science for a changing world

Public Data Access from
the LP DAAC

Lindsey Harriman

LP DAAC Science Integration Lead

SGT, Inc., contractor to the USGS EROS Center
Sioux Falls, South Dakota
lindsey.harriman.ctr@usgs.gov

*Work performed under USGS contract G15PD00766

U.S. Department of the Interior
U.S. Geological Survey



NASA’s LP DAAC

" Land Processes (LP) Distributed =%
Active Archive Center (DAAC) =

" https://lpdaac.usgs.gov

" Located in Sioux Falls, SD at the
USGS Earth Resources
Observation Science (EROS)
Center




LP DAAC Distributed Data
Products

Terra & Aqua o Terra P
MODIS

@ Community



Data Product Information

Dataset Discovery T D IAAC
https://Ipdaac.usgs.gov/dataset_discovery LAND PROCESSES DISTRIBUTED ACTIVE ARCHIVE CENTER

3 ; LN ‘. M . 9 )
Home Aboutv Citing Our Data = Tools ¥ | User Resources ¥ User Services ¥ | Data v ||Search \ Login with Earthdata

ﬁ Home > Dataset Discovery > \egetation Indices > Terra MODI 00

Product Enter terms | Sear

¥ Vegetation Indices s h it
earch results

Dataset

¥ Terra MODIS g MOD13A1
X 3 78 Name: Vegetation Indices 16-Day L3 Global 500m
Dataset Version g y Product: Vegetation Indices

Temporal Granularity z : . Dataset: Terra MODIS

Pixel Si . Dataset Version: 5
Ixel oize - Temporal Granularity: Composites
¥/ 500 Pixel Size: 500

Spatial Extent Spatial Extent: Global
patial Exten Data Pool, EarthExplorer, GloVis, MRTWeb, Reverb,

Data Access Data Access: ADDEEARS
Temporal Range
Decommissioned R FERT MOD13A1

MODIS/Terra Vegetation Indices 16-Day L3 Global
500m Grid SIN

Product: Vegetation Indices

Dataset: Terra MODIS

Dataset Version: 6

Temporal Granularity: Composites

Pixel Size: 500

Spatial Extent: Global

Data Pool, EarthExplorer, GloVis, MRTWeb, Reverb,
DAAC2Disk, ADDEEARS, Earthdata Search Client

Name:

Data Access:

\

(\

2 USGS



Data Product Information

DOI Landing page "LP DAA!

LAND PROCESSES DISTRIBUTED ACTIVE ARCHIVE CENTER

* Product information page o) o) O D] g ot o) Une R e sev

* Provides access to oo
MODO9A1: MODIS/Terra Surface Reflectance 8-Day L3 Global 500m SIN

documentation, dataset Grid V006
characteristics, citation Descrition

. . Thre; MODIS Ier‘ra If-;lOlDOQM ;."‘?rsmr; ;sopé?gugt pcr’o-.'xd;zs an estté??te c;f the N
surface spectral reflectance of Terra M ands 1-7 corrected for atmospheric

I n fo rl l I atl O n d ata a Cce S S too | S conditions such as gasses, aerosols, and Rayleigh scattering. Along with the

) ’ seven 500m reflectance bands is a Quality layer and four observation bands. For

each pixel, a value is selected from all the acquisitions within the 8-day

a n d m O re ' nposite period. The criteria for the pixel choice include cloud and solar zenith.

. en several acquisitions meet the criteria the pixel with the minimum channel 3

(blue) value is used. Validation at stage 3 has been achieved for all MODIS
Surface Reflectance products.

Improvements/Changes from Previous Versions

« Improvement to the aerosol retrieval and correction algorithm and use of
new aerosol retrieval Look up Tables.
Refinements to the internal snow, cloud, and cloud shadow detection
algorithms. Uses BRDF database to better constraint the different threshold
used.
Processes ocean bands to create a new Surface Reflectance Ocean ol
product and provide QA data sets for these bands.
Improved discrimination of salt pans from cloud and snow and flag salt pan
in QA band

Dataset Version
Pixel Size
Citation Temporal Granularity
. Spatial Extent
PI Name: Eric Vermote

DOI: 10.5067/MODIS/MOD03A1.006 Data Access iata Search Client,
Citing Our Data Reverb RS

Citation Generator

[apa v |Generate |
E. Vermote. (2015). MOD09A1 MODIS/Terra Surface Reflectance 8-Day L3 Global 500m SIN Grid V006. NASA EOSDIS Land
Processes DAAC. https://doi.org/10.5067/MODIS/MOD0YA1.006

USGS
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Basic Public Data Access

= EOSDIS Common Metadata Repository (CMR)

" Searchable metadata repo for all NASA EOSDIS holdings
that feeds many data access points

" https://cmr.earthdata.nasa.gov/search/

" LP DAAC Data Pool
" Direct data download via HTTP
" https://ipdaac.usgs.gov/data_access/data_pool

= NASA Earthdata Search

" Search, browse, order, download across all NASA EOSDIS
holdings and a selection of USGS datasets

" https://search.earthdata.nasa.gov/

ZUSGS -~



Extended Public Data Access

= USGS EarthExplorer

" Search and download across LP DAAC and USGS Long Term
Archive holdings

" https:/learthexplorer.usgs.gov/

" Application for Extracting and Exploring Analysis
Ready Data (AppEEARS)
" Extract and explore across multiple federal archives
" https://lpdaacsvc.cr.usgs.gov/appeears/

" NASA Global Imagery Browse Services (GIBS)

" Web mapping services (WMS) of full resolution browse for a
selection of NASA datasets

" https:/Iwiki.earthdata.nasa.gov/display/GIBS/

ZUSGS -~



LP DAAC Data Pool

) Home > Tools > Datz Access >

Data Pool

]
= Contains almost
The Data Pool is the publicly available portion of the LP DAAC online holdings. Data -
Pool provides a direct way to access data product files. All Data Pool holdings are
available at no cost to the user. o ) o — — — — — a o e

As of July 20, 2016, users are now required to Ic

Pool direct access links, you will now be promp U.S. GOVERNMENT COMPUTER L)
For examples please see the Command Line Ti| _ | . . . .
This US Government computer is for authorized users only. By accessing this

system you are consenting to complete monitoring with no expectation of privacy.
Direct HTTP Access Unauthorized access or use may subject you to disciplinary action and criminal

holdings

Direct access to data directories for immediate Attention user: You are downloading data from NASA's Land Processes Distributed
Active Archive Center (LP DAAC) located at the USGS Earth Resources Observation and

ASTER Science (EROS) Center. P ] TTP
Downloading these data requires a NASA Earthdata Login username and password. roVI d es I I

GFSAD To obtain a NASA Earthdata Login account, please visit
https:/ arthdata.nasa.gov/users/new/.

Aqua MODIS For more information about the data you are downloading, including documentation Access
and how to properly cite the data, please visit https://lpdaac.usgs.gov/.
No requ ires
Combined MODIS Name Last modified Size Description
- 1
SRIM e e Earthdata Login
El M0D@9A1.0805/

2017-03-31 08:27

Terra MODIS B T e E Y

a MOD@9AL. 006/ 2017-05-09 22:12

=
m
5]

a 1M0DBICMG. 005/ 2017-84-21 21:56
a 1M0DBICMG . 006/ 2017-05-09 22:07
a MOD@YGA. 005/ 2017-04-21 01:38
a MODBYGA. 806/ 2017-05-09 21:57
EI 1M0D@9G0.08e5/ 2017-84-21 21:38

S-NPP VIIRS

https://lpdaac.usgs.gov/data_access/data_pool

VIP

a 1M0DB9G0. 006/ 2017-85-09 21:57
El 110D8901.005/ 2017-83-31 08:27
=29

USGS
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DAAC2Disk

" Provides bulk download capabilities for entire
granules from any record in CMR

1\ Home > Tools > Data Access » DAACZDisk

DAAC2Disk

The LP DAAC2Disk download manager will allow users to simplify the search and HTTP
download process of the LP DAAC's data pool holdings. Users have the option of using a web-
based interface or script to retrieve their data. The web-based interface is available here.

The LP DAAC2Disk utility is also available as a script that can be downloaded and executed
from the command line. The script is available for various platforms and can be downloaded via
the links below.

Windows (md5: e2ad932b560c 9426b959bde345a32d03)

Linux/Unix (md5: f5785b1e749b1472e060949bc a4a3bs2)

Ubuntu (md5: 0556476833dd17bdc 858ccd265219f47)

CentOS 7 (md5: 9d4b9fdde65120570c 568490b36a155¢)

Macintosh (md5: 562a1e1ea5f995878ae09¢c 3d1a5¢5bb9) - L

For more information please see the user quide.
As of July 20, 2016, users are now required to log in with their Earthdata loqin credentials to obtain data. When accessing data via the Data

Pool direct access links, you will now be prompted to enter your credentials. Script users should modify their code to reflect this change.
For examples please see the Command Line Tips document.

https://Ipdaac.usgs.gov/data_access/daac2disk

ZUSGS -



Application for Extracting and Exploring
Analysis Ready Samples (AppEEARS)

Supporting Files

Simplicity

VA-and-NC-Pop-GPW-UN-

|| README

@ README txt =] My-Sample-Request-request

a My-Sample-Request-MOD14A2-006-results

| My-Sample-Request-MOD14A2-006-metadata

VA-and-NC-Pop-request js a My-Sample-Request-MOD13Q1-006-results

| My-Sample-Request-MOD13Q1-006-metadata

-DataQualitylnd- ] My-Sample-Request-MCD64A1-006-results

| My-Sample-Request-MCD64A1-006-metadata

@ VA-and-NC-Pop-granule-li:

My-Sample-Request-granule-list

B

Traceability AppEEARS

View Point Sample.

Interpretability




Why use AppEEARS?

" Quickly extract time series data from multiple
datasets at multiple AOls

® Reduce the amount of data needed to download

" Visualize output of sample results before download

" Receive just the data you want in an easy to analyze
format (.csv, GeoTIFF, NetCDF on the way)

" Receive fully decoded MODIS and WELD quality
information and SRTM source information

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

ZUSGS -~



Data available in AppEEARS

Web- ®
Enabled

Landsat
Data
Terra and
(WELD) Aqua
MODIS
NASA (LP & NSIDC
Shuttle
® Radar
Topography
Mission

(SRTM) v3



AppEEARS - Point Extraction (Operational)

/N 4
q A ApPEEARS Extract -  Explore  OrderTracking  Help ~
Al :
> DAAC A S

LAND PROCESSES DISTRIBUTED ACTIVE ARCHIVE CENTER View Point Sample

ApPEEARS Edract -  Expore  OrderTracking  Help ~
Request: BHDMA_Workshop_pointsample_example

Extract Point Sample Temporal Comparison ~ Layer Comparison  Categorical Overview

Site: 0, fire, 43.8556998, -103.8040009 [MOD11A2_006_LST_Day_km
Enter a name to identify your sample Quality: Show Al

JasperFire_Example]

Upload coordinates from a file Uploaded coordinates (ID, Category, Lat, Long): 4 Time Series
,fire, 43.8558998, -103.8040008 Dates Selected: Al AddLine @~

Drop a CSV file containing the coordinates o click here to select the fire, 43.8490982. -103.75

file. Coordinates can also be entered manually in the selected . non-fire, 43.8620987, -103.9039993

coordinates box. , non-fire, 43.9394989, -103.9749985

The CSV file can contain up to 4 columns separated by commas with

each coordinate on a separate line.

1. ID (opsiona)) - uniquely identifies the coordinate

2. Category (opsional) - label to group common coordinates
3. Latitude - latitude in decimal degrees (-90 to 90)

4. Longitude - longitude in decimal degrees (-180 to 180)

!
201 2015

e 20 s
[ (A I | g [ I
2 20 201 s 6

Start Date End Date ©
01-01-2000 i 09-26-2016

Stacked Time Series
Is Date Recurring?
= Wi Wi Wz W Mas Wz

Select the layers to include in the sample © Selected layers
rch for a pr _250m_16_days_NDVI 250m, 16 day
LST_Day_1km 1000m, & day
NDVI_TOA 30m, Monthly
FireMask 1000m, 8 day

Date MOD11A2_006_LST_Day_tkm N Quality Description
08-13-2018 | 20 : 3 LST produced, good qualiy. not necessary o examine more detailed QA
LST produced, good qualit,not necessary o examine more detailed QA

1 LST produced, good qualiy not necessary 1o examine more detailed QA

LST produced, good qualiy. not necessary 1o examine more detailed QA




AppEEARS - Area Extraction (Alpha)

AppEEARS

Stats

AppEEARS r Feature:

Layer:

Extract Area Sample
Enter a name to identify your sample

Upload vector polygon file Selected file (AppEEARS_Area)

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

Supy file formats

« GeoJSON (jsoncr gegisan)

1
1
1
1
1
1
’

]
1
1
« ESRI Shapefile (2ip inciuaing shg, ane. pr], 30 shu
] P g e o
]
\

NDVI

)_days_|

Start Date End Date ©

om_18,

250,

Is Date Recurring?

Select the layers to include in the sample @ Selected layers

m, 16 day

Output Options

Projection:
File Format:

&



AppEEARS Point Example

Site:
US-Rod4, GRA, 44.6781,-93.0723 v
Layer 1:

MCD15A3H_006_Fpar_500m
Layer 2:

Study Area
« AmeriFlux towers within e sons oo st o e -
the Mid-Continent L
Intensive
* 40 features total

Site:
US-Ro4, GRA, 44.6781,-93.0723 v |

- Layer 1:
Time Span e s

Layer 2:

e 2010-2012

Jenog mousISAN 90070 LAON

MCD15A3H_008_Fpar_S00m

Dates Selected: All ¥ AddLines @~

O utp ut Fo rm at 5 W MCD15A%4_003_Fpar_500m .m:imom,ﬂo‘»_wnsw_s on_Core
« csvfile :

34 8 8

MCD15A3H_006_Fpar_500m
18neD”MoUSTISAN 900 LYOIJOW

Datasets

MODIS Daily Snow Cover (V6)
* Snow Cover

MODIS 4-Day LAl & FPAR

« FPAR

To process Output
5,473 files < 1 bundle

+ 26 GB - 320 KB

ZUSGS -



After Wimberly et al. 2009. Assessing fuel treatment
Ap p E EA RS Area Exa m p I e effectiveness using satellite imagery and spatial statistics.

Feature 1
Study Area

* Camp 32 Fire (Montana) WELDUSWK V015 MODO09A1.006

* School Fire (Washington) Band4 TOA REF Surf_refl_b02
« Warm Fire (Arizona)

Multi-feature shapefiles ‘r
25 features total

el Time Span
« 2005-2006

-

Projection =

f""""' .
+ CONUS Albers EA P> ‘

Output Format ——— :
Datasets . GeoTIFF L V. .

WELD CONUS Weekly/30m —
« (B4, B7, NDVI)
MODIS 8d/500m Surface Reflectance

. (B2,B7)
MODIS 16d/250m VI To process Output
* (NDVI) * 900 files * 23,000 files

- 101 GB  0.02GB Plus many remaining

features & variables

ZUSGS -




Want to learn more?

Find tutorials, scripts, videos, and more!

- e, &
My N "
DAAC
$ ¥
apesy. 7/ f X
LAND PROCESSES DISTRIBUTED ACTIVE ARCHIVE CENTER

Home = About¥ DatasetDiscovery ¥ Citing OurData = Tools ¥ User Services v [site v |5 Login with Earthdata

me r Resources > E-Learning

E-Learning

and LP DAAC tools and

All | Data Visualizations | Presentations | Tutorials | Video Tips = Webinars

ccessing Land MODIS Data from the LP Archive using Web
s

LP DAAC MODIS AppEEARS Tutorial, Jupyter

Accessing LP DAAC MODIS Products using EarthExplorer LP DAAC ASTER, MODIS Tutorial, Narrative.

Advanced Webinar: Creating and Using Normalized Difference \egetation
Index (NDVI) from Satelite Imagery

MODIS, Landsat \Webinar

Bureau of
Land

BLM Remote Sensing /A Presentation
Management

(BLM)

Choosing a Data Access Took: ADPEEARS LP DAAC M AppEEARS

Choosing a Data Access Tool: LP DAAC Data LP DAAC DAAC2Disk, Data Pool

Choosing a Data Access Too: MRT LP DAAC MODIS MRTWeb \Video Tip

Decoding MODIS c ts using MODIS

LPDAAC MODIS AppEEARS Tutorial
Python Toolbox for ArcC

PEEARS, OPeNDAR,
es

LP DAAC MODIS, WELD Presentation, Webinar

https://lpdaac.usgs.gov/user_resources/e learning

User Services

Voice: 605-594-6116

Toll Free: 866-573-3222 (866-
LPE-DAAC)

E-mail: LPDAAC@usgs.gov
Web: https://Ilpdaac.usgs.gov/

L] fe
S u bsc rl be Release of AppEEARS Version 1.5: NASA MEaSURESs

SRTM data now available

for updates |EEr

Who uses NASA Earth science data? Dr. Nancy French
does!

09/20/2016
NASA Vegetation Index and Phenology (VIP) Data
Released

ZUSGS



