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Salinity Satellite Mission Outline jg/.
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1. Some information about the SMOS and Aquarius/SAC-D salinity
missions

2. Some “big picture’ science

3. Preliminary salt balance estimates using surface currents and
proxy SSS data from Argo

G. Lagerloef, et al.
Plenary
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Salinity Satellite Mission Two Salinity Missions b JJ.

SMOS Lunch Fall 2009

Measuring
Ocean Salinity

G. Lagerloef, et al. L OSTST Workshop 3
Plenary CONAE 22-24 June 2009, Seattle




Sallnlty Satellite Mission

SPECIAL ISSUE ON SALINITY | Occanograf)/zySPecial Issue

March 2008

Oceanography, Vol. 21, No. 1

THE
AQUARIUS/SAC-D

MISSION

DESIGNED TO MEET THE SALINITY REMOTE-SENSING CHALLENGE

BY GARY LAGERLOEF, F. RAUL COLOMB, DAVID LE VINE, FRANK WE N2
SIMON YUEH, CHRISTOPHER RUF, JONATHAN LILLY, JOHN GUNN, YI CHACH
ANNETTE DECHARON, GENE FELDMAN, AND CALVIN SWEET
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Salinity Satellite Mission Aquarius/SAC-D Observatory

International Partnership between
United States — Argentina

« Aquarius Salinity Microwave

Instrument Science Instruments
« Launch Vehicle * Mission Operations & Ground
System
G. Lagerloef, et al. =— > OSTST Workshop 5

Plenary — COME

22-24 June 2009, Seattle
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Salinity Satellite Mission Aquarius Instrument Completed and Delivered ¢ it ,%

1. Deployment test complete (10 November
2008)

2. Arrival in shipping container to Bariloche
Argentina (3 June 2009)
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Salinity Satellite Mission

S

Mission Design and Sampling Strategy
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Salinity Satellite Mission

Aquarius Mission Science

Understanding the Interactions Between the Ocean Circulation,
Global Water Cycle and Climate by Measuring Sea Surface Salinity
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The higher salinity of the Atlantic sustains the oceanic
deep overturning circulation
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Salinity Satellite Mission Salinity and Ocean Circulation

An atmospheric freshwater conveyor and inter-basin salt exchanges help
sustain the Atlantic salt balance that sustains the ocean conveyor

Pac|f|c / Atlant|c interactions Pacific Evaporation 212,655 km’/yr  6.74 Sv

g Pacific Precipitation 228,529 7.24
Atlantic Evaporation 111,085 3.52
Atlantic Precipitation 74,626 2.36
African Precipitation 20,743 0.66
N. America Precipitation 15,561 0.49
European Precipitation 6,587 0.21
Amazon River Discharge 6,000 0.19
Mississippi River Discharge 560 0.017
Greenland Glacial Discharge* @ 225 0.007

R.Schmitt, Oceanography,
2008
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/ SA(;"D Ocean Salinity Trends; Links to Water
Salinity Satellite Mission Cycle
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AQUARIES/SACD  ocean Salinity Trends; Links to Water

Salinity Satellite Mission

Cycle
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AQUARIES/SACD Uncertainty in the Global Precipitation e
Salinity Satellite Mission Estimates =, ’xg«y/\\;.

Climatological Precipitation
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Salinity Satellite Mission The Remainder of this Talk

* To examine mean salt (SSS) advection and divergence
* Contrast with SST advection and divergence
* Trial balance with E-P net surface freshwater forcing

Evaporatlon Minus Precipitation 1981--2002
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Salinity Satellite Mission Salinity Gradient Magnitude

Magnitude of Mean Sahmty Gradient (O 01 psu/km)
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Salinity Satellite Mission Mean Velocity Components

Mean Oscar Surface Currents, Zonal Flow (m/s)

60°S |

g’:,v','z,%’.“jpl-‘t?#‘,;E. .......... b 5 4 - 0
g : : , :

30°S '} ................ Fay Y 0.1
K
6008 _’ .......... ' ........ 4."1 ............. . ........................ _02
— P v S R e A A ——
G. Lagerloef, 60°E  120°E  180°W 120°W

Plenary



AQUARILS/SACD

Salinity Satellite Mission Salinity Advection Terms

Mean Eastward Salinity Advection (psu/year)
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Salinity Satellite Mission Salinity Divergence Total

Mean Salinity Advection (psu/year)
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Salinity Satellite Mission

Evaporatlon Mmus Prempltatlon | 98 1--2002
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Salinity Satellite Mission Net flux vs Salinity divergence

Imphed E-P Sahnlty Change 1981--2002
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Salinity Satellite Mission Surface forcing minus advection

(E- P) Sahmty Forcing Minus Sahmty Advection
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Salinity Satellite Mission Summary I X

The Aquarius science goal is to understand the links between ocean
circulation, global water cycle and climate by measuring ocean surface

salinity
* Salinity trends can be linked to changes in both circulation and E-P
forcing.

* Large uncertainties exist in precipitation data sets

e Salt advection is similar magnitude to E-P, but there are large
differences.

e Satellite salinity and ocean surface topography data together form
an important tool to investigate the uncertainties in the marine
freshwater budget.

G. Lagerloef, et al.
Plenary

v OSTST Workshop 22
CONAE 22-24 June 2009, Seattle
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AQUARIES/SAC-D  u.s. CLIVAR Salinity Working Group
Salinity Satellite Mission  prgposed Control Volume Experiment

Constrain the complete surface o
atmosphere/ocean hydrologicx\ A
[seasonal] cycle based on N

observations \\ s & & \

Test and improve couj
climate models

Alternative regimes

sevaporative subtropical gyre
high precipitation tropical regime
Oceanaggraphy, Vol. 21,2007

OSTST Workshop 24
22-24 June 2009, Seattle

G. Lagerloef, et al.
Plenary
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Salinity Satellite Mission

Observatory Configuration

Stowed Configuration

Delta 7320-10 C Fairing

Station location in mm

SAC-D Station 4922.0
AQ Station 2382.0

SAC-D Station 2540.0
AQ Station 0.0

SAC-D Station

Deployed Configuration

@ Y Anti-Sun Aquarius
Reflector
Aquarius Z
Instrument Nadir

X FLTDIR

Aquarius
Sunshade

Service
Platform

Star Trackers

Solar Panel

Nav-GPS, ROSA,
TDP and s-Band

Antennas
0.0 CARMEN-1
7 (SODAD 1 of 3)
G. Lagerlpgf. et 3l. = OSTST Workshoff) 25
Plenary PRiEAS; 2009 =/ 22-24 June 2009, S5attle 25
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Salinity Satellite Mission

The Aquarius/SAC-D Salinity Mission

Aquarius/SAC-D will systematically observe the global surface salinity

field for 23 years to achieve a monthly accuracy that will resolve the
seasonal and interannual variability at 150 km scales.

Zj Sensitivity vs Radiometer SN\
Approach: ; s Flequency | (\\ =S\
H 0.5 ‘ :
* Integrated L-band ultra-stable microwave Ty=eT %
radiometer-radar, 3 fixed beams, 390 km e=1(S, T, Freq, =
' ) Incidence) S~
wide swath, 7-day repeat polar orbit 1400-1427 MHz =
. . o otected Band
* Radar scatterometer is required to correct e
for wind roughness, the largest uncertainty O
error source 3 Beam RMS
_ Error Sources Allocation CBE
*  Monthly averages to reduce measurement S S
noise and achieve 0.2 psu RMS accuracy % System Polnting e
Roughness 0.28 0.20
*  Three year baseline mission to resolve SR 208 | om0r
seasonal to interannual variability and fiain (Total Liguld Water) 0021 0.01
. onosphere 0.06 0.043
robust mean field Atmosphere - other 0.05 0.2
SST 0.10 0.07
H H H H Antenna gain near land & ice 0.10 0.10
* Independent calibration and validation from — R
global in situ ocean observing system Brighness Temperature Error | B2seline Mission
per Observation Allocation CBE
Total RSS (K) 0.38 0.27
Margin RSS [K)| 0.27
Mean Mean # Baseline Mission

G. Lagerloef, et al.
Plenary

Latitude | Sensitivity | Samplesin
Range (dTvIdS) 28 Days

Monthly Salinity Error
(psu)

Allocation CBE
0-10 0.756 10.9 0.15 0.1
11-20 0.731 11.3 0.16 0.11
21-30 0.671 12.1 0.16 0.12
3140 0.567 13.5 0.18 0.13
41560 0.455 15.9 0.21 0.15
5160 0.357 20.3 0.24 0.17
61-70 0271 30.2 0.26 0.18
Global RMS (psu) 0.20 0.14
Margin RSS (psu) 0.14
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