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Set-up

SP-CAM3.5, T85, L30

Control: Climatological SSTs

Perturbed:

e SSTs from RCP8.5 CESM run averaged over 2090-2100
e 1,090 ppm CO:

Duration 11 years;
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Mean Annual Change

Surface Temperature, K Rainfall, mm/d
8
6
4
N 2
0
-2
-4
-6
-8
RCP8.5 minus Control
Global Tropics Mid-Lat High-Lat
Total Land | Ocean Total Land Ocean Total Land | Ocean Total
SFC Temp, K 4.1 6.1 2.6 3.6 4.8 3.1 3.8 6.5 3.0 6.6
| Rainfal, mm/d | 0.24 (8.2) 0.23 020 | 0.21(6.0) 0.12 0.25 0.21 (8.0) 0.09 0.20 0.41 (30.3)
PW, mm 835(33.2) | 7.19 8.68 |11.97(32.7)| 10.74 1248 | 553(33.0) | 6.30 5.86 2.95 (44.7)
NET TOA, W/m? 0.22 2.42 2.3 1.40 2.16 1.10 -0.40 6.90 -0.72 -2.39
NETCF, Wim* | 10136 | -075 | -0.60 | 036(¢1.3) | 251 -0.53 | -0.54(1.64) | 0.8 020 | -7.38(63.5)




Surface Temperature, K

CMIPS5 late-21st-century RCP8.5

Rainfall, mm/d
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3-hourly extremes

* Extremes: cases exceed 99" percentile of a

variable in the simulated period.

— Comparable across different regions
— Sample the same portion of distribution
— Moderate, reoccur on a yearly basis

* Precipitation
— All cases
— Wet cases only (>0.1 mm/h)




Temperature Extremes

Change in Tm (RCP8.5 - CTL)

Change in Tm99p (RCP8.5 - CTL)

Change in TmO1p (RCP8.5 - CTL)
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Precipitation Extremes
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SP-CAM vs CAM

Control 99% (SP-CAM-CAM) mm/h RCP8.5 Change 99% SP-CAM/CAM
Rm99p in CTL run (SPCAM - CAM) m99p (SPCAM scaled by CAM)
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SP-CAM predicts larger change in precipitation extreme in RCP8.5 than CAM




3-hourly precipitation (all cases), mm/h

99th percentile of precip (all cases), mm/h

3-hourly Precipitation and Vertical velocity (500 mb)

CTL

sk (a) — mean

9%p

10

0 I NN, TS | , , } -
-2000 -1500 -1000 -500 0 500 1000
omega 500 mb, hPa/day
CTL
R BT . e~ A e
14 © NH(solid), SH(dotted) _|
f 60° ~ 90° 1
12 t, o
10k J
i -10° ~ 10° 1
85 1
6 1
4 4
2F TN \,J .
0 L P N | — ". : TM
-1500 -1000 -500 0 500
omega 500 mb, hPa/day

3-hourly precipitation (all cases), mm/h

99th percentile of precip (all cases), mm/h

RCP8.5

p—
9

10

0,

o

-2000

-1500

-1000 -500 0 500
omega 500 mb, hPa/day

RCP8.5

1000

10

ot

- @

h

ey

-1500

-1000 -500 0 500
omega 500 mb, hPa/day

Sensitivity of precipitation to dynamical uplifting is higher in warmer climate.




Clausius-Clapeyron and Extremes
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While CI-Cl is a poor predictor of mean precipitation change (“thermodynamic argument”),
it is much better predictor of extreme precipitation increase in mid-latitudes.
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Intra-seasonal variability in Tropics
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Much stronger MJO and Kelvine waves in warmer climate.
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