TABLE 1. RCE simulations performed.

RCE Run Setup Grid Spacing (km)
SST | Microphys. Turb. 16 | 8 4 2 I | 05
301K IM NOSHOC | 256 | 256 | 256 | 256 | 256 | 256
SHOC | 128 | 128 | 128 | 128 | 128 | N/A
2M NOSHOC | 256 | 256 | 256 | 256 | 256 | N/A
SHOC | 128|128 64 | 64 | 64 | N/A
305K IM NOSHOC | 256 | 256 | 256 | 256 | 256 | 256
SHOC | 128 | 128 | 128 | 256 | 256 | N/A
2M NOSHOC | 256 | 256 | 256 | 256 | 256 | N/A
SHOC | 128|128 64 | 64 | 64 | N/A
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LW Cloud Radiative Effect (W m2) 9

A
o

Y
o

»
o

N
o

-y
o

o

—~~
O

~
o

SW Cloud Radiative Effect (W m™2)

[
iy
o

)
oS

[
o

A
[

5)
o

-3
o

—~~
®
~
—h
o

Net Cloud Radiative Effect (W m™2)

o

-
(=)

N
(=]

@
=

A
=)

—©—NOSHOC 1M 305 K
—E—-SHOC 1M 305 K
—©—NOSHOC 1M 301 K

SHOC 1M 301 K

0.5 1 2

4 8 16

Grid Size (km)

—©—-NOSHOC 1M 305 K

—E—-SHOC 1M 305 K

—©—NOSHOC 1M 301 K
SHOC 1M 301 K

0.5 1 2

4 8 16

Grid Size (km)

||—=©—NOSHOC 1M 305 K

—E—SHOC 1M 305 K
—©—NOSHOC 1M 301 K
SHOC 1M 301 K

0.5 1 2

4 8 16

Grid Size (km)

a
o

Y
o

—
LW Cloud Radiative Effect (W m2)Z
> S 8

o

~—
o

@ )
S o

IS
()

—©—NOSHOC 2M 305 K

| —-B—SHOC 2M 305 K

—©—NOSHOC 2M 301 K
SHOC 2M 301 K

1 2

4

8 16

Grid Size (km)

—S-NOSHOC 2M 305 K

—E—-SHOC 2M 305 K

—©—NOSHOC 2M 301 K
SHOC 2M 301 K

Grid Size (km)

||—©—NOSHOC 2M 305 K

—B—-SHOC 2M 305 K
—©—NOSHOC 2M 301 K
SHOC 2M 301 K

1 2

4

Grid Size (km)

Wednesday, June 8, 16




NOSHOC 1M 301 K

175 |

(a)

~ 200
X
0 225
S
"¢'u' —16 km
o 250 ———8km
g— ——4 km
$ 275 2 km
- ——1km

300 | —500 m

0 1 2 3 4 5

Cloud Fraction
NOSHOC 1M 305 K
175 |
(e)
—~ 200

N
N
(3

Temperature (K
N N
~ a
(3)] o

w
o
o

>

0.1.2 3 405
Cloud Fraction

NOSHOC 2M 301 K

175

Temperature (K)

300

17

Temperature (K)
N N N N
~ (3)] N o
($)] o a o

w
o
o

N
o
o

N
N
(3]}

N
a
o

N
~
o

(b)

0.1 .23 405
Cloud Fraction

I\5IO_SHOC 2M 305 K

(f)

S

0.1 .2 .3 4.5
Cloud Fraction

Temperature (K)

Temperature (K)

SHOC 1M 301 K

175 175
(c)

200 — 200
X

225 ® 225
-
©

250 ——16km | & 250
—8km | &

275 ——4km | E g
& 2 km [t

N 1k
300 [ m 300

0.1.23 .430L5
Cloud Fraction

SHOC 1M 305 K

175 175
(9)

200 ~200
3

225 ® 225
=
®©

250 & 250
o

275 qE, 275
g h

300 : 300

0.1.23 4305
Cloud Fraction

SHOC 2M 301 K
(d)

J

2

0.1 .23 4305
Cloud Fraction

SHOC 2M 305 K

(h)

0 1.2 .3 4.5
Cloud Fraction

Wednesday, June 8, 16



Cloud Fraction (NOSHOC 1M 301 K)

Net Cloud Forcing (NOSHOC 1M 301 K)
(a)so (b) s . . . 4
180 180 | 3
2
310 310
3 5 1
E a0 © - 440 | —
o o
5 L
@ 560 T 560 |
o L)
o
680 © 680 |
800 800 |
1000 1000 ' !
0 0.3 1.3 3.6 9.4 23 60 380 0 0.3 1.3 3.6 9.4 23 60 380
Optical Thickness Optical Thickness
-1 *SW Cloud Forcing (NOSHOC 1M 301 K) LW Cloud Forcing (NOSHOC 1M 301 K)
(c) 50 30 (d) s
180 05 180
(]
310 ‘e 310
) 20 >3
E 40 s 440
o 15 £2
7 Sa
® 560 o &8 560
o Lo
a 10 ©
680 3 680
o
800 5 800
1000 0 1000
0 0.3 1.3 3.6 9.4 23 60 380 0 0.3 1.3 3.6 9.4 23 60 380
Optical Thickness Optical Thickness

Wednesday, June 8, 16

Cloud Forcing (W m 2 )

Cloud Forcing (W m 2 )



TABLE 2. Kernel-derived cloud feedback.

25-day average (Wm “K 1) | IM NOSHOC | 2M NOSHOC | 1M SHOC | 2M SHOC
LW 0.17 -0.12 1.27 1.01
SW 0.36 0.17 -1.82 -1.51
Net 0.53 0.05 -0.55 -0.50
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(a) Layer Cloud Fraction Feedback (b) Kernel-Derived Layer Net Cloud Feedback
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