EER, U.S. DEPARTMENT OF

& i \2
- Ld -
7\ /3
A NA) /5
AN >
ST oY

NCAR

Precipitation at High Resolution.
What does resolution buy us ?

Julio Bacmeister, Cécile Hannay, Rich Neale
National Center for Atmospheric Research, Boulder

Michael Wehner
DOE LBNL

Water Cycle Workshop , Washington DC, September 25 2012



1980-2005 JJA mean precipitation in CAM5 AMIP runs
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Winter-early spring precipitation over SE US is a bright spot for high-
resolution simulations in CAM. (Other models?)
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DJF Northward moisture transport into SE US vs. area integrated precipitation
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Simulated summer precipitation over US in CAM misses upper-midwest
maximum at 1 and % degree. (Other models?)
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Mean diurnal cycle of precipitation in JJA 2000-2005 CAM5
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What is the impact of resolution for future projections ?

* Present-day time-slice: Observed SSTs

e Future time-slice: SSTs from RCP8.5
+ use correction for CESM SST bias
+ use correction for sea-ice cover (Hurrell et al, 2008)

* Precipitation change = Prec[2081-2100] — Prec[1981-2000]



Change in precipitation over the US
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Change in precipitation over the US
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Seasonal pattern < High frequency data (daily)

Precipitation frequency
» Seasonal pattern of precipitation <

Precipitation intensity

* How often does it rain ?

Precipitation frequency (%) _ Number of rainy days (>1 mm/day)
Total number of days

* How hard does it rain?

Total amount of precipitation
Number of rainy days (>1 mm/day)

Precipitation intensity (mm/day) —

Dai et al. (2007)




Change in precip intensity/frequency

Precipitation intensity
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In warmer climate: it rains harder but less frequently
(Trenberth et al. 2003)
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