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U.S. National Climate
Assessment:

“Changes in extreme
weather events are the
primary way that most
people experience climate
change. Human-induced
climate change has already
increased the number and
strength of some of these
extreme events.”

Number of Events
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Motivation

 We are entering an era where the numerical
tools typically used to assess long-term climate
change are approaching those now used for
short-term weather prediction.

* Advanced climate modeling has improved our
ability to investigate trends in extreme weather
events and to project regional impacts of
climate change using a hazard approach.

 But, we need new tools and datasets to
evaluate these climate models.
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National Center for Atmospheric
Research’ s (NCAR) Community
Atmosphere Model version 5 (CAM 5).
Horizontal Grid

Performed with 30 vertical levels is used (Latitude-Longitude)
at the horizontal resolutions of ~25 km.

Full CAM 5 physics with Atmospheric vertical Grd ey |-
Model Intercomparison Project (AMIP)

protocols (with prescribed aerosol
forcing).

Observed ozone, CO,, solar forcing, etc. g &
for 1980-2015.

RCP settings for future scenarios
2070-2100.

Individual storms are tracked using
TempestExtremes (github.com/
CIimateGIobalChange/tempestextremes)
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CAMS at ~25 km

Storm Tracks
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Observed vs. CAM5 US

Precipitation Distribution

Full Probability
Distribution
Function for US:
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Building TC Rainfall Metric in

TempestExtremes

1) Identify candidate TCs based
on sea level pressure minima
and warm core characteristics
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Building TC Rainfall Metric in

TempestExtremes

1) Identify candidate TCs based
on sea level pressure minima
and warm core characteristics

2) Stitch together candidates into
TC trajectories

~~~~~~
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Building TC Rainfall Metric in

TempestExtremes

1) Identify candidate TCs based
on sea level pressure minima
and warm core characteristics

2) Stitch together candidates into
TC trajectories

Wind Speed

E
Distance from TC center
3) For each trajectory and timestep,
compute an azimuthal-average
radial wind profile and identify the
radius of the 8 m/s wind (r8)
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Building TC Rainfall Metric in

TempestExtremes

1) Identify candidate TCs based
on sea level pressure minima
and warm core characteristics

2) Stitch together candidates into
TC trajectories

Wind Speed

E
Distance from TC center

3) For each trajectory and imestep, | 4) gxtract only precipitation that is
compute an azimuthal-average

o _ - within r8 around the center of the
radial wind profile and identify the | T gt gach timestep in its lifetime
radius of the 8 m/s wind (r8)
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Exploring TC Extreme Precip.:

CAMS - High-Res ~25 km

AA“"“a: "t"a:ilg“”"_‘ ?;dtafy TC-contributed % of Rx5day
ccumuiate recipitation
(Rx5day) P Rx5day Events from TCs
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Tropical cyclone contribute to extreme precipitation near
coastlines.
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Exploring TC Extreme Precip.:

CAMS - Standard ~100 km

AA“““a: "t"a:ilg“”"_‘ ?;dtafy TC-contributed % of Rx5day
ccumuiate recipitation
(Rx5day) P Rx5day Events from TCs
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And are significantly lower at conventional climate model
resolution.
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Exploring TC Extreme Precip.:

CAMS - High-Res ~25 km

AA“"“a: "t"a:i;“”"_‘ ?;dsy TC-contributed % of Rx5day
ccumuiate recipitation
(Rx5day) P Rx5day Events from TCs
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Exploring TC Extreme Precip.:

CAM5 - Observed (CPC)

AA“““a: "t"a;ilg“”m ?;dtafy TC-contributed % of Rx5day
ccumuiate recipitation
(Rx5 day) P Rx5day Events from TCs
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High-resolution CAMS5 values of Rx5day is reduced and
but is comparable to observations for TC events.
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Extending Rainfall Metric for TC

Lifetime in TempestExtremes
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Trend in TC Precipitation, GPCP Data, 2000-2017
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To understand changes in extreme precipitation in the future, we need to
understand the changes ln the events responsible for extreme prec:pltatlon.
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Extending Rainfall Metric for

Fronts in TempestExtremes
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Final Thoughts

* Working to characterize the link between convective
storm-types and extreme precipitation in IMERG.

« Building the Extreme PreClpitation, ORganization of
Convection and Aggregation (EPIC ORCA) algorithm into
the open-source TempestExtremes toolkit.

« This Framework will then be used to evaluate the skill of
various climate models (CMIP6 HighResMIP) to simulate
extreme precipitation from different storm-types.

« This work is crucial to interpret future projections of
extreme precipitation.

Oct. 21, 2020 23



Available @ https://github.com/ClimateGlobalChange/tempestextremes
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