Climate Model Evaluation

[MISR CTH-OD data are being used in evaluation of climate models]

Zonal profiles of MISR

observed / simulated mid-level
(3-7 km) cloud by optical-depth

Model output was obtained using the
MISR-simulator which is part of the
CFMIP Observation Simulator Package,
COSP (Bodas-salcedo et al. 2011,
Marchand and Ackerman 2010).

MISR retrieval of cloud-top-height
(CTH) is based on a geometric (stereo)
technique and provides unbiased
retrievals for mid-level clouds.

All CMIP5/CFMIP2 models shown here
under predict optically-thin mid-level
cloud amount and frequently over
predict optically thick mid-level cloud.
The models produce roughly the same
total amount of mid-level cloud in the
southern and northern hemisphere
extratropics. MISR show greater
amounts of mid-level cloud, due
principally to optically-intermediate
cloud, in the southern hemisphere.

evel cloud amount (%)

- AM3
CAM4

— CAM5
CanAM4

HadGEM?2

=  MISR

All

Thin

3.6 <1 <23.0

Intermediate

N

N\

Thick

W

-80

—60

—40

(Hillman et al. in prep.)

—20
Latitude (deg rees north)

60

80



Trends/Changes in Optically-Thick (OD>23) Cloud Amount

[MISR and MODIS datasets are revealing small decadal changes in some cloud properties]

1.5

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

1.7
10.8

.0.6
04
0.4

-0.6
-0.8

-150 -100 -50

0

-1.7

50 100 150

—— MISR obs. (mean = 6.8%)

slope = -0.06%/y HTI:(-0.03,0.03)
Amean = -0.34% HTI: (-0.19,0.18)

—— MODIS obs. (mean = 7.0%)

slope = -0.12%/y HTT:(-0.06,0.06)
Amean = -0.70% HTI: (-0.41,0.40)
AQUA obs. (mean =7.2%)

slope = -0.06%/y HTI:(-0.03,0.03)

Corr. MISR & MODIS obs =0.73

Corr. MISR & AQUA obs =0.71

Both MISR and MODIS
datasets show no
statistically significant
change in total cloud
fraction over ocean over
the last 13 years, but do
show a decrease in the
area covered by the
optically thickest clouds
(Marchand, JGR 2013).

The change in optically thick cloud has occurred primarily in the extratropics of both
hemispheres (dots represent changes that are significant at the 95% level of confidence).




Analysis of South Pacific Cloud Trends using Synoptic Classification

[Changes in MISR cloud amounts are associated with the Southern Annular Mode]
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