Smart Aquaculture
~ Practicing Sustainability with
Recurcul ating Aquaculture Systems (RAS)
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Water Movement.
o Air lift




Solids Removal RA"'A”E“ER_J,
 Radial flow settlers / swirl separators e
* Drum/sand/ bead fllters

* Protein skimmers




Biofiltration

- MBBR

« RBCs/ Trickling towers
« Sand/ Bead filters




 Aeration columns
* Diffusers

« Oxygen cones
 Low Head Oxygenators




onitoring and Control
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Solids capture , dewater, reclaim, and reuse

INLET OF HIGH BIOSOLIDS
WASTEWATER

TREATED
SUPERNATANT

THICKENED BIOSOLIDS;
TO BE COLLECTED
~SEMI-MONTHLY




Fish utihization
(million tonnes)
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FAO, 2008



Earth Overshoot Day

1970-2019
1 Earth 1.75 Earths
June st - -
USA = March 15%; RoK = April 10t
4.97 # of earths; 3.8 # of earths
July Tst - =
August 1st - -

September 1st —

October 1st -

IIIIIIIIIIIHHHI

December 1st —

January 1st -
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Global biocapacity = 1.3 ghal/person
US biocapacity = 4.0 gha/person
RoK biocapacity = 0.67 ghal/person
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- World Population — World Biocapacity (gha) -~ World Ecological Footprint (gha)

Global Footprint Network, 2019 National Footprint Accounts




World population growth, 1750-2100

Annual growth rate of the world population

World population - 11.2Billion
10.8 Billi
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| Projection
(UN Medium Fertility Variant)

Data sources: Up to 2015 OurWorldinData series based on UN and HYDE. Projections for 2015 to 2100: UN Population Division (2015) — Medium Variant.
The data visualization is taken from OurWorldinData.org. There you find the raw data and more visualizations on this topic. Licensed under CC-BY-SA by the author Max Roser.




Conservation

WA PROSPERITY
Economic

,. Issues
Sustainability /

PEOPLE

Social Issues



@*\: SUSTAINABLE
S DEVELOPMENT

S

CLEAN WATER
AND SANITATION
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GLOBAL SEAFOOD CONSUMPTION

The Global Fish Farming Industy Is Booming

World fisheries and aquaculture production (in million tonnes)

@ Global marine and inland B Global aquaculture production
capture fisheries production (excluding plants)

1960 @

Saurces: FAO FIPS (2014) // Fish to 2030 (2013) ' - #Fish2030
2016

30.0

CONSUMPTION
1960 2016
10.0 kg per capita 20.3 kg per capita
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Minimal water use
Higher density
Increased biosecurity
Year-round growing season
Locate anywhere

No limit on species selections
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FEED CONVERSION RATIO
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% FOOD FISH

AQUACULTURE

1.7
2.9

6.8

Fish becomes a more important food
and efficient protein source



Aquaculture the only solution ....

g
8
§
=

Wild catch




RAS technology can
intensify SMART Aquaculture Productlon
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Basic production constraints to overcome

* Develop alternatives to fish meal and oil in feeds

« Expand selective breeding efforts to improve FCR, growth rates, and reduce disease

» Advance diagnositics and develop vaccines to reduce risks of disease and antibiotic use
« Expansion of marine based systems.

* Increase investment in technological innovation and transfer






