Surface ocean circulation



Sea surface temperature

Pentad mean SST (°C):
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ClausiusClapeyron relation
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Saturation vapor pressure
depend®nly on temperature

Higher temperature, molecules in the
liguid move faster, and can more eas
escape into vapor.

More water can be present in water :
Mi ght say nwar mert
water o

Each 10 Kg, about doubles.
e.g.,.h=ele,=12/42 = 28%
or,T,=10C

If air cools to below 10C,
condensation will occur



The water vapor feedback

The amount of water vapor depends on the temperature.
AThis is the Clausiu€lapeyron relationship
A Warmer temperature causes more water vapor!

A This is what causes the water vapor feedback, which we
know accelerates greenhouse warming
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For every 1 degree of warming by ¢@he water vapor feedback
adds 2 additional degrees of warming!



Evaporation minus precipitation
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FIGURE 12.16. Meridional profiles of the zonal-mean divergence of the total water vapor trans
port [div Q]=[E — P] in 0.01 m yr ~' for annual, DJF, and JJA mean conditions. Some ar nul
mean estimates of £ — P by Baumgartner and Reichel (1975) are added for comparison (see als
Table 7.1).



Evaporation minus precipitation
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Water entering atmosphere at low latitudes (sourcé
Exits atmosphere at higher latitudes.( sink
Must have water moving toward poles (and toward ITCZ!)

This provides part of the energy transport.



Projected precipitation change
Percentage change 208090 relative to 1980999.

multi-model
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Patterns of changes linked to overturning circulation.

IPCC, Fourth Assessment Report, 200



From previous classes

A Pressure gradient force is almost
balanced with Coriolis force so
wind moves along pressure
contours.

A So why do we get
convergence?



