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What a CTP-Tau Histogram Looks like

Random ISCCP Histogram

10 99.0
180 15.0
E 10.0
- 310 8.0
g
a 440 6.0
(V)]
g 4.0
P 560
o 3.0
o
©
_8 680 2.0
@) 1.0
800 0.2
0.0
1025 T T

0.0 1.3 3.6 9.4 22.6 60.4 450.0
Optical Depth

‘ AMWG 2023

% Cloud Cover



Random ISCCP Histogram
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What is a Cloud Regime?
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ISCCP Cloud Regimes

CR1,RFO =20.3 CR2,RFO =5.0

10
180
310 99.Q
440
560 15.0

/a0

200 10.0

CR 3 RFO=6.7 CR4,RFO =124 3.0
10
180 6.0
310
4 40
560
L) _15.5% 2.0
1025 2.0
CR 5, RFO =155 CR &, RFO = 29.1

1.0

0.2

0.0

1.2 36 94 225 504 1.3 36 94 226 504

R 7, RFO =109

10
180
310
4490
560
880
800

1025

1.3 3.6 94 226 60.4
QOptical Depth

Cloud Cover (%}



Monthly ISCCP CRs
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MODIS and MISR Clustering Results

Relative Frequency of Occurence of MODIS CRs, 2002-2015 Relative Frequency of Occurence of MISR CRs, 2000-2015
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Apply CRs to CESM

CESM Produced Histograms Comparable to
ISCCP/MODIS/MISR
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ISCCP Observation vs CESM Historical

CESM Historical ISCCP Cloud Regimes

ISCCP Cloud Regimes
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RFO of ISCCP Cloud Regimes vs Year

Total Percent Cloud Cover CR1
751 10.0 1 Historical Ssp3
SSP1 SSP5
52.5 1 5.0 1
50.0 25 - _‘-é‘
— ——
Relative
10.0 A 15.0 -
Frequency of

5.0 1

Occurrence g
of Each CR " o
Through ., e
Time oo, e

10.0 -
37.5 1
7.5 1

50 -W‘M I

1850 1900 1950 2000 2050 2100 1850 1900 1950 2000 2050 2100
Year

35.0 1

N U

=] (] (]
=) =) =
=] o N

32.5 1

NCAR

UCAR ‘ AMWG 2023



SSP3 vs CESM Historical

ISCCP Cloud Regimes
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Cloud Radiative Effects

ISCCP SW, LW and Total Cloud Radiative Effect
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CRs Broken Down by Dynamical Regime
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Conclusions

We’ve applied the concept of CRs to three different cloud datasets
Applied the CRs CESM output

CESM does relatively well putting CRs in the right places, but with
some biases

We applied CRs to the SSPs to investigate how cloud structures
may change in a warming environment

Diagnostic approaches like the W500 breakdown let us understand
the changes in terms of their driving physical factors



