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• Ocean Circulation Currents: generated by a combination of factors: 

the rotation of the earth, salinity, density, bathymetry, temperature, 

wind 

• Waves: generated by wind passing over the ocean surface

• Tides (tidal rise and fall) generated by the gravitational forces of the 

Earth-Moon-Sun system, predictable, reverse flow 

• Ocean Thermal Energy Conversion: (OTEC) derived from 

temperature differences between the sun-warmed surface water and 

cold water in the deep ocean, generally below 1000m. (closed cycle/ 

open cycle/ hybrid)

Overview of Ocean or Hydro 

Energy Sources & Technologies
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• Salinity Gradients: derived from salinity differences between fresh 

and ocean water at river mouths (Osmotic potential is being used to 

generate electricity by Reverse Electro Dialysis (RED) or Pressure 

Retarded Osmosis (PRO)

• Sea-Water Air Conditioning (SWAC) pumped seawater is used to 

cool or heat nearby urban areas

Hydrokinetic Energy: Riverine, Conventional (impoundment) hydro 

plants, Run-of-river (diversion), Pumped Hydro Storage Plants

Other ocean-related energy sources (yet not directly utilising

seawater properties):

• Off-shore Wind Farms, Marine Biomass, Submarine Geothermal

Overview of Ocean or Hydro Energy 

Sources & Technologies
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A gyre is a large system of rotating ocean currents.

The Five Oceanic Gyres  
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NASA Visualisation Currents

satellite and in-situ data
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North Atlantic Gyre – Gulf Stream
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Marine Energy in the United States: An Overview of Opportunities, NREL, 02/2021

North Atlantic Gyre – Gulf Stream
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Latin America East Coast
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Latin America East Coast
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Africa East Coast, Agulhas current, 

Mozambique current
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Africa East Coast, South equatorial current
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Africa East Coast, South equatorial current
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Asia: Japan, Taiwan, Kuroshio current
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Asia: Japan, Taiwan: Kuroshio current
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Asia: Japan, Taiwan: Kuroshio current
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Ausralia, East Australian Current
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Ausralia, East Australian Current
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What About Europe?

• SET-Plan (The European Strategic Energy Technology Plan) 

• Blue Growth Strategy

• Horizon 2020
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Useful GIS Interactive Tools                                         

Marine & Hydrokinetic Atlas (MHK Atlas)
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Useful GIS Interactive Tools                                         

Worldwide GIS Database for Ocean Energy
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PRIMRE Marine & Hydro Energy Databases                                      
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410 ppm CO2 concentration in the global atmosphere

Where We Stand Today

Graph by 

National 

Oceanic and 

Atmospheric 

Administration
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Slide 1: Painting by Maggi Hambling

Slide 2:

•https://tethys.pnnl.gov/technology/ocean-current

• EA-OES (2021), Annual Report: An Overview of Ocean Energy Activities in 2020 (https://www.ocean-energy-

systems.org/publications/oes-annual-reports/)

Slide 3: 

• EA-OES (2021), Annual Report: An Overview of Ocean Energy Activities in 2020 (https://www.ocean-energy-

systems.org/publications/oes-annual-reports/)

•https://tethys-engineering.pnnl.gov/technology/salinity-gradient

•https://www.oceanenergy-europe.eu/ocean-

energy/swac/?fbclid=IwAR10A2GaldnM4aqZH7SLAltRd77KGF0DHd7ZhG2JxRUo5yhVgM2bi1oMdmM

Slide 4:

https://svs.gsfc.nasa.gov/10953

https://legacy.lib.utexas.edu/maps/world_maps/ocean_currents_1943.jpg

Slide 5:

https://svs.gsfc.nasa.gov/3912

https://svs.gsfc.nasa.gov/10953

Slide 6:

https://svs.gsfc.nasa.gov/10841

Slide 7:

https://svs.gsfc.nasa.gov/10841

Slide 8: 

https://svs.gsfc.nasa.gov/10953

Slide 9:

https://www.nrel.gov/docs/fy21osti/78773.pdf

https://data.nas.nasa.gov/viz/vizdata/llc4320/full-

small/24x/UVspeed/level_00/2_08.mp4?fbclid=IwAR2MQPby3ffHng18t2Nxz1d6p2ETK2Dic6a3FpQLKtW8FerxaLJnSiExmKY

https://data.nas.nasa.gov/viz/vizdata/llc4320/full-

small/24x/UVspeed/level_00/2_07.mp4?fbclid=IwAR34AtJsHTL1EfwMedjws5JufXotJ07rz_YYjObxuynka-NZJgu_RMvAq20
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Slide 10:

https://svs.gsfc.nasa.gov/3912

https://data.nas.nasa.gov/viz/vizdata/llc4320/quarter-

small/24x/UVspeed/level_00/0_2.mp4?fbclid=IwAR2C2RE85BV0j9EN4kPAhg9HRWQ7Eq

RI6S35FCvTAC98NhbJCHL2G1Mlwvg

Slide 11:

https://svs.gsfc.nasa.gov/10841

Slide 12:

https://svs.gsfc.nasa.gov/10841

Slide 13:

https://svs.gsfc.nasa.gov/10841

https://svs.gsfc.nasa.gov/3912

Slide 14:

https://data.nas.nasa.gov/viz/vizdata/llc4320/full-

small/24x/UVspeed/level_00/3_11.mp4

Slide 15:

https://svs.gsfc.nasa.gov/10841

Slide 16:

https://svs.gsfc.nasa.gov/10841

https://data.nas.nasa.gov/viz/vizdata/llc4320/full-

small/24x/UVspeed/level_00/2_04.mp4?fbclid=IwAR1EMP37owbeAZLl-GRUhu4rEZ27Y-

3H2UP3soJypLOiPt3nza4ikzAJDiQ

Slide 17:

https://svs.gsfc.nasa.gov/10953

https://www.ihi.co.jp/var/ezwebin_site/storage/original/application/149ee9de3149aba

2e1215fd5f9cd46ec.pdf

https://tethys.pnnl.gov/project-sites/ihi-ocean-current-turbine

Slide 18:

https://svs.gsfc.nasa.gov/3912

Slide 19:

https://svs.gsfc.nasa.gov/10841

https://data.nas.nasa.gov/viz/vizdata/llc4320/full-

small/24x/UVspeed/level_00/4_04.mp4?fbclid=IwAR2BmWNYaN3BJj-flt12rv1G-

BnvwrQOCz6pf_EqlZX12i05lR79bp0oZrk

Slide 20: 

https://www.oceanenergy-europe.eu/ocean-energy/

https://www.oceanenergy-europe.eu/annual-event/oee2021/

https://ec.europa.eu/energy/topics/technology-and-innovation/strategic-energy-

technology-plan_en

https://ec.europa.eu/maritimeaffairs/policy/blue_growth_en

Slide 21:

https://maps.nrel.gov/mhk-atlas/

Slide 22:

https://www.ocean-energy-systems.org/ocean-energy/gis-map-

tool/?fbclid=IwAR24qZG93177s-7Ds3fjzEFCM39gQBcoxZicqxDm6nssFSa-cGIDiTr7tHA

Slide 23:

https://openei.org/wiki/PRIMRE

Slide 24:

OES-Environmental 2020 State of the Science Report: Chapter 14 (pnnl.gov)

Slide 25:

https://www.climate.gov/news-features/understanding-climate/climate-change-

atmospheric-carbon-dioxide?fbclid=IwAR1b5SDrD4tHJ_HwjeFrV9zs1VfNuaQ9iR10-

LrX4U0InYzeyMp2ExoC1_8
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