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Radius Map

REL (CARMA) REL (CARMA)
90N 90N
60N 60N
30N 30N
0 0
30S 30S
60S 60S
90S 90S
180 150w 120W 90W 60W 30W 0 30E 60E 90E 120E 150E 180 180 150w 120W 90W 60W  30W 0 30E 60E 90E 120E 150E 180
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
REL (MG)
90N REL (MODIS)
90N ==
60N
60N
30N 30N
0 0
30S 308
60S 60S
90S 90S

180 150W 120W 90W 60W 30W 0  30E 60E 90E 120E 150E 180 100 DGO UW UM GDVE M O B0E B0 R 90E 150 R0

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 %2 #0690 1218 1018 20, 22 12 26 28 30




PDF

Ice Effective Radius
PDF
(CARMA-MG)

0.15 ! | ! | | | | | 0.15 ! ! | | | |
7 =——— CARMA (land) i ~140pm -« « - CARMA (ocean)
——— MG (land) e « « + « MG (ocean) 12 PP PRNTIN RRPRN ERTI BRI PR |
i i 3 e==DARDAR L
0.12 — 0.12 — 10 4 2C-ICE
E : = ] CAM4
~140 pm o ] —CAM5 [
“ . z S g —CAMS5/CARMA |-
~25 um 25 um R — ]
0.09 — 0.09 — . : 3 ,
- c
L Pt e Q
o H T T S S
| o | L PRRSEY O
: et g o
0.06 — ‘ 0.06 - i R l L
S
0.03 — 0.03 - r .....
i - 0 40 80 120 160 200 240
# Effective Radius (um)
0.00 ] T I T \ 0.00 L I | | | | (Bardeen et al. 2013)
0 40 80 120 160 200 240 0 40 80 120 160 200 240
Ice Effective Radius [um] Ice Effective Radius [um]



Cloud Optical Thickness
(Liquid) Map
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Cloud Liquid Water
Path

LWP (CARMA) mean = 61.46 LWP (MG) mean = 63.50
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Cloud Ice Water
Path

IWP (CARMA) mean = 45.57 IWP (MG) mean = 38.47
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Cloud Liquid Water
Content
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Cloud Ice Water
Content
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hybrid level at midpoints (1000*(A+B))
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Precipitati
on
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TOA
Radiation
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Conclusions & Ideas of
Improvement
For liquid droplets, we have expanded the size range to drizzle and
rain drop sizes. For cloud ice, the size range is expanded to snow. We
solve the coagulation equation directly instead of using
autoconversion.

For liquid droplets, we simulated large cloud droplets better compared
to observation.

CARMA Cloud simulation is comparable to the MG simulation in terms
of CWC, Cloud Fraction, and Precipitation.

CARMA Cloud model currently has a little too high TOA radiation
fluxes. We are investigating the cause of this issue.



