SSH implication for operational prediction
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New data set, same result, SSH is most mfluentlal

Historical data (from 1900 to present)

1/2° gridding

Provides mean, variance and covariance
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New data set, same result, SSH is most influential

A few pedantic definitions T, 771 _ T, — ,171 ]
. oT , _|Tw > ﬂ 5 Ty - Tn
(XXT)  Cross covariance X=|¢ X=|Z X = _
! S1 51— 51
R S Sy — Sw.
T S State Average Anomaly

Cross Correlation at
one point (275°E,

5 24°N, February, Gulf
of Mexico in Loop
Current just off
Cuba)
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Relation between SSH and T&S through geopotential

Variations in T&S result in displacements of geopotential (surfaces of constant pressure)
4 is a linearization of specific volume anomaly (linearized around mean state)

G is an integral over pressure of specificanomaly

T; |
T, :
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3 Ty Extend the T,S anomaly ) S;
¢ =Go s, vector to include Y=]1":
: geopotential anomaly Sy
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Depth (m)

Depth (m)

Depth (m)

Temperature, Salinity, Geopotential covariances
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What is the effect of a single satellite observation

Addressed from the perspective of the in situ data

_QDIN_

B = (YYT> _ [ XXxT XXTsTGT ]

GToTXTX 6SGXXTGTST

Posterior variance is a function of
e Background variance B

PF — HTB(HTBH + R)_l e QObservation operator H

Because we now have B,

* Observation error R (let’s assume
observation has errors smaller
than the variance, so R is small)

We can compute the impact of a satellite observation of T,S or G
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Sea Surface Height Sensing Platforms
All available data

in operations

Sea Surface Height

Last Updated:
01/31/2012

Calendar $
Year 2012 i 2013 2014 2015 2016 | 2017 2018 | 2019 (2020 | 2021 | 2022 |2023 2024 | 2025
200EET——
200 - o N 9.95 day repeat
2001
35/ 30 day repeat
SSH | |
[ semnelsA 27 day repent
e
0 22 day repeat
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Series of experiments

_ IMLD correlationSTHT correlation to
) Satellite
Exp ID Altimeter Data Sets SST other data o nature run  pature run
Public (01
OSSE00/  [Jason GFO ENVISAT ublic (01 June
on 2005 1initial
nature run  [TPXI o
conditions)
OSSEO1 None None |[None 0.21 0.15
OSSE02 None on Public 0.27 0.42
J GFO ENVISAT
OSSE03  [oof on  [Public 0.89 0.99
TPXI
OSSE04 Jason on Public 0.66 0.84
OSSEO05 GFO on Public 0.68 0.89
OSSE06 Jason GFO on Public 0.76 0.94
OSSE07 ENVISAT on Public 0.66 0.85
OSSEO8 Jason ENVISAT on Public 0.74 0.93
OSSE09 GFO ENVISAT on Public 0.74 0.94
OSSE10 GFO Jason ENVISAT [on Public 0.81 0.97
OSSE11 GFO TPXI on Public 0.74 0.94
OSSE12 GFO Jason TPXI on Public 0.81 0.98
OSSE13 Jason TPXI on Public 0.73 0.93
OSSE14 GFO ENVISAT TPXI |on Public 0.80 0.96

June
2004 -
Dec
2005



Spatial correlation on small scales (< 200km)
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No aItlmeter all other data
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Mixed layer depth (Nature, OSE, Correlation)
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Multiple SSH inputs needed to reach confident skill

Time average over Jun 2004 — Dec 2005
of spatial correlation (features <
200km) * One of the ‘no altimeter’
experiments includes all other data

* With no altimeters, there is no skill

1 A |
% 09 2 8 - (satellite SST, ARGO, ship of
o °° % . opportunity), and no skill results
Y— 0.7
Q $
Q os * In situ data is not sufficient to
g% - enable mesoscale forecasting
=R Steric Height -
o o= L] Mixed Laver Deoth | Skill in MLD is much more sensitive
ggi E ‘ xec Layer Dept to data quantity as background
9 | density structure controls MLD

" Number of satellite altimeters formation

* Anticyclones lead to deep MLD,
cyclones to shallow MLD
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Range of dynamics are captured in observations

35 day composite 15 Sep, 2012 e 1km horizontal resolution model

Nested in global model

Daily 72 hour forecasts

Assimilating satellite SSHA (Jason-2, Jason-
1G, CryoSat2), SST and in situ

Reproduces the large scale dynamic height

Model Steric Height

72 hour forecast July 4, 2012
- Steric Height 1K - 2012070400-000
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Model physics extends observations

Mesoscale density field is pulled and strained by the velocity field

Vertical secondary circulations develop

Cooler waters are transported to the surface along fronts

Impacts chemistry, biology, fisheries, HABS, recreational, commercial, coastal
management

gom_RT1lkm v2 - Sea Surface Temperature - 2012070400-000
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Summary

Altimeter observations have the

) .. Global 1/12 HYCOM SST
dominant effect over in situ and SST Jul 16, 2011 002 909 _
other satellite observations : P X

The limiting factor at present it not
accuracy and precision but coverage

More observations of uncorrelated
error and features are required to

progress Nested 1km NCOM SSS

gom_RT1km_v2 - Sea Surface Salinity - 2012070400-000

Altimeter SSH
*Jason-2 .
*Jason-1G
*CryoSat2
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Surface structure controls biological activity
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MODIS SST Appears to be a northward flow

Cyclone

Cyclone Clear front  gquthwest flow
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Appears to be a northward flow

MODIS SST with 1km NCOM surface currents

The model cyclone is
further west than observed Cyclone

Cyclone Clear front  gouthwest flow

¢eac a

7{5{20112- 10:00 pm, W Y i
T b % 1 = a ¥t W& -
7/5/2012 dom ; 1 = A gl : Nawval Re: carch Laboratory T
: CARTHE che

7/5/2012

gt I a0 20 3 2t | I | | ¥ S | N . - f IS i %7 .,.'

Image ® 2012 Teiaethes | ¥l ‘ O'vle'_eartf%

e
oy
o ‘L‘.l?*'- ”

% ©/2012/Google

Eye altt 453 55mi

L r .
N {le . 4
[ S 28°21°12/97= N B6:50:59 47 W elev -5648 fi




	Diapositive numéro 1
	Diapositive numéro 2
	Diapositive numéro 3
	Diapositive numéro 4
	Diapositive numéro 5
	Diapositive numéro 6
	Diapositive numéro 7
	Diapositive numéro 8
	Diapositive numéro 9
	Diapositive numéro 10
	Diapositive numéro 11
	Diapositive numéro 12
	Diapositive numéro 13
	Diapositive numéro 14
	Diapositive numéro 15
	Diapositive numéro 16
	Diapositive numéro 17
	Diapositive numéro 18
	Diapositive numéro 19


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



