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Land Product characterization System (LPCS)

What is LPCS



Land Product
Characterization System

A web-based system
designed to use moderate to
high-resolution satellite data
for characterization, and
assist with validation, of
GOES-R ABI and JPSS VIIRS
products.

Input Products in Native Projections

Simulated GOES-R ABI Landsat ETM+ (7), MODIS MOD/MYDO09 (Surface Refl.}

TOA Refl. Surface Refl. Surface Refl.

b

Geographically Registered Output Products
Simulated GOES-R ABI Landsat

Tables and Charts of Individual Bands or Indices
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What is LPCS

A web-based system designed to
use moderate to high-resolution
satellite data for validation of
GOES-R ABI and JPSS VIIRS
products.

Bondville, IL SURFRAD

. Bondyville, IL SURFRAD
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What is LPCS

1. General characteristics
2. Desired functionality

Landsat 8 spatial resolution
vis/near IR 30 m
Thermal IR 100 m

Tour Guide

Bondville, IL SURFRAD
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$  1993magery Date: 10/4/2010 lat 40.052694° lon -88.371532° elev 214 m eyelalt: 7



Bondville, IL SURFRAD
What is LPCS onevitie

1. General characteristics
2. Desired functionality

Landsat sampling for 1000 x

1000 m target:

e 1100 samples at 30 m
resolution

e 100 samples at 100 m
resolution

Bondvillegsunfrad




What is LPCS: General Characteristics

Potential Output examples

Trending of similar bands of
data from multiple sensors.
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What is LPCS: General Characteristics
Potential Output examples

Land
Multiple sensor (satellite Surface
and in situ) comparisons Temp.
for single location and
date.

LST (K)
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What is LPCS: General Characteristics
Potential Output examples

Land Surface

Multiple sensor (satellite  Temp.
and in situ) comparisons

for single location and

date.

_ NDVI
Multiple sensor

comparison for multiple
locations and multiple
dates.

LST (K)

310

Bondville, IL: 1 August 2006
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Why LPCS utilization of Landsat?

Landsat Product Development

CDRs
Surface Reflectance (and NDVI), Processing Data into Information

Land Surface
Temperature/Emissivity

Validation

Evaluation
ECVs
Surface Water Extent, e I et
Burned Area Extent, i Modeling
Snow Covered Area Rasances

Orthorectified

]
f‘r.al:i uct-specific Surface reflectance
il Surface temperature

Essential
Climate
Variahle

Albeda
Land cover




LPCS - VIIRS validation synergy

Several products of

mutual interest

(e.g. VIIRS)
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LPCS — GOES-R ABI validation synergy

Several products of
mutual interest
(e.g. GOES-R ABI)

KEY
ABI Suvi EXIS
GLM SEISS MAG

ABL Advanced Baseline Imager
SUVLE  Solar Ultraviolet Imager

EXIS: Extreme Ultraviolet and X-ray
Irradiance Suite

GLM: Geostationary Lightning Mapper
SEISS: Space Environment In-Situ Suite

MAG: Magnetometer

BASELINE PRODUCTS

Aerosol Detection (Including Smoke and Dust)

Aerosol Optical Depth (AOD)

Volcanic Ash: Detection and Height

Cloud and Moisture Imagery

Cloud Optical Depth

Cloud Particle Size Distribution

Cloud Top Phase

Cloud Top Height

Cloud Top Pressure

Cloud Top Temperature

Hurricane Intensity

Lightning Detection: Events, Groups & Flashes

Rainfall Rate / QPE

Legacy Vertical Moisture Profile

Legacy Vertical Temperature Profile

Derived Stability Indices

Total Precipitable Water

Clear Sky Masks

Radiances

Downward Shortwave Radiation: Surface

Reflected Shortwave Radiation: TOA

Derived Motion Winds

"ﬁ;e?H_ot Spot Characterization z
and Surface Temperature (Skin

Snow Cover

Sea Surface Temperature (Skin)

Energetic Heavy lons

Mag. Electrons & Protons: Low Energy

Mag. Electrons & Protons: Med & High Energy
Solar & Galactic Protons

Geomagnetic Field

Solar Flux: EUV

Solar Flux: X-Ray

Solar Imagery: X-Ray

AN

NN

OPTION 2 PRODUCTS

Aerosol Partical Size

Aircraft Icing Threat

Cloud Ice Water Path

Cloud Layers/Heights

Cloud Liquid Water

Cloud Type

Convective Initiation

Enhanced "V" / Overshooting Top Detection
Low Cloud and Fog

Tropopause Folding Turbulence Prediction
Visibility

Probability of Rainfall

Rainfall Potential

Absorbed Shortwave Radiation: Surface
Downward Longwave Radiation: Surface
Upward Longwave Radiation: Surface
Upward Longwave Radiation: TOA
Ozone Total

S02 Detection

Flood/Standing VWater

Ice Cover

Snow Depth (Over Plains)

urface Albedo =

St sivi —
[_Vegetation Fraction: Green >

(legetationindex =

Currents

Currents: Offshore
Sea and Lake Ice: Age
Sea and Lake Ice: Concentration

Sea and Lake Ice: Motion




Land Product characterization System (LPCS)

Highlights of LPCS
1. Inventory & Ordering
2. Analysis Tools



Example of LPCS Functionality

Data extracted for VIIRS (NOAA and NASA products), MODIS, Landsat 8, and simulated

GOES-R ABI for the La Junta, CO, CRN station located within NASA golden tile (h09vO05).

USCRN Stations

@ Installed Pair (14)

@ Installed Single (100)
+8 in Alaska and 2 in Hawaii

CO La Junta 17 WSW

USDA Comanche National Grasslands (Timpas Site)
379N 1038 W 4420




Search within LPCS for Landsat and MODIS data coincident
with VIIRS and simulated GOES-R ABI data (provided by Univ.
Wisc./CIMSS).

ZUSGS

science for a changing world

Land Product Characterization System

Home

Login Register | RS Feedback Help

| Search Criteria | Data Sets | Additional Criteria || Results |

Search Criteria Summary (Show)

Clear Criteria

»
W (69° 05'59" N, 037°

2. Select Your Data Set(s)

Check the boxes for the data set(s) you want to search.
When done selecting data set(s), click the Additional
Cniteria or Results buttons below. Click the plus sign
next to the category name to show a list of data sets.

[ Use Data Set Prefilter {whats Tnis?)

Data Set Search:

E--Landsat Archive [

[ @ L8 OLITIRS

[ @ LPVS - Landsat? ETM+
-7 @ LPVS - Landsat TM
ElLandsat CDR L)

7] @[E] Land Surface Reflectance - GLS2010
] @ %] Land Surface Reflectance - GLS2005
=[] @[] Land Surface Reflectance - GL52000
[ @ Land Surface Reflectance - LT ETM+
~-[[] @ Land Surface Reflectance - L4-5 TM

(]

=NASA LPDAAC Collections
#-MODIS Land Surface Reflectance
*-MODIS Land Surface Temp and Emiss
F-MODIS Vegetation Indices

' 34" W) [ Options Overlays

Map Satellite

i,
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Search for Landsat and MODIS data coincident with VIIRS and
simulated GOES-R ABI data (provided by Univ. Wisc./CIMSS).

La Junta CO: Landsat 8 and MODIS data search
criteria

USGS Home
Contact USGS
Search USGS

Page Expires In1:57:48 C

=

=]
_|

™

Login Repgister [ Jll)J Feedback Help

' [FSearenCriteria | Data sets | Adaitonal Criteria

Resul —
jJaResults Search Criteria Summary (Show)

1. Enter Search Criteria

Clear Criteria

(37.5664, -102.8979)
To narrow your search area: type in an address or

place name, enter coordinates or click the map to
define your search area (for advanced map tools, view
the help documentation), and/or choose a date range.

AddressiPlace | Path/Row | Featurs

[stow] (cmar]

| Coordinates || Predefined Area

| Degree/Minute/Second

1. Lat: 38.0000, Lon: -103.9000 e
. 2. Lat: 38.0000, Lon: -103.7000 2 4 -
I 3. Lat: 37.8000, Lon: -103.7000 /R .
4. Lat 37.8000, Lon: -103.9000 w4 x

Use Map | | Add Coordinate || Clear Coordinates |
| Date Range || Result Options

Search from: 05/25/2013

] to: [07/05/2013 =

Search months: (all) -

T e

Options

QOverlays Map | Satellite
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Search for Landsat and MODIS data coincident with VIIRS and
simulated GOES-R ABI data (provided by Univ. Wisc./CIMSS).

La Junta CO: Landsat 8 data results

USGS Home
Contact USGS
Search USH

ge Expires In

Home Save Criteria Load Favorite ~ Manage Criteria Item Basket (1) kgallo@usgs.gov ~ 3¢ Feedback Help

h Crit tional
Search Criteria Data Sets | Additional Criteria || Results Search Criteria Summary (Show) Clear Criteria

4. Search Results
If you selected more than one data set to search, use
the dropdown to see the search results for each specific

data set

Show Result Controls =
Data Set

Landsat Surface Reflectance - L8 OLITIRS v

Entity ID: LC80330332013173LGNOO
Coordinates: 38.90446-104.66749
Acquisition Date: 22-JUN-13
Path: 33
Row: 33

Yed/HO

Entity ID: LC80320342013166LGNOO
Coordinates: 37.47472-103.57328
Acquisition Date: 15-JUN-13

Path: 32

Row: 34

YHd /FHO

Entity ID: LC80330332013157LGN0O0
Coordinates: 38 90424 -104 70401
Acquisition Date: 06-JUN-13

Path: 33

Row: 33

YddUWO

H E N

Entity ID: LC80330342013157LGNO0
Coordinates: 37.4743 -105.13802
Acquisition Date: 05-JUN-13

6 Path: 33
Row: 34
PddUWO < ‘
View ltem Basket »
Accessibility FOIA Privacy Policies and Notices Google Maps API Disclaimer
U.S. Department of the Interior U.S. Geological Survey i
e TSAov.

Page Contact Information: [ta@usgs.qov ¥



Search for Landsat and MODIS data coincident with VIIRS and
simulated GOES-R ABI data (provided by Univ. Wisc./CIMSS).

La Junta CO: MODIS-Terra data results

L PCS ' % USGS : USGS Home

_— - Contact USGS
Land Product Characteriza Search USGS

Land Product Characterization System (LPCS)

Home

Criteria Load Favorite + Manage Criteria

m Basket (2) kgallo@usgs.gov ~ JLiJ Feedback Help

Search Crileria || Data Sets || Additional Criteria | FResults™

Search Criteria Summary (Show) Clear Criteria

4. Search Results

A :, T i* (32.8057,-104.4580) Options Overlays
If you selected more than one data set to search, use y bR y Ly 229 i
the dropdown to see the search results for each specific £ i : B umh\ WISCONSIN
data set. OREGON
R IDAHO
Show Result Controls = »
Data Set 4 L5 3 10WA
1 y NEBRASK
LPCS - MODIS MODO9GA v g ! : KA
1 v ¥ s ILLINOIS
olineelh / : States
Displaying 1- 41 of 41 @ ! A T !
Entity ID: MODO9GA A2013185.h00v05.005 | 3 . i KANSAS | MISSOURI
Coordinates: 35.2926  -104 0738 y . 3
1 Acquisition Date: 04-JUL-13
Fldd/"®
OKLUAHOMA
Entity ID: MODO9GA A2013184.n00v05.005 .
Coordinates: 352026 ,-104.0738 ’ 3 .
2 | Acquisition Date: 03-JUL-13
Ydd/HO

Entity ID: MOD09GA A2013183.h09v05.005
Coordinates: 35.2926 ,-104.0738
Acquisition Date: 02-JUL-13

YedUHO pe

BAJA
V_,nL[FGﬁNb\ DUISIANA

s | Entity ID: MODOSGA.A2013182.n00v05.005
#" | Coordinates: 35.2926 ,-104.0738
4 ¥ | Acquisition Date: 01-JUL-13

T oaw |(YEAd WO

Entity ID: MOD09GA.A2013181.h09v05.005
Coordinates: 35.2026 ,-104.0738

5 Acquisition Date: 30-JUN-13
Add /IO i
P e o Basket's | ogle Map data ©2015 Google. INEGI imagery 2015 Terrahtetries | 200 km L1 | Terms of Use | Report a map error
| The up-to-date Google map is not for purchase or for download; itis to be used as a guide for reference and search purposes only.
0
Accessibility FOIA Privacy Policies and Notices Google Maps API Disclaimer

U.S. Department of the 1
URL: http://lpesexplorer.cr
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Select Product Contents

Enhanced Landsat
Products

[l Source Products

Additional ECVs and 1 Source Metadata
CDRs will be added to
menu as available. [l Top of Atmosphere Reflectance

[l surface Reflectance

[Tl  Band & Brightness Temperature

Spectral Indices

Surface Reflectance NDVI

Surface Reflectance NDMI

Surface Reflectance NBR

Surface Reflectance NBR2

Surface Reflectance SAVI

OO0O0O0OO0OO

Surface Reflectance EVI

Other Products

[l  CFMask (standalone file)

[l solr Index

Product Customization

1]

KA\ z USGS - 2 USGS Home
U | Contact USGS

science for a changing world

Land Product Validation System » Search USGS

Earth Resources Observation and Science (EROS) Center




Product Customization

Reproject Products

Enhanced Functionality Projection: | Geographic

Albers Equal Area
Sinusoidal
Universal Transverse Mercator

Modify Imags

1. Auto-registration of

data to common map @ Upper left X coordinate
projections for Upper left Y coordinate
analysis. Lower right X coordinate

2. User defines area of
interest for analysis
3. Match pixel size for all

) Pixel Resizing
Images

4. Several resampling Meters =]

options
@ Resample Method:

Lower right ¥ coordinate

MNearest Meighbor
Nearest Neighbor
Bilinear Interpolation

Cubic Convolution — -
wnruct roaeription (optional)

T

21



Example of LPCS Functionality

Example of georegistration of simulated ABI, VIIRS and Landsat data.

Simulated GOES-R ABI VIIRS Landsat

Input Data

Varied Pixel Sizes

Georegistered Data

Same Pixel Size
Same Map Projection




Example of Potential Analysis

Multisensor/multidate comparison

for La Junta, CO, CRN station in 2013.

Data included in analysis:

* Landsat 8: TOC NDVI

* NOAA-VIIRS: TOA NDVI

* NASA-VIIRS: TOC NDVI

e MODIS: TOC NDVI

* Simulated GOES-R: TOA NDVI

0.5

0.2 degree samples

0.45 -

0.4 -

035 -

0.3 -

NDVI

0.25 -

0.2 -

0.15 -

0.1 -

0.05 -

418

B MODIS-Terra

VIIRS-NASA

A VIIRS NOAA

GOES-R 1900 UTC

A
A
0 u -
A ! 2
140 150 160 170 180
Date

Each point within figures represents 0.2 x 0.2degree sample area.




Example of LPCS Functionality

Data extracted for VIIRS (NOAA and NASA products) and Landsat 8 for four CRN
stations located within NASA golden tile (hO9v05).

TX Muleshoe 19 S

CO La Junta 17 WSW

USDA Comanche National Grasslands (Timpas Site)
37.9 N 1038W 4420

USCRN Stations

@ Installed Pair (14)

@ Installed Single (100)
+8 in Alaska and 2 in Hawaii

1 Non-commissioned OK Goodwell 2 SE




Example of Potential Analysis

Multisensor/multidate comparison for four

CRN station locations in 2013.

e Goodwell, OK, day 152
* Muleshoe, TX, day 159
* Lalunta, CO, day 166

e Montrose, CO day 171

Data included in analysis:

e Landsat 8: TOA NDVI
e NOAA-VIIRS: TOA NDVI
e NASA-VIIRS: TOC NDVI

0.7

0.5 degree Sample

0.6 | |

0.5

0.4

NDVI

0.3

0.2

0.1

Date

# Landsat 8

W NOAA VIIRS
T A NASA VIIRS

[

r
* * n
*

150 155 160 165 170

175

Each point within figures represents .5 x .5 degree sample area.



Land Product characterization System (LPCS)

Path Forward



Path Forward

LPCS interface update:
Expected 30 Nov. 2015, one
seamless system for LPCS data
selection, ordering, and
product processing requests.

Order

http-fflpcsexplorer.crusgs.gov/

Data Products |~ e l

Define

output
products

Data
Transformation

\

Statistical
Characterization
& Uncertainty
Analysis

27



Path Forward

Predefined sample sites: user selectable for satellite (and potential in situ)
inter-comparisons

L PC S . L USGS USGS Home

" - Contact USGS
Land Product Characterlzatlon System 3 Search USGS
Land Product Characterization System (LPCS)

Page Expires In1:58:31 C
Home 2 New System Messages

Login Register Y1) Feedback Help

Search Criteria  Data Sets

Clear Criteria
1. Enter Search Criteria
To narrow your search area: type in an address or
place name, enter coordinates or click the map to
define your search area (for advanced map tools, view
the help documentation), and/or choose a date range.

Feature

"Coordinates  Predefined Area | CallVal sites |
Tl v | ——

"Address/Place  Path/Row

MINNESOTA

P SOUTH
© No coordinates selected DAKOTA

Date Rlnoe_ Result Options

Search from: 01/01/1920 < to: 02/111/2015

Search months: (all) v

NEBRASKA
Data Sets » | | Additional Criteria » | | Results » 3

Unlt'ed States

I
|
{
vl




US Climate Reference Network || ‘ustcrn

Path Forward

Predefined sample sites: user selectable for satellite
(and potential in situ) inter-comparisons
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Global Land Cover Validation: Global Stratification and
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Path Forward

Sentinel-2 and Sentinel-3 data hosted at USGS/EROS

+ SENTINEL-2

2 SENTINEL-3

VIS NIR SWIR Sentinel-2
i & ) 13 Bands
B9 B10 .
| -, " = 4 bands at 10 m resolution
& BY B3h Snow  ice / cloud discrimination 6 bands at20m
" }vggemmn 3 bands at 60 m
Red-edge
B6 B11 B12
B2 B3 B4 B8

% centre (nm) Width (nm)

0Oal 400 15

21.60

62.95

Lain Lier Leat
(WmZsrlpml)  (WmZsripm™)  (Wm2sel pml)

413.5

Ocean Land Color Instrument

2 21 Bands

0a2 41250 10 2593 74.14 5013
0a3 442.50 10 23.96 65.61 466.1 1811 0 a

0ad [ a0 | 10 19.78 51.21 4833 1541 | 300 m Spatlal rESO|ut|0n
0a5 510 10 17.45 4439 449.6 1488

Oab 560 10 12.73 3149 524.5 1280

0a7 [ e0 ] 10 886 2114 397.9 997

0a8 665 10 712 16.38 364.9 883

029 673.75 75 687 1570 4431 707

0al0 681.25 7.5 6.65 15.11 350.3 745

0all [ 70875 | 10 566 12.73 3324 785

0al2 | 78375 | 75 470 10.33 3777 605

0al13 761.25 25 253 6.09 369.5 232

0al4 | 764375 | 3.75 | 300 | 713 3734 305 |

0al5 | 76150 | 25 | 327 | 7.58 250.0 330 |

0al6 | 77875 | 15 422 9.18 277.5 812

0al7 865 20 288 617 229.5 666

0als 885 10 2.80 6.00 281.0 395

0al9 900 10 205 4.73 237.6 308

0a20 | 940 | 20 | 094 | 2.39 1717 203 |

0a21 | 100 | 40 | 181 | 3.86 163.7 152 ]
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Land Product characterization System (LPCS)

Summary



ZUSGS v,

science lor a changing world

- .
Land Product Characterlzatlon System »

Input Products in Native Projections

Land Product
Characterization System

A web-based system e I e Lt S S i
designed to use moderate to il
high_resolution satellite data Geographically Registered Output Products

Simulated GOES-R ABI Landsat

for characterization, and
assist with validation, of
GOES-R ABI and JPSS VIIRS
products.

Tables and Charts of Individual Bands or Indices

05
A ] [= D E F [} i
1 DATE DOY MINIMUNM MAXIMUN MEAN STODEV VALID
2 72 2014 183 £54 6850 3562327 693.2124 yes 0.8
3 7/3/2014 184 349 8084 2836.911 485.3851 yes i
a 7/5/2014 186 290 6780 3122.295 493.9331 yes
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Near-IR time series inter-comparisons



