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Pacific Experiment Design
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Configuration 18 perturbed parameters in EAM-v1 PPE simulations
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Parametric sensitivity at global scale (Qian et al., 2018)
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racific  Parametric sensitivity and relative importance
vary with regions and cloud regimes
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\%/ Parametric sensitivity along GPCI transect from deep
Pacific convection to stratocumulus-to-cumulus transition to
marine boundary layer clouds
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Convective parameter influences clouds over Tropics
Pacific vs. SGP differently through thermodynamic process
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NATIONAL LABORATORY Detrained ice from deep convection (kg/kg/s) Q tendency - Morrison microphysics (kg/kg/s)
tau DPDLFICE tau DPDLFICE tau DPDLFICE tau MPDQ tau MPDQ fau . MPDQ
200 — 200 — 200 ~ 200 ~ 200
400 — 400 — 400 — 400 - 400
—~ —_~ —— —_~ —_~ _—~
© © o] tU o] [o]
o o o o o o
c < c < < <
~ ~ ~ 1 ~ ~ ~
o o o o o g
? a ? B 60 - ? B 600 -
@ 600 @ 600 @ 600 ” 73 @600 @ 60 ot
4 4 g | ¢ 4 4 —
Bin3 Bin3
——Bind —Bind
Bins Bin5
800 < 800 800 8in6 800 — 800 — 800 — BinG
——Bin7 ——Bin7
—Bing w———eBin8
1000 f——— T T T 1000 ~frrrpr T T T T 1000 T T T 1000 = B B R 1000 e T 1000 4T T T T
00x10™  20x10™  40x10™  &ox10™  Aoxi0™ 0.0x10'0 8x10"Y4 010" Bx 102 0x10"'2 x10™2 ax 10" 00x10" 0.4x10™ 0 8x10"° 1 2x10" 1. 6x10™ 20%10"° navinh avinA nvinhk avinhavind ovind avinbavint savind avinfinving avinb avintavind avink nvin? Anvin? oavin? anvin® oavin® anvin® aavin®
Q tendency - Zhang-McFarlane moist convection (kg/kg/s) Specific humidity (kg/kg)
tau ZMDQ tau ZMDQ tau ZMDQ tau ) Q-Qmean tau . Q-Qmean tau ___Q-Qmean
200 - 200 200 200 200 — 200 —
400 — 400 - 400 400 400 400 o
—_ —_ —_ © © ©
[ © ©
o o o % % %
£ £ < o o o
g g g 2 2 w0 -
600 — — 600 —
g o 2 g = —n 8 i g
4 [—4 = Bin2 Q Q Q
Q Q [oR .
Bin3
——Bind
Bin5 800 800 | 800 —
800 — 800 — 800 — BinG ]
——8in7 s
—Bing ] 1
1000 — 1000 e — 1000 T rerT T 1000 LSS 1000 S
T T T 0.00040 -0.00020 0.00000 0.00020 -0.00020-0.00010 0.00000 0.00010 0.00020 0.00030 0.00040 -0.00020-0.00015-0.00010-0.00005 0.00000 0.00005 0.00010
-4.0x10% -3.0x10% -2.0x10° -1.0x10° 0.0x10° 1.0x10° -3.0x102.5x102.0x101.5x101.0x108.5x106.0x100.5x10*° -3.0x10"° 2.0x10° -1.0x10° 0.0x10°

Ocean_deep Amazon SGP Ocean_deep Amazon SGP




~ Spatial distribution of contribution of CLUBB parameters to the total variance
of SWCF and association with second and third moment of vertical velocity
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\gg’/ Parametric sensitivity evolving with prediction

Pacific length differently in different cloud regimes
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Pacific Summary

Northwest

AAAAAAAAAAAAAAAAAA

» Parametric sensitivity and relative importance vary with regions and cloud
regimes.

» Cloud forcing has opposite response to some convective parameters over mid-
latitude vs. tropical land through competing thermodynamic process.

» The sensitivity of low cloud and SWCF to key CLUBB parameters shows a large
spatial variability in the subtropical eastern Pacific, in association with second
and third moment of vertical velocity.

» Parametric sensitivity evolving with prediction length differently in different
cloud regimes (e.g. more stable in MBL cloud than cumulus cloud).

» This study improves our process-level understanding on cloud physics and
parameterization and provides insights for developing more advanced space-
awareness parameterization schemes.



