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: * Introductions

R -~5l * ECOSTRESS Products

‘ * E-Learning Materials and Resources
=41+ AppEEARS

‘ : » AppEEARS Walk-through: Accessing ECOSTRESS data for a

. real-world use case

;‘-,:‘ * Processing and quality filtering in Python: Jupyter Notebook
b b
2. * Techniques for Visualizing ECOSTRESS Data in QGIS

3 * Making Maps in QGIS
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ECO1 BMAPRAD 001

ECOSTRESS Products
LEVEL 1

ECOBANCQA 001 ECOSETALEXIU 001 Coming Soon:

e ECO3ETALEXI
e ECO4ESIALEXI
e Gridded L2-L4 Products

ECO4ESIPTJ PL.001 ECO4WUE.OO1 ECO4ESIALEXIU.001



LP DAAC Data Prep ScriptS: https://Ipdaac.usgs.gov/tools/data-prep-scripts/

LP DAAC Data User Resources / ECOSTRESS_swath2grid

© Source

39 master v - ECOSTRESS_swath2grid / Filter
<
Source Description Last Modified
¢ 0 [ECOSTRESS swath2grid.py| Updated package dependencies for Windows and corrected build 6.0 Fill Value issue 6 days ago
& O GDAL-2.3.2-cp36-cp36m-win_amd6d.whl New environment set up for windows 26 Oct 2018
< O hSpy-2.8.0-cp36-cp36m-win_amded.whl New environment set up for windows 26 0ct 2018
0O macosyml Changed mkl package version 12 Dec 2018
0 ReADMEmd Updated list of layers for ECO3ANCQA.001 08 May 2019
/ Tools / DataPrep Scripts O WindowsEnvironmentzip Updated package dependencies for Windows and corrected build 6.0 Fill Value issue 6 days ago
O windowsOSyml Updated package dependencies for Windows and corrected build 6.0 il Value issue 6 days ago
O READMEmd
Description
ECOSTRESS Swath to Grid Conversion Script
This collection of R and Python scripts can be used to download data and perform basic data processing functions such as georeferencing. reprojecting.
converting. and reformatting data. Scripts are available in Python and/or R and each have a README that provides additional information. All scripts are available Objective:

The ECOSTRESS_swath2grid.py script converts ECOSTRESS swath data products, stored in Hierarchical Data Format version 5 (HDFS, .h5) into projected GeoTIFFs. When executing this script, a user will submit a desired output projection and input directory containing ECOSTRESS swath data products as command line
arguments. The script begins by opening any of the ECOSTRESS products listed below that are contained in the input directory. Next, it uses the latitude and longitude arrays from the ECO1BGEO product (except for L3/L4 ALEXI_USDA and ECOTBMAPRAD products) to resample the swath dataset to a grid using nearest
neighbor resampling ( Byresample/kdtzee ). Note that you will need to download the ECOTBGEO files that correspond to your higher level product files. From there, the script defines the coordinate reference system (CRS) input by the user (options include UTM Zones and Geographic (EPSG:4326)). There is an
optional argument to override the default UTM zone selected by the script (see below) if needed. Ultimately, the script exports the gridded array as a GeoTIFF ( GDAL ). By default, the script will loop through and perform the aforementioned steps for each science dataset (SDS) in the HDFS file. There is an optional
argument that allows you to select a subset of SDS layers within a given product (see details below). The resulting GeoTIFF files can be imported with spatial reference into GIS and Remote Sensing software programs. The script also will batch process all ECOSTRESS swath files contained in the input directory provided.

For ECOSTRESS products that include a scale factor in the metadata, the output will be scaled, and for products that include a fill value in the file metadata, this will be carried over into the GeoTIFF outputs. For layers that do not contain a fll value in the file metadata, the fill value will be defined as the highest possible
value for the given datatype of an SDS.

« Howto Access the LP DAAC

New Release:

* Brightness Temperature conversion has been
added to the ECOSTRESS swath2grid.py script!

ZUSGS ©



https://lpdaac.usgs.gov/tools/data-prep-scripts/

|_P DAAC E—Lea rning: https://lpdaac.usgs.gov/resources/e-learning/#ecostress

E-Leaming Jupyter Notebook

Frequently updated presentations,’'webinars, tutorials, and video fips on‘aceessing, Finally, compare the ECOSTRESS and inty with the time series of

from the flux tower.

managing; and processing LEADAAC data using a variety of software, web applications,

In [36]: | # Set the figure size, create a subplot

i fig = plt.figure(1, Figsize=(12, 7))
custom tools, and scripts. ax = fig.add_subplot(111)

# Plot the flux tower observatisons followed by the ecostress median ET and median uncertainty
ax.plot(towerData.Time, towerData.LE, 'k', lw=2.5, color='black')

ax.plot(overpass, ETmedian, 'bo', ms+10, color='darkgreen')

ax. pass, ETmedian, yerr=UNmedian, lw=2.9, c='lightgreen’, fmt='o', capsize=3, capthick-2)

# Set x/y axes and Labels

ax.set_xlabel(F'Tine of Day ({date})’, fontsizes18);

ax. set_xticks (np. array (toverData. Tine) );

. ax.set_xticklabels(towerData.Time, rotation=45,fontsize=12);
Homepage / Resources / E-Learning ax.set_ylabel("Latent Heat Flux (Wn2)", fontsize=16, fontweight='bold")

.
# Add a title and export figure as png file
ax.set_title(f"Tine Series of Eddy Covariance Data at Site US-CZ3\n vs. {title} ({SDSname})", fontsize=22)
figure_filename = join(outdir, "{}_{}_vs_fluxtower.png" .format(ecolane, SDSname))

print("figure filename: {}".format(figure_filenane))
fig.savefig(figure_filename, bbox_inches="tight')

ECO3ETPT)PL Evapotranspiration (ETinst) Time Series of Eddy Covariance Data at Site US-CZ3
figure filename: C:\ECOSTRESS\output\ECOSTRESS_L3_ET_PT-IPL_00468_007_20180805T220314_0502_02_ETinst_vs_fluxtouer.png Z&SM X 14:06:00
. . ) Time Series of Eddy Covariance Data at Site US-CZ3
View All Presentations Tutorials Video Tips Webinars VS, ECO3ETPTJPL Evapotranspiration (ETinst)
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https://ecostress.jpl.nasa.gov/
https://lpdaac.usgs.gov/resources/e-learning/

Website Demo:
https://lpdaac.usgs.gov/

¥ EARTHDATA Find a DAAC - € Feedback (2]

ZUSGS & Resources - Comact - Q

Home / Data / Search Data Catalog

Search Data Catalog

£ Temporal Range - Collection - Version - Keyword - Spatial Resolution (m) - Temporal | »

COLLECTION: ECOSTRESS x | TOOL: APPEEARS x [GIEISIl=e]

Showing 1 - 7 of 7 results =List Sortby:| ProductName v

ECO1BGEO v001

ECOSTRESS  SURFACE RADIANCE ECOSTRESS  LAND COVER ECOSTRESS CROPLAND  EMISSIVITY

LAND SURFACE TEMPERATURE (LST)
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https://lpdaac.usgs.gov/

ECOSTRESS Data in AppEEARS

Subset data:

Enter a name to identify your sample

Kings County, CA ECOSTRESS

Upload a file or draw a polygon using the @ or M icon Selected file (KingsCountyCA) b e e
p mmmmmmmmaaa -
a I Drop a vector polygon file containing the area feature(s) to extractor I

p lick h fi L

PY § click here to select the file. H

a I a } Supported fie formats: g Feature:  [aid0001 v| ©

|+ ESRIShapefie (zpincluing s, b o, and shx s g Layer: ECO2LSTE_001_SDS_LST v] ©
] + GeOJSON (json or .geojson) ]
' '
s, ’

Start Date End Date ©

07-01-2018 =] 06-04-2019 =)

[ ] e r r ] O ra | | 15 Date Recurring?
T 3367 v 1535

To clear a polygon, draw a new polygon of upload a vector polygon fie.

Layer Stats

Dates Selected:[08-01-2018 11:54:08 pm UTC to 09-24-2018 8:05:52 am UTC] Reset H Q-
Select the layers to include in the sample © Selected layers

ECOSTRESS Land Surfac re & Emissivity (LSTRE) 70m, Iss- 3
sDs_LsT - 2
[ECO2LSTE 001, 70m, ISS-dependent, (2018-07-09 to Present) © sos.| et .
) o a0 —
© sDs_Emist + H
20
@ sDSs_Emist_err + -
a0 H
© sDs_Emis2 + 4
< 200 i
© SDS_Emis2_err + I
_Emis2_ . a 20
o' i
Output Options 2 20
. @
. File Format: GeoTiff v 270.
Projection: =
Datu 220
4326
o A - ] 250
NOTE: Be aware that any reprojection of data from ifs source projection fo a different projection willinherently change the data from o
its original format. Al reprojections use GDAL's: gdalwarp:2 function in combination with the PRO.4: string listed above. For
additional information, see the AOPEEARS help documentation. !
N
1 T T T T T T |
Septamear Octoter Novamsr Oecember 2010 February Wareh
Quality 48832
Value:

Count: 55,296 (66.4%)
Date: 08052016 QA stats for SDS_QC

Mandatory Pixel produced, best quality
QA flags:

Data quality Good quality L1B data
flag:

Cloud/Ocean Not set. Please check ECOSTRESS GEO and
Flag: CLOUD products for this information.

Iterations: Fast

Atmospheric 0.1-0.2 (Nominal value)
Opacity:

MMD: <003 (Vegetation, snow, water, ice)
Emissivity <0.01 (Excellent performance)
accuracy:

LST 1-1.5K (Good performance)
accuracy:

S T, o o - N
ARt b b ebe bbb et bbb e nebebehe bbb bl bbbl
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NASA VIIRS Surface Reflectance, Vegetation Indices,
Fire, LSTE, NBAR, and LAI/FPAR Products

> Terra and Aqua Moderate Resolution Imaging
Spectroradiometer (MODIS) Land Products

NASA MEaSUREs Shuttle Radar

PRARC T Topography Mission (SRTM) v3

Available Products uses | eMODIS Weekly Smoothed NDVI &
SSEBop Monthly ET

N

\_ UN-Adjusted Gridded Population of the World v4

N

Terra and Aqua MODIS — Snow Products

™
Soil Moisture Active Passive (SMAP) Soil Moisture Products

&
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Data Added in 2019:

- LP DAAC
« ASTER GDEM V3
« ECOSTRESS

« USGS
« Landsat Analysis Ready Data (ARD)
« ORNLDAAC

« Daymet (Gridded estimates of daily weather parameters)

 Future Datasets:

- LP DAAC
[ ] GEDI (3)50 GEDI LZB;sEAMwooPIantAreaVqumeDensityoverKedah,MalaysiaonApﬂ lejzw )
* Additional S-NPP NASA Visible Infrared Imaging Radiometer Suite (VIIRS) . ' p A "/|| |\\
« Additional MODIS Version 6.1 Data Products N \\/W ll
| AN
sl
New Fu nctlonahty:

. APPEEARS API

 AppEEARS to the Cloud
* NASA-compliant General Application Platform (NGAP)

ZUSGS ©
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ECOSTRESS in AppEEARS Total Requests by Product

ECO1BGEO.001

Total Files Accessed by Product ECO3ANCQA.001

1674 Requests

ECO1BGEO.001 ECO2CLD.001

ECO3ANCQA.001

250K Files Accessed

ECO2CLD.001 ECO4WUE.001

ECO4WUE.001 ECOA4ESIPTJPL.001

ECOAESIPTIPL.001 ECO3ETPTIJPL.001

ECO3ETPTJPL.001

ECO2LSTE.001

ECO2LSTE.001

0 20,000 40,000 60,000 80,000 100,000 120,000 0 100 200 300 400 500 600 700
Product Volume of Granules Accessed (tb) Volume Returned (tb) % Reduction in Volume
ECO2LSTE.OO01 41.884 1.008 97.593
ECO3ETPTJPL.001 1.306 0.421 67.769
ECO4WUE.001 1.380 0.179 86.993
ECO4ESIPTIJPL.001 0.362 0.080 77.929
ECO1BGEO.001 120.485 0.008 99.994
ECO3ANCQA.001 1.221 0.002 99.850
ECO2CLD.001 0.324 0.001 99.576

2 USGS €& 272 Unique Users!



Area Use Case Example: Observing Plant Response to Changing
Conditions using ECOSTRESS LST and ET

WHO: Researchers from UC-Santa Barbara

WHAT: Tasked with monitoring tree mortality and riparian habitat conditions in response to
changing climatic conditions

WHERE: Riparian Areas along the Santa Clara River in California

WHY: To understand how resilient riparian forest stands are to drought
WHEN: August 2018

HOW: Extract time series of ECOSTRESS LST, ET, and Landsat 8 OLI and filter for highest-
quality daytime images (clear sky, 9 am — 4 pm and low VZA) to do image comparison and
use Landsat 8 to generate mixing model outputs of green vegetation (GV), non-
photosynthetic vegetation (NPV), and soil fraction

Q Problem: Need to find efficient strategy to filter highest quality ECOSTRESS observations for
comparison and combine with Landsat 8 OLI observations




Live Demo:
https://Ipdaacsvc.cr.usgs.gov/appeears/

Feature: aid0001 v | @
Layer: ECO2LSTE_001_SDS_LST MK
Layer Stats
Dates Selected:All

2404

N

SDS_LST

LI

August September October November December 2020

11011 . O A Y W

Fetruary March April May June July

urs.earthdata.nasa.gov
Username: appeearstesting

USGS & Password: NASApixels2017

&


https://lpdaacsvc.cr.usgs.gov/appeears/

Working with ECOSTRESS Data in Python and QGIS

119°6'36"W 119°6"18"W 119°6'0"W 119°5'42"W

= Hanson Field Site ECOSTRESS

2018-08-02 15:01 PST

|
-08-27 12:45 PST
-

Non-Photosynthetic

Photosynthetic Vegetation

Soil

ZUSGS ©



Questlons?

* User Services
https://lpdaac.usgs.gov/lpdaac-contact-us/

* Try out AppEEARS:
https://Ipdaacsvc.cr.usgs.gov/appeears

e Subscribe to the LP DAAC Listserv:
https://lists.nasa.gov/mailman/listinfo/lpdaac

e Tomorrow (Thurs) from 10:30 am —12:30
pm: Office Hours



https://lpdaac.usgs.gov/lpdaac-contact-us/
https://lpdaacsvc.cr.usgs.gov/appeears
https://lists.nasa.gov/mailman/listinfo/lpdaac

