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=/ OJ/).-G  earth is covered by water

. \/ol m* of water in oceans ~ 1.4 x 10° km?
. |mes as much as glaciers and lakes

(—)O 000 times as much as the atmoshpere
’holds

_-° Fleat capacity is 1100 times higher than
atmosphere
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. Water Cycle is dominated by ocean -
atmosphere fluxes!



— E
Conveyor Belt="

e Lo S ey
Great Ocean Conveyor Belt.




ts

v
T

asuremen







W i







‘Samantha

— -

-
=g — —
_-..- T e — 'r_
——
=

-'?--_q . = _-_ [ —

WM"IIIIE \ N \i‘h




15m depth — 30 m chain

CT Sensor e 20m depth — 40 m chain 400 I IGE e
B 500 bt e CRE |

\SEEE, 3/8” chain
. ___________________________ T B e T R e

— e | e e e



Presenter
Presentation Notes
eulerian


AW

)

i

_ i
| _ﬂ. |









Presenter
Presentation Notes
Acoustic Doppler Current Profiler (ADCP) 








e BT B
ST LT 1 -‘H_,. ;
e e R G

LR

e nL.n i\

L . T

U.S. COAST GUARD



Presenter
Presentation Notes
�http://marine.rutgers.edu/rios/

Research Internships in Ocean Sciences
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per month near equator

.2 s SU (0 0002) accuracy after temporal
-4 gmg over a month
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— _iemporal Resolution 1 month
_* Spatial Resolution 100km
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meter & Scatterometer
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THE ELECTRO MAGNETIC SPECTRUM
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Orbit Altitude vs. Orbit Ti
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'E-11-Nmr 2kgiZesM, = 6E24 kg
':"'s'-2 R, = 6378 km
fiean a tude of satellite = 657km
T 8km + 657km = 7035km[]
-=-f4'n2(7035km (1000m/km))?

: :- ~ 6.67E-11 kg m s2 m2kg2 6E24 kg
t ~ 97 2/3 minutes
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Jemote sensing

5pf1 e.is. the.only.practical way to
obtain global coverage of ocean
;urrf 51 ) properties

1 Situ (place) measurements

mportant for below surface
‘measurements and for validating
satellites




Will present two activities:
« Hands-on lab
* Online data tools

Goal is to demonstrate how these complementary activities
support this "Big Idea™:
Salt causes water to freeze at a lower temperature. The oceans
do not freeze -- and are layered -- because of salinity (and this is
critically important to the overall earth system).
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100 years of Sea Surface Salinity (SSS) measurements

This map shows a seven-
day average, based on all
Known measurement
locations sampled over the
past 100 years for Sea
Surface Salinity (SSS)
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EDUCATIOI‘-I & F’UBLIC OUTREACH

Example 7 days of Aquarius Sea Surface Salinity (SSS) data

Not presently measured by
satellite, this map shows the
weekly SSS coverage that
will be achieved by Aquarius
after its 2010 launch

Aquarius / SAC-D is a joint
U.S. (NASA) - Argentine
(CONAE) venture



Aquarius instrument accuracy
will be 0.2 psu*. How much salt
should be added to 1 gallon of
water to change its salinity by
0.2 psu?

« 1 tablespoon
* 1 teaspoon
* 1/2 teaspoon

1/6 teaspoon

**Used to describe the concentration of dissolved salts in water,
the UNESCO Practical Salinity Scale of 1978 defines salinity

in terms of a conductivity ratio, so it is dimensionless. Salinity
was formerly expressed in terms of parts per thousand or by
weight (parts per thousand or 0/00). That is, a salinity of 35 ppt
meant 35 pounds of salt per 1,000 pounds of seawater. Open
ocean salinities are generally in the range between 32 and 37.


Presenter
Presentation Notes
Education & Public Outreach is mandatory on all NASA ESSP proposals and funded projects. Although Aquarius was required to address "one or more" of the listed objectives (i.e., Informal, Formal, Professional Development). For the sake of balance and breadth, we elected to address all three objectives. In fact, WBS 8 is structured to mirror these objectives (as you'll see in a later slide).
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The mission will help answer
guestions about how our
oceans respond to climate
change and the water cycle.

Like on land, some areas of
the ocean are rainy whereas
= others are arid. Aquarius SSS
sainity < > aiiniy data will reveal the water

cycle's ever-changing
"fingerprint.”

Low




EDUCATIO?‘-I & PUBLIC OUTREACH

SSS maps can be used to directly track variations in the water
cycle such as river runoff, sea ice freezing & melting, ocean
evaporation & precipitation:

Increase salinity Decrease salinity
)
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~~Evaporatiorn™ == Precipitation
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kA . 'ﬁ"‘ SALINITY
?iﬁ‘ L ” Melting of ice

or snow
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Groundwater
flow to ocean
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EDUCATION & PUBLIC OUTREACH

These concepts are directly aligned with content knowledge
Standards & Benchmarks:

ELEMENTARY:

> Earth’s surface is mostly covered by water
& that most of that is salt water

> The water cycle
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\&

These concepts are directly aligned with content knowledge
Standards & Benchmarks:

MIDDLE:

> Factors that can impact Earth’s climate
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:DUCL\TFO‘I & F’UBLIC OUTREACH

\X\

These concepts are directly aligned with content knowledge
Standards & Benchmarks:

HIGH:

> The effects of different physical cycles on
the environment of Earth

> How physical processes affect different
regions of the world




“Salinity Patterns & the
Water Cycle” module recently

rated “Very Good-Outstanding” by NASA
Earth Science Education Products
Review panel.

Includes nine activities aligned with
physical sciences standards for
elementary through high school

students.

http://aquarius.nasa.gov/education.htmi



Each activity follows the format:

Big Idea

Key Concepts

Essential Questions
Knowledge and Skills
Prior Knowledge
Common Preconceptions

And is linked to the comprehensive

concept map: “Water & its
patterns on Earth’s surface”




EDUCATION & PUBLIC OUTREACH

SEA WATER I-I'Q'-I:il: o EOUCATION

'‘Can Sea Water Freeze?" is
a middle school activity
+ Let's begin the experiment! ooy N, -~
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For complementary online activities,
let's visit the prototype website:

http://aquarius.jpl.nasa.gov/



- - !

f—

EDUC;—\T]OH

Annual mean maps & In-water profiles: Salinity, temperature & density
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Annual mean maps & In-water profiles: Salinity, temperature & density
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Annual mean maps & In-water profiles

. Salinity, temperature & density
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. Salinity, temperature & density

|'::. Salinity @ Temperature O Density

Can choose up to
siX locations at once

Data Source: Location: . .
atas  [8)  Lon: -119.5 Lat 105 & Overlay profiles

F‘I o l__" "_.E lear Plo t-_"




Annual mean maps & In-water profiles

. Salinity, temperature & density
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Annual mean maps & In-water profiles: Salinity, temperature & density
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Annual mean maps & In-water profiles:

Salinity, temperature & density
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