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Aquaponics Products from discards
(fish & vegetable) Large-scale buyers

Manta Cangailfing Inc,, 2013
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About thresholds: It is time to act?

e Disease outbreak

level of organic enrichment of sediments

With fixed options: Which is best?

[ Qst fish treatment,
b LMy for recovery

About potential options: What is possible?

* new management strategies for Harmful
Algal Blooms, how to regulate



Aguaculture Is Expanding to Meet World
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Source: Historical data 1950-2010: FAD. 2014, "FishStat).” Rome: FAD. Projections 2011-2050: Calculated at WRI, assumes 10 percent reduction in
wild fish catch between 2010 and 2060, and linear growth of aquaculture production at an additional 2 million tons per year between 2010 and 2080,
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Soy}h America

91% of all

Ci Hi i 2008
China. 40,508,119
Asia 19,401,808
Europe 2,341,648
South America 1,461,061
North America 965,792
Africa 952,183
Oceania 176,181
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Offshore aquaculture

Current speeds: 0.1-1 m s, suitable depth range for cages and longlines
123 countries with at least 100 km? that meet these criteria: 106 - 107 ton y!

[Bl current speed 10 - 100 cm/ HighSeas | [ | Countries mariculture
[ current speed >100 cm/s, <10 cm/s, or no data ‘ | Countries no mariculture

Kapetsky et al., 2010. FAO
Workshop, Rome, 2010.



World production of farmed seaweeds
doubled between 2000 and 2012.

Farmed seaweeds provide ~95% of
all seaweed production

24 million tons of farmed seaweed are
produced each year for direct food
consumption, thickening agents, and g
animal feeds.

Projected ~$50B industry by 2023 for

seaweed/algae products Mostly From
Demand of Chinese Market
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e Certification
e Whole Value Chain
e Social License
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Intersects with many SDGs
e SGG 14 core butalso 13,2,1 &5

Practical Issues

» Trade-offs between different SDG objectives;

* Nature of environmental capacity or limits to growth;
» Adaptive planning and management systems;

e capacity development of institutions

Buy-in
* Endorsed by Corporate Aquaculture Companies and
Associations as part of Corporate Sustainability

» For Artisanal Aquaculture- little to no awareness or capacity

CLIMATE ZERO
LI HUNGER

Food and Agriculture| SUSTAINABLE
Organization of the Eva‘ﬁ"fg

United Nations

THE 2030 AGENDA AND THE SUSTAINABLE DEVELOPMENT GOALS:
THE CHALLENGE FOR AQUACULTURE DEVELOPMENT AND
MANAGEME!
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Aquaculture and the SDGs (2)
SUSTAINABLE DEVELOPMENT GOAL 14

e e
e e
Conserve and sustainably use the oceans, seas and marine resources for b
sustainable development

* prevent and reduce

» Conserve, sustainably manage and use,
 international law

10 TARGETS and INDICATORS

* Marine pollution
* marine and coastal ecosystems
* ocean acidification

e Overfishing ) me:lzte
* lllegal, unreported and unregulated fishing eg”_' 6_1 ©
* Prohibit

« small-scale artisanal fishers
* Improve ocean health
e Economic benefits to Small Island States

e access to marine resources & markets

» research capacity and transfer marine
technology

e sustainable use of marine resources
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Environmental Compliance
Assessment and Reporting
Industry and Regulator

— Establishing farm footprints

— Environmental Condition
Compliance Monitoring

— Lease domains

Operational Production monitoring
Industry

— Fish stocking numbers and feed rates

— Escapes and predation

— Disease Outbreak and spread

— Potential Impacts of Environmental
conditions and events (e.g. HABS)
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Using wild-caught fish 10
foed farmed fish puts
additional peassise on
these populations and can
impact othar wildide that
depends on them lor lood

Drugs &
Chemicals
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ecosystem.
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EO Applications to Aquaculture (2)

Tidal & other marine RE

Regional Strategic Development planning
— Planning to harmonize Multi-sector use
— Constraint Mapping & Feasibility Assessment 58 ineny, | Offshore

...safety distances

Navigation

H co-existence? wind
— New Coastal Regions B ot
w p ’
. ave Encegy shared infrastructures
— Offshore Sites | & equipment?... |
— Planning carrying capacity and setting thresholds e e Military
&
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— Environmental Monitoring, Event Detection and
Forecasting

— HABSs, / Productivity
— Hypoxia
— heat waves




"
« Many Public good and
commercial services in

Europe
— Less so elsewhere

 Make extensive use of
Copernicus and H2020
developed services

* Relatively few have
Integrated EO and
models and even fewer
with other socio-
ecological information

BU=FARNM

COASTAL AQUACULTURE PLANNING & ENVIRONMENTAL SUSTAINABILIT

NaTIONAL CENTERS FOR CoASTAL OCEAN SCENCE
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BarentsWatch -a Regional Information System

https://www.barentswatch.no

Collect develop, share information about Norwegian coastal & marine areas

(@) BarentsWatch
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Salmon farming in Chile

High value
* USS 3.8b, up to
* 40% regional labor force

/’-\
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Strong ”
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El Nifio

Strong 555 noo
El Nifio (07/17)

500 000 -

Metric Tonnes (MT)

Rapid growth,
* 3,832 leases
* Development to south

Social License Issues
* Regionally Internationally

theguardian

M Us politics world opinion sports soccer tech arts lifestyle fashion business travel environmen it = browse all sections

* Need for evidence-based -

Chile's salmon farms lose $800m as
management algal bloom kills millions of fish

wildlife energy  pollution



SIMA-Austral:
Integrated Management System for Aquaculture

SALMON

Products and Services
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Strategic Planning  production of Reports Incident Response Forecasts | 1
Regional plans Production and Mortalities Oil spills Disease Outbreaks \l 4 £
Industry spatial planning S
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SIMA-AustrgI: —
Reportlng PrOdUCtS SIMA Austral

Cateporizacion de cantros SRS
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Data Layers

these layers represent data that may be interrogated

+ Normalised Fluorescence Line Height

+ Sea Surface Temparature

+ Ocean Color Index (Chl-a) Algorithm

+ Chl-a warning

+ Total Absorption Coefficient

+ Combined Detrital/Gelbstoff Absorption Coefficient

+ Total Backscattering Coefficient

-

SIMA Austral

Tile Layers [aal

these layers provide imagery for visual reference

+ Enhanced RGB

+ MODIS True Colour
+ VIIRS True Colour

+ GHR SST

+ MODIS Chiorophyll A

+ Sentinel-3A OLCI Level-2
(geophysical) products.






types of aquaculture

Promoted in developing countries where
communities have reduced access to
alternative livelihoods

Algae / cucumber

However: Only ~ 20% of Value chain is
local

Key questions from growers is quality and
continuity of seaweed

Options relate to adaption rather than
mitigation

Delivery of EO patchy

Products and Delivery Mechanisms must
be considered




Significant and widespread
loss of Seaweed across
Indo-Pacific from 2015

Most probably related to
marine heatwave

Disease outbreaks —
associated with loss of
resilience form elevated
Temperatures

Loss of livelihoods L T e —
Ad aptlon-deeper S|tes_ Sea surface temperature anomaly (°C)

2016 57
G(EESO in 1998 and 2002) =5
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Future Trends- Integrated
~Mixed Trophic Aquaculture

Shellfish Farming

*

Mitigate Pollution
Shellfish and seaweed
aguaculture can improve
water quality by extracting
nitrogen and phosphorous
from coastal waterways.
As filter feeders, bi-valve
shellfish can improve water
clarity. These factors can
lessen the symptoms of
eutrophication, which

Habitat Provision
85 percent of native
oyster populations have
been lost worldwide and
many seaweed
communities are
similarly in decline.
Shellfish and seaweed
aguaculture can provide
some of the benefits of
these lost habitats.

Support Fish

Stocks

Shellfish and Seaweed
aquaculture gear provides
refuge for macro-fauna
including fish,
crustaceans, and other
invertebrates.

Reduce Local
Climate Change
Impacts

aquaculture can reduce
carbon dioxide and
oxygenate waterways, and
thereby locally mitigate
the effects of ocean
acidification. Through

increased water clarity,
<hollfi

effects 415 estuaries

promote the growth of




mitigate ocean acidification

B | ow Priority Region
- I
[ ]

High Priority Region

Source: Nature Conservancy
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Parting Thoughts

Artlsanal Farmers

Industry
» Define user needs_ and develop » develop and validate regional-scale
relevant, accessible products forecasting capability for HABS and
« Promote/ Collaborate for Regional Disease detection

information systems/portals

/ \ Regulators

EO to support Pacific Ocean Island States « Increase awareness of /standards for

2-3 October 2018 : Brisbane, Australia of EO potential for informing siting of

* Define a plan of action for coastal and offshore facilities and
coordinated ongoing EO support and environmental reporting

capacity building in the Pacific Ocean
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