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marcoSOUTH: Conceptual Model

User engagement &
guantitative
mechanisms for user
co-designed systems

Partners & users can determine their level of Centra.l vaUISItlorT’
engagement with the EO technical aspects, processing and serving
based on some mix of the two endpoints: of user optimised
products
e Pure consumers with no EO engagement,
shaping the services from an applications

perspective
« EO/scientists with high level of Provision of
development and/or regional research lightweight, high value

involvement web- and app-based
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Service Structure — Essential Components
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Strategic Tactical Logistical

€ ABALOBI
(SST fronts -> pelagics)

Fisheries & Aquaculture Aquaculture West Coast

S Aquaculture East Coast
< Coral Bleaching Alerts

Coastal Monitoring < Water Quality
< Vessel Tracking

Marine & Maritime NSRI/Ops at Sea




= == Solutions for communities...

Supporting national sea rescue institutes regionally
through provision of improved search and rescue
capabilities through web services and the SAFETRX
app...
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Supporting development & operations of artisanal

seaweed farming & other small scale aquaculture
in Tanzania & Kenya...

o DATA SHOWS TRENDS
WELPS U g

R
s o, (gan* X
P
A -
PREDICTION APP () INTEGRATION

WK TRACKING
vevice

Supporting small scale fishing communities
through improving fishing effort & safety across the

region with the ABALOBI app...aiming to provide
information in English and Portuguese...

Using web & mobile tech...



= ==Solutions for industries...

k=4

OCEANA/GROUP

Supporting the aquaculture industries

across abalone, bivalve, shellfish and
finfish sectors through bloom risk, site
selection and operational optimisation
support....

/'SEA

FLOWER'

\—/

//

Hangana

Providing regionally optimised

observation, forecast and monitoring

products for maritime operations...

* SINCE 1910 -

1J

b . &Y Viking

Supporting the regional small and
large pelagic fishing industries across
a range of scales, in the coastal and
oceanic environments...
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== Solutions for government...

Supporting aquaculture & fisheries development

policies & regulatory mechanisms across the

regior:...

Uss333.8 "

Allowing policy makers to quantify and understand
the economic and socioeconomic value of
ecosystem services in high value coastal regions...

Providing new capabilities of vessel monitoringin

regional EEZs, enhancing maritime, fisheries and

environmental security....

Providing enhanced monitoring systems for water

quality and vessel pollution for compliance and

regulation....
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User co-design : a critical part of service development

Malrc

SOUTH ~

Quantitative user engagement & co-design mechanisms
allowing development of complex operational systems
from multiple view and architecture considerations.
MarCoSouth uses the Reference Model for Open
Distributed Processing (RM-ODP), providing a set of
viewpoints for partitioning the design of a distributed
system.



Service 1A: Fishing Zones Monitoring and Protection
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sourn | User Needs & Decision Making
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Service 1: Aquaculture and Fisheries comparison

Marco

sourn | User Needs & Decision Making

Aquaculture & HABs

Community
Very open, interactive & developing
community that have suffered severe HAB
losses recently and welcome any improved
HAB observations
User Archetypes: farm/facility managers;
government monitoring & regulatory
departments; desalination plant engineers &
managers ; disaster management....

Emerging Approach
100% public service model for 1t phase
Open technical advisory group
Farms provide daily phytoplankton counts
Sharing of all NRT and historical EO & in situ
data
WhatsApp groups (user preferred system)
provides information sharing & consensus ris
evaluation...

Fisheries Support

Community

Actually many different industry communities
from artisanal through small/large pelagic to

agri-business demersal hake etc — all with
different competitiveness, investments
in”business intelligence” etc . Regulators &
industry associations
User Archetypes: artisanal; pelagic; demersal;
associations; fisheries regulators...

Emerging Approach
100% public service model inappropriate —
requires mixed sectors-specific approach
Open technical advisory group but some
industry users prefer closed one-one
Primary engagement with fisheries ministries
as regulators and sector guides
Marine stewardship certification increasingly
valuable as collaborative engagement...

User needs are highly
specific & domain-
sensitive e.g. the
comparison between
aquaculture & fisheries
sectors...

Key part of service
design is to find where
MarCoSouth can really
provide value and
Innovation fairly quickly
— this is a pragmatic
choice...



Marco

sours | Testing, Validation & Service Operation

* [ntegration of available catch data, initially from South African DAFF as below, progressing to integration of
ABALOBI and regional catch data

33.5°S

34°S

SST (°C)

2012 month 1

34.5°S

19°E

10
30

19.5°E

23

22

— 21

Service 1A: Fishing Zones Monitoring and Protection

24 33.5°S

34°S

34.5°S

35°S

18°E

SST (°C)

2012 month 1

10
30

24

23

22



Malrc

SOUTH ~

Service 1A: Fishing Zones Monitoring and Protection

Improving Service Focus for delivery by end 2020

Focus on the earth observation innovation around small scale
fisheries though ABALOBI as key partner, with highly focused
products & development of new tools for

SST
2019-02-22

Frontal & other products for optimised fisher decisions

Improved safety at sea forecasts

100

New artisanal phenology used to analyse event scale
environmental conditions optimal for fishing, and to use this for
predictive supply chain management

Chla (mg m~3)
2019-04-06

30

10

Provision of freely available potential fishing zone products for
pelagic fishers & engagment through industry partners

0.3

0.1

oy ‘ GMES African(ay)

ANDAFRICA Union %=




Marco

SOUTH

Service 1B: Aquaculture Site Monitoring and Protection

~=| User Needs & Decision Making

Example questions of a user survey for the
aquaculture support tool conducted for the South
African aquaculture sector in 2018/2019 — a further
optimised survey will be conducted for Namibia
(similarly strucured sectors) and the utility of an
adapted survey will be assessed for the very
different artisanal East African sectors....

Please indicate your interest in this decision support tool:

28 responses

Research 10 (35.7%)

Operational Risk Management 13 (46.4%)

Resource management 12 (42.9%)
Site selection for new facilities
Operational optimization
Personal Interest

Environmental Impact 1(3.6%)

Is your interest in this decision support tool based on obtaining:

1R

responses

@ Near real time information

@ Historical analysis of products

® Both

@ General marine decision support tools
@ Food security enhancement

If you use sea surface temperature data in your operations, what do you
use this information for:

6 (21.4%)

Not applicable

better understand the

oceanography

Analyse temperature to
optimise growing

15 (53.6%)

9 (32.1%)

risk mitigation 16 (57.1%)

6 (21.4%)

recreational use

As a physical oceanographer, |
use/crea
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Service 1B: Aquaculture Site Monitoring and Protection

~=| User Needs & Decision Making

Example of regionally optimised Sentinel 3

HAB classification product for the
Benguela — a good example of a cutting
edge highly-localised EO product that is
now in operational service under OCIMS
and GMES-Africa. This image focuses on a
potentially very damaging bloom in 2019,
where mortalities where avoided through
a combination of greatly improved farm
mitigation infrastructure and better
decision making based on these
products....

Smith & Bernard, Frontiers in Marine
Science (in review), attribution to GMES-
Africa
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Figure 6. Sadlite products derived from S3A-OLC for the 24th of February 2019. Thetop pand shons
[Chl-g], whilst the bottom pand shows the derived phytopl ankton type dassification; dasses indude
dinoflagdlae (red) and Psaudo-nitzschia (ydlow) dominated waters, aswd |l as high (green) and noderate
(blue) biomass mixed assemblages.
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Understanding impacts
of changing climate for
aquaculture is also a
focus arae — example
15 M.Sc year study
showing bloom refuges
on the south coast
(Aphiwe Mtentandaba)
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Figure 4.3 spatial concentration of Chi a (mean in blue, standard deviation in red) along
longitude highlighting regions with high phytoplaniton biomass.



Service 1: Fisheries & Aquaculture Support Service
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aculture Support Service

@ High Bloom Activity

Harmful Algal Bloom Risk

Area

Namaqua Shelf

Creater 5t Helena Bay
Y

SW Cape

False Bay
Owerberg
Langeberg
Garden Route
Algoa Bay

Wild Coast

KZN South Coast
KZN MNorth Coast

Elephant Coast

MNow viewing:

oooo...ooo..":"-
oooooooooooo":-
i}
oooooooooooo":-
oooooooooooo":-
oooo.o.ooooo":’-
&
oooo.o.ooooo":’-
............":’-
[

MODIS Switched Algal Bloom Detections

Algal Bloom

Detections

Example screenshot of the main aquaculture support tool,
providing harmful algal bloom, productivity and temperature
products and analytics...should be live in 2019
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Service 1B: Aquaculture Site Monitoring and Protection

Marco

~ | Testing, Validation & Service Operation

...of course, what many users

really want is just a WhatsApp
group...

CSIR
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Hoping for clear pass with Sentinel 3 today, should have available
+1300 and will post here if that helps with decision making

(hopefully no cloud!)

S3A0LO PR
Crés Diand Img m ')
2019.07-1% 07:59

= SIA 0L FR

é (" by hyenincton types.
0| { 2019.02-13 07.59
§
A —
g N
-~ g :\\
p
&
— ~d

Sentinel 3 @ 300m from this AM S35 P

Still v high biomass Hermanus & eastwards, Danger Point seems
clearer, SE forecast may clear bay further, hopefully more SST data

this PM

Sorry, Hermanus + westwards! . . .,

+27 79 276 2776

Very helpful image

All hermanus farms on flow through? All ok for now?

+27 79 276

6 2776

D huge plumes sitting just in front of sump but being deflected by
current. We are still on flow through

Abagold, Agunion, we are counting from that big section in front of
us, SASC took a sample just now. Will send results shortly
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MAKING YOUR WATER SAFER
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Service 2B: Water Quality
. . LANGEBAAN
Monitoring
2019-11-25

2016-10-14 2019-11-25

chlorophyll-a concentration [mg/m ]

Involvement of the e s
« Chlorophyll-a

private sector, focuing on

Cyanobacteria posing risk to health

the high resolution water

« Vegetation

q u a | Ity m O n Ito rl n g » High resolution imagery:

Bloom index v
S e rVi Ce u S I n g t h e Cyanobacteriiorivjk level

Leaflet | © OpenStreetMap contnbutors @ Sentinel Hub, © CyanoLakes
Cyanolakes SMME EO

L
o Source: Sentinel-3 OLCI. Product algorithm : MPH V2.1

service provider....

Chlorophyli-a Area coverage by cyanobacteria blooms Area coverage by high and very
high risk cyanobacteria blooms

I Chi-a (ug/) I Area (%)
18 3.0 B Area (%)
16 1.0
25 09
14
0.8
12 2.0 07
10 0.6
1.5 5
8 0.5
6 1.0 04
03
4
05 0.2
2 0.1
0 0 0
2017 2018 2019 2017 2018 2019
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Service 3A: Ship Traffic Monitoring
Marco

sourn | User Needs & Decision Making

Users often need to

1) Find and track specific vessels r

2) Be warned of vessels inside restricted areas " I
3) Find the history of a vessel r\ // g A 4

4) See the normal behaviour of vessels over history N A

5) Find vessels that are not transmitting their position

These requirements are used in:

« Fisheries enforcement

« Tracking of vessels suspected of smuggling
« Pollution monitoring

o Determining port activity

enger Ves:
4AthspeedC ﬂ
@ A Tugs and Special Craft

@ J\ Fishing
@ /\ VMS Vessel

J«A))GO nd-Station >

@I o Nav-Aid

@ J\ Unspecified
{> SAR Detection

A Transponder Detection
/\ Radar Detection
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MMSI

538002531

Ship Details

Name

YASA PIONEER

YASA PIONEER
538002531

[:36.28,14.65]

$36°16.945' E14°38.788"

9286578

29/07/2019,11:05:28
(SAST)

88.00°

Marshall
Islands

“ Callsign

V7JJ3

Flag [Remove Al

w

Image supplied by Marine
Traffic
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A"°W|"g for the prevertion and ¢ d;eterrence of actlwtfésthatrepresentﬂwea atsto
“security-and economic sustainability, such-as |I1egal flshmg....
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Lubumbashi <

Mahbigriga

o
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Sthara

Antsirabe /)

Fianarantsoal

EVERBEAUTY
HL SALDANHA BAY

SWEET IRINA

Ship Details

SWEET IRINA
636017550

[-36.19, 29.88]
$36°11.264' E29°52.786
9566813

DSLM7

IVT DEST WS (Testing)

11/19/2019, 2:08:29 PM (SAST)

82.00°

Liberia

FI
Panama
Marshall Is

Liberia

Image supplied by Marine Traffic




Service 3A: Annual Fishing Effort Synthesis
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Log10 of Total Seconds in Pixel
I -11,00-2,00
| . 2,00-3,00
I 3,00-3,50
I 3,50 - 4,00
4,00 - 5,00

Fishing Vessel Activity for October 2018 to November 2019.

| Pixels represent the cumulaﬂvé time a vessel, reporting as AIS Ciass "fishing", and traveling undef

AND AFRICA

5,00 - 10,00

. 5knots, spent within the 0.1 x 0.1 degree bin. This was aggregated over the period of October
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| 2018 to November 2019.
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Application M3.1.1: Ship Traffic Monitoring

~ | Testing, Validation & Service Operation

LOOK: Cocaine worth R720m seized on ship

The IVT system has already assisted in tracking vessels in Port E“Zﬂ bEth dOCkS
known to carry drugs and to provide exact details on

Ports visited. The system has also assisted in identifying
vessels that have been fishing within Marine Protected

Areas.

NEWS

EASTERN CAPE / 8 JANUARY 2019, 1:11PM / RAAHIL SAIN

‘Rogue’ fishing vessel seized
in PE harbour

Nine tons of fish found on boat without permit

& PREMIUM
BY GUY ROGERS - 08 May 2019

O

Members of the Hawks hold bags of cocaine seized in a big bust in the Port Elizabeth docks. Picture: African
News Agency (ANA)
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