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We ‘deploy’ an oceanic monitoring array into a numerical model (ECHAM5/ MPI-
OM), and test the array’s ability to detect changes in the North Atlantic meridional
overturning circulation (MOC). The observing array simulates the measurements of
density and wind stress. The detection approach is based on the assumption that the
natural variability of the MOC is known from an independent source, the control run.
Our detection method accounts for the effects of observation errors, infrequent ob-
servations, and autocorrelated internal variability. With an assumed observation error
of 1 Sv, continuous observation for approximately 60 years yields detection with 95
percent reliability. Higher observation errors and lower observation frequencies result
in lower detection frequencies: Observing continuously with an observation error of 3
Sv results in a detection time of about 90 years, and repeated hydrographic transects
every 10 years, with an observation error of 6 Sv, result in a detection time of about
100 years. Changes in the meridional heat transport at 26N can be detected with a
detection time of about 120 years, assuming an observation error of 0.2 PW, and addi-
tionally assuming a hydrographic transect every 5 years. For the detection analysis, we
analyze a set of three realizations of a climate change scenario (IPCC A1B), in which
- within the considered time-horizon of 200 years - the MOC weakens, but does not
collapse. The simulated array mimics the continuous monitoring system deployed in
the framework of the UK Rapid Climate Change program.


