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Space Aided Ocean Thermal Energy
Conversion (SAOTEC)

Space Aid for R
Energy World Energy Situation
Environment and
Economics
(SAFE?3)
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Technical Concept

Surface and Deep
Water Temperature
difference

Electricity,
Desalinated Water,
Hydrogen, Ammaonia
Aquacultural Food,
and Minerals

T L

Study: 6MW, 16MW-: =7




Economic Feasibility (OTEC)

Calculated cost per kWh
for the reference OTEC

prices today.

16 MW

OTEC plant

Calculated Net Present Value (NPV) and Internal .
Rate of Return (IRR) for the reference 6 MW and 16 L
MW OTEC plants. o

gl

NPV & IRR: Too'smalito” I -

» e
v 6 MW 16 MW

attract private investors - - ottt oM
- Concentrate on i
products

plants compared to market



The Space Reflector

Increase the temperature of the ocean surface water
(from 40 °C to 60 °C)

Constellation of 20 space reflectors: aItltude 1,750 km,
cost: $377m development + 177m cgnstructlon/reflector
(cost estimated using the PRICE Cost estlmatlon model)
10 SAOTEC plants: 16 - 50 IVIW '

The space segment with
20 space reflectors.
Reflector
RE'HEI:’IIII’ (0.1 pm of Al +
ind Ground Spot 0.5 pm of Mylar)

Orbit
1,750 kmg_ g




Economic Feasibility (SAOTEC)

Cost per kWh: 10 (50MW) SAOTEC =
OTEC 16 MW

High Investment Cost needed initiate an || Calculated cost per kWh_
. . — lant dt ket
High Level of Risks s tode SRS

IRR & NPV: Not high enough to attract
private investors

Future Development of the space
reflector and reduction of launch costs.
will improve financial results ‘

Funding will be required from <R ant  pani pAmsol | OSCh' Indusry
governments, international BTN R :
organizations o - ..; e .
Again, public private partner&ﬂip‘g

be needed to initiate the proj tr,erw_.

Calculated Net Present Value (HPV)
and Internal Rate of Return (IRR)
for the OTEC and SAOTEC plants.




Water Related High Points

Warm water mass flow rate

Cold water mass flow rate

Desalinated Water Out
m3/day :



concerns

% -+ Compliance with established international
- treaties (WTO regulations, space law)

N







Presentation Overview

Team Project Mission
The Global Water Cycle -.Q\

Murray-Darling Basin - Weath __
Environment ..J'."ﬁt AR

Space Technolggles fq{‘\f/\?&ter Managergsnt




STREAM
Mission




~The Global Water Cycle

jpewaterGycle

nﬂgﬂﬁ&‘:ﬂﬁi x Water storage in %
e the atmosphere = Condensation

LS

Transpiration

g

Water storage
in occeans




Facts about the MDB

= Total length 3 780 km
= Consists of three rivers:

= Population: 2 million
= 1.25M people outside

Largest river system in
Australia

14% of the Australian
continent

Catchment area:
1,057,000 km?

Murray, Darling and
Murrumbidgee

basin depend on it for
water supply

Resources administered
by MDB Commission
42% of Adelaide water

(90% during draught)
from MDB




Average Annual Rainfall
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Climate and Environment

Jﬂ.‘

g

* Cool Rainforests
* Temperate mallee country
« Subtropics

* Semi-arid country

* Arid country

» Wetlands & marshes
* Forests

» High alpine country

& - —r
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Floods In the Basin

e Impact great areas

e Many small rivers rely on
floods

e Two types of controlled flow

* Dams affect floods




Water Quality

e Temperature
e Salinity
 Turbidity

e Nutrient load
e Pollution

Turbidity
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RS Technologies for Monitoring the
Water Cycle

Airborne methods
-Ht%h spatial resolution
e Versatility

* Cost effectiveness

Ground methods
e Simple
e Cost effectiveness

Space-based methods

e Low/high spatial resolution
 Versatility

e T e
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Space-based Technologies for Monitoring
the Atmosphere

» Atmospheric Winds | e
- Cloud Cover |
. Troplcal Prempltatlon




Space-based Technologies for Monitoring
_and and Sea

« High resolution optical imagery
AVHRR-3 on NOAA-M R

-----------
» AN - =



RS Technologies for Monitoring
Water Cycle iniMDB.

@napheﬂc humid‘rl:y) .
T ood

brecipitation secllmentahnn

Measured/Monitored by

Landsat, RADARSAT, DMSP, ERS, IRS, Terra and NOAA satellites
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etting Intormation (Iviergec anc
Remotely sensed data) to.the end-user

e Remote Sensing
1 i) Flatforms and Sensors
—I;-‘--"":.... :

. I

Data
Collection

L
Data Processing
* Madels
v » Data fusion
In-Situ Data
and Support

Elements Business Seg m@

= Stream flow
» Water guality
» Temperature
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- Farmers
 Eiver boat operators

« Indigenous communities




Soil Moisture
« Soil Moisture Is a key parameter to "
— Improving and Underst-an’dlng the

— Improving operatloga’i monltd
techniques for _Wa{@i* mar_\

f:tl"'



Space Technology to Monitor:Soil Moisture

Current space-based systems provide good
estimations of surface soll wetness X

performing direct measur *_-'ents,ot» the
moisture throughout thoibtotirte below thin
surface Iayer __

£

Soll m0|sture valug&pge Caloul Yo t
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Soil Moisture Monitoring from Space

* Precipitation Radar

— Mainly for tropical rainfall but applrcable for s&me nsorl
moisture measurements AN Ao

- Passive Microwave Radiometer
— detects emissions from earth’s %sgrié

» Synthetic Aperture Rada;ra (S‘AQF?

\."M',

- Radar technrquﬂ u_s_ed to q‘ete J§ma|l changes
topography | : t}
‘ ff% g ‘
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withiother variables



S TREAM Soil Moisture Management
Strategy

STREAM RECOMMENDATION
— Conduct a feasibility study — 3 months

soll moisture Space missions

I'Sl X AN J- -
— Establish a Central Library Cgmerx(&ahonal Ievel) — data
matchlng commgnce 20085 - &
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STREAM Soil Moisture Management
Strategy

Current Sarellies
.. STFT
[wia ACKHESY)
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Future Satellies . _ i
e.p. HYDROS Communicatinn
1 Y Fatellites




Soil Moisture Monitoring Implementation
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Up-coming Space Sensors for Soll
Moisture Monitoring:in:MDB

The SMOS mission is a direct response to the current lack
of global observations of soil moisture and ocean salinity
which are needed to further our knowledge of the water
cycle, and to contribute to bett 'uma“ther and extreme-
event forecasting and seasonal-clim a'te forecasting.
LAUNCH 2007 LA

Hydros provides the. ?IFS'[ gtebal view of the Earth's

changing soil moisture ara‘d surface freeze/thaw conditions,

enabling new &CIenTlflc S‘tudles of global _
~ atmospheric predletablllty, and maklng new |
a\ appllcatlonsﬁﬁossﬂale LAUNCH 2 01. |

H ‘
Advanced Land Obserwng Satellite

Advanced Land Dhstr\ring Satellite


http://neptune.gsfc.nasa.gov/hydros/images/logo_hydros_744_637.jpg

STREAM Outreach Targets

IPuinc

Targets Constituents
Decision MDB Agreement Institutions, Politicians,
Makers Local Authorities
Private Remote Sensing companlg,s,.a.ﬁrocessnng/
Industries Manufacturing Compa ies, Mining Industry
User Farmers’ ASSOCIatIOF'lS i?lver Tour Operator
Associations | Associations, Envli'onmental Assoclations
Institutions Research Centers Space Agen 18S 3n
Unlversmes,%Enernmental Age [o] By .
Experts » Experts fror | résearch instittfions “~ ;h-
- é@'rhmercy “*'-- éﬁ P
General dren Others"




STREAM Outreach for Farmers and the
Next Generation

- FARMERS:

— Conduct surveys to assess the level of use@qd
understandlng about space technolo g

* NEXT GENERATION: Sis
"?’r
of‘d‘ﬁ% prlmary and




Aim of the STREAM Outreach

To increase awareness of the possible
utilization of space applications




STREAM —-Global Relevance

e Technology, governance and outreachlessons
learned from the MDB case study can be applled
to other areas of the world | \;g;t;f,:\* _




STREAM Project Summary

Many countries face

significant challenges in

providing equitable access [IE™T=
to fresh water e

Satellites are a vital elementEsss
In the information chain

Fusing satellite and in- S|tu
data allows water re@ource
managers to galma detalleﬁf“* i




Recommendations: Global Water

Management

e The United Nations should implement a Charter for
Water Management focusing on:

— Planning and launch of a global water a@ﬁhﬁ:gystem
in which the data is owned by the U g;._:":‘ﬂ Wﬁﬁutlon

1 ‘x

to all member States

— Harmonization of water managgm i cues amerrg
nations s AE . A 7‘5_.-..
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Conclusions

Both team projects address water iSsues in:
— coastal / ocean bordered regions and
— land locked, semi-arid regions of the globe-kj

Space based solutions are integra of the

Ground probes and Alrborqebgta are also
needed for mtegrated systemsf

It is not about technology but people s -
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