESS (and all other NASA Earthdata) observations

. | would recommend users looking for direct access use the earthaccess python package: https://earthaccess.readthedocs.io/en/latest/
o) The Application for Extracting and Exploring Analysis Ready Samples (AppEEARS) (https://appeears.earthdatacloud.nasa.gov/)
. Easy to use web application (and API!) interface for accessing, processing, and visualizing NASA Earthdata, including ECOSTRESS

. Allows spatio-temporal and band/layer subsetting

. Reformatting options

. Time Series visualizations

. Quality decoding

. Analysis ready outputs

o USGS EarthExplorer (https://earthexplorer.usgs.gov/)

. ECOSTRESS will no longer be available in the USGS EarthExplorer Application as of August 30, 2024

. It would be good to let users know that this option is going away and it is not recommended
= https://Ipdaac.usgs.gov/news/Ip-products-to-be-removed-from-earthexplorer-and-m2m-on-aug-30-2024/

ECOSTRESS Tutorials
o) https://github.com/nasa/ECOSTRESS-Data-Resources



https://urldefense.us/v3/__https:/search.earthdata.nasa.gov/search__;!!PvBDto6Hs4WbVuu7!M5jkBjIBTXirAbHD_1uZKFika-Lah6NPrFFpoypKx__gqOAM_FR8_WRK-B_U53NsczVmMp670c3QDuHRatvZaNzZ7IV7$
https://urldefense.us/v3/__https:/cmr.earthdata.nasa.gov/search__;!!PvBDto6Hs4WbVuu7!M5jkBjIBTXirAbHD_1uZKFika-Lah6NPrFFpoypKx__gqOAM_FR8_WRK-B_U53NsczVmMp670c3QDuHRatvZaP8azjY6$
https://urldefense.us/v3/__https:/earthaccess.readthedocs.io/en/latest/__;!!PvBDto6Hs4WbVuu7!M5jkBjIBTXirAbHD_1uZKFika-Lah6NPrFFpoypKx__gqOAM_FR8_WRK-B_U53NsczVmMp670c3QDuHRatvZaMCaG_37$
https://urldefense.us/v3/__https:/appeears.earthdatacloud.nasa.gov/__;!!PvBDto6Hs4WbVuu7!M5jkBjIBTXirAbHD_1uZKFika-Lah6NPrFFpoypKx__gqOAM_FR8_WRK-B_U53NsczVmMp670c3QDuHRatvZaHFxtGp1$
https://urldefense.us/v3/__https:/earthexplorer.usgs.gov/__;!!PvBDto6Hs4WbVuu7!M5jkBjIBTXirAbHD_1uZKFika-Lah6NPrFFpoypKx__gqOAM_FR8_WRK-B_U53NsczVmMp670c3QDuHRatvZaCs6QcY7$
https://urldefense.us/v3/__https:/lpdaac.usgs.gov/news/lp-products-to-be-removed-from-earthexplorer-and-m2m-on-aug-30-2024/__;!!PvBDto6Hs4WbVuu7!M5jkBjIBTXirAbHD_1uZKFika-Lah6NPrFFpoypKx__gqOAM_FR8_WRK-B_U53NsczVmMp670c3QDuHRatvZaI9vvz62$
https://urldefense.us/v3/__https:/github.com/nasa/ECOSTRESS-Data-Resources__;!!PvBDto6Hs4WbVuu7!M5jkBjIBTXirAbHD_1uZKFika-Lah6NPrFFpoypKx__gqOAM_FR8_WRK-B_U53NsczVmMp670c3QDuHRatvZaOGENMdm$

Application for Extracting and Exploring Analysis Ready Samples (AppEEARS)

o New Product Releases (September 2022 — Present)

MODIS Version 6.1 Products
Harmonized Landsat Sentinel-2 Products
ECOSTRESS V2 L1-L2 Radiance, LSTE, Cloud Swath and Tiled Products

2
="z " EARTHDATA =3

CcLoud:

SEDAC Gridded Population of the World, V4 Basic Demographic Characteristics
MEaSUREs Geostationary Earth Orbit LST Hourly North/South America V2
Daymet V4R1 2022 data update in collaboration with ORNL DAAC
USGS Landsat C2 U.S. ARD Surface Reflectance Products e
NPS Daily & Monthly Historical Water Balance Model V1.5 Products

EMIT L1B and L2A Products
VIIRS Version 2 Products

science for a changing world

0 New Features:

Input feature preview: See spatial details of point/area requests immediately after submission
Layer Selector—Ability to “Select All” or “Remove All” layers button
Changelog: https://appeears.earthdatacloud.nasa.gov/changelog

o Decommissioned MODIS Version 6.0 from AppEEARS
o Coming Soon!:

Y

Integrate ECOSTRESS V2 L3-L4 Products

=ZUSGS &


https://appeears.earthdatacloud.nasa.gov/changelog

AppEEARS Videos

. Olralo AppEEARS
Overview:
Area
Requests:
Webinar: AppEEARS
Point
Requests:
Use Cases
Recording:

=ZUSGS &



HOW TO SHARPEN ECOSTRESS LAND
SURFACE TEMPERATURE DATA FROM
70m TO 20m using Sentinel-2?

ZUSGS &



Resolution Trade-off

Satellites cannot acquire data that
combine high spatial and temporal
resolution

We need a spatial resolution of <50 m
in urban areas

And a temporal resolution of
approximately 1-2 h
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LST Downscaling

Statistical downscaling disaggregates
coarse-scale LST to its components

It uses auxiliary data of superior spatial
resolution are statistically correlated to

the LST
e :
Vegetation Surface
index Albedo b flectance

Topography Emissivity

ZUSGS ©

Original Resolution

= ™~ W & v © =~ o

1 2 3 4 85 6 T 8\, 1

LST predictors
or
LST disaggregation Kernels

Target Resolution

2 3_4 5 6 7 B

Chen et al., 2014



Typical Workflow

Fine-Scale

Coarse-Scale

Predictors

(albedo, NDVI, SR Upscale
land cover,

topography)

!

Apply <
model

v

<

Model Regressio

Downscaled @ Residual
LST Correction

!

S~
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LST Downscaling or ‘thermal sharpening’

Visible imagery (0.6 m)
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Github Urban-umbrella

. ECOSTRESS LST sharpening python
E ﬁ E jupyter notebook and tutorial
- - e readme using Sentinel-2 surface
b reflectance data

Questions:
Quentin Dehaene:
quentin.dehaene@ijpl.nasa.gov

Glynn Hulley
glynn.hulley@jpl.nasa.gov



mailto:quentin.dehaene@jpl.nasa.gov
mailto:glynn.hulley@jpl.nasa.gov

ECOSTRESS Updates

Nov 14, 2022: Released ECOSTRESS V2 Level 1-2 (Swath, Tiled) Products

Apr 25, 2023: Released ECOSTRESS V2 L2 Gridded LSTE and Cloud Mask V2 Products
May 18, 2023: Released ECOSTRESS V2 L2 Gridded and Tiled Radiance Products (2)
May 18, 2023: ECOSTRESS successfully returned to 5-band mode .

May 2024: ECOSTRESS V2 L3-L4 Product Release EARTHDm
ECOSTRESS V1 products available on-prem, V2 products available in the -CLOUCH:
ECOSTRESS V1 and V2 (L2) available in AppEEARS (V3-V4 coming Summer 2024!)

In Progress: Reprocessing Historical Observations to Version 2

O o O O O O O O

=ZUSGS &



Earthdata Search and CMR

https://www.earthdata.nasa.gov/learn/articles/ed-search esds

o Webinar on Earthdata Search:

https://www.youtube.com/watch?v=QtfMIkd7kl|

o https://cmr.earthdata.nasa.gov/search
o Check out the following quick guide for additional instructions

&

on how to Query ECOSTRESS in Earthdata
Search: https://I[pdaac.usgs.gov/documents/1573/Quick_Guid
e_for_Accessing ECOSTRESS_Swath_Data_in_NASA_Earthdat

Ugﬁg@ch.pdf



https://www.earthdata.nasa.gov/learn/articles/ed-search_esds
https://www.youtube.com/watch?v=QtfMlkd7kII
https://cmr.earthdata.nasa.gov/search
https://lpdaac.usgs.gov/documents/1573/Quick_Guide_for_Accessing_ECOSTRESS_Swath_Data_in_NASA_Earthdata_Search.pdf
https://lpdaac.usgs.gov/documents/1573/Quick_Guide_for_Accessing_ECOSTRESS_Swath_Data_in_NASA_Earthdata_Search.pdf
https://lpdaac.usgs.gov/documents/1573/Quick_Guide_for_Accessing_ECOSTRESS_Swath_Data_in_NASA_Earthdata_Search.pdf

Application for
Extracting and
Exploring

Ready - Ko » EM T~
Samples |||||I||||||"|||I|||I & “ ”' WY mmm

Web application interface for accessmg, processing, and visualizing geospatial data
products that addresses data challenges by...
=2 USGS @ https://appeears.earthdatacloud.nasa.gov/



https://appeears.earthdatacloud.nasa.gov/

v’ Spatial, temporal &

v

v

v

v

v" Reduced at-archive
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band subsetting

Reprojection &
reformatting

Interactive
visualization

Quality measures
apparent & usable

Interoperability &
traceability

data volumes

Download Area Sample &3

Request: Input Variables for Crop Yield in lowa by County

Supporting Files

@ Input-Variables-for-Crop-Yield-in-lowa-by-County-MOD13A2-006-metadata.xml
Inpui-Variables-for-Crop-Yield-in-lowa-by-County-MyD 11 A2-006-metadaia xml
Input-Viariables-for-Crop-Yield-in-lowa-by-County-granule-list td

README. ta

[E N R e R =)

Input-Viariables-for-Crop-Yield-in-lowa-by-County-request json

MOD13A2-006-1-km-16-days-VI-Quality-lookup. csv

MYD11A2-006-QC-Day-lookup.csv

Select: All | None

ime
_1_km_18_days_NOVI_ 01_aid0D01 tf
__1_km_16_days_NDVI_| 01_aid0D02.if
_1_km_16_days_NDVI_J 01_sid0D03.if
_1_km_15_days_NOVI 7001 _aid0004.5if
MDD1242.008__1_km_18_days_ND\ 7001 _sid000S.f
MOD13A2.008__1_km_18_days NOVI_J 7001 _aid0008 £if
MOD13A2.008__1_km_16_days_ND 7001_aid0007 £if

MOD1342.008__1_km_18_days_NOVI_ 01_sid0D0S.tf

MDD13A2.008__1_km_18_days_NOVI_
_1_km_16_days NDVI_J

__1_km_15_days_NDY

01_aid0003 tif
01_aid0010.tif
01_aid0011.4f

MOD13A2,
MOD13A2

MOD1342.008__1_km_18_days_NOVI_ 01_sid0D12.tf

MDD13A2.008__1_km_18_days_NOVI_ 01_sid0D13 tf

MOD13A2.008__1_km_18_days_NDVI_ 7001 _aid0014.£if
MOD13A2.008__1_km_15_days_NDVI 7001 _aid0015.5if
MOD13A2.008__1_km_18_days_NDWI 7001 _aid00186.6f
MOD13A2.008__1_km_18_days_NDVI_J 7001 _aid001 7 £if
MOD13A2.008__1_km_18_days_NDVI_ 7001 _aid0018.£if
MOD13A2.008__1_km_18_days_NOVI_ 7001 _aid0012.5if
MDD 13A2.008__1_km_18_days_NOVI_ T001_sid0020.6

MOD13,

_1_km_16_days NDVI_J
_1_km_15_days_ND

01_aid0021.£if
01_aid0022 tif

MOD13A2

MCD13 _1_km_18_days_NOVI_ 01_sid0D23.tf

MOD13 _1_km_16_days_NOVI_

_1_km_16_days_NDVI_|

01_aid0024 tif
01_aid0025 tif

Clefefefe|rr|afefefe|e|efafe|n|efe[e|e|e|a|a|2|

MOD13,

150 19115 Metadata

150 19115 Mefadaia

Data pool URLs for all source granules used in the extraction
Instructions and details about the request

JSOMN file which can be used to create a new request
Lookup values for the quality bits

Lookup values for the quality bits

>

99 KB

99.01 KB

17 .97 KB

10.81 KB

5197 KB

425KB

1.36 KB

Save

Size

.00 KB
413KB
589 HE
4.85 KB
303 HE
5.96 KB
5.52 KB
483 K8
36THKB
5.4HB
472 KB
521 K8
4T5HB
454 KB
47T K8
6.1K8
446 KB
482 KB
383KB
411 KB
5.04 KB
T.02 KB
6.24 KB
587 KB
521 KB



( EQ3DIS. Available
- Terra, Aqua, Combined MODIS Land Products

- S-NPP and NOAA-20 NASA VIIRS Land Products PrOd UCtS

- ASTER GDEM, NASADEM, SRTM DEMs

- MEaSUREs GEOLST daac

- ECOSTRESS .
- Harmonized Landsat Sentinel-2 (HLS) :_§,===!i==:==-i.-. ;
- EMIT Hyperspectral Radiance & Reflectance *cLoud:

science for a changing world

- Landsat C2 ARD Surface Reflectance

namonaL National Park Service
SERVICE - Historical Water Balance
L ﬂﬂ\

Model

Terra and Aqua MODIS Snowcover Products
Soil Moisture Active Passive (SMAP) Soil Moisture

- Gridded Population of the World




Use Case: AppEEARS Area Request

o Combining Species Abundance data with Remote Sensing Data-
derived Environmental Descriptors using AppEEARS

Coops, N. C., Wulder, M. A., & lwanicka, D. (2009) (RSE)
https://doi.org/10.1016/j.rse.2008.11.012

=ZUSGS &



https://doi.org/10.1016/j.rse.2008.11.012

Exploring the relative importance of satellite-derived descriptors of production,
topography, and land cover for predicting breeding bird species richness in Ontario, CA

WHAT: Study investigated the predictive power of remote sensing-derived environmental descriptors of land
cover and productivity to predict species richness of breeding birds

WHERE: Ontario, CA: 10x10 km grid (Ontario Breeding Bird Atlas (OBBA) units)

WHY: Map current patterns of species richness and environmental factors to understand relationship and
impacts of changes

WHEN: 2001-2005

HOW: Derived environmental descriptors from remote sensing data and species richness counts from OBBA to
analyze predictive power on species richness using a decision tree approach

FINDINGS: Variance in distributions of species richness well predicted by environmental descriptors (esp. land
cover (richness) & veg. productivity (# species))

®* Results indicate that remotely sensed environmental descriptors provide an effective tool for

predicting bird species richness at regional scales
o Coops, N. C., Wulder, M. A., & Iwanicka, D. (2009) (RSE) https://doi.org/10.1016/j.rse.2008.11.012

SGS &
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https://doi.org/10.1016/j.rse.2008.11.012

Combining Species Abundance data with Remote
Sensing Data-derived Environmental Descriptors

o Research Question:

 How can AppEEARS be used to generate remote sensing-derived
environmental descriptors for predicting species richness?

o Goal:

* Access remotely sensed data that can be used to derive environmental
descriptors for use in species richness studies without:

= (1) downloading the source data for the remote sensing datasets
= (2) needing to open remote sensing software

=ZUSGS &



Vegetation Indices 2000-Present = Monthly 1000 m _1_km_monthly_NDVI Monthly NDVI  NDVI | Minimum Level of

(MOD13A3.061) average Perennial Cover,
Degree of Veg
Seasonality
Net Primary 2000-2014 Annual 500 m Npp_500m Gridded 1 km | Kg Total Annual
Production Annual Net C/m?2 | Productivity
(MOD17A3HGF.061) Primary
Productivity
Land Cover Type 2001-2016 Annual 500 m LC_Type2 Land Cover Class Dominant Land
(MCD12Q1.061) Type 2: Cover Class, Land
Annual UMD Cover Dominance,

Richness of Land
Cover Classes

Classification

Digital Elevation 2000’s Static 30m DEM Elevation m Topographic
Model Coefficient of
(NASADEM_NC.001) Variation

Products Accessed

Y

=ZUSGS &



AppEEARS Request Parameters
Spatial Subset: Shapefile containing 10x10 km OBBA Tile
Temporal Subset: 2001-2005 M=

OBBA Example

Layer Subset: i — —— A :

1 Drop a vector polygon file containing the area feature(s) to extract :

. . : or click here to select the file. :

* Vegetation Indices (MOD13A3.061) b Sopainiaibenis '
: + Shapefile (zip including shp, obf py and sh fles) :

L] _1_km_m0nth|y_N DVl i . GeoJSON fjson or geqson) E

1 1

* Net Primary Production (MOD17A3HGF.061) Smmmmmssessssesssesosesooes '
* Npp_500m fErm =

* Land Cover Type (MCD12Q1.061)
* LC_Type2

* Digital Elevation Model (NASADEM NC.001) oo )
* DEM

NASADEM_HGT

::::::::

* Format:
*  File Format: GeoTIFF
* Projection: Geographic

Output Options

File Format:

y

=ZUSGS &
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https://doi.org/10.5067/MODIS/MOD13A3.061
https://doi.org/10.5067/MODIS/MOD17A3HGF.061
https://doi.org/10.5067/MODIS/MCD12Q1.061
https://doi.org/10.5067/MEaSUREs/NASADEM/NASADEM_NC.001

AppEEARS Step-by-Step Instructions:

1. Define ROI via shapefile/geojson or
draw a polygon in the map

Categorical Variables {Land Cover)

5. Select common output projection

https://git.earthdata.nasa.gov/projects/LPDUR/repos/naccb/browse

ViSUHHZBZ Bar Chart Time SeriHS f(]r Download: readme' metadatar summary
stats, json of request params, quality csv

Output files, including bulk downloads

Elevation

Environmental Descriptors for OBBA Tile (2001-2005)
o Dominant Land Cover Class: (4) Deciduous Broadleaf Forests
Land Cover Dominance: 54.37%

LCT Richness: 5 (land cover classes present in tile)
Topographic Coefficient of Variation: 8 544516163

Total Annual Productivity (NPP): 0.5552 kg C/m?

‘I’;:« I i A ;M.; FIA fl

=ZUSGS &

Minimum Level of Perennial Cover (NDVI): 0.00424
Degree of Vegetation Seasonality (CV): 19.17308619

o000 o0

Decoded quality information


https://git.earthdata.nasa.gov/projects/LPDUR/repos/naccb/browse

Use Case: AppEEARS Point Sampler

o Tracking Deer Counts from Trail Cam-based Citizen Science and
linking with vegetation, snow cover, and temperature data
extracted from AppEEARS



https://science.nasa.gov/earth-science/applied-sciences/making-space-for-earth/wisconsin-wildlife-says-cheese

Y

&

Citizen Science Project: Snapshot Wisconsin

WHAT: Combining Whitetail Deer frequency data with environmental metrics
such as land surface temperature, snow cover, and vegetation greenness to
predict species richness for a given location

WHERE: U.S. State of Wisconsin
WHY: Assess # of deer in WI to aid wildlife management decisions
WHEN: 2010-Present

HOW: Citizen Science Project: Snapshot Wisconsin
e 1,700 volunteers maintaining over 2,100 trail cameras
* Collecting 42 million images
 Crowd-sourced image classification
 Combined with satellite data from MODIS

ZUSGS &



Combining Species Abundance Data with Remote
Sensing Data-derived Environmental Descriptors

o Research Question:

 How can AppEEARS be used to generate remote sensing-derived
environmental descriptors for predicting species richness and behavior for
point locations?

o Goal:

* Access remotely sensed data that can be used to derive environmental
descriptors for use in species richness studies without:
= (1) downloading the source data for the remote sensing datasets
= (2) needing to open remote sensing software

ZUSGS &



Products Used

Data
Product

Temporal
Extent

Temporal
Resolution

Spatial
Resolution

Description

Unit Environmental

Descriptors:

NBAR Surface 2000- Daily 500 m Nadir_Reflectance_  NBAR at local Ref | Daily NDVI
Reflectance Present Band1Nadir_Reflect = solar noon

(MCD43A4.061) ance_Band2

Land Surface 2000- Daily 1000 m LST Day_ 1km Daytime K Daily Max
Temperature Present Land Surface Temp
(MOD11A1.061) Temperature

Snow Cover 2000- Daily 500 m NDSI_Snow_Cover NDSI snow % Percent Snow
(MOD10A1.061) Present cover Cover

=ZUSGS &




AppEEARS Request Parameters

Enter a name to identify your sample

e Spatial Subset: B

Upload coordinates from a fils Uploaded coordinates (ID, Catsgory, Lat, Long): 26
.........................................
. .. . . T ELKBR207, 0.4604105 474, -90.50858
° CSV f I t I t I I t f t I Drop a CSV file containing the coordinates or click here to select ELKCLD40, 03493589 37, -00.95261
le containing lat/ion locations Ot trall Cameras the e Coordinates can sso be enterad manually n e uploaded | EkERa. ¢ 1siestmn 1 obies 90 o
© \
coordinates box. | ELKCLO14, 0.580246914, 46.19131, -90.92495

49, 44 31722 -90 54948
03, 44 2934, 80 59093
17, 44 37153, -90 6949
61, 44.37086, -90.61442

th rough out Wisconsin oy e canconin i oo sty o || USR03
:
:

each coordinate on a separate line ELKBROO01, O

1. ID ogrns) - uniquely identifies the coordinate ELKEROOS, 2.
ELKBR0S3, 2

H |
H |
° ° ! 2 Galagory (srane) - abel 1o group common coordinates i 2
e m o ra u S e 1 3 Latitude - lattude in decimal degress (-90 to 90) | | EWER0G20
. H | EixBRos2.8
i 1
H 1

4 Longitude - longitude in decimal degrees (-130 to 130 852
ELKBRO8S, 3 4 44 30865, 90 54836

* Jan 1to December 31, 2015 (one season)

Start Date End Date & Selected coordinates

01-01-2015

* Layer Subset: —

*  MODIS NBAR Surface Reflectance (MCD43A4.006)
* Nadir_Reflectance_Band1l

12-31-2015

* Nadir_Reflectance_Band2

*  MODIS Land Surface Temperature (MOD11A1.006)
* LST_Day_1km _

*  MODIS Snow Cover (MOD10A1.006)
* NDSI_Snow_Cover

aUSGS ,
~ Remove All (4)




AppEEARS Step by Step

https://git.earthdata.nasa.gov/projects/LPDUR/repos/naccb/browse

Temporat comparson  Layer

Comparsos  Catsgencu Overview

[
aualty e (T o
Lo e
T — " — o e Gun
sty ) N -
Entae s nema o sty your camsie T ‘i o ity @

R VAN A b Vel Ve W a
—— Y =
Drop 2 G 8V fll containins the coordinales o ook ners (o seesttne I : bl
y  ooermnsizs oo ] L
- [ LI
H
H ' 3
L] i ! - . - o ou e  —
. [
L] 1 -
H 1
* L il

Lapert;
Laper

T T
Yo

0 15 Dt Rssurring?

R = - X
H 3
R ¥ N, il
Setestad avers i - | £
H ""-J- & ~
—_— ¥ ’_/ L - ® Name Date modified Type Size
L S - ) £ ,
. P — " e f =) NACCB-Use-Case-1-granule-list.txt 6/26/20187:11PM  Ted Document
o ez . - . . . v ) =
© nae [ I - [] NACCB-Use-Case-1-MCD43A4-006-metadataxml  6/26/2018 7:11PM XML Document

° * o - —_— 5] NACCB-Use-Case-1-MCDA3AZ-006-resuts.cov  6/26/2018 7:10PM  Microsoft Excel C...

O v + [ 7] NACCB-Use-Case-1-MOD10A1-006-metadatami  6/26/2012 711 PM XML Document
Py .. " 5] NACCB-Use-Case-1-MOD10AT-006-results.csv  6/26/2018 7:11PM  Microsoft Excel C...

. [7] NACCB-Use- Case-1-MOD11A1-006-metadstaxmi  6/26/2018 7:11PM XML Document
= . i oL 5] NACCB-Use-Case-1-MOD1A1-006-results.csv  6/26/2018 7:11PM  Microsoft Excel C...

e B  NACCB-Use-Case- I-requestjson 6/26/20187:11PM_ JSONFile
i ] README txt 6/26/2018:11PM  Text Document
A L VN gl



https://git.earthdata.nasa.gov/projects/LPDUR/repos/naccb/browse

7. Calculate Normalized Difference Vegetation Index (NDVI)

function to caleulate NDVI from Red & NIR Reflectance

R + Red)

ectance Band2"

] In [103]: #
£t e NOVIGK, y):
Crl Or retum (x - y) / (x +y) # novI =
In [109]): # Call NDVI function on the SR data
CHOVT = calc_NDVI(sr["HCD43A4_806_Nadir_Ref

In [171]: | # Boxplot Time Se

L4 L fig = plt.figure(1, f)g;)AE (20, 7.
ax = fig.add_subplot(111)
box = ax.boxplot(NDVIALL[4:] , patch_artist=True);
es similar the AppEEARS UI
in box[ 'nedia .

1t f.
ax.set_xticklabels(sorted(NDVI[ 'Da

[ ]
.set_xlabel('Date’, fontsize-16, fontweight='bold')
b abel("{}({})".format(layerId, units), fontsize=15,
Lset_title(’ ats', fontsize=20, fontueight='bold');

1, sr["McDa3

2) # Set the figure size
# Create a subplot
# Boxplot of qual:

, linewidth=2), b.set(facecolor="#2794D8")
', linewidth=2)
*, linewidt
Linewidth=
o', eslor="ccccee’, alpha=0.5
.unique()[4:]),fontsize=14, fontweight="bold", rota

), w.set_linestyle(':

16, fontweight="bold")

Layer Stats

In [259]: 15t[ LT ][1st[" 1r51 Can'] =
layerId, units = i
ig = plt. f)gure(l F)gnze (25, 10))

- fig.oadd_subplot(111)

ax.plot(list(lst['LST' J[Lst['Trailcen']
ax.plot(list(lst['LST'][Lst[ 'Trailcen']
ax.set_xticks((np.arange (9, len(lst[LST' ][1st['Tra
ax.set_xticklabels(lst[ 'Date'][1st['TrailCan']
16, fontueight="bold" )

" format (layerTd, units),fontsize-16, fontueight="bold")
Trail Cam

ax.set_xlabel('Date ', fontsiz
ax.set_ylabel("{}(
ax.set_title('2615 Daily LST

"ELKBROS3"]

Cam D)
ELKBRGES" ], rotation=45, fontsize=12)

ELKBROGS ', fontsize=20, fontweight="bold");

2015 Daily LST for Trail Cam: ELKBRO69

"

o n o n
[ -]

Plot LST for single tra

+ the figure s

LST (K)

NDVI

&

88D

{15

/70

Qrrs

Qrs

USGS @ https://git.earthdata.nasa.gov/projects/LPDUR/repos/scgis-workshop/browse/NACCB _UseCase.R i

Annual Mean LST vs. CPUE

Annual Last Snowcover vs. CPUE

CPUE



https://git.earthdata.nasa.gov/projects/LPDUR/repos/scgis-workshop/browse/NACCB_UseCase.R

Y

AppEEARS API

o Documentation: https://appeears.earthdatacloud.nasa.gov/api/
e Available in Python, R, cURL

o Tutorials: https://Ipdaac.usgs.gov/resources/e-learning/appeears-data-resources/

e Available in Python and R

=ZUSGS &


https://appeears.earthdatacloud.nasa.gov/api/
https://lpdaac.usgs.gov/resources/e-learning/appeears-data-resources/

ECOSTRESS

Repository Contents

github.com/nasa/ECOSTRESS-Data-Resources

Content in this repositary includes Python tutorials, how-tos, scripts, defined modules that will be called from the

Python resources, and setup instructions. The supporting files for use cases are stored in pata folder.

Resources stored in this repository are listed below:

Repository Contents Type Summary

Demonstrates how to work with the ECOSTRESS

ECOSTRESS_Tutorial.ipynb Jupyter Notebook o .
Evapotranspiration PT-JPL Daily L3

. Command line Demonstrates how to converts ECOSTRESS swath data
ECOSTRESS_swath2grid.py

executable products into projected GeoTIFFs

2022 Fall ECOSTRESS Cloud Workshop Menu - Q) @

& O 2022 Fall ECOSTRESS Cloud Workshop

Welcome

to the 2022 Fall ECOSTRESS Cloud Workshop hosted by NASA's Land Proc

with support from NAS

- The workshop will take place in-person on November 15, 2022 from 2:25pm-5:15pm PST (UTC -5
""/..I | GET STARTED:



https://github.com/nasa/ECOSTRESS-Data-Resources

Repo: https://github.com/nasa/VITALS

VITA LS We b BOO k Web Book: https://nasa.github.io/VITALS/

VSWIR Imaging and Thermal Applications, Learning, and Science GitHub Repo
Resources from the “Space Station Synergies: Applying ECOSTRESS and EMIT Data to
Ecological Problems for Scientific Insight” AGU Workshop

/'/
@daac

oot
VITALS € ©

Q

Welcome
Schedule
Set Up Instruction
Tutorials

Contributing

ZUSGS @

On this page

Space Station Synergies: Applying ECOSTRESS and EMIT

Description:

ecological problems for Scientific Insight Leatning Outcomes

Learning Focus:

Description:

The International Space Station is a critical asset for the Earth science commu
applications priorities, and as a platform for technology demonstrations/pathf
in recent years, with the installation and operation of instruments such as ECO
visible to short wave infrared imaging spectrometer with best-in-class signal to
both sensors mounted on the ISS, there is an unprecedented opportunity to dd
both datasets. In this workshop we highlight the power of these tools when usd
services, cloud compute resources to effectively combine data from ECOSTRE:
data to real world issues.


https://github.com/nasa/VITALS
https://nasa.github.io/VITALS/
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