i } @ Geospatial Data Analysis Corporation (GDA Corp)
= “Monitoring The World, For A Better Tomorrow”

FOREIGN ICUI SEi

GDACorp. U S DA

Open Data Policy for Landsat Imagery:
New Opportunities for Regional and
Global Crop Mapping

Dmitry Varlyguin!, Stephanie Hulinal, Dath Mita?, Curt Reynolds?, Paul Provance?

(1) GDA Corp (Geospatial Data Analysis Corporation)
(2) USDA FAS IPAD (USDA Foreign Agricultural Service / International Production Assessment Division)

JACIE 2014

Civil Commercial Imagery Evaluation Workshop
the Joint Agency Commercial Imagery Evaluation (JACIE)
March 26-28, 2014
The Galt House Hotel
Louisville, Kentucky



v
GDACorp.US DA

NATIONAL AERONAUTICS
AND SPACE ADMINISTRATION

‘ + NASA Portal Search NASA:

e 2

\+,

Starting on June 4, 2007, the USGS is
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USGS is offering free orthorectified SLC-off
Landzat 7 datz of the United States a: partof a
pilot for the Landsat Data Continuity Mission
(LDCM) data policy. Eack new U.S. Landzat 7
acquisition will become part of this free archive.
Plans alzo call for Landzat 7 darta collected as
early az June 2003 o eventuallr be proceszed
and added to this archive.

Landsat 7 image of a tornado scar left
The free data ate available wia download. To see  Sfter s twister touched down in

what is available visit the USGS Global Wiseo
Visvalization Viewer. Select "Landsat Science™
and "SLC-off Std L17T," then click the "View
Images" button.

Further information:
+ visit the USGS Global Vizvalization Viewer

+ USGS pilot project makes high-quality Landzat data available for download

Other news.

+ Privacy Policy and Imporiant Nofices @/

sin. This June 15, 20

mage wss downloaded for free

07 L7

+ Idcm
+ usgs landsat site
+ data handbook

oK

NASA Official: James R. Irons
Website Curator: Laura Rocchio
Site last updated: November 20, 2012

http://landsat.gsfc.nasa.gov/news/news-archive/news 0092.html
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News Contact

ESA Sentinel-2 -- EU Satellite Data to Roam Free

EU Satellite Data to Roam Free

Jul 07, 2010 Date: Jul 07,2010 ° : e ”i"r ?
. . uthor: EARSC Executive - B - L )
In ltS June 16 2010 reS()lutlon on Secretary T'he Global Monitoring for Environment and Security (GMES) -‘iff‘ii‘f I
yrovide information on how the plane i

GMES, the European Parliament Ry Pl s casbinsl b Tiies Saial ot sl dard o aaaria
voted though a resolution that o i Elipesn Union
concluded: “There should be a full
and open-access data policy for the e s S

Sentinels through a free-of-charge - -
licensing and online access scheme,
subject to security aspects.” sccess dats policy f

http://earsc.org/news/eu-satellite-data-to-roam-free
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Stamp Out Deforestation

DMCii’s Satellite Imagery Helps Brazil Stamp Out
Deforestation

re | | [~ Email

DMCll S Sate I I i te I m ag e ry H e I pS 1, 2012—Remote sensing solutions provider DMC International Imaging Ltd

h Brazil's National Institute for Space Research (INPE) to deliver near real-time

B raz i I Stam p O ut Defo restati O n clearing in the Amazon rainforest and target illegal Iogging s it happens.

e of satellite imagery to monitor deforestation, providing information ceniral to
Brazil's war on deforestation that has cut deforestation rates by 78% since 2004. The space agency's
groundbreaking DETER service uses regular satellite images to detect forest clearance as it happens — rather than
]an—Feb 2011 surveying the damage afterwards — guiding Brazil's enforcement officers to provide effective forest clearing control.
However in recent years, the authorities have discovered that illegal loggers are clearing smaller areas to evade
datacting fyy the 250metre-pixel MODIS data that is currently in use.

the data Coverlng Brale Wlll be made freely £2 1m contract signed with DMCii will enable INPE to downlink higher resolution 22metre resolution data
. . om the UK-DMC2 satellite to its groundstation at Cuiaba, Brazil. With approximately 130 times as many
avallable On Op en llcense thI‘Ollgh the INPE r hectare as the MODIS images currently in use, the data will detect these smaller clearings and provide
. ziled maps. The UK-DMC2 satellite will image the entire Amazon basin every iwo weeks, so that the
WebSIte 5 are alerted as soon as possible after logging is detected. In a unique agreement, the data covering
orazmwml be made freely available on open licence through the INFE website so the general public can follow
progress against deforestation.

Dr. Gilberto Camara, Director General of INPE said: “With the recent failure of Landsat 5 it became urgent io
increase the supply of satellite imagery to operate our forest monitoring system, and DMC data provides a very
cost effective tool. The 650km wide swath DMC imagery provides a frequency of coverage and level of detail
which enhances the ability of our DETER system to ideniify deforestation at an early stage. | am particularly
pleased that DMCii has agreed to an open licence so that INFE can make the data freely available through its
website — an innovation which has enhanced public monitoring of forest management in Brazil.”

The contract builds on seven years of cooperation with INPE. Paul Stephens, Director of Sales & Marketing at
DMCii commented: “DMCii has a commitment to improved forest governance and management through the
provision of timely and reliable information. This is especially important for development of effective REDD+
programmes in tropical forested countries. | am delighted to extend our long standing work with INPE, which is the
wnrld laadar in tha finht anainet dafaractatinn ”
http://eijournal.com/2011/jan-feb-2011/departments-jan-feb-2011/industry-briefs-departments-jan-feb-2011/business-industry-briefs-departments-jan-feb-2011/dmcii%e2%80%qggs-satellite-imagery-helps-brazil-
stamp-out-deforestation?utm_source=EIX+Subscribers&utm_campaign=ffc72fcs76-April 194 19_2012&utm_medium=email




Why Landsat

Free Landsat imagery offers global, spatially and temporally
consistent analytical data that is well suited for regional and
global crop monitoring and analysis.

GDACorp. USD A

Landsat and Landsat class imagery allows direct and objective
assessments of crop types, distribution, status, progress, and crop
expectations.

It offers a repetitive, detailed, timely, and affordable way to
monitor and analyze crops globally and to generate in-season crop
maps.

In combination with free MODIS Terra and MODIS Aqua imagery,
Landsat can be used in global crop condition assessments and crop
yield forecasts.
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e Operational Data Flow
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USGS: Landsat 5, 7, 8
(preset schedules; auto-collection)

INPE: P6-AWIFS, P6-LI1SS3
(preset schedules; auto-collection)

Ortho-Rectification

‘ Surface Reflectance Calibration I

v | v

Off-Line NRT Crop Analysis On-Line RT Crop Analysis
(preset schedules and Ad Hoc) (user driven via GeoSynergy webGIS)




723  Landsat for USDA FAS Crop -

Analytics
GDACorp. U SD A

GDA Landsat Imagery: Orthorectified and Surface Reflectance Calibrated

Access via GeoSynergy (https://www.GeoSynergy.com) for on-line crop and land cover mapping
Access via GDA Image Archive (http://rasta. GDAcorp.com/Image Archive/) for imagery download
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LISS3

INPE (Brazil) P6-AWiFS & P6- ¢
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P6-LISS3 2009-2012 Coverage
(as of November 13, 2012)




Crop Mapping
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Preset Schedule and Ad Hoc NRT Crop Maps

The maps provide per-pixel information about dominant crop(s) extent within an
administrative region. The map focuses on detection of crops that cover a significant --
typically more than 20-25% -- fraction of the total cropland area. Annual and in-season maps
are generated.

GDA uses multiple lines of evidence and relies on a weight-of-evidence approach in the crop
classification process. The prior and conditional evidences are derived from historical
information about crop presence, crop calendar, rotation practices, crop coverage expectations,
and a knowledge-base of anticipated crop spectral and temporal signatures.

Maps delivered via GeoSynergy webGIS service.

On-Line RT Crop Maps

Hands-on Crop Mapping: Analyst driven mapping using Landsat-class imagery and mapping
tools via GeoSynergy.
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USA Crop Maps

In-Season, Field Level Crop Mapping for USA: 2006 — 2014. 30 meters. ~Monthly
Updates During Crop Season. Mainly an R&D for international crops.

GDA CORP.
View:|  SingleMap |  TwoMaps
Map || Legend || Mask

Projects |

Class Color  Class Name
‘ Corn
Cotton
Rice
Sorghum
Soybeans
Sunflower
Peanuts
Tobacco
Sweet Corn
Pop. or Orn. Corn
Mint
Barley
Durum Wheat
Spring Wheat
Winter Wheat
Other Small Grains.
Dbl. Crop WinWht/Soy
Rye
Oats
Millet
Speltz
Canola
Flaxseed
Safflower
Rape Seed
Mustard
Alfalfa
Other Hay
Camelina
Sugarbeets
Dry Beans
Potatoes
Other Crops
Sugarcane
Sweet Potatoes
Misc. Vegs. & Fruits
Watermelons

Onions
Pickles

|« | m

Clear Colors | Original Colors | Original Order |

Seasonal Charts

1

_GeoSynergy WebGIS

ContactUs |

| Watch a Tutorial - |

| Muttivariable Charts| Admin | Log Out |

|| Lat/Lon: 46.367, -98.350

GDA 2014 USA Land Cover Map (30m) on 2014-03-10



== USA Crop Maps

GDA USA Crop Map (30m) -- August 2013
) ‘
Al Geosynergy WebGIS Landsat Coverage
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—.__GeoSynergy WebGIS

SeasonalCt

GDA USA Crop Map (30m) — September 2013
Landsat Coverage

Mutivariable Charts

hats | Chars

“ W GDA USA Landcover Map (30 verage on 2013-09-30 draped over Googl

etfaut Colors | Restore Orig | Zoom o LatiLon 50,869, -125.696




SA Crop Maps

s e ——

GDA USA Crop Map (30m) -- August 2013
per pixel Confidence
— e

View:|_ Sngle Map Two laps SeasonsiChads | Chars | Mutwariable Charts

Waich a Tutorial~ | Contact Us. Log Out

“JGDA USA Landcover Map (30m) Confidence on 2013-08-07 draped over Google Satellite | !
Vip || Legend || Witk || Projecs | ks

185 Color  Class Name
Low Confidence
Medhm-Low Confidence

Medium-High Confdence

B o conrcence

A K TR GDA USA Crop Map (30m) — September 2013
ONcReS ' per pixel Confidence

View:| Sngeuap. | TwoMsps

SeasonsiChads | Chats Mutivarable Charts

Viaich a Tutorals | Comac Us. Log Out

W GDA USA Landcover Map (30m) Confidence on 2013-09-30 draped over Google Satelite [l
Mo | Legend | Mosk | Projects | Fies :

pss Color  Class Name

B o coroence
eduLow Confience
edumgh Contdence

I ot conroence

Clear Al Colors | Restore Detaut Colors | Restare Orig| | Zoomto: LatLon:34 734, -93792

Google

Clear Al Colors | Restore Detaut Colors | Restore Org | Zoomto LatLon50.731, -69.841
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RSA Crop__Maps i

GDACorp.US DA
In-Season, Field Level Crop Mapping for South Africa

> B GeoSynergy WebG 1S

GDA CORP
View:|. SingleMap | TwoMaps || Seasonal Charts | Charts | Muttivariable Charts | | watch a Tutorial v | ContactUs |  LogoOut |
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Viewzl Single Map. l Two Maps

Map Legend Mask Projects Fields

[=] No Dataset
4 =5 GDA Crop Monitoring
[=] crop NDVI Anomaly By Admin Unit
5 Crop NDVITime Difference By Admin Unit
[Z] Crop Statistics By Admin Unit
:_E] GDA USA Landcover Map (30m)
DA USA Landcover Map (30m) Confidence
DA USA Landcover Map (30m) Coverage
DA S. America 04/05/2013 Crop map

|_J Crop Maps for YF
(_JmMoDis
[_JLandsat and Landsat-class
(2] High Resolution
(_J Crop and Landcover Maps
[ Weather
(] Special Projects

4 |Date

M4 &

FOREIGN AGRICULTURAL SERVICE

Seasonal Charts | Charts

| Muttivariable Charts

‘B GDAS. America 04/05/2013 Crop map draped over Google Maps
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v | Location

Class Color

« | Options
Dataset Opacity:
Base Map:
Spectral Profile:

Time Series Profile:

Map Legend Mask
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Paraguay:
Projects Fields \\
Class Name 3
Corn
Soybeans
Sugarcane
Coffee
Corn 2nd
Corn/ Corn 2nd
Soybeans / Corn 2nd

| Overlays

Admin Boundaries: @ None
() Level 1 (Country)
) Level 2 (Sub-Country)
() Level 3 (Sub-Sub-Country)
() Level 4 (Sub-Sub-
Sub-Country)

Admin Names: 7

Populated Places: =

Streets: )

2/& Arg;,
r 3

3
Googie T
Map data ®2012 Google, Inav/Geosistemas SRL, MapLink, Mapcity - Terms of Use

Zoom to: Lat/Lon:-39.234, -53.296

Tocantins

< : Gerais

Watch a Tutorial v | ContactUs |

Websit Bilizn, Website Hosting, and Data NsGicement =

GDA S. American 04/05/2013 Crop Map (56m)

Log Out

S. American Crop Maps

Reau N GDA 2012-1350Y
\‘ Araguay Estimate (ha)
Alto Paraguay -
i85 Go || AltoParana 872,357
y Rl Salyador Amambay 131,626
o sergip | Boqueron -
Caaguazi 390,997
Caazapa 160,662
) Canindeyu 564.352
_Minas Central -
Belo Concepcion 26.659
Horizonte . —Espirito Cordillera -
SO Santo B
Guaira 13,925
Ttapua 565.896
. —Rigde Misiones 31.654
o Janeiro — -
Rio de Neembucni -
Janeiro Paraguari 55
Pte Hayes -
San Pedro 254.450
Asuncion -
PARAGUAY 3,015,994
\
. GDA 2012-13 CORN (15 harvest)
Brazil .
Estimate (ha)
Bahia 472,607
Distrito Federal 48.807
Espirito Santo 25,160
Goiag 347,500
Mato Grogso 95,294
Minas Gerais 1.081.163
Parana 800,470
Rio De Janeiro 15,328
Rio Grande Do Sul 1,103,965
Santa Catarina 503,528
Sao Paulo 647.000
BRAZIL 7.612.382 |




—== Ethiopian Crop Maps

GDA Corp. U S D A
In-Season Crop Mapping for Ethiopia (Rice)

View: Single Map | Two Maps Seasonal Charts | Charts | Muttivariable Charts Watch a Tutorial v | Contact Us Log Out
“El=
Map | Legend || Mask || Projects .
Class Color  Class Name { 1 v H s}
_ || GDA Ethiopia Rice 2013-2014 (30m) on 2014-03-10 =2
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On-Line RT Mapping

GDACorp. USD A

Empower the Users!

GeoSynergy Offers Most Recent and Historical Landsat and
Landsat-class Imagery
« Perfect imagery for Crop Mapping and Analysis
 Full Resolution, All Multispectral Bands Imagery
« Orthorectified and Surface Reflectance Calibrated
» Generate Virtual Mosaics. Mix and Mash Imagery Datasets
« Mask Imagery by Land Cover Class(es)
» Analyze Image Spectral Properties
» Map Land Cover and Features of Interest in Real Time
 Generate Statistics
* Download Your Maps
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GeoSynergy O

n-Line Mappingl8
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|| Map

View:| . SingleMap | TwoMaps |||

Legend Mask || Projects |

[=] No Dataset
1> (Z GDA Crop Monitoring
> (CJMoDIS
4 () Landsat and Landsat-class

[=] Landsat Mosaic

Image Archive Search
Date of Most Recent Landsat Scene
Number of Collected Landsat Scenes
> [_JAVHRR
1> (ZHigh Resolution
> (Z] Crop and Landcover Maps
1> [ Weather
1> [_) Special Projects.
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/@- Crop Spectral Properties

(1) Individual crop types exhibit distinctive spectral signatures
(2) During key time windows individual crop types exhibit unique spectral

signatures
(3) Crop spectral properties predictably change over time

bare soil

w— EMEIgINg CIop |

Reflectance
N

== recently emerged crop
— well established crop
‘_L%i A

Near-IR SW-IR

<« Crops

Green Red

Reflectance

Satellite Sensor Spectral Bands

Green Red Near-IR SW-IR

Satellite Sensor Spectral Bands
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Real Time Crop Mapping and Stats Generation with GeoSynergy

(1) Select Imagery
(2) Open Mapping Tool; Drop Points; Initiate Mapping

_GeoSynergy WebGIS

GDA CORP. GDA CORP | _ ‘ \
View:| . SigleMap |  Twolaps Seasonal Charts Charts. | Mutivariable Charts | | Watch a Tutorial v Contact Us Log Out. View:|. SingleMap.|  TwoMaps | Seasonal Charts | Charts. | Mutivariable Charts. Watch a Tutorial v | Contact Us Log Out.
» £l © | |52 4|2 | zoomto: Lat/Lon: -23.383, 148.263 » [Tl © | 7= | 78 44| 12 | Zoomto: LatiLon: -23.518, 148.133

Landsat8 OLI - 2014-01-21 - draped over National Geographic Map Landsat8 OLI - 2014-01-21 - draped over National Geographic Map

Spectral Profile: Image Archive Search

7500

N

Green Red NIR SWIR1 SWIR2

e —

| AddPoints | MovePoints | DeletePoints |  Clear Al | MNextCiass |Train Classifier From Points ~
Adjust Threshold: ' -+ 100 | Reset |
0] Select Admin Level to Map: | Level 4~
B wap Opacty:
Computed Area (ha):

Export Map to GeoTFF | Start New Map




On-Line Real-Time Mapping

GDACorp.US DA
(3) Save Map and Stats

)4 |- GeoSynergy WebGS o

View:|. SingleMap |  TwoMaps | Seasonal Charts | Charts | Multivariable Charts Watch a Tutorial » | Contact Us Log Out

5

iw-’\ [ | Zoomto: Lat/Lon: -23.593, 148.407

draped over National Geographic Map

Spectral Profile: Image Archive Search

7500

3000

@r1 @r24

®ri2 P25
I —— P13 P26

Blue Green Red NIR SWIR1 SWIR2 . ks

Add Points | Move Points L Delete Points | Clear All | Next Class | Train Classifier From Points ~
Adjust Threshold: = {+(202 | Reset |
Select Admin Level to Map: |Level4~
Map Opacity:
Computed Area (ha): 19252.83

| ExportMapto GeoTFF | Start New Map
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Concluding Remarks
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* Free of charge Landsat imagery -- Great example by USGS!

* Free access to Landsat imagery has created a wealth of new
analytical and business opportunities and has had a profound
impact on remote sensing applications.

* Free Landsat imagery made it truly possible to move from one
date / one footprint mapping to regional and global analysis of
land cover.

* Generation of regional crop maps -- annual as well as in-season
maps (updated throughout the growing season) — now became
possible.
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Concluding Remarks

GDACorp. USD A

* Combined with recent web tool developments, massive amounts
of full resolution, all bands Landsat data can be presented on-line
for viewing, manipulation, and analysis.

* On-line analytics can now include real-time Landsat time series
drilling and regional mapping with Landsat imagery.

* We can expect an emergence of applications - in a near future --
for mapping global croplands with Landsat imagery in near real
time. Similarly to the fully automated orthorectification and
imagery calibration of Landsat; global mapping and change
analysis will eventually become automated and routine.
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GDA Corp

Dmitry L. Varlyguin, Ph.D.

301 Science Park Road, Suite 112, State College, PA 16801

Source : http://globalpartnerpro.com

814-237-4060
dmitry@gdacorp.com

http://www.GDAcorp.com
https://www.CropSignal.com
https://www.GeoSynergy.com
http://rasta.GDAcorp.com/Image Archive




