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FINITE TIME GROWTH MECHANISMS

INTRODUCTIQN | , The salinity anomaly 1n the
One of the expected consequences of the global warming is the modification of the tfreshwater T ; ¢
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We use the oceanic primitive equation model OPA (Madec et al., 1997) in a global con- and. I.celand Scc?tland r'1dges. The LONGITUDE (") LONGITUDE (7
figuration with 2° resolution ORCA2 (Madec and Imbard, 1996). The model is integrated meridional density gradient, created  reweenature cc) z-uean-o-sr2m TEUPERATURE Q)
during 200 yr with annual mean forcing to obtain a steady state (leading to an autonomous in the north Atlantic, induces zonal 4 " Gl B, 500| -
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Linear model integration of the optimal SSS perturbation influencing the MOC after 10.4 yr. Density,
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Temperature, salinity in the upper ocean 600 m on the left and along 48° N section (mean MOC maxi-
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mum) on the right. The quiver represent the horizontal velocity anomalies. The solid, dashed and dotted
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contours respectively represent the positive, zero and negative values The zonal, meridional and vertical

velocities (the latter is average over 20° of latitude) are respectively plotted on the density, temperature

. . . . . . . o = N o a0 and salinity with contour interval of 5 x 107°, 5 x 107> and 1 x 107 m s~ L.
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Sea Surface Temperature (SST), Sea Surface Salinity (SSS), Atlantic Meridional Overturning Circu- The max1mlzat10n of the heat trans- co
lation (MOC) and Meridional Heat Transport (MHT) at the steady state after a 200 yr integration of port is at first order due to the 1222
the global PE model. The solid, dashed and dotted contour respectively represent the positive, zero and adve.(jtlon of the mean temperature § £ 2000 _f it
negative values with a 2 Sv interval oradient by the perturbation. The é Eizgg (B W
OPTIMAL SSS finite time growth mechanism is 3 50 ARG 1 ] | ;
. . . . . . fairly the same as for the MOC max- ssoo| MOICHONRE ool
We look for the optimal surface salinity perturbation influencing the oceanic circulation in imiz}e;tion exccent that the merid 1 BN « TN 18 B
a linearized approach. Two different measures of the circulation are chosen: the maximum 1l oradiont 15 now due 1o a zonal 0 onamubEr - 0 onamuE e
of the Meridional Overturning Circulation and the maximum of the Meridional Heat Trans- alin tg cadiont rotated during 9.9 | aiUEO I s ___TEWPERATURE(O)  _10°
port. The optimal SSS for the two different measures are obtained by propagation of the o1 }{)fth the offects of the riea;n ol I | I4
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Maximisation problem: Max ((F'|u(7)) ,|u(0))), tace current. This velocity creates L SANTY(y < 10° SALINITY (psu, y = 27°N «10°

Constraints: (1) |u(0)) = P [«'), (2) (Clu(0)) =0 and (3) (u(0)|S|u(0)) =1, a weak upwelling on the east of the
lu(7)) = M(7) |u(0)) bassin. This upwelling cools the wa-
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with N = PTSP; 1 = fct (M(7),|F),|C),N,P,v) and v = fct (M(7), |F),|C),N,P). tion. This circulation advects the

mean meridional temperature gradi-

40

W
o

LATITUDE (N)
N
o

—_
o

e e 5
1000 f

= 2000f - i :

8 3000} ,- | ;

(] :
4000, (RN " ]
5000 | B

o

The solution depends on the integration time of the adjoint model: we choose to examine | e R w0 e
the most efficient growth in time. ent and thus reinforces the MH'T. > Tonemuoee)
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Left (right), optimal SSS structure modifying the MOC (MHT). The sensitivity has a maximum at References
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