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Global surface warming (°C)
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We have a choice.
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RCP2.6

Change in average precipitation (1986-2005 to 2081-2100)

We have a choice.
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Relative to 1995-2014 (°C)
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GSAT anomaly (° C) rel. to 1995-2014
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Near Term (decadal) Prediction
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WMO Lead Centre for

Annual-to-Decadal Climate Prediction

The Lead Centre for Annual-to-Decadal Climate Prediction collects and
provides hindcasts, forecasts and verification data from a number of
contributing centres worldwide.
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Precipitation anomaly (mm/day)
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Decadal real-time forecasts
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Changes Relative to 1995-2014 (%)
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Response of extreme precipitation to future warming

Response of extreme precip to GSAT
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(CMIP5 MME under RCP8.5)
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Extreme precipitation exhibits higher response to warming over global monsoon regions than most of the land regions

Zhang W., T. Zhou et al. 2018: Reduced exposure to extreme precipitation by 0.5°C less warming for global land monsoon regions . Nature Communications, 9. 3153 (2018). doi:10.1038/541467»0315—05633—3.



Increases in exposure with global warming

Exposure: area or population experiencing dangerous extremes

Land exposure
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Zhang W., T. Zhou et al. 2018: Reduced exposure to extreme precipitation by 0.5°C less warming for global land monsoon regions . Nature Communications, 9. 3153 (2018). doi:10.1038/s41467-018-05633-3.

SSP5

dangerous extremes:
* 1-in-10-year Rx5day events
* 1-in-20-year Rx5day events

1.5°C vs. 2°C: avoided impacts aggregated over global land monsoon region

Avoided exposure: ~20-40%

More remarkable avoided
impacts for more intense
extremes
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Avoided impacts between 1.5°C vs. 2°C : regional hotspots
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South African, South Asian, and East Asian monsoon regions would benefit most from lower global warming levels.
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Impact determined by both climate change and population

(b) RX5day: response rate %/K (g) CDD: response rate %/K
CMIP5
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(a) Population count in 2010

Population weighted impact:
Impact = climate change X population fraction

Total = 1.3 billion

Zhang W, Zhou T. 2020. Increasing impacts from extreme precipitation on
population over China with global warming. Science Bulletin, 65(3): 243-252
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Impact of extreme precipitation changes on population

Population weighted extreme precipitation changes

ARX5day Xpopulation ACDD Xpopulation
(a) Response rate %KX % (e) Response rate % /K X %
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« Greater impact in Eastern Chinadue ¢ Greater impact in southern and eastern
to dense population China associated with longer CDD

Zhang W, Zhou T. 2020. Increasing impacts from extreme precipitation on population over China with global warming. Science Bulletin, 65(3): 243—25328



Aggregated impact over China — RX5day

Spatially aggregated probability distributions
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» Areal and population PDFs shift towards heavier rainfall events

* More than 1/4 of the population would experience a ~12%, 15%, 22% and 29%
intensification in RX5day under 1.5, 2, 3 and 4°C warming, respectively

Zhang W, Zhou T. 2020. Increasing impacts from extreme precipitation on population over China with global warming. Science Bulletin, 65(3): 243-252



Regional hotspots

Population weighted extreme precip changes between 1.5°C and higher warming levels
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+ Southeastern China is the hotspot that is impacted greatly by additional warming from
both wet and dry extremes.

Zhang W, Zhou T. 2020. Increasing impacts from extreme precipitation on population over China with global warming. Science Bulletin, 65(3): 243-252



EM1.5/2°CrAR=FMRINRES: SRENER

CESM-LE CESM-LW HAPPI-CAM5
+ CESM large ensemble + CESM Low Warming * HAPPI project
» Transient, coupled simulations * Short-term stabilized, + Time-slice experiment
+ ‘time sampling’ approach coupled simulations « atmosphere-only runs
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Zhang W., Zhou T. 2021. The effect of modeling strategies on assessments of differential warming impacts of 0.5°C. Earth’s Future. https://doi.org/10.1029/2020EF001640 4l
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Zhang W., Zhou T. 2021. The effect of modeling strategies on assessments of differential warming impacts of 0.5°C. Earth’s Future. https://doi.org/lo.1029/2020EF00164(512
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Dettinger et al. (2004)

Li D., L. Zou*, T. Zhou (2018), Extreme climate event changes in China in 1.5C and 2C warmer climates: Results from statistical and dynamical downscaling. JGR, https://doi.org/10.1029/2018JD028835
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Implementing the WCRP Strategy

WCRP will prioritize its science and implement its Strategy by pursuing a series of
Lighthouse Activities, along with other core research activities, to deliver and
achieve critical outcomes over the next decade
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