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Space-based surveillance

possibilities o
(a) AIS reception by satellite: S :,;P o ey
Get AIS data far from the coast L e

Eaas;tal AIZS (mariﬁe?raffic.com)
*Ship reporting data: VMS, AIS, LRIT, ...
*AlS: short messages with ship info on VHF

*AlS on merchant ships under IMO regulations
(global), possibly extended with national ones

- Reefers, tows, some larger fishing vessels, ...
*EU regulation 2011/15/EU: fishing vessels = 15 m (2014+)

*Coastal AIS receivers give local picture
°to 40 nm, sometimes to several 100 nm

*Sharing networks - wider coastal picture pmemrmms
Government, commercial

*Satellites give global picture iy t"-i..f’ﬂﬂgm

talr



AlS for monitoring

Monitoring farming R -
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LuxSpace VesselSat-1 (Oct 2011 - )
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Satellite AIS systems

* OrbComm
* First to implement in space
* Plans for large constellation
* LuxSpace
* Fly own missions and build for OrbComm
* exactEarth
* Including SpaceQuest
* Norway-FFI
 AlISSat-1, and NORAIS on ISS
ESA-EMSA
e Discussed
* Experimental systems
* From universities, ...
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Lat

Lon {21407 pts)

1 day

Lat

1 week

LuxSpace 1 week (20-26 Dec 2011)

Lon (178485 pts)

Collected in “PMAR” project on maritime
surveillance for counter-piracy
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AIlS network: MSSIS / SeaVision
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MSSIS SeaVision — <1 hr
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MSSIS SeaVision — <12 hr

Incl. Sat-AlS (exactEarth)

ﬁ _I._i"":'

Filw  Ecid Vs

L]

§| ez epiice oe Grove B Semimas Dy

Y #wlcome o the Farhma .. 31

B || 2 PAEEE Sanbfiion

Py [ntraccmen ‘Welczme

Tl ) B

o = Paze= falsber Tooh e

Lo TH P ]
¥ o

= g

Habed
(*]

[ T ":ﬂ;l‘ u
(223 [

o)

-ulf

a

: __ .

Artivie [+ | Rasfrashin 176

315 Contacts
it LN By

YR
-q"-“fﬁ

=
[
-

N

v
®

r = &, | .
v b %
|z £ i
r%ﬂ :.f:r..
g e = T
u_..--q-'- L MTTT ‘q i
&t
! THie A |.--':I E‘:'Q““
A =1 o .
i. ; pAarrma . Wk s s
iy e Lol |
[l | I
b M = W -q [ ] ’
ER

|1 | i n
Cothamee Elarmm

=

=
s,

#* oRagen 4
o L
LS Modica &
[LH T
- =-H-":f:\ﬂ.;|.-h-uc|=
LR
a0 Fas¥ero

y
P

B

Map | Satelia |

[+] Dthar Sources

[4]

Sedect a Vessel Type

B T.Camn
F= 1 Tanke

L o TR

1= pininewn

P Ghl s Enfmemem

O ™ g5 gy

- lumry
P R 2-Fip Trmw
T RaTug
1= 0 ey
T R
| B 7. Measnr: Craf

TP ) e 8 M
1 e

“ arcnoeed S Uindenaay

Py b I soieriead
Al pevnis il e dbsplaged

Hrnsrah Tanmeds

k=l
_ 3an (4
| Fad] | T
| 1] Wria i
i)
ot =
o
i Al'Mahanes
|
]
I ij‘ o, |
HrE AT -
‘il |_|_|5“‘l"'“' =
= ’J o P : = g v Mg dals T2242 Gagk; Tak Aas - Tanrs of Uss
I B1ER -
. p—

25 Apr 2012

GFCM Expert meeting VMS

B



MSSIS SeaVision — <12 hr
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Space-based surveillance

possibilities

(b) Satellite imaging

°Find ships anywhere
*Also If not reporting (on VMS, AIS, ...)
*Also with clouds, at night, by using radar

*Combine with simultaneous reporting data to pin-
point non-reporting ships
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Satellite images

Radar

eIndependent clouds, night
eBetter for wide areas

- Use for detection

Line of fishing vessels in NE Atlantic .
RADARSAT satellite
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Optical
«Only daytime, clear skies
eBetter for details

- Use for recognition

Cargo ships in Istanbul
IKONOS satellite
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Satellite
SAR
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TerraSAR-X Stripmap
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TerraSAR-X image ®iInfoTerra/DLR 2010

Stripmap (3 m resolution)

Footer



Detecting ships and cages E =

But medium .
resolution Ships
(15-25 m) has

wider swath

and may be

good enough

Medium

J

Maltese inspection |Footer



VDS (VVessel Detection System)

EUROPEAN COMMISSION

Automatic Identification System (AIS) ] Vessel Monitoring Sy stem (VMS)
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Identifying fishing and towing activity

Areas of interest

Can help to target inspection

Detection of vessels towing can
help to estimate future
positions, as:

- the direction of towing can be
estimated

- towing of cages is done very
slowly (around 1 knots).




377 cages detect;d to betowed
in 95 mages;{SAﬁtelllte passes

Small
Medium |



QUICKBIRD W e
60 cm resolution (;}i @:

f} Following tracks of vessels
" det Acted towing

o Mahdia

s o | { |
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acttvuy
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Pleiades-1 new optical satellite
launched Dec 2011

10 x 20 km swath b ASTRIUM

50 cm resolution

...but there are also optical satellites with
600 km swath and 22 m resolution (DEIMOS-1)
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Trial for canoes monitoring

= SUMO Application - Vessel Detection Software from the European Commission Joint Research Centre

System  Help Analysis Import Tools

o i,

'I.r:_':rs!

pradurs el

MIEEDS ITF 20110403 0

Se Al | JSN SPAWAR + University of Ghana
-Class B AIS: to track from coastal
-Radar reflector: to detect in satellite SAR

; -GPS logger: to know position afterward
Radarsat-2 UltraFine (3 m res)




Space-based surveillance

limitations

* No continuous monitoring possible, only periodic
updates

e Sat-AlS: roughly every 6 hr now, will go down to
sub-hourly

e Sat images: roughly daily, but have to select area
* Data are available with a delay

* Need to be downloaded to Ground
Station, processed, sent to user

e 2 hour — 15 min
e Data have a cost

 Considering the information content, images are
more expensive than AlS
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Space-based surveillance

limitations (11)

Sat imaging only: —
*Need to plan data request days in advance

e Select from available satellite overpass times
*Choose between

 Wide area (300 km) — big ships (= 35 m)

e Small are (10 km) — small boats (= 5 m)
*Ship identification not possible
e Detection, classification

e Classification much easier with optical images (but
clouds-limited)

Sat-AlS only:
*Don’t find not-reporting vessels
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ABFT
Habitat [ggtzle]ellale i ge qte s

* Low-resolution multispectral imagers on satellites
* Daily coverage but limited by cloud cover

Potential feeding habitat

* |dentified with the simultaneous occurrence of oceanic fronts of
temperature [SST] and chlorophyll [CHL-a], based on literature

Potential spoawning habitat

* Revealed from a mean surface temperature increase over 30 days

* Almost no relevant literature except minimum temperature
threshold

®* Known spawning grounds are retrieved
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ABFT Habitat

How?

Daily data of SST and CHL-a from MODIS-AQUA (2002-now), MODIS-TERRA
and SeaWiFS (2000-2010) (4.6 km)

Precisely located observations (presence data) of ABFT a priori in both
habitats for the calibration/validation.
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Multi-annual spawning habitat &

anomalies

B
{.

Bulti-annual mean accumence of BFT breeding habitat (%) 2003-2008

_-
i3

in % of computed days
% of days computed <= 28% of fotal days)

Main potential spawning
grounds of bluefin tuna
(2003-2009)

[}

Annual anarmaty of BET braeding habitat (%) 2009

s 3
2009: Spawning anomaly in the ../ £
Central Mediterranean Sea . %

Annual anomaly of BFT breeding habiat (%) 2008
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2006: Spawning anomaly around
Sardinia
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Hake potential

habitat (feeding) —
Mediterranean Sea

Summer
potential
habitat of
juvenile hake
(2003-2011)

fad
L=

Pl
(=]

L=}

in % of computed days
{blank = % of days computed < 6% of tofal days)

42 ' L%

Essential Habitat = ) N
for hake

38 { 2
(de Juan 2010) ~. .




CISE — for the maritime domain

||mnmk
.

Part of EU’s Integrated Maritime Policy

COMMON INFORMATION
SHARING ENVIRONMENT

NAL INFORMATION
AUTHORITIES

PT MARSUR

User-defined COP
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Conclusions

* In addition to VMS, also AIS is useful

e Tugs, reefers, fishing vessels

* International sharing networks

e Satellite-AlS away from coast (many new sats)
* Satellite images to find non-reporting ships

* Match image size / detall to fisheries type (radar)

e Optical for high resolution and farms

e Combine sat images with reporting data (many sats)
* Ocean colour and SST for habitat mapping

* Feeding areas, spawning areas

-2 Plan control measures and control campaigns
considering using these possibilities
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Joint Research Centre (JRC)
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WWW.jrc.ec.europa.eu

info@jrc.ec.europa.eu
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