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Free and Open high resolution sensors: the Copernicus Sentinels
Update on Sentinel 1

Expectations for S1 and S2 use in CAP OTSC
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Use of satellite imagery in agriculture

300 m - 1 km Daily Global crop production Not crop specific,
trends difficult to separate

area and phenology

10-30 m Weekly Crop area, crop type, Requires massive

phenology, crop data processing,

et diversity/rotation globally consistent

methodology

0.5-5m On demand Area measurement, Costly, on sample

Commercial, but plenty choice deta,”?d meaSl.JreS’
precision farming
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Sentinel-1A

S1A is the very first of the Copernicus Sentinels.

A C-band SAR, dual-polarization, with several “modes”, 12 day
repeat cycle. Together with S1B (2016), 6 day repeat cycle!

Interferometric Wide (IW) mode is default [land] mode, 10 m
resolution, 185 km swath. ~0.8 Gb per polarisation channel.

“Full, Free and Open” access. Geocoding possible with the open
source S1l-toolbox, in batch mode

S1TBX also supports calibration, and a host of other [SAR specific]

image processing functions
6 May 2015




European
Commission

Atlantic
Ocean _
Pacific i S e
Ocean : g w=

6 May 2015



European
Commission
_—

""‘w : M’w
Chiskii G
RUSSI
e o
: % : ' HS
i o :.' gl I
Sopr=ta : ALGERIA | Ljea
g o e L i -
: o - E Atlantic R i el .-
|. X ;) Ocean . P 5 , docs Wit e &
PRacific ' ] - o
Ocean N el
@ (=] ~
_ BRAZIL e -
Ny e g Ocean b8
G ¥ AUSTRAL
.. C e =

6 May 2015




European

Commission
; e T el e ¥
- i o : ' =
L o™ W - — — EEJ | i, . il L primdit S —t |
=R Lo ) W i =
| Feature 4 |Vatue
B-0 sentinella
| - filename S1A_IW_SLC  15DV_20141201T050100_20141201T050127_003521...
filename S1A TW SLC 15DV _20141026T050100_20141026T050128 002996...
| filename S1A_IW_SLC_ 1SDV_20141014T050100_20141014T050127_002821...
filename S1A_TW_GRDH_15DV_20141201T050101_20141201T050126_00352...
| filename S1A_TW_GRDH_1SDV_20141026T050101_20141026T050126_00299...
filename S1A_TW_GRDH_15DV_20141225T050100_20141225T050125_00387...
| filename S1A W SLC 15DV _20150130T050058_20150130T050125 004396...
filename S1A_TW_GRDH_1SDV_20150120T7050059_20150130T050124_00439...
| filename S1A_TW_GRDH_1SDV_20141225T050100_20141225T050125_00387...
filename S1A_TW_SLC__1SDV_20141225T050059_20141225T050126_003871...
E .| filename S1A_TW_SLC 15DV _20150223T050058_20150223T050125_004746...
B filename S1A_TW GRDH_15DV_20150223T050059_20150223T050124_00474...
et filename S1A_IW_GRDH_1SDV_20150118T050059_20150118T050124_00422...
I filenama S1A_TW_RAW__0SDV_20150130T050056_20150130T050128_00439...
I | filename S1A_TW_SLC_ 1SDV_20150307T050058_20150307T050125_004921...
f filename S1A_TW_RAW__ 0SDV_20150307T050055_20150307T050128_00492...
in‘ei | filename S1A_TW GRDH_15DV_20150307T050059_20150307T050124 _00492..
filename SIA_TW_SLC__1SDV_20150118T050058_20150118T050126_004221...
S1A_TW_RAW__05DV_320150319T050056_20150319T050128_00509...

S1A_TW_GRDH_15DV_20150319T050059_20150319T050124_00509...
S51A IW_SLC 15DV_201503197050058_20150319T050125_005096...
S1A_IW_RAW_ 05DV_20150331T050056_20150331T050128_00527...
S1A_IW_SLC 15DV _20150331T050059_20150331T050126_005271...
S1A_TW_RAW_ 0SDV_20141225T050056_20141225T050129_00387...
S51A_TW_RAW__05DV_20150118T050056_20150118T050128_00422...
S1A TW_GRDH_15DV_20150412T050100_20150412T050125_00544...
S1A_IW_SLC  1SDV_20150412T050059_20150412T050126_005446...
S1A_TW_RAW_ 0SDV_20150412T050056_20150412T050129_00544...
S51A_TW_GRDH_15DV_201410147050101_20141014T050126_00282..
S51A_TW_GRDH_15DV_201503317050059_20150331T050124_00527...
S1A_TW_GRDH_15DV_20141003T165054_20141003T165119_00266..
S1A_IW_GRDH_15DV_20141015T165054_20141015T165119_00284...
S1A_TW_GRDH_15DV_20141027T165054_20141027T165119_00301..
S1A_TW_GRDH_15DV_20141031T050916_20141031T050941_00306...
S51A IW_SLC  15DV_20141019T7050908_20141019T050935_0028%4...
S1A_IW_SLC_ 15DV_20141003T165052_20141003T165120_002668...
S1A_IW_SLC 15DV _20141202T165052_20141202T165119_003543...
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In Europe, multiple coverage from overlapping
ascending and descending orbits!
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S1A New South Wales (AUS)

9 Oct, 14 Nov, 8 Dec

fIW-GRD, VH, 3x3 multi-looked, geocoded
Calibrated o ° in dB (scaled)
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S1A Ethiopia -
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Copernicus Sentinels

2015/2017

2021/2027

‘ S5A/B/C: Low Earth Orbit Atmospheric Chemistry Mission 2021/2027

S6A/B: Altimetry Mission pAVPAVPAVPAS
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Copernicus: the (near) future

S1A will eventually produce approx. 1 Tb/day (~ Q2/2015).

S2A will produce 3 Tb/day (10 m BGRN (4x), 20 m RNS (6x), 60 m
BNS (3x) with global land coverage, every 12 days.

S1B and S2B scheduled for launch in 2016. Another 4 Tb/day.
S1/2 C&D planned to guarantee continuity until, at least, 2025.
To be followed by S1/2 “next generation”.

“Big Data ”, but still manageable at Member State scales!
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Relevance for CAP OTSC

Sentinel-2 will become the prime satellite source for (public and
private) agri-monitoring applications, with Landsat-8 as a gap-
filler, and S-1 as complimentary, consistent reference;

In the context of controls, S-1 and S-2 will contribute to checks on
crop rotation/crop diversity, grassland conversion, some EFA
elements (TBD) and alternative sampling schemes;

Potential for highly automated processing and logical “alert” based
steering, with moderate needs for processing infrastructure [and
fully based on open source software]
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Thank you!

Sentinel-1:

Data hub: https://scihub.esa.int/dhus
(requires regqistration and login)

Sentinel toolboxes: https://earth.esa.int/web/sentinel-tbx

(no registration required)
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