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Introduction Decadal ENSO variability important for
changes in land precipitation

Using satellite and ground-based observations and CMIP5
o During warm El Nino years changes in atmospheric circulation cause

simulations we demonstrate atmospheric moistening leading

. e e . i reduction in land precipitation (anti-correlated with ocean precipitation)
to contrasting precipitation responses in wet and dry regions

and the amplification of precipitation extremes o Decadal changes in ENSO may explain discrepancy between coupled

model precipitation anomalies and GPCC observations 1950-70

Changes in the global water cycle o AMIP5 simulations able to capture interannual variability in

- Column integrated water vapour from SMMR and SSM/ satellite precipitation over land due to prescribed ocean temperature

microwave instruments over ice-free oceans, ERA Interim reanalysis Tropical

Interannual-decadal changes in

continental rainfall dominated by:
La Nifia (more rain) & El Nifo (less rain)
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P anomaly over land (mm/day)
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Wet regions become wetter, dry drier
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- Variability over land influenced by El Nifio Southern Oscillation Preciptaion Percaniie (%)

@ Smaller dP/dT sensitivity for coupled simulations (historical vs amip)

Thermodyn.: 14dq; = a~7%/K Moisture bal.: (p —_ E) ~ —. (u CI) @ Smaller dP/dT sensitivity under climate change (historical vs rcp4.5) as
q, dT dP/dT supressed by direct atmospheric heating from rising greenhouse gases
@ More positive dP/dT over land under climate change (rcp4.5 vs historical) as
A(P — E) — 7 A(u Q) ~ T uA_q ~ —al (u ) . a(P . E) Temperature rises un-related to ENSO for climate change response
AT B AT AT 4= e Amplification of precipitation extremes with climate warming

e [nterannual variability is not a good proxy for climate change over land

AP/AT ~ a(P —E) + AE ~a(P —E) + kE = a(P — BE)
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