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WEBINAR OUTLINE

Copernicus Australasia Regional Data Hub (10min)

Sentinels, Data, Applications and Case Studies (20min)

Working with Copernicus Australasia Regional Data Hub
o Sentinel Australasia Regional Access (SARA) map-based GUI (10min)
o SARA python API for advanced users (10min)
o NCI's THREDDS server (10min)
o Directly through the NCI’s file system for registered NCI users

Questions (15min)



COPERNICUS AUSTRALASIA
REGIONAL DATA HUB



WHY, HOW AND WHAT?

«  WHY: Australia relies on Earth observation (EO) data but does not have its own EO

satellites, European Union’s Copernicus Programme from 2014 - free and open data

« HOW: Copernicus Programme offering a deluge of data - 2,500 TB (2.5 Petabytes) in

the last 3.5 years, how to get this big data here given the distance and huge volume?

«  WHAT: Copernicus Australasia Regional Data Hub (the Hub) is the regional data
repository providing fast, free, open, trusted and reliable access to Sentinel satellite
data for users in Australasia, South-East Asia, the South Pacific and Australia’s

Antarctic Territory.



PARTNERS & USERS

Consortium partners The primary users of

«  Geoscience Australia (GA) the Hub are the partner
« the Queensland Department of Environment and Science (DES) agencies, large

«  the New South Wales Office of Environment and Heritage (OEH) government

* the Western Australian Land Information Authority (Landgate) organisations and the

+ the Commonwealth Scientific and Industrial Research Organisation (CSIRO) scientific research

«  New Zealand’s XERRA Earth Observation Institute community.
Delivery partners
*  The National Computational Infrastructure (NCI) operate the master data repository The Hub is Iooking to

+  Australia’s Academic and Research Network (AARNet) / GEANT expand its user base to
Supporting partners include industry,
*  The European Commission academia and non-

+  the European Space Agency (ESA) government sectors

+  the European Environment Agency across the region.

*  the European Organisation for the Exploitation of Meteorological Satellites (EUMETSAT)




REGION COVERED BY COPERNICUS AUSTRALASIA
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access to data over the region 1 -
shown for Sentinel-1 and -2
and globally for Sentinel-3. = i
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synced globally.
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DATA SYNCED BY THE HUB

Sentinel-1, 2014 to present - all-weather, day and night RADAR imagery for land and marine services
Sentinel-2, 2015 to present - high-resolution multispectral imagery for land and marine services
Sentinel-3, 2016 to present - high-accuracy optical, RADAR and altimetry data for land and marine services

Sentinel-5P, soon to be added - precursor to provide dedicated atmospheric compaosition monitoring

Data Sentinel-1 Sentinel-2 Sentinel-3 Sentinel-
RIocesSIilg SLSTR SYNERGY  Altimetry <l
Level (coming)
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SENTINELS, DATA &
APPLICATIONS



MISSIONS OVERVIEW

The Copernicus Programme was
formally known as Global Monitoring for

Environment and Security (GMES)

#sentinell

Sentinels 1, 2 and 3 Polar orbiting satellite example

-
Easy GIF Animator




SENTINEL-1 OVERVIEW

« Sentinel-1 is an imaging Synthetic Aperture RADAR (SAR) mission.

+ SAR operates at wavelengths in the microwave range (central frequency of 5.404 GHz)
that can penetrate cloud cover and are not impeded by a lack of solar illumination, so can

acquire continuous all-weather, day-and-night imagery.

Sentinel-1 comprises single instrument platforms carrying C-band (3.75 — 7.5 cm BeeRsiect

wavelength) SAR (C-SAR).

« The Sentinel-1A and 1B constellation provides high reliability, short revisit time (6 days),
geographical coverage, dual polarisation capability and rapid data dissemination to support
operational applications in the priority areas of marine monitoring, land monitoring and

emergency services.

« Sentinel-1 captures all global landmasses, coastal zones and shipping routes at high

resolution and covers the global oceans at regular intervals.



SENTINEL-1 DATA PRODUCTS
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SENTINEL-1 DATA PRODUCT EXAMPLE
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SENTINEL-1 APPLICATIONS

Applications of backscatter products (using the Ol Spl” Monltorlng
amplitude/intensity images for either or both
polarisations):

»  Agriculture
 Forestry

*  Hydrology - '
«  Oceanography / _ | . ]
«  Security -

Applications of INSAR products (using
interferometric products e.g. interferograms &
interferometric coherence):

« Time-series analysis of surface
deformation

*  Glacier motion analysis

+ Digital elevation mapping

«  Geophysical monitoring of natural hazards
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SENTINEL-1 APPLICATIONS
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SENTINEL-1 APPLICATIONS

Mine Deformation Monitoring
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Lake Muir, WA Earthquake 16 September 2018 (ML 5.7)
Sentinel-1 Interferogram et e e

S E N T I N E L - 1 Wrapped Interferogram (14092018 - 260201) _ - , ” ceus‘cm..m,
CASE STUDY

Mapping Surface
Deformation with
Sentinel-1 InSAR

Sentinel-1 interferogram of
the Lake Muir earthquake,
that occurred on 16

e

Line of Sight Phase (cm)

September 2018 = = e s N
0 28 ‘
* 16 Sep 2018 Earthquake Epicentre (GA) ?_,_} Km

Produced using Copemicus data: Sentinel-1B descending orbit, relative track 090, 14 & 26 September 2018
Looks: 8 range and 2 azimuth, precise orbit information used




SENTINEL-2 OVERVIEW

« Single instrument platforms carrying Multi-Spectral Instruments (MSI). =,
* Wide-swath (290km), high-resolution, multispectral optical imaging.

« The MSI samples 13 spectral bands: four bands at 10 m, six bands at

20 m and three bands at 60 m spatial resolution.

* The mission coverage and high revisit frequency of five days at the Equator provides for the

generation of geoinformation at local, regional, national and international scales.

* The data is designed to be modified and adapted by users interested in applications such as land
management, agriculture and forestry, disaster control, humanitarian relief operations, risk mapping and

security concerns.



SENTINEL-2 DATA PRODUCTS

Multi Spectral Product Description
Instrument Name in
8 SARA
| BOA reflectances in f: S2MSIL2A S2 MSI Level-2A Bottom-
o  cartographic mode* .
== AARIIALI I I A PP 77, ” Of-Atmosphere reflectance
TOA Reflectances in
cartographic geometry (L1c) S2MSIL1C S2 MSI Level-1C Top-Of-

Atmosphere reflectance




SENTINEL-2 DATA
PRODUCT EXAMPLE

TOA Level-1C image data (left)
and associated Level-2A BOA
image data (right) generated
using Sen2Cor processor




SENTINEL-2 APPLICATIONS

Land monitoring e.g.
* water monitoring
forest and vegetation monitoring

land carbon, natural resource monitoring %

«  global crop monitoring : \) e UAe St 13 Audtist

/
Fire
Monitoring

e natural disasters

Emergency management e.g. 5. @ ¥ - | X 2017?

*  humanitarian crises
Security domains e.g.

* maritime surveillance
infrastructure surveillance
peace-keeping
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Vegetation appears red in this S2 false-colour imge and burn scars appearblac'




SENTINEL-2
APPLICATIONS

Great Barrier Reef
Coral Bleaching

Images from the
Copernicus Sentinel-2A
satellite captured on 8
June 2016 and 23
February 2017 show
coral turning bright white
for Adelaide Reef,
Central Great Barrier
Reef.

8 June 2016

23 February 2017

100 m

Typical reef zonation:

region of coral patches shown above

Coral| Inner
Cay | Flat




SENTINEL-2 CASE STUDY

A New Approach to
Estimating Pasture
Biomass

Cibo Labs pasture
biomass: 5 daily fully
calibrated 10m imagery
(top left) to Fractional
Cover (top right) to Total
Standing Dry Matter
(TSDM) in kg/ha (bottom
left) to TSDM per
paddock (bottom right)
(Images supplied by Cibo
Labs)




SENTINEL-3 OVERVIEW

* The Sentinel-3 mission objective is to measure sea

o
surface topography, sea and land surface ol il
temperature, and ocean and land surface Instrument
colour with high accuracy and reliability to support Seza;d Land
ocean forecasting systems, environmental iy
monitoring and climate monitoring. Radiometer

* Sentinel-3 satellites carry 4 main instruments:

* Ocean and Land Colour Instrument (OLCI)

X-band

+ Sea and Land Surface Temperature

- . Antenna
Radiometer (SLSTR) _ : ’{é —
. A Antenna
* Synthetic Aperture RADAR Altimeter (SRAL) : o
Laser
« Microwave Radiometer (MWR) ' ki 908 e
[timeter

* The 2 satellites enable a short revisit time of less Soand
than two days for OLCI and less than one day for
SLSTR at the equator.




SENTINEL-3 DATA PRODUCTS

*Data Product Names in SARA

Ocean & Atmosphere Synergy Product SY 2 SYN
* Water Surface Directional Reflectance « Lond Surfoce Reflectances -

* Algal Pigment Concentration ™ « Aerosol Load over Land

* Total Suspended Matter Concentration

* Diffused Attenuation Coefficient

* Coloured Dissoived Matter Absorption VGT-P like Product SY 2 VGP
* Photosynthetically Active Radiation + Combined VGT-like TOA Reflectances

* Aerosol Load over Water

* Integrated Water Vopour OL 2 WFR

- Full Resolution - OL 2 WRR VGT-S like Product
. * Surface Reflectances

' - Reduced Resolution - = - NDWI

= -~ - 1 day synthesis -
Land & Atmosphere - e

Global Vegetation Index
FAPAR in Plan Canopy
Terrestrial Chiorophyll index
Integrated Water Vopour

- Full Resolution - OL_Z_LFR
- Reduced Resolution- Q.2 |RR

TOA Radiances ortho-
geolocated and resampled

- Full Resolution -

- 10 days synthesis - |

SY_2_VG1
SY_2_V10

OL_1_EFR

- Reduced Resolution - OL_]._ERR

~+ Sea Surface Temperature

L Land Surface Temperature

SL_1_LST

Brightness Temperatures and

~— TOA Radiances ortho-
geolocated and resampled

SL_1_RBT

SL_1_WST

e e e e e e e

Marine

1/20Hz Ku/C band waveforms

and parameters
Surface Backscotter S R 2 WAT
Sea Surface Height -
Significant Wave Height
Ocean Depth
Tides Height
Seaq Ice Concentration
Sea Ice Freeboard
Sea Surface Wind Speed
Rain Rote

Land

1/20H:z Ku/C band waveforms
and parameters
Surface Backscatter
Surface Height
Altimeter Ronge
Snow Density
Snow Depth

SR_2_LAN

Level 1

SR_1 SRA
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SENTINEL-3 DATA PRODUCT EXAMPLES

ea surface skin temperature

15-19 Jun 2017 compomte Sentinel-3A / SLSTR WST NR [PB2.16]-
N = 1427346, min = -1.99 C, max = 36.71 C
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SENTINEL-3 DATA PRODUCT EXAMPLES

Sentinel-3A OLCI algal pigment concentration
14-27 June 2017, 14-day composite, OC4ME clear water algorithm
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SENTINEL-3 APPLICATIONS

* OLCI - screens the ocean and land surface to harvest
information related to biology plus provides information on the

atmosphere and contributes to climate study.

*+ SLSTR - provides global and regional Sea and Land Surface

Temperature to a very high level of accuracy for both/v
climatological and meteorological applications.

*+ SRAL - provides ocean topography including mean sea level,
wave height, wind speed over the surface, sea-ice, ocean

currents, Kelvin and Rossby waves, eddies and tides. T,

Land Surface Temperature

* SYNERGY - provides continuity with SPOT VEGETATION, the

primary objective being land use monitoring, as well as Land Surface Images from Sentinel-3 SLSTR
_ ) . captured 25 July 2019 cand the
worldwide food security and the study of climate. Temperatu '€  previous heatwave on 26 June 2019.




OLCI terrestrial chlorophyl
SENTINEL-3 APPLICATIONS index (OTCI) 1 year evolution




SENTINEL-3
APPLICATIONS

Cyclone Debbie

The Copernicus Sentinel-3A
satellite's Ocean and Land
Colour Instrument captured
Cyclone Debbie as it struck
eastern Australia on 27
March 2017.




SENTINEL-5P OVERVIEW

* The objective of the Sentinel-5P mission is to perform atmospheric measurements with high spatio-
temporal resolution, to be used for air quality, ozone and ultraviolet radiation, and climate monitoring

and forecasting.

* The mission has one satellite
carrying the TROPOspheric
Monitoring Instrument (TROPOMI)

instrument.

 The Sentinel-5P data will be

available soon on the Copernicus

Australasia Regional Data Hub.




Sentinel 5 Precursor, total ozone, DLR-BIRA
2018-09-01

SENTINEL-5 APPLICATIONS

N

The applications and services of Sentinel-5P include:

* Provide services to weather forecast centres
* Monitoring volcanic eruption activities

» Determine sources and sinks of atmospheric

pollutants

* Issue poor air quality alerts

Ozone hole over Antarctica




SENTINEL 5P APPLICATIONS

Carbon Monoxide
e 1 1% August 2019

_ Sentinel=5P Carbon Monoxide (part per billion)

45 60131 75 90 105 120 135 150

Copernicus Sentinel-5P satellite imaged carbon monoxide from the Amazon fires between July and August 2019




SENTINEL-5P ‘ ‘
APPLICATIONS [~ S =
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WORKING WITH COPERNICUS
AUSTRALASIA REGIONAL DATA
HUB



DOWNLOADING DATA (i')

There are multiple ways to access data from the Hub:
1. Sentinel Australasia Regional Access (SARA) map-based GUI
2. SARA python API for advanced users
3. NCI's THREDDS server
4. Directly through the NCI's file system for registered NCI users

The SARA map interface and API are the recommended access paths and we will now
run through data download using both methods as well as THREDDS. The SARA methods

require users to register before they can download data.



SARA GUI

1. Register _ _
Sentinel Australasia Regional Access
2. Login Search over 4210349 products
3 Explore Data ACQUISITION PERIOD + Y A
Start Date rall Philippines

4. Single Download -

INSTRUMENT

PRODUCT NAME SENSOR MODE P

DRAW AN AREA OF INTEREST New Zealand/
Aotearoa
RESET SEARCH CRITERIA C SEARCHQ

:




.gov.au

ustralasia is a regional hub supporting , Europe's most ambitious and multifa

ata from Euro tinel satellite missions for t uth-East Asia and South Pac

can be found For general inquiries, please ¢




DOWNLOADING DATA
WITH THE SARA API

—



THREDDS

1. Access
2. Navigate

3. Download

ds00.nci.org.au/thredds/catalogs/fj7/ cataloc

NATIONAL COMPUTATIONAL INFRASTRUCTURE
Briorgay

Dataset Size Last Modified
E] Copernicus

E] Sentinel/

at see
HREDDS Data Server [Version 4.6.10 - 2017-04-19T16:32:55-0600]




.gov.au

ustralasia is a regional hub supporting , Europe's most ambitious and multifa

ata from Euro tinel satellite missions for t uth-East Asia and South Pac

can be found For general inquiries, please ¢




NCI FILE SYSTEM

1. Access — *Only for users with approved NCI access*

2. Navigate — Data is stored and named the same way as on THREDDS

3. Download




THANK YOU

FrontierSl has prepared this training material on behalf of the Copernicus Australasia Regional Data Hub Steering Committee.

FrontierSl has prepared this document in good faith based on the information provided to it, and has endeavoured to ensure that the information in this document is
correct. FrontierSl does not warrant or represent that the document is free from error or omissions and does not accept liability for any errors or omissions.

All material in this publication is licensed under a Creative Commons Attribution 4.0 Australia Licence, save for content supplied by third parties, and logos. Creative
Commons Attribution 4.0 Australia Licence is a standard form licence agreement that allows you to copy, distribute, transmit and adapt this publication provided you
attribute the work. The full licence terms are available from creativecommons.org/licenses/by/4.0/legalcode. A summary of the licence terms is available from

creativecommons.org/licenses/by/4.0/

Phone: +61 2 6249 9427
Web: www.copernicus.gov.au

Email: earth.observation@ga.gov.au
Address: Cnr Jerrabomberra Avenue and Hindmarsh Drive, Symonston ACT 2609

Postal Address:; GPO Box 378, Canberra ACT 2601
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