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paleoceanographic-like observations?
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Do paleo-data have the power to constrain the past ocean circulation and o= 5
SPARSE - -

property distributions? Here we design an idealized

experiment to test our predictive ability to reconstruct 3D ocean
properties by considering paleoceanographic-like data. We attempt to
reconstruct the known, modern-day global distributions by using a state
estimation method that combines a kinematic tracer transport model
with observations that have paleoceanographic characteristics.

This test is a prerequisite to being able to reconstruct the past ocean
circulation.
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2. Experimental Design

Define a suite of modern-day gridded tracer distributions [1,2,3] as the
“truth” or REFERENCE:
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(background colors) and the observations in this depth range (colored squares). Compare to the true distribution in the Errors in reconstructed 6*3C defined as the difference between the distributions in panel (3) and the truth in panel (2).
left hand column of the poster. Paleo-data that are either sparse or proxy data types provide information to reconstruct Errors are generally lowest near the observations (blue squares) where the color of the square represents the pointwise
the large-scale structure, but data that have both characteristics (i.e., sparse proxies) cannot. error.
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Use a steady-state estimation method [3] to reconstruct global property
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To a.s§ess the performance of the reconstruction method, add one Atlantic Ocean zonally-averaged 83C (background colors) and the observations in this basin (colored squares). Compare Atlantic Ocean zonally-averaged 6%3C errors (background colors) and the pointwise observational misfit in this basin
addlt'?(na| case:” . | | | to the true distribution in the left hand column of the poster. The SPARSE and PROXY experiments are generally (colored squares). In the more realistic SPARSE+PROXY experiment, errors are large in the Southern Ocean and the Arctic
. OIt Oblsetr.ve/éb.C it the 492.S|tes a;::l :jeconstruct with an optimal successful, but the SPARSE+PROXY experiment is not. Ocean. Large errors in the surface ocean may be alleviated with the inclusion of planktonic foraminiferal data.
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