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C
opernicus at a glance – W

hat is it? 

A"source"of"inform
a.on"for"policym

akers,"scien.sts,"businesses"and"
the"public"at"large"

A"European"response"to"global"needs"to"m
anage"the"environm

ent,"
and"to"ensure"civil"security"A"user;driven"program

m
e"of"

services"

An"integrated"Earth"O
bserva.on"system

"of"system
s"(com

bining"
space;based"and"in;situ"data"w

ith"Earth"System
"M

odels"and"
services)"



C
opernicus at a glance - O

bjectives 

Source:(Copernicus(D
ays(Rom

e,(758(O
ctober(2014((



C
opernicus at a glance – C

om
ponents 

Source:(Copernicus(D
ays(Rom

e,(758(O
ctober(2014((



C
opernicus at a glance – From

 R
&

D
 to O

perations 

Source:(Copernicus(D
ays(Rom

e,(758(O
ctober(2014((



C
opernicus Services 

Land 
M

arine 
A

tm
osphere 

Em
ergency 

C
lim

ate C
hange 

Security 

Services"m
onitoring"Earth"system

s"

Horizontal"services"



C
opernicus EM

S - O
verview

 



C
opernicus EM

S R
apid M

apping - O
verview

 

W
hat:(a(EU

(Copernicus(Service(providing(geo5inform
aDon(products((i.e.(m

aps)(to(support(
civil(protecDon(and(hum

anitarian(aid(operators(in(their(tasks(related(to(the(prevenDon,(
preparedness(and(reacDon(to(natural/m

an(m
ade(disasters.((

U
sers:(authoriDes(enDtled(to(m

anage(civil(security(related(aspects(in(the(diff
erent(European(

M
em

ber(States(as(w
ell(as(internaDonal(organizaDons(such(as(the(U

nited(N
aDons,(the(W

orld(Bank(
or(other(N

G
O
s.(

Q
U
ICK"FACT"SHEET"

N
AM

E"
CO

PERN
ICU

S"EM
ERG

EN
CY"M

AN
AG

EM
EN

T"
SERVICE"–"RAPID"M

APPIN
G
"

Coordinator"
Joint(Research(Center((European(
Com

m
ission)(

Provided"info"
Several(types(of(m

aps(over(crisis(area(

Area"
W
orldw

ide(

Source"
Satellite(data,(integrated(w

ith(other(
geodata(

Delivery"
Few

(hours(aV
er(satellite(acquisiDon(

Service"
availability"

A
ll5year5round(24/7(

hU
p://em

ergency.copernicus.eu"



C
opernicus EM

S R
apid M

apping – B
rief history 

G
IO EM

S Rush 
Copernicus EM

S Rapid M
apping 

Feb(2015(5(2019(
2012(5(2015(

Flood 

Fire 
 

Storm
 

 Volcano 
 

Industrial 
Accident 
 

Landslides 

Earthquake 
H

um
inarian Crisis 

 

!
 ConDnue(of(G

IO
(EM

S(Rush(Service((2012(–(2015)(

!
 Provision(of(geo5inform

aDon(in(em
ergency(situaDons((

so(far(162(acDvaDons(w
orldw

ide(
(!
 24/7/365(avaliability(

!
 Standardized(products(

Safer/LinkER 



C
opernicus EM

S - Stakeholders 

DG
"JRC"

Technical(supervision(of(operaDons(and(Contract(
m
anagem

ent((

DG
"ECHO

""
24/7(Em

ergency(Response(CoordinaDon(Centre((ERCC)(
accepts(/(denies(requests(for(acDvaDon((

ESA"
EO

(data((via(a(delegated(act(from
(the(Com

m
ission((G

SC5

D
A
(Program

)((

Authorised"U
sers:(

N
aDonal(Focal(Points,(they(can(subm

it(a(request(for(

acDvaDon(to(the(ERCC(

DG
"G
RO

W
"Copernicus"U

nit"(
O
verall(program

(coordinaDon(and(poliDcal(steer(



C
opernicus EM

S - Products 

!
 

D
igital raster data products 
" 

Full-colour, Form
at ISO A1 

" 
Resolution 100 – 200 – 300 dpi 

" 
JPG

 + W
orld-File 

" 
G

eoTiff 
" 

G
eoPD

F 
" 

M
etadata 

!
 

D
igital vector data products 
" 

D
epending on the requirem

ents (Crisis 
Inform

ation, adm
inistrative boundaries, 

toponym
s, w

ater, settlem
ents, ....) 

" 
ESRI shape Form

at 
" 

G
oogle Earth KM

L Form
at 

 

PRODUCT"FORMAT" PRODUCT"TYPE"

Reference"M
ap"

Pre(event(m
ap(

G
rading"M

ap"
Post(event(dam

age(extent(
Delinea.on"M

ap"
Post(event(disaster(extent((

SERVICE"LEVEL"

Service"Level"1"(SL1)"delivery".m
e"

5 
Reference(m

aps:(9(hours(
5 

D
elineaDon/G

rading(m
aps:(3(hours(

(FA
M
),(12(hours((Final)((

Service"Level"5"(SL5)"delivery".m
e"

5 
Reference(m

aps:(5(w
orking(days(

5 
D
elineaDon/G

rading(m
aps:(5(

w
orking(days(

All".m
es"are"considered"star.ng"from

"
the"availability"of"suitable"satellite"data(



C
opernicus EM

S R
apid M

apping – W
orkflow

 



C
opernicus EM

S R
apid M

apping – W
orkflow

 

A
ctivation m

echanism
 and procedure 

N
aDonal/InternaDonal(U

ser(
(A
U
,(A

SCU
)(

ERCC(/JRC(

CoordinaDon(/(satellite(
data(tasking(

ProducDon(/((
data(provision(

ESA
((



C
opernicus EM

S R
apid M

apping – Tim
eline 

Typical Tim
eline 



C
opernicus EM

S R
apid M

apping – A
ctivation 

W
ord(or(PD

F(version(to(be(
sent(as(an(e5m

ail(ab
achm

ent(

and((follow
ed(by(a(phone(

alert(to(the(ERCC.(



C
opernicus EM

S R
apid M

apping - Statistics 

 S
u

m
m

ary of th
e C

op
ern

icu
s EM

S
 R

M
 sin

ce A
p

ril 2
0

1
2

  
  S
ervice w

as activated 1
6

2
 tim

es, m
ore than 1

7
0

0
 m

aps produced 
(approx. 40 activations per year). M

ore than 5
0

 cou
n

tries w
orldw

ide 
involved, of  w

hich 2
2

 EU
 M

S
. S

erving m
ore than 4

0
 different U

sers  



Triggering entity: D
G

 EC
H

O
 ER

C
C

 (European C
om

m
ission) 

!
   C

opernicus E
m

ergency M
anagem

ent S
ervice in R

apid M
apping m

ode w
as activated by the E

U
 E

m
ergency 

R
esponse C

oordination C
enter (E

R
C

C
) on A

pril 25th, 2015 requesting detailed dam
age assessm

ent over 16 
areas of interest spread across the country. 

!
  A w

ide set of optical very high resolution im
ages w

ere acquired to cover the sparse affected areas, show
ing 

dam
ages to buildings, landslides, road blocks and spontaneous gathering areas. 

Event description: 
 A violent earthquake w

ith a m
agnitude of 7.9M

, 10K
m

 depth 
has hit central N

epal at 6.11 
U

TC
 on the 25th of A

pril. The epicenter is located betw
een 

the capital city K
athm

andu and 
the city of P

okhara, and the trem
or w

as felt also in several 
city in the northern parts of India. 
S

everal aftershocks as strong as M
7.1 w

ere also recorded. 
E

xtensive dam
age to buildings and injuries have been 

reported. 

A
ctivation – Earthquake in N

epal 



A w
idespread disaster, 16 A

reas O
f Interest 



N
epal"

29/04/2015"

W
orldView

;3"

Earthquakes"

M
apping dam

ages and gathering of people in 
K

athm
andu 



Triggering entity: U
K

 C
abinet O

ffice 
!
  C

opernicus E
m

ergency M
anagem

ent S
ervice w

as activated on Feb. 10
th, 2014 by the U

K
 

C
abinet O

ffice to provide satellite based flood m
aps over 14 A

reas O
f Interest in S

outhern and 
W

estern U
K

. 
!
  C

O
S

M
O

-S
kyM

ed and R
adarsat-2 data w

ere used to m
ap the flood extent over m

ost affected 
areas 

Event description
: 

S
ince the end of January 2014 heavy rainfall have 

caused severe floods in different districts of southern 
E

ngland. Tw
o severe flood w

arnings rem
ained in 

place in the S
om

erset Levels and river levels w
ere 

expected to continue rising along the Tham
es. 

A
ctivation exam

ples – U
K

 Floods (2014) 



The(Service(w
as(

acDvated(over(6(
diff

erent(m
acro(

A
O
I:(

• 
M
aidenhead"

• 
Bridgw

ater"
• 

Staines"
• 

W
orcester"

• 
Kenley"

• 
Ham

bledon"
(

Flood"m
aps"w

ere"delivered"on"average"w
ithin"24"hours"acer"service"request"

Extensive flood m
apping activity 



Floods"

U
nited"Kingdom

"

12/02/2014"

CO
SM

O
;SkyM

ed"

A
n exam

ple – B
ridgw

ater area 



A
ctivation – G

uinea Ebola epidem
y 

Triggering entity: C
ivil Security - B

elgium
 

!
  C

opernicus E
m

ergency M
anagem

ent S
ervice in R

U
S

H
 m

ode w
as activated by the B

elgian 
C

ivil S
ecurity A

gency on 22
nd N

ovem
ber, 2014 in order to provide an updated cartography of 

the area in G
uinea w

here the B
elgian m

edical support unit is going to be deployed in the near 
future. 

Event description: 
2014 E

bola epidem
y is the largest in 

history, affecting m
ultiple countries in 

W
est A

frica.  
S

everal E
uropean countries are 

actively contributing to relief 
operations, providing in situ m

edical 
support. 



Airport"installa.on,"to"
check"if"the"lenght"of"
the"runw

ay"is"suffi
cient"

for"cargo"landing"

Loca.on"of"hum
an"seU

lem
ents"and"

iden.fica.on"of"building"use,"to"m
ap"

resources"available"on"the"territory"

Road"and"hydrological"netw
ork,"to"

know
"in"advance"any"lim

ita.ons"in"
m
oving"people"and/or"goods""

Satellite:"Pleiades"
(O
p.cal)"

Resolu.on:"0.5m
"

Acq."Date:"06/12/2014"



A
ctivation – Typhoon in The Philippines 

Triggering entity: EU
 Em

ergency R
esponse C

oordination C
enter 

!
  C

opernicus E
m

ergency M
anagem

ent S
ervice in R

U
S

H
 m

ode w
as activated by the E

U
 

E
m

ergency R
esponse C

oordination C
enter (E

R
C

C
) on N

ovem
ber 8th, 2013 requesting 

detailed dam
age assessm

ent over 10 areas of interest spread across the typhoon track. 

Event description:  
In the early m

orning of Friday 
N

ovem
ber 8

th, 2013 typhoon H
aiyan 

m
ade landfall over G

uiuan in 
E

astern S
am

ar. It continued its route 
over the P

hilippines causing severe 
flash floods, destruction and 
casualties in several areas. 



D
am

age assessm
ent m

aps 

A
reas(analysed:(

• 
Tacloban(City(

• 
G
uiuan(

• 
Palo(

• 
Eastern(Sam

ar(
e5G

EO
S(delivered(31"m

aps((over((5"Areas"of"
Interest"to(EC"DG

"ECHO
,(based(on(VH

R(
opDcal(and(SA

R(satellite(data,(starDng(from
(

20"hours"aV
er(acDvaDon(

EM
SR058:"Tacloban"City"

;"G
rading"m

ap"Detail""

Satellite:"G
eoEye;1"

(O
p.cal)"

Resolu.on:"0.5m
"

Acq."Date:"10/11/2013"



W
ide distribution of results 

M
aps(and(data(published(in(the(

Copernicus(Em
ergency(portal(w

ere(used(
both(by(hum

anitarian"operators(and(by(
m
ass"m

edia((e.g.(N
ew

(York(Tim
es)(



A
ctivations – R

efugees in Jordan 

Triggering entity: G
erm

an B
B

K
 on behalf of TH

W
 (through EC

 M
IC

) 
!
  e-G

E
O

S
 has been activated by the G

erm
an B

B
K

 on behalf of TH
W

 (G
erm

an entity for 
hum

anitarian aid operations) to regularly m
onitor the evolution of A

l M
afraq ID

P cam
p. 

!
  e-G

E
O

S
 has been regularly acquiring both optical and S

A
R

 data over m
ore than six m

onths, 
providing constant updates to the relief operators involved. 

Event description
: 

!
  S

ince A
ugust 2012 the conflict in S

yria has been 
forcing civil population to m

igrate tow
ards the border 

w
ith the nearby Jordan 

!
  A ID

P cam
p has been set up by U

N
H

C
R

 in A
l 

M
afraq area 



O
ptical based m

onitoring 

EM
SR

-014 – R
efugee cam

p in Jordan |  
M

onitoring period: A
ugust 2012 – Septem

ber 2012 
A

l M
afraq | U

ser: B
B

K
 - TH

W
 



O
ptical – SA

R
 integration 

28/11/2012 – 07:05 U
TC

 | W
orldView

-2 optical acquisition 

EM
SR

-014 – R
efugee cam

p in Jordan |  
Last update: N

ovem
ber 2012  

C
hange detection (12 hours interval) C

O
SM

O
-SkyM

ed -  W
orld View

 2 
A

l M
afraq | U

ser: B
B

K
 - TH

W
 

28/11/2012 – 18:05 U
TC

 | C
O

SM
O

-SkyM
ed SA

R
 acquisition 



Very frequent change detection 

A
lm

ost 60 new
 tents settled dow

n 

N
ew

 cam
p area preparation 

W
hat  happened in 12 hours? 

Irregular 
cam

p 



C
hange detection over m

onths 

Tw
o m

onths later…
.. 



Fogo Island (C
ape Verde) volcanic eruption 

Event description:  
The volcano on the island of Fogo, C

ape 
Verde, started erupting on 23 N

ovem
ber at 

10.00 U
TC

, em
itting gas and lava.  

 The N
ational A

uthorities ordered the 
evacuation of the com

m
unity of C

hã das 
C

aldeiras (700 - 1000 people), located 
approxim

ately 3km
 from

 the erupting peak, 
P

ico do Fogo.  
 S

ignificant volcanic activity and lava flow
 

continued up until the end of 2014. 
 It is the first tim

e the volcano on the island of 
Fogo has erupted since 1995. 



Fogo Island – R
eference m

ap 

Ancient"Caldera"

SeU
lem

ents"

Volcanic"cone"

Source:"



Lava"flow
"detected"form

"
CO

SM
O
;SkyM

ed"m
ul.;

tem
poral"analysis"

19/07/2013"
Satellite:"Pleiades"(O

p.cal)"
Resolu.on:"0.5m

"

26/11/2014"
Satellite:"CO

SM
O
;SkyM

ed""(SAR)"
Resolu.on:"1.0m

"

29/11/2014"
Satellite:"Pleiades"(O

p.cal)"
Resolu.on:"0.5m

"

30/11/2014"
Satellite:"CO

SM
O
;SkyM

ed""(SAR)"
Resolu.on:"1.0m

"

04/12/2014"
Satellite:"CO

SM
O
;SkyM

ed""(SAR)"
Resolu.on:"1.0m

"

07/12/2014"
Satellite:"CO

SM
O
;SkyM

ed""(SAR)"
Resolu.on:"1.0m

"

08/12/2014"
Satellite:"Pleiades"(O

p.cal)"
Resolu.on:"0.5m

"

09/12/2014"
Satellite:"W

orldView
;2"(O

p.cal)"
Resolu.on:"0.5m

"

12/12/2014"
Satellite:"CO

SM
O
;SkyM

ed""(SAR)"
Resolu.on:"1.0m

"



A
ctivation – C

yclone Pam
 in Vanuatu 

Triggering entity: EU
 Em

ergency R
esponse C

oordination C
enter 

!
  C

opernicus E
m

ergency M
anagem

ent S
ervice in R

apid M
apping m

ode w
as activated by the 

E
U

 E
m

ergency R
esponse C

oordination C
enter (E

R
C

C
) on M

arch 17th, 2015 on behalf of the 
W

orld bank G
lobal Fund for D

isaster R
isk R

eduction (G
FD

R
R

) requesting detailed dam
age 

assessm
ent over 9 areas of interest spread across the typhoon track. 

Event description:  
Tropical C

yclone P
am

 m
ade land fall 

on Vanuatu on 13 M
arch 2015 w

ith 
w

ind speed superior to 320 km
/h, 

causing w
idespread dam

age. U
p to 

90%
 of buildings in P

ort Vila and 
m

ost of the com
m

unication w
ere 

affected by the storm
. C

yclone P
am

 
is the strongest storm

 to m
ake land 

fall since the Typhoon H
aiyan hit the 

P
hilippines in 2013. The full force of 

P
am

 w
as dram

atically w
orse than 

the predictions, and the 
hum

anitarian im
pact w

as high. 



Several A
reas of Interest analyzed and positive 

user feedback 

Areas"of"Interest:"
5 

Tanna(Isangel(((
5 

Port(Vila(South(W
est((

5 
Port(Vila(South(East(((

5 
Errom

ango(5(Ipota(((
5 

Port(Vila(N
orth(((

5 
Tanna(5(A

irport(((
5 

Tanna(5(Sulphur(((
5 

Errom
ango(5(U

npongkor(((
5 

A
neityum

(5(A
nelgauhat((

U
ser"feedback"(W

orld"Bank"G
FDRR):"

5 
”The(grading(products(allow

ed(validaDon(of(ground(surveys”(
5 

”The(team
(w
as(happy(w

ith(the(product.(W
e(w

ould(like(to(engage(w
ith(EM

S(for(future(events.(
Thank(you(for(your(assistance.”((

5 
O
verall,(the(products(w

ere(rated(“very(useful”(



Tanna Island – Pre/Post satellite view
 



D
am

age assessm
ent in Port Vila 

Vanuatu"

W
orldView

;2"

0.5"m
"

16/03/2015"



A
irport conditions assessm

ent in Tanna island 

Vanuatu"

W
orldView

;2"

0.5"m
"

16/03/2015"



A
ctivation – Floods in M

yanm
ar 

Triggering entity: EU
 Em

ergency R
esponse C

oordination C
enter 

!
  C

opernicus E
m

ergency M
anagem

ent S
ervice in R

apid M
apping m

ode w
as activated by the 

E
U

 E
m

ergency R
esponse C

oordination C
enter (E

R
C

C
) on A

ugust 7th, 2015 requesting flood 
delineation m

aps over a large area of the country aftected by the event. 

Event description:  
U

nusual heavy m
onsoon rains have 

been affecting M
yanm

ar since 16 
July 2015 causing river overflow

s 
and floods. In the past few

 days, 
torrential rains dam

aged farm
land, 

roads, railtracks, bridges and 
houses. 



Large area covered for rapid flood assessm
ent 

Areas"of"Interest:"
5 

Yegyi(((
5 

Pyay(((
5 

M
onyo(((

5 
Labub

a(((
5 

Pathein(((
5 

Bogale(((
5 

Kaiklat(((
5 

H
inthada(((

5 
Yangon(W

est(((
5 

Pathw
e((



Flood extent in H
intada (M

yanm
ar, 09/08/2015) 

M
yanm

ar"

CO
SM

O
;SkyM

ed"

30"m
"

09/08/2015"



Flood extent in Pathein (M
yanm

ar, 09/08/2015) 

M
yanm

ar"

CO
SM

O
;SkyM

ed"

30"m
"

09/08/2015"


