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Several important water masses are formed by the flow of waters from marginal seas.
The straits through which these source waters flow are often much smaller than can
be resolved by typical climate models. Here we demonstrate the dramatic improve-
ments to GFDL's climate simulations that accrue from using partially open cell faces
to represent the exchange of water through such straits. We also discuss the energetic
considerations that dictate how these features should be introduced into the shallow
water equations. Similarly, thin-wall barriers and vertically structured wall porosity of-

fer the prospect of substantial improvements in the abyssal ocean circulation through
otherwise unresolvable canyons.



