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COARE3.0: among the overall least problematic flux algorithms
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surface flux parameterization in CESM2: what can be improved?

bulk transfer coefficients ocean cool skin effects diurnal warm layer effects

Bulk Transfer Coefficients by Wind Speed IR cooling
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CESM2: mean state changes

coefficient effect CS+DWIL effects total effect
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CESM2: mean state changes

OHT rainfall: total effect
C36CSWLRL - LY

1 l 1 L l 1 I l Il 1 I 'l 1 I 4 1

i
0.20 - -

Nivkse

Precipitation rate (mm/day)
o
o
o
—
D
I

-0.20 - |4 -
LR NN B B J L
9N 60N 30N 0 30S 60S 90S 90N 60N 30N 0 308 60S 90S
Latitude latitude
* slightly less OHT with C36plus * stronger Hadley circulation with

C36plus



CESM2: tropical variability and the MJO
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CESM2: ENSO changes

ERSST v5 1 LY C36
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COARE fluxes in CEMS2: summary

effect of COARE fluxes

mean state modest changes: enhanced Hadley circulation

positive effects: improved asymmetry
ENSO
negative effects: greater periodicity

iImproved amplitude
MJO improved E/W power ratio
reduced MC propagation barrier

* bulk transfer coefficients alone can have negative impacts on variability compared to LY

* inclusion of cool skin and diurnal warm layer approximations yield greatest improvements!



CESM3: thinking ahead

* near-surface vertical resolution increases from 10 mto 2.5 m
* diurnal warm layers and (perhaps) rain layers can be directly simulated
* cool skin effect must still be parameterized

* |s among the “least problematic™ algorithms when compared to direct
covariance flux measurements

* getting the flux “right” improves some aspects of variability with minimal
changes to the mean state
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understanding flux algorithm effects: a model hierarchy approach

1D ocean mixing model
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CESM2: mean state changes

coefficient effect CS+DWIL effects
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CESM2: tropical variability and the MJO
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