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Global Water and Energy Budgets

(from Trenberth, Fasullo and Kiehl, 2009, BAMS)
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Multi-Year Average Radiation
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Global Water and Energy Budgets

(from Trenberth et al., 2009, BAMS)
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Global Energy Budget Closure

Stephens et al (2012, Nature GeoScience, 23 September 2012 )

Incoming TOA imbalance 0.620.4
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Global Precipitation Climatology Project (GPCP)

Robert Adler, U. of Maryland-College Park, USA
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GPCP mean is2.64 mm/day corresponding to 76 W/m?2 £ 7
N/m?2




SeaFlux

Carol Anne Clayson , Woods Hole Oceanographic Institution

« Near-surface air temperature and
humidity

— Roberts et al. (2010) neural net technique

1999 Latent Heat Flux

(thus only covers 1997 - 2006 in Version 1.0) . _______ T b
— Gap-filling methodology -- use of MERRA ! E T SR
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— Uses CCMP winds (cross-calibrated SSM/I,
AMSR-E, TMI, QuikSCAT, SeaWinds) 1999 Sensible Heat Flux

-f|II|ng methodology -- use of MERRA



http://seaflux.org

Open Ocean Domains
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E, P and Div(Q) for Tropical Indian Ocean




E, P and Div(Q) for Tropical Atlantic
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E, P and Div(Q) for Tropical East Pacific
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E, P and Div(Q) for Tropical Central Pacific




E, P and Div(Q) for Tropical West Pacific




Water budgets from Reanalysis
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The Bulk Parameterization
E: rvaux (qO B qa)
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The Bulk Parameterization
E=r Cu (qo- qa)
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Summary

» Water is in balance over tropical oceans

> Atrend is evident in West Pacific that is not seen in other basins.
Therefore not a satellite trend but a natural change.

~ » Global models require too much evaporation and therefore .
~ Precipitation to balance water. Extra precipitation is in the form o
1 1zzle. '




