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What has previous work shown? ARs/IVT generally
increase by end of century

GFDL CM2.1 GCM under Historical & A2 Emissions
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From Dettinger 2011: NOAA GFDLs
GCM Integrated water vapor (Y-axis)
versus Upslope winds (X-axis) for
historical period (black) and end-of-
century projections (grey).

From Warner et al. 2015: (upper lines) 10 GCM 99t percentile
Integrated Water Vapor Transport (IVT), for historical (left) and
future (right, with blue line showing historical mean) periods, at US
west coast locations. Lighter lines show individual model values
and bold lines show multi-model means.

Payne and Magnusdottir 2015 find an equatorward broadening of AR locations, increased
frequency, and increased average peak IVT in ARs, but no shift in the distribution of AR IVT.



What has previous work shown? Precipitation also
generally increase by end of century (but more uncertain)
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From Neelin et al. 2014: Multi-model mean
projected change in daily DJF precipitation
(mm/day).

Warner et al. 2015: (upper lines) 10 GCM 99t percentile
precipitation for historical (left) and future (right, with blue line
showing historical mean) periods , at US west coast locations.
Lighter lines show individual model values and bold lines show
multi-model means.

Swain et al. 2018: Find a projected increase in frequency of extremely wet cool seasons from the CESM large
ensemble, as well as increased swings between extreme wet and extreme dry years.



Enter Regional Climate
Models...

NA-CORDEX == North
American COordinated
Regional Downscaling
EXperiment

GCM forcing
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Enter Regional Climate
Models...

GCM ‘babies’

GCM forcing

GCM forcing

CORDEX-NA simulation dpmain, 0.44°/50km resolution
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Cool season (Oct-Mar) mean monthly precipitation for
1980-2010. Observation-based estimates in upper left.
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Projected change in cool season (Oct-Mar) mean monthly
precipitation for 2070-2100 (futu re-historic_'g__l_l)_m
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Projected change in cool season (Oct-Mar) mean monthly
precipitation for 2070-2100 (tuture-historical)
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Projected change in cool season (Oct-Mar) mean monthly
precipitation for 2070-2 100__(futu reﬂ:h[;to rlcal)
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Projected change in cool season (Oct-Mar) mean monthly
precipitation for 2070-2100 (future-historical)
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IVT at the coast: historical

ERA-Interim (1980-2010) hadgem (1980-2010)
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IVT at the coast: historical

ERA-Interim (1980-2010) hadgem (1980-2010)
T T ] SE - T T

(€]
T

/'\4; -
— 3 -
035 E
c 3 E
S o E
o 2E 3
o 3
| - -
i E

—
||

0 260 400 600 800 0 260 400 660
mpi (1980-2010)

SE E
—~ 4E E
— 2E =
o 35 3
C = =
0:-_’3 g E
6'25~ i
GJ =
| .

L

o —
TITITITTIITINT

0 200 400 600 800 O 200 400 600



IVT at

Frequency (%) Frequency (%)

Frequency (%)

the coast: prOJected
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Figure displays the projected
change in the distribution of
coastal IVT events.

Shift in the distribution:
Increased frequency of large IVT
events. This shift toward events
with larger IVT is generally larger
for southern coastal locations
(dark green) than for northern
coastal locations (light green).



hadgem mpi afdl

IVT ‘events’ (not ‘
only ARs) at the
coast: Precipitation -

IVT ‘events’ defined by
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Key Takeaways and Next steps

* Current generation GCMs do not resolve terrain very well: This has
physical implications 172 E, |
* NA-CORDEX (GCM ‘babies’): &% d
* Shows increased frequency of large IVT events (consistent with GCM
projections)
* Shows projected reductions in cool season precipitation in some of the
mountainous regions of the Western US (not seen with GCMs)

* IVT ‘event’ precipitation also decreases at some high elevations, but the
relationship to the cool season mean decreases is complex

* Reason for ‘mountain drying’ is likely a combination of sighals from
shift in the storm track (and resulting IVT ‘plinko’) and precipitation
efficiency impacts: More research to come!



Key Takeaways and Next steps

* FIRO relevance: Both the previous GCM work and this RCM
study point to a future that is more variable and more
difficult to manage from a floods/droughts perspective

* This talk showed precipitation -- snow...

* Future work: Explore impacts of even finer grid spacing and
sensitivity to physics assumptions with an intermediate
complexity atmospheric model.



