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Figure 1 The scales of motion that are explicitly represented by various numerical models of
the atmosphere.



CRMs and GCMs: A Scale Comparison

Aspect CRM GCM
Eddies Cumulus clouds Baroclinic eddies
Eddy time scale 3 X 107 sec 3 X 107 sec
Forcing time scale 3—4 days 365 days
Domain size 400 km 40,000 km
Horizontal grid size 2 km 200 km
Time step 10 sec 107 sec




Comparison of Convective Boundary Layer Models
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II. INTERACTIONS BETWEEN RADIATION AND
CONVECTION IN TROPICAL CLOUD CLUSTERS



Water Vapor Mixing Ratio (g kg™

18

0 2 4 6 8 10 12 14 16
18 SARMES ELELELES ELELELA UL BLALIAAS EAELALN MELALA BN
(a)
16 —— Temperature
14 — — Water Vapor
.Fﬂ12
-
Z 10 k
£ \
S 8 |
AN
6 |- \
4

- A
Fm'l[lill T

1 I 1 ] 1 I o f— I 1 ] 1 1 I 1 ] l 1-‘1

180

200 220 240 260 280
Temperature (K)



Height (km)

18

16

— —_ —
O N H

IITTF]II

o0

18
N 16 - Advective Cooling
;'_ 14 .é\ — — Advective Moistening

Height (km)

ITTI{I

lil_lLl..l_l!lli!II|lllllllllL|1t1

-14-12-10 -8 6 -4 -2 0 2
-1
Ug (ms™')




18 .
16 : )
Z |
R1: No radiative M ol
' 2f L7
cooling PrR2 |
..-E,'IO :— / .._..-‘; I
R2: clear-sky Ssf R3
radiative cooling T .t {
: . 5 \'
R3: fully interactive Y
. . 2 b = R1
radiative cooling :
0 4
-3




R3: fully interactive radiative cooling
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Figure 4 Time series of the surface precipitation rate for the three simulations.
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ITI. THIN MIDLEVEL STRATIFORM
(ALTOCUMULUS) CLOUDS
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Figure 7 The liquid water mixing ratio field for the altocumulus cloud layer simulation at
2 hr.
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Figure 8 The vertical velocity field for the altocumulus cloud layer simulation at 2 hr.
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Figure 1: Liquid water mixing ratio (left, g/kg) and radiative heating rate (right, K/h) for a diurnal
cycle of altocumulus.
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Figure 11 The profiles of the 6-hr-averaged updraft and downdraft vertical velocities for the
altocumulus cloud layer simulation.



VI. PLUMES GENERATED BY ARCTIC LEADS

ead and associated plume. Photo taken on BASE flight
16, October 12, 1994, over the Beaufort Sea.



Simulations of Arctic Leads

Domain Lead Geostrophic Plume
size width wind angle (F)iead (LFeag height
(m) (m) (deg) (Wm~™?) (Wm™?2) (m)

768 200 0 244 73 190
768 200 15 - 246 75 115
2304 200 90 243 72 65

768 400 0 264 80 270
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Figure 16 Mean total turbulent kinetic energy (m? s~2) for cases A (top), B (middle), and

C (bottom).
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