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“The mean climate of the tropical Pacific is expected to change in the coming century as a
result of ongoing emissions of greenhouse gases. Potential consequences of these
mean state changes include [...] an increased frequency of extreme El Nifo events [...];
a higher frequency of extreme La Nifia events [...] The ability of climate models to
realistically simulate the present-day mean state climate, ENSO properties and the
associated teleconnection is another source of uncertainties [...]"

Cai et al. (2015)
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2. What happens when extremes become more extreme?
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Water deficit and potential biome
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Planet Simulator (PlaSim)
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Data from observations and reanalyses

Variable Data set Period Grid Step
Atmospheric Models

SST Inter-comparison Project Phase  1979-2016 1° Monthly
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Simulation scenarios: frequency
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Simulation scenarios: frequency
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Simulation scenarios: amplitude
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- Five cycles of SST 1979-2010

- A1 (control) and A2, A3, A5,
A10, A12 scenarios

Only difference between
scenarios is amplified SST

- Only equatorial Pacific Ocean
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Simulation scenarios: amplitude
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After days of CPU time and months of human time



Control climate evaluation

PlaSim used in many sensitivity
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report about present-day values
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PlaSim used in many sensitivity
experiments. Unfinished technical
report about present-day values
performance.

Our assessment with CTL and A1:

- Energy and water budgets fine
- Surface fields are realistic
- Vertical structure realistic

- ENSO variability is realistic

/' Max-Planck-Institut
7/ fir Meteorologie

PlaSim CTL HadCRUT4

-1

o N B O O

32
16

(°0)

6

-32

(mmday™)

Results | 10



Control climate evaluation
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PEN climate
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Map and asymmetry

We overlaid differences maps ( )
and categorized grid points with threshold
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We overlaid differences maps (
and categorized grid points with threshold
10% deviation from their value in CTL:

in PEN than in CTL
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MCWD much greater
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Potential biome shifts
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Potential biome shifts
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Potential biome shifts
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Amplified ENSO climates
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Amplified ENSO climates
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Amplified ENSO climates
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Final remarks

- PlaSim simulates climate well

Global water budget changes in PEN scenario
- Asymmetric results: tropics contrasted by boreal latitudes

- PEN as a plausible mechanism for biome transitions

With amplified ENSO, extreme values become more extreme
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