


Copernicus Land Core Services
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Sentinel-2A: monitoring infrastructure & Urban areas:
Example 37 Bosporus Bridge
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Sentinel-2: Land Cover Classification

First land cover types
classification on the
entire African continent
at 20 m resolution !

1 Year Sentinel-2A
data ! (December
2015 to December
2016)

Next : with both
Sentinel 2A and 2B 10

B o data

m resolutlon Bl Trees cover areas
B Strubs cover areas
H = H Grassand
classification
B Vegataton aquatic or regularly floodad
reacha ble . Ié::\:;::ises. Sparea vegatation

B ouit up areas

Snow and/or lce

B Open vatar
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Sentinel-2: Agriculture

Sentinel-2 is the first optical mission to include 3 bands in the
‘red edge’, providing information on the state of vegetation

Sentinel-2 for agriculture :
esa-sen2agri.org
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Usage of red-edge bands

Toulouse area (France) - Sentinel-2 - 06 July 2015

by "(1 Summer Crops

. _4Y Map - 6 July 2015

‘R . Sunflower
Maize

Courtesy:
S2AGri, UCL,
Cesbio, ESA
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Vegetation monitoring




Sentinel-2: Agriculture {cesa

Sentinel-2 Revisit Time Capability
5 days revisit for crop dynamics

days
>85

80-85 [
75-80 [0
70-75
65-70
60-65 S
55-60 RAIT$

- -50-55 [ amga

- 14550
- {4045 §
- 135408
- 130-35

| B {2530 SRR 4
&= | 20-25 44

Effective coverage in
summer with S2-
A&B: repeat cycle of
5 days - cloud
coverage <15%

15-20 i
10-15
510 Lok % 5 X LT
0-5  South Africa JECAM site: 5 days revisit,
February-June 2013 - RapidEye
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Sentinel-2: Agriculture
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Sustainable use of agricultural land

FARMING BY
SATELLITE

How can we use Satellite
Technologies to Improve
Agriculture and Reduce
Environmental Impact?

A competition for students and young people across Europe and
Africa.

A

Slide 11
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S2 cloud free composite

Ukraine, July 2016
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S2 Crop mask {zesa

Ukraine — 2016

« National Coverage:
603.500 km?

* Field Scale: 10 meter
resolution

« Overall Accuracy: 96%

|:| Cropland

Bl Non-Cropland
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S2 crop mask and type mapping at field scale

Cloud free compaosite - July 2016 Cropland Mask - 2016 Crop type map - 2016
9@75122 986122 996122 976122 986122 996122 g76100 986100 996100
© B .. 4 — —

” T g

560424

56042

5504249
5594249

5594235

Ukraine 2016

] @
8 g g
2 3 g
) o B
793818 203818 813818 793818 803818 813818 793818
5 o =
& o o S
g
8 2 b

5352811
5352811

5342811
5342811
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S2 crop status monitoring over the season

18 Feb. 16 A 8 e ; ;
Fe AP e A Ukraine

18 Apr. 16 W N . "8 :
p e L. B 55* 2016
28 Apr. 16 5 e 2 ot % i e T B Leaf Area Index
Sk AN Rl D e, Y s
L7Jun. 16 Lol TR LV ISSEE TN R N TRERE
17 Jul. 16 - ¥ 1

8 Sept. 16 N E
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S2 & L8 cloud free composite

@ Cloud mask
) water mask

; -‘ S2 & L8 composite
Odessa, Ukraine
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Mali: Food Insecure Country
national statistics, crop damage

®
0
o

7.

November
2016

8 .
<L JicRrisaT

CGIAR INTERNATIONAL CROPS RESEARCH
NSTITUTE FOR THE SEMIARID TROPICS

-,
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Growth monitoring of cotton

Leaf Area Index

17/07/@B6A@0/2%/118)/2016

'A-JA-JAV—>

26/08/@9/11)/26161/2016

oL N WS

IgoU'fiaIa By
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Sentinel-2 and smart farming as backbone for \&\\?esa
future sustainable agriculture

Food Security | Crop Growth Monitoring

Spatial resolution of

= o L]

Leaf area [m?/m?]
w

N

Yy Leaf Chlorophyl
' Indicating nitrogen stress
Free, open and transparent | i g onee , "’_‘nd}"eld losses
Sentinel data & IT-platforms [~: & 5% —
(e.g. ESA’s FS-TEP) s
promote more sustainable
and more productive
agriculture everywhere on
the Globe, in industrialized
and developing countries.

| ' Irrigation Monitoring
Soil Moisture Mapping

www.vista-geo.de
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Sentinel-2: Mapping Water Bodies
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Water Quality Monitoring \ €Sa

Lake Turkana, Maximum Chlorophyll Index

- 2015-12-09
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\\ 12/ ter innovators >

UNEP sponge A
United MNations

Environment Programme
Contains modified Copernicus Sentinel data [2016]
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Sentinel-2: cloudless Mosaic

Unobstructed view of Earth !

~ 205 TB of data collected between May 2016 and April 2017
crunched pixel by pixel

(image credit: EOX) Slide 22
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APPLICATIONS TO
DISASTER MAPPING
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Etna eruption in spring 2017 {zesa

COMMIERE DELLA SERA

CORRIERE DEL MEZZOGIORNO CRONACA

@ / PO 8228 e a1 6T @

Etna, esplosione dal cratere: Vodstone
dieci persone ferite prendpesiessres -

Scopn i pis

15) Attha e notfiche i Conere dela Sera

0 © ©-0 0:9 O

CORRIERE DELLA SERA

2 W | . 7\
V! Tillerson alla > Lt ‘ &
Corea del Nord: : 3 A
«La pazienza sta 2 s
finendon - W g,

Rebecca Morelle

Back at hotel now after Etna explosion. Here's
@NewsCamerawoman with the massive hole a lump of rock
burnt through her coat

REBECCA MORELLE
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Sentinel-2: Mount Etna Eruption

Animation
combines
different
sensor
bands to
highlight
the
numerous
separate
fires
around
Naples.
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Sentinel-2
Space and Major Disasters contributions

I: Plettenberg Bay Fire

DVANCED FIRE
INFORMATION SYSTEM

Disaster call: 615
Plettenberg Bay burn scar

% Sensor: Sentinel-2A
Sensing date: 2017-06-14
Area burnt: 2985 ha

Sentinel-2A Data and Products © ESA 2017

@:esa CSIR

S E @I EEE European Space Agency
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CHILE - Bio-Bio Region
Concepcion area
Disaster Extent Map
Fires as of the 29/01/2017

Location Diagrams

Coquimbo L

Valparaiso

San Fernando

Talca
.

Concepcion
.
Temuco:
.

Legend
Crisis information Infrastructure

§ rovese e Primasy t08

Estimated burnt area 3

Hydrology
.
Interpretation
On January, 2017, the International Charter ‘Space and Major
Disasters' was activated for forest fi n Chi he fires began
in the midst of a dry summer with record temperatures
reaching 38°C. A heat wave, coupled with strong winds, spread
the flames rapidly. On January 20, a state of emergency has
been declared in south-central Chile due to the worst forest
fires that the region has experienced in decades.
The map shows the burnt areas and active fires in the
Concepcion area, Bio-Bio Region derived from Sentinel-2
imagery acquired on January 29, 2017.

Cartographic Information

0 5 10 N

e (1 A
Local projection: UTM Zone 18 S , Datum: WGS 84
Geographic projection: Lat/Lon (DMS), Datum: WGS 84

Scale: 1:200 000 for Al prints
Geometric references:

Horizontal: Landsat-7 ETM+, EarthSat Ortho GeoCover, RMSe 50m
Vertical: SRTM, maximum16m specification

Data Sources.

Crisis layers
Burnt areas and active fires are extracted from Sentinel-2 image
acquired the 29/01/2017, ® SERTIT 2017

Background layers

Sentinel-2 (10 m) image acquired the 29/01/2017 provided by
the European Space Agency

Towns, roads and other thematic layers

© SERTIT 2017, OpenstreetMap contributors 2017

Other layers
lobal Terrain Map, © ESRI

Framework

The products elaborated for this Rapid Mapping Activity are realised
10 the best of our ability, within a very short time frame, during a
crisis/exercice, optimising the material available.

All geographic information has limitations due to the scale,
resolution, date and interpretation of the original source materials.
No liability concerning the content or the use thereof is assumed by
the producer.

Map produced the 30 01 2017 by SERTIT
ERTIT 2017

sertit@sertit.u-strasbg.fr
http://sertit.u-strasbg.fr

uropean Space Agency



Copernicus Emergency Service uses Sentinel-2 for wildfire
impact assessment

Product N 108
PANTELLERIA - ITA
Fire - Situation as of 25/06/2016
Grading Map

=0T
M
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Charter call 580 Activation ID: EMSR184
Product N : 08FORBES, v1, Engiish

Forbes - AUSTRALIA
Flood - Situation as of 28/09/2016
Delineation Map

New
South
Wales

o6

Australian
Capital
Territory_ gmbers
V%

Cartographic Information
1:30000 Fullcolor IS0 A1, medium resoutin (200 dpi)

) 05 2 N
o

Grid: WGS 1984 UTM Zone 558 map coordinate system A

Tick marks: WGS 84 geographical coordinate system

Legend

Hydrology
Popuated Place —— Aver

[ Iresicens [ease
[ Jrercunsa Transportation
_ Isonsor Foatpant [ Jocamtery 4 horodrome
| couss Jeomimnssi Ry

Educational Sicpli v

[ —— Secondary Road

e Local Road

|
[ siamsniins

[Gonsosences it tha AGY

Froe
Evumtos posditin
[setiomerts

Towmpotann

Map Information

Ourna Septenber. heoy st nt S Essterm At cousi fosingsund e
R o S0 i Wonta v s v v o
Sraoum, v 50 B o sod skl Sondcam Samage o 1058

e st o shoms b tod densin n B s of Fooes (STRAUA, Tha
eyt T e kv v S a0 e it
s enaed vamoti StEiacs 5 GEDD o beaw, b na pOVRORM
e

[ wveanie |
| _zsweeots  [wecoroscaon | zeveaie |

Data Sources
Preevent image Sentnek 24 (scited cn 2108201 0812
overage) panaes o he Esgean Soace Agen
NES (016, Direutin Asiem Senies oot I
.t 168 % o covenge T
e angey s resared rovid s kananon
vector layers: OpenSiieeap © CpenSiveethiap conyiutors, Wimacia.ora
‘GoaNiames 2016, eined by B prokocar.
nset mags: JRC 2013, Namirs Earth 2012, GeaNames 2013

Pogulation dats Landacan 2010 © UT BATTELLE, LLC
g Elvation Mdel. SRTM S0m (NASAUSSS)

Disclaimer
s sebrud i e Cpamias EAS Tk Uopon sty e e e o
st and normation Al

g e <o o e e Do 6 5sumed b Do
e redueed by SR T wsases by  GEGS (000)

ettt vorionof s o e et srotucs vt
cpermics. eutmapping st ohcomponest EASR184

ems-apid-masonoBie ec europs s

© Eurcposn Un

For 4l CopyTght noice Vil Mip lemergency ccpemicus eutmapping amalce-copernicus-

ems.magping-partal

opernicus

Europe’ eyes on Earth

European Space Agency
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Sri Lanka Floods 24-25 May 2017: S1 & S2
synergy

Data Sources

Pre-event image: Copernicus Sentinel-2A (2016} (acquired on 27/03/2016 05:09 UTC, GSD 10 m)
provided by the European Space Agency.
Post-event image: Copernicus Sentinel-1B (2017) (acquired on 30/05/2017 00:24 UTC, GSD 10 m)
provided by the European Space Agency.
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&
Sentinel-2 & 1 synergies: Giant glacier &&\:‘sesa
collapses in Tibet, 17 July and 21 Sept 2016

A. Kdéb
Univ. Oslo

Strong ice
and‘snow. melt

. 3 : - Y 2
. -
Sentinel-1A 25 July 2016
¢+ 17 July avalanche hardly visible on 25 July

Sentinel-1 images -> Sentinel-2 needed

+ Sentinel-1 images show exceptional snow and
ice melt -> collapse trigger? Not visible on
Sentinel-2

« Warning of Chinese authorities before 21 Sept
collapse, based on Sentinel-2 data!
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Sentinel-2A displacement and landslides of 14 Nov 2016 New Zealand &-—esa
\ -
Earthquake
A. K&éb
Univ. Oslo

_Kekerengu
fault I

42 s

Papatea fault

42,2° S

10

————=km

173,8° E 174° E
* Measurement only possible due to high
precision of Sentinel-2

+ High repeat rate important due to frequent
cloud cover over NZ
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Landslides: cooperative approach S2, S1, L8

Sentinel 1A/B
g June 4 - June 10
Amyntaio lignite g .~ ¢ v
mine PPC ’

i Wy R W v %

3
R 1
1R

Landslide boundary [ -#&"™* > T
— FOSMERS - R 5 : *#% Amyntaio lignite
¥ * N AT S A g ~ mine PPC

5, V5. o "W ¢ 'Landslide boundary ;
;{ 4 i Y ‘ > - ey

o

 __ Anargiri village [\

Py

D
a \

\

Dr Geologist GEOTEE Centr.Greece
4 Ganas Athanassios

Valkaniotis Sotiris E ‘ 2 #| Dr Geologist Geodynamic Institute NOA
Dr Geologist GEOTEE Centr.Greece ¥ 2 ~ 4 Papathanassiou George

Ganas Ath_anassios . . : : . WSS Dr Geologist Dept.Geology AUTH
Dr Geologist Geodynamic Institute NOA
Papathanassiou George o 1 2 3 km

Dr Geologist Dept.Geology AUTH
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India river pollution

ps RGB S2A/MSI| 2016 10 22 (05 28 UTC)

Chemical Foam in the
Yamuna River (New Delhi)

Diving in: This Hindu doesn't seem to mind the foam caused by industrial and residential waste

RBINS/Qumten Vanhellemont
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