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About the LP DAAC

* Land Processes (LP) Distributed Active Archive Center .
(DAAC) P E '8 f

* NASA’s Land Discipline Archive (one of several DAACS)
* A NASA-USGS Partnership since 1990

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

* Located and Managed at USGS EROS,
Sioux Falls, SD

e All data and resources available at no
cost

U.S. Geological Survey @



Application for
Extracting and
Exploring
Analysis Ready
Samples

U OO0

Discover, mine, and visualize

At-archive data reduction

Increased usability, interoperability, and
interpretability

Traceability and reproducibility

AppEEARS!

s Samples (AppEEARS)

\nalysis Ready Samples (AppEEARS) offers a simple and efficient way to
1 vanely of federal data archives. AppEEARS enables users to subset geospal
iyer parameters. Two types of sample requests are available: point samples fc
r spatial areas via vector polygons. Sample requests submitted to AppEEARS
1Iso associated quality data values. Interactive visualizations with summary
' the application, which allow users to preview and interact with their samples
th a sample request using the Extract option above, or visit the Help page to

—
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Land Processes National Snow and Ice Data Center
Distributed Active Archive Center Distributed Active Archive Center
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Not the first time here

* First appearance: October 2017

* Since then:
* Release AppEEARS API
* Added ~80 additional data products
* Moved AppEEARS to Earthdata Cloud

* Download & Direct S3 access
* Considerable increase in users and
requests

* 6-month average
* Users—161vs 1301
* Requests —744 vs 47818

U.S. Geological Survey @
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science for a changing world

Q&A

Message from JENNIFER BRENNAN &

Hermine Vedogbeton: | can hear you
ennifer

JENNIFER BRENNAN: Thanks Hermine
Hermine Vedogbeton: | can hear you
Jennifer

JENNIFER BRENNAN: Thanks Annette
Larry Bonneau: Hear you loud and clear -
thanks

JENNIFER BRENNAN: Great!

Using NASA’s AppEEARS to Slice and
Dice Big Earth Data

Yating Chen: | can hear you Jennifer
JENNIFER BRENNAN: Thank you Yating,
Enrique Monton: Al right

JENNIFER BRENNAN: Thank you Enrique

Aaron Friesz
NASA LP DAAC Geospatial Data Scientist

Innovate!, Inc., contractor to the USGS EROS Center
aaron.friesz.ctr@usgs.gov

*Work performed under USGS conlract G15PD00467

Using NASA's AppEEARS to Slice and Dice Big Earth Data

I.\{AﬁA far‘bh data © b9 GF /> Share L Download 3¢ clip =+ Save
2.8K subscribers

1.4K views 6 years ago 2017 NASA Earthdata Webinars

The NASA Application for Extracting and Exploring Analysis Ready Samples (AppEEARS) brings efficiency to your scientific workflow through its ability to subset, reformat, and reproject in one step. View
this webinar to learn more!

...more



“Efficient Geospatial Data Access”

Dataset nuances Workflow
* File names * Search & discovery
* Metadata references (e.g., * Access

shortname, concept id, etc.) e Exploratory data analysis

*Tiles, grids, scenes, projections * Preprocessing

* Dates & time * Mosaic, clipping, reprojections
* Quality Associations

U.S. Geological Survey



What can
AppEEARS do?




Area Sample

Point Sample

§§_S # AppEEARS Extract ~  Explore  Admin ~ ® & afiiesz ~ P . t I t . %‘_Ug;_.s # AppEEARS Extract ~  Explore Admin ~  Help ~
Extract Point Sample fi Extract Area Sample
Enter a name to identify your sample Enter a name to identify your sample
AmeriFiux_Sample Upper Colorado Basin - MOD13Q1
Upload coordinates from a file Uploaded coordinates (ID, Category, Lat, Long): 9 Upload a file or draw a polygon using the @ or M icon Sslected flle {Uipper Coloado_ River Rasin_ Houndary)
e e
- - ~
1 1 US-Akn, MF, 33.3825, -81.5653 . 2 :
1 Dropa CSV file containing the coordinates or click here to select I US-CC1, CRO, 44.0732, -89.6787 g Dropavactorpolygon file containing the area feature{s) o exiract
: the file. Coordinates can also be entered manually in the uploaded : US-CC2, CRO, 44.1039, -89.6196 D ate ra n e g orclick here to select the file. H
1 coordinates box. ' US-CS4, CRO, 44.1597, 89.5475 g } Supported file formats i
H ! US-DS1, CRO, 38.1335, -121.539 1 H
1 The CSV file can contain up to 4 columns separated by commas with y US-KS3, WET, 28.7084, -80.7427 0 r : + Shapefile (.zip including .shp, .dbf, i} and .shx fles) %
§  each coordinate on a separate line. - US-Snf, GRA, 38,0402, -121 7272 . + GeoJSON (json or geojsen) )
1 1 TCS, W p 1 o
i 1.1D (options) - uniquely identifies the coordinate il L . b oF M
- e dat
] 2. Category (sptionsl) - Iabel to group common coordinates . recurrin g ate range ! ]
1 3. Latitude - latitude in decimal degrees (-90 to 90) - e EEE s ss eSS Es eSS e s ————
1 4. Longitude - longitude in decimal degrees (-180 to 180) 1
: H 4 Start Date End Date ©
)
(O Ry ——— 01.01-2020 - 02.01-2022 P
Start Date Znd Date © Selected coordinates (7 1s Date Recurring?
06-01 & 0930 & i A
V] ing? < -
ElisDate Recurring? jsarRange:2000; 2022 Se I e Ct varia b I es Of Select the layers to include in the sample © Selected layers
: Terra MODIS Vegetation Indices (NDVI & EVI) A _
N te reSt ( access to MOD13Q1.061, 250m, 16 day, (2000-02-18 to Present) © | NASADEM HGY A0mStanc
United
states . ] 3 o
Moes mu Itl Ie fede ral Z © _250m_16_days_NDVI 250m, 16 day
© _250m_16_days_EVI +
a rc h Ive S) © _250m_16_days_MIR_reflectance +
© _250m_16_days_NIR_reflectance +
B 250m 18 Azus VI Nnalibe - %
using the @ tool. View coordi clicking the markers on the map.
Output Options
Select the layers to include in the sample b Selected layers Flle Formit: GeoTiff v
o e — — Select output format .
ECO3SETPTJPL 001, 70m, ISS-dependent, (2018-07-09 to Present) “IEREINEE ‘
B Tom ss- d output CRS/P = - s st o
© EVAPOTRANSPIRATION_PT_L_ETaaly | m 8- = an ou u ro NOTE: Be aware hal any reprojecion of datafrm s source prcjction o  difeent projection il nherenty change th data
© EVAPOTRANSPIRATION_PT_JPL_ETcanopy - iependen from its original format. All reprojections use GDAL'sgdalwarp function in combination with the PRO..4 string listed above. For
additional see the help
© EVAPOTRANSPIRATION_PT_JPL_ETinst +
© EVAPOTRANSPIRATION_PT_JPL_ETinstUncertainty ~ +
A F\V/APNTRANSPIRATION BT 1Pl FTintercentinn - 3
) =

reproducible

U.S. Geological Survey outputs



Data Reduction Machine!

Data Volume

3500 ——— :
\/ e ———
3,000
2,500
2,000
o
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What data is available from AppEEARS?

ZUSGS

science for a changing world

U.S. Geological Survey @/



Land Surface
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U.S. Geological Survey l\i‘§9§




Demos

User interface

Enter a name to identify your sample

Upper Colorado Basin - MOD13Q1

Upload a file or draw a polygon using the @ or B icon

4 -

Drop a vector polygon file containing the area feature(s) to extract
or click here to select the file.

Supported file formats:

« Shapefile { zip inciuding shp, dbf, py and shx fies,
+ GeoJSON {json or gecsson)

P L L L L L L

Start Date End Date ©

01-01-2020 ] 02-01-2022

Is Date Recurring?

Select the layers to include in the sample ©

Terra MODIS Vegetation Indices (NDVI & EVI)
MOD13Q1.061, 250m, 16 day, (2000-02-18 to Present)

© _250m_16_days_EVI +
© _250m_16_days_MIR_reflectance +
0__250m 1A davs MIR reflectance +

U.S. Geological Survey

D L L L L L L L T

walk-through

Selected file (Upper_Colorado_River_Basin_Boundary)

Selected layers

© NASADEM_HGT 30m, Static =

© _250m_16_days_NDVI 250m. 16 day =

Q

Introduction
General
Authentication
Tasks
Task object
Task query parameters

List tasks

‘Submit task

Retrieve task

Delete task
Status
Bundle
Product
Spatial
Quality

$3 Access

Emrors

AppEEARS APl in AWS

Submit task

This AP call provides a way to submit a new request to be
processed. It can accept data via JSON, query string, or a
combination of both. If both are specified. data from the query
string takes precedent over JSON data (see query parameters
for more information).

In order for your request JSON to be accepted, it must be
defined with certain required properties as described in the
task object section. In order for query string data to be
accepted, it must be defined as described in the task query
parameters section

When a request has been successfully submitted, a task_id
will be returned in the HTTP Location header with a relative
URL that defines where you can access the status of the newly
submitted request. The task_ic is the unique identifier used to
access anything relating to the request

Below are example JSON files that can be used to load the
task request from a file:

Point Example JSON

Area Example JSON

Python 3

ST ftask

Example submitting a task from a file

ort json
requests

ith o e 25 json_file:
task = json.load(json_file)

token = token_response[‘token']
response

json=task,
headers:
task_response = response.json()
‘task_response)

Example submitting a task from JSON

~t requests

‘startba
‘endDate

1

*layers"*




Use Cases




A0cEEARS *

Application for Extracting and

Exploring Analysis Ready Samples

[]

O EMIT L1B At-Sensor Calibrated Radiance and Geolocation Data
O EMIT L2A Estimated Surface Reflectance and Uncertainty and Masks

U.S. Geological Survey @



Extract Point Sample ID Llatitude Longitude Date Band wavelength fwhm reflectance good wavelengths elev
0 0 34498141 -120.415065 2023-01-2921:13:08 UTC BOO1 381.006 8415 0.008307 1.0 291.464554
e e L e K 1 0 34498141 -120.415065 2023-01-2921:13:08 UTC BO002 388409 8415 0.008064 1.0 291.464554
EMIT Point Sample
2 0 34498141 -120.415065 2023-01-29 21:13:08 UTC BO03 395816 8415 0.007821 1.0 291.464554
Upload coordinates from a file Uploaded coordinates (ID, Category, Lat, Long): 50
R e e NI 0 o 3 iasaN: 150 4 RbABSSTIE0T 3 0 34498141 -120415065 2023-01-2921:13:08 UTC B0O04 403225 8415  0.007582 1.0 291464554
1 Drop a CSV file containing the coordinates or click here to select : 1, 34.56260816062396, -120.4454724134345
§  the file. Coordinates can also be entered manually in the uploaded ¢ 2,34.51986996729968, -120.41445600910532 4 0 34498141 -120.415065 2023-01-2921:13:08 UTC BOOS5 410638 8417 0.007499 1.0 291.464554
1 coordinates box. : 3, 3451138 79, -120.44853719182776
H H 4, 34,4836 57756, -120.37733961864895
H The CSV file can contain up to 4 columns separated by commas with N 5. 34,556000732850194. -1 y
1 each coordinate on a separate fine : 6. 34.54055238477587. - 9
. : s ' 7. 34.56740345940065, -120.36213598804163 117700 9 34525312 -120.486307 2023-06-29 17:04:49 UTC B281 2463.382 8.803 0.080405 1.0 76.241964
' eippsdiriouddbaeni ! 8 34.46108960617545, -120.38443271818441
1 2. Category (cptanw) - label to group common coordinates ' e M s A Sake e
! 3. Latitude - latitude in decimal degrees (90 to 90) ' 9?25“,’:’:&0‘:‘_4 "jg 4‘?"???‘*@9‘?” 117701 9 34525312 -120.486307 2023-06-29 17:04:49 UTC B282 2470.768 8.804 0.076033 10 76.241964
: 4. Longitude - longitude in decimal degrees (-180 to 180) ' 10, 34.482200724850835, -120.40002108081511
: i 117702 9 34525312 -120.486307 2023-06-29 17:04:49 UTC B283 2478.153  8.806 0.076020 1.0 76241964
e R A T ey -
117703 9 34525312 EMIT Reflectance - 2023/01/23
Start Date End Date O Selected coordinates %
pepeeyr S Bl sssain = 117704 9 34525312
- Is Date Recurring? 07
06
05
g 04
E 03 e=—Lloc0
Loc1
Add coardmales usng the Q@ tool View coondinate dotas by Chckng the Mmadkers. on the map 0.2
0.1
Select the layers to include in the sample © Selected layers
0
EMIT Estimated Surface Reflectance
EMIT_L2A_RFL.001, 60m, ISS-depondent, (2022-08-09 to Pre: -
-0.1
There are no layers available for this product SR AR S IS SR I S P SN LIPSO I SRR R SRR CIN AR R I AR I N A A 42
s %‘b@ u"g?) @0,1 %"&b@% o /\%%’}/\é‘b%é\?’qé’} é\@@b‘? \,&b w“(?b '\5&,06’.55’&@;’N&’Q@\o’{\@&\ﬁeﬂg’@&?’{@.@O.g‘b“ ’.\\9%0.\\?@‘1&@’&%1 é\:ﬂb’_\ ,&gquW%N'v"‘e: b@”»
© 60m, 1SSsopendent -
Reflectance for Wavolength: 388 409 nen, FWHM: 8.415 Wavelength
B003
e s i e |
EMIT Data Volume: 27.49 GB
=
AppEEARS Output Volume: 12.3 MB

U.S. Geological Survey @ Data Reduction: >99%



Ameriflux Point Sample

Researcher: Gil

Objective: Intercompare and
evaluate vegetation productivity
using satellite remote sensing
observations and measurements
taken from Ameriflux sites

U.S. Geological Survey

What this highlights

Point sample extraction

Data from multiple collections
Spatial and re-occurring temporal
subsetting

User interface exploration



Extract Point Sample

Enter a name 15 idenndy your sample

Upload cootdenates from a fie Uploaded coordimanes (1D, Category, Lat. Long) 198

....................................

Drop & CSV e contakning @ the coordinates or * here 10 select
the file, Cocrdinates can also be entered manually in the sploaded
coordinates box

- . 0 198 Point Locations
T I» Date Recurring? Year Range: 2010 - ::';
(A Touches 7568 files
(A Extracts and decode QA
e T [ ~ 2 hrs to complete

0 -
O -
0 -

m

U.S. Geological Survey @/



View Point Sample

Request: Amenf

Temporal Comparison  Layer Comparison  Categorical Overview

Site: US-Ha1, DBF 425378, .721715 v
Quality: Show A vo
Layer: MOD13A1_061_500m_16_days_EVi v] O

el 3 Se #nd v Coornale G by hckg The FAers o0 e mad

Time Series

Gasiee Q-

u\&h-:f‘
4

500m_16_days_EV1

Stacked Time Series

¥10  gan  gan  gwn

Y g gdr geu gaw  gan

500m_16_days_EV1

v [ pa o A ~
Dste 1) Quaity 1] Quality Description 1]
09292020 0 Vi produced wih gaod quality
09-13-2020 s ° V1 produced with good quality
08-28-2020 06082 ° V1 produced with 9ood quality
08-12-2020 06418 o VI produced wih good qually
0664 ° V1 groduced wih good qualiy
07-13-2020 05681 ) W1 produced with 9ood quality
06-25-2020 06225 ° Vi produces with good quality
06-09-2020 0653 ° V1 produced with good quality
05:24-2020 05213 [] VI produced wih good qualsy
0508-2020 03I ° VI produced with good quality
04:22-2020 0218 ° V1 produced with good quallty
04-06-2020 03262 L) V1 produced with good qualty
03-21-2020 02557 ° V1 produced with good qualty
0305-2020 02616 ° V1 produced wih good quaity
02:18-2020 02081 2 Puxel praduced but most probably coudy
09-30-2019 05200 ° V1 produces with 9aod quaity
09142019 ° VI produced wih good quality
08-29-2019 0510 0 VI produced with 9ood quality
08-13:2019 05694 ) V1 produced wih gaod quality
07222019 06601 ° V1 produces wth good quaey

ayed. 165 ol [ B &l [5]»

View Point Sample

Temporal Companizon  Layer Comparison  Categorical Overview

sne USHa1 CBF 4 v
Guality. Snow Al

Layert MOD13A1_C61_200m_16_dmys EViv] O
Layer2: MODITAINGF_051_Gpp_%00m v/ ©

Seiec 4 3o e v

Time Series

Dates Selecied AN

WVCOT1_01_500m_ 3% ot

Bastires Q-

’ v
1 |
x bR
F i *“o LY -
* ‘ ‘ - X
£ | &\ i‘!
; - I
$ 9 foae =
. 8 . , !
_ fas 4 s Afa -
i i Y R
§

Cop_800m (kgCm™ 2ty

Oste 1| MODIIAY 861 300m 36 days LVI 1] MODTIA1 661 _300m 16 days LVI Owaliy 1]

oean ]

06kt 0

e 0

07122019 06581 0

MODYIAT 061_%00m 16_days_LVi Qualiy Description 1|

duced wih Goos qualty

V1 produced wih good qualty

Tuced wih G000 Quatly
VI preduced wih good qualty

Vi oo wih bty

Vi poinhorsd wth goiss quabty
V1 oo weth gored aabty

VI prochncod wth Gons quabty

Ao wih goos qualty

Vig

ot st gont muabty
VI prbacad =th goos ety

V1 geeduced wih Good qualty

S3ucod wh Goos qualty

Vi preduced with Goos qually
VI preduced wih goos quaby
VI produced wih Goot quatty
Vi educed wih Good qualty
V1 produced wih goos qualty
Vi gotducad wih gons quabty

Vi gotdurced wih goos quabty

View Point Sample

Teenporal Layer

Layer: MOO13A1_061_500m_16_days EViv| O

Data Selected. All

500m_16_cays EVI

Overview

Quality @

500m_16_days EVI

Categories

500m_16_days_EVI

Sites
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Download Point Sample

Request: AmeriFlux_VegProductivity UC

< Download Zip

Supporting Files
AmeriFlux-VegProductivity-UC-MOD13A1-061-metadata xml

[B) AmeriFlux-VegProductivity-UC-MOD17A2HGF-061-metadata xm!
@ AmernFlux-VegProductivity-UC-granule-list.txt

[ README md

AmeriFiux-VegProductivity-UC-request json

| Q Search keyword

Name T|
AmeriFlux-VegProductivity-UC-MOD13A1-061-results.csv

AmeriFlux-VegProductivity-UC-MOD17A2HGF-061-results csv

1ISO 19115 Metadata

I1SO 19115 Metadata

URLS for all source data used in the extraction
Instructions and detalls about the request

JSON file which can be used to create a new request

0 Selected

1-2displayed, 2intotal < >

838 KB
83.84KB
121 M8
33.71K8B

16.47 KB

Download v

Size 1)
7.28MB

16.76 MB




Crop Monitoring — User Drawn Feature

Researcher: Ed What this highlights

Objective: Create snow zone maps
for the western United States and
evaluate how meteorological and
topographic variables impact snow
zone extent and persistence.

U.S. Geological Survey

User drawn feature extraction
Swath to grid transformation of
ECOSTRESS

Temporal and Spatial Subsetting
Reprojection



Extract Area Sample

Enter a name to identify your sample E C O ST R E S S LST

Crop_Monitoring_UC View Area Sample
Upload a file or draw a polygon using the @ or M icon Selected file (User-Drawn-Polygon) Request: Crop_Monioring_UC >
iy
1
1
Drop a vector polygon file ining the area (s) to extract e
or click here to select the file.
Feature:  [aid0001 v
Supported file formats: Layor: (ST
« Shapefile (.zip including .shp, .dbf, .prj, and .shx files)
+ GeoJSON (,json or .geojson)
R T T T T T
Layer Stats
Start Date End Date & Dates Selected: [04-15-2023 12:00:00 AM UTC (o 09-15-2023 9:50:14 AM UTC] [ H a-
04-01 5] 09-30 [ : ! E Value
0 H - L
f 13757
Is Date Recurring? Year Range: 2021 - 2023 5 @l ¢
To clear a polygon, draw a new polygon or upload a vector polygon file. EI e | 12159
s 3 .
- i
Select the layers to include in the sample @ Selected layers g ol f
2
Y 30m, Daily - a ” .
Search for a product *
20
B8A _
30m, Daily 250
240. .
e EVAPOTRANSPIRATION_PT_JPL_ETdaily - 1
70m, 1SS-dependent ] | . . . . . R AR AR
S Octiber 20 o iy Octier 20 ot sy
SDS_LST _
70m, ISS-dependent QA Stats for SDS_QC
= 800
Remove All (6)
00
a0
. ._ s
Output Options H
3 100
2
File Format: GeoTiff = [ s
0
Projection: Geographic
.
Datum o0
EPSG 0 | |
PROJ.4: +proj=longlat +datum=WG S84 L
+no_defs=True

NOTE: Be aware that any reprojection of data from its source projection to a different projection will inherently change the data

from its original format. All reprojections use GDAL's gdalwarp function in combination with the PROJ string listed above. For W O u t A E E A RS W i t h A E E A R S
additional information, see the AppEEARS help documentation . p p p p

- 1647 Files - 1254 Files

- 603 GB -5.72 MB



Snow Zones

Researcher: Lindsey What this highlights

Objective: Create snow zone maps * large area extra}ction |

for the western United States and * Data from multiple providers
evaluate how meteorological and * Temporal and Spatial Subsetting
topographic variables impact snow * Reprojection

zone extent and persistence.

Moore C, Kampf S, Stone B, Richer E. 2015. A GIS-based method for defining snow zones: application
to the Western United States. Geocarto Int. 3(1): 62—81, doi: 10.1080/10106049.2014.885089.

U.S. Geological Survey



http://dx.doi.org/10.1080/10106049.2014.885089

MOD11A2.061 MOD11A2.061 MOD10A2.061
LST Day 1km QC_Day 8_Day_Snow_Cover

Nebr.

UNITED

STATES
OF AMERICA

Study Area Datasets ° ° °
* Western United States + MODIS 8d/500 m Snow Time @ o °
11 States « Snow Cover ¢ * *
+ Single feature shapefile * Snow Extent
) « MODIS 8d/1,000 m LST
Time Span . LST
2000 -2010 * NASA SRTM 3 arc second
« January 15t = Jul 18t « Elevation
jection
*  GeoTIFF . Sinusoidal [ ] ] )
Without With SRTMGL3
AppEEARS | AppEEARS Elevation
* 3,074 files || » 386 files
U.S. Geological Survey @/ e 7+ GB « 1.85 GB

- J




Thank You!

st 8 A0OEEARS

|
E-mail: : Application for Extracting and
lori lysi |
LPDAAC@ USES.S0V “ Exploring Analysis Ready Samples ,

Earthdata Forum: \

https://forum.earthdata.nasa.gov/ \

Subscribe to the LP DAAC ‘94/
Listserv:

Send a blank email to
I[pdaac-join@lists.nasa.gov

DATA Applicatio®


mailto:LPDAAC@usgs.gov
https://forum.earthdata.nasa.gov/
mailto:lpdaac-join@lists.nasa.gov

