Regionale Ozeanographie

05 — Wassermassenanalyse
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Schichtung
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Stabilitat der Wassersaule
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Vertikalschnitte
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Temperatur-, Salzgehalts- und Dichte-Gleichung

DT/Dt = dT/dt + u dT/dx + v dT/dy zeitliche Variabilitat
FwdT/dz Advektion/Konvektion
= Qu/pcp + 0/9x(xkydT/dx) Quellen/Senken
+ 8/dy (kpdT/dy) + d/dz(kydT/0z) Mischung

DS/Dt = dS/dt + u dS/dx + v dS/dy + w dS/dz
= Qs + d/dx(kndS/dx)
+ 8/0y (kydS/dy) + d/0z(kydS/0z)

p=pS,T,p) Zustandsgleichung

Dp/Dt = dp/dt+udp/dx+ v dp/dy +w dp/dz
= (dp/9S)DS/Dt + (dp/dT)DT /Dt
+ (dp/dp)Dp/Dt

Talley et al., 2010

Diffusion k

Molekulare Diffusion: K — Warme ~1.3-15*10"m?s

K — Salz ~1.3*10°m?s

Turbulente Diffusion ist keine Eigenschaft des Meerwassers sondern
hangt von den betrachteten Skalen ab

K —Warme/Salz  horizontal ~102-10%m?/s

K —Warme/Salz  vertikal ~10°m?/s




Skalen ozeanischer Prozesse
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Warmetransporte im sudlichen Ozean
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Tracerexperiment
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Temperatur-Salzgehalts Diagramm
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Abb. 5.16. Beziehung zwischen Temperatur und Salzgehalt auf den beiden benachbarten Stationen
»Atlantis* 1227 und 1229 im Golfstrom 6stlich von Kap Hatteras. Stationslage s. Abb. 10.42. a) Vertikale
Temperaturverteilung; b) vertikale Salzgehaltsverteilung; ¢) 7'S-Beziehung. Ziffern an den MeBpunkten:
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Vertikale Vermischung
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Einige Definitionen und Begriffe

Wassermasse

Wasserkdrper, der die gleiche oder ahnliche
Bildungsgeschichte seiner Bestandteile besitzt.

Wassertyp

Funktionaler Zusammenhang seiner charakteristischen
Parameter und deren Varianz (Punkte im
Parameterraum)

Quellwassertyp

Wassertypen in den Quellregionen

Einige Definitionen und Begriffe

Wassermassentracer

konservative Tracer

nahezu konstante Eintragsfunktion an der Grenzflache
Ozean-Atmosphére

nicht-konservative Tracer
nahezu konstante Eintragsfunktion, zeitlich variable Quellen
und Senken

transiente Tracer
variable Eintragsfunktion, zeitlich variable Quellen und Senken

Redfield Verhaltnis

Verhaltnis der Nahrstoffkonzentrationen im Plankton zueinander
1 Mol P: 16 Mol N: 106 Mol C




Klassische Wassermassenanalyse
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ABC = MIXING TRIANGLE

XaTa + XbTb + XcTc = Tobs

xasa + xbsb + chc = Sobs
-1 Helland-Hansen, 1918

X aus Talley et al., 2010
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Wst's core layer method - section
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Wast's core layer method — depth of core layer

METEOR

Expedition =

Depth of the core layer (intermediate salinity minimum) of

Wiist, 1935 the Subantarctic Intermediate Water.
1

MaBstab 1: 60 Mill.

Wast's core layer method — TS diagrams
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Wast’s core layer method — TS diagrams
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Wast’s core layer method
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Fig. 17. Relationships between salinity, temperature and oxygen in the core layer
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Non-conservative tracers — Oxygen & phosphate
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Transient tracers

Tracer mit zeitabhangigen Quellen oder Senken
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Changes in CFC-11

Change in CFC-11lbetween 1994
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Fig. 5.3. Sketch of water mass formation by subduction in the Subtropical Convergence. The T-
S diagram shows both the meridional variation of temperature and salinity between stations A
and D, and the vertical variation equatorward of station D from the surface down along the line
A'B'C'D'. For more detail, see text.

Price, 2001
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T°C

Central Waters

Fig. 15.9. T-S diagrams for stations along two meridional sections. (a) Western basins,
(b) eastern basin (northern hemisphere). Note the northward weakening of the AAIW salinity
minimum, the deep salinity maximum produced by the inflow of Eurafrican Mediterranean Water
(most prominently at 32°N in the east), and the sudden transition from SACW to NACW south of
15°N. Data from Osborne et al. (1991).

Optimum Multi Parameter Analysis

.’171T1 + $2T2 + .’L‘3T3 + £L‘4T4 = Tobs + RT
x131 a 55282 + 56383 + £L'4S4 = Sobs + RS
21021 + 22022 + 23023 + 24024 = Ogzobs + Ro,

leO4,1 -+ $2PO4,2 + $3PO4,3 + 334PO474 = PO4’0bS + RP04
.’L‘lNOg’l + .’L‘2N0372 + .’I)3N0313 + 1L'4N03’4 = NOg’obs + RNO3
1517 +x9Siy 4+ 2x3Si3 4+ x4Sly =  Sigps + Rsi
x + o + xs3 + T4 = 1+ Ry

Residuen X R? werden minimiert
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Optimum Multi Parameter Analysis

1Ty +x2Te 4+ 23T3 | +x24Ty
2131 4+ 2252 42383 | + 245,
21021 + 22022 + 23023 + 24024
21POy41 + 22P0y 2 + 23PO0y4 3 + 24POy4 4
21NO31 + 22NO;3 5 + 23NO3 3 + 24NO3 4
151y  + x9Sly 4 x3Si3 4 x4Si4

r + Z2 + x3 + x4

= | Tows|+ Rr
= Sobs|+ Rs
= Ogobs + Ro,
= POgobs + Rpo,
= NOj3 0bs + Bno,
= . Sighs + Bs:
= 1H Rs

Residuen X R;? werden minimiert

Optimum Multi Parameter Analysis

conservative parameter *
conservative parameter

SWT

conservative parameter 2

non-conservative parameter

Karstensen, 1999
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Temperatur [C]

Temperatur [°C]

OMP Central Waters

Temperatur-Salzgehalt Karstensen, 1999 Temperatur-Sauerstoff
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Extended OMP

1Ty + 2Ty +23Ts  + 14Ty + 0= Tops+ Rr
$1Sl + 113282 —+ 5()383 + .’L‘4S4 =+ 0= Sobs + Rs
21021 + 32022 +23023 +24024 — AProp = Oz + Ro,

71PO41 + 22P042 + 23P0y3 + 74POy44
71NO31 + 22NO3 5 + 23NO3 3 + 24NO3 4
218l 4+ x2Sy +x3Si3  + 24Si4

T + Ta + 3 + 24

AP = POy obs + Rpo,
APry/p = NO3 obs + Rnos
APrgip =  Siobs + Rsi

0= 1+ Ry

+ o+ 4+ +

Bericksichtigung des Redfield - Verhaltnisses
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Anwendung OMP
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FIGURE 6.17 Example of optimum multiparameter (OMP) water mass analysis. Southwestern Atlantic about 36°S,
showing the fraction of three different water masses. Antarctic [ntermediate Water, AAIW; Upper Circumpolar Deep Water,
UCDW; and Weddell Sea Deep Water, WSDW. Source: From Maamaatuaiahutapu et al. (1992).
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