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Part I: Use MeteoSat measurements to demonstrate
the diurnal and spatial variations of liquid clouds in
10°x10° study area—> compare to previous study

(Dong et al. 2014)

Part II: Compare MeteoSat measurements and
retrievals over a grid box of 0.25° x(.25° centered
on ENA site with ARM ground-based
measurements = compare to previous study (Dong
et al. 2014; McHardy et al. 2018)



ARM ACE-ENA 2017/2018 two 10Ps

Data sets
* MeteoSat 400x600 pixels within a grid box of 10°x10°
* Ground-based observations over ARM ENA site

Method

* MeteoSat: for each grid box of 0.25°x0.25°

=>Step1: Select all pixels with Ty, >0 °C and liquid CF>0% and
90%:;

=>» Step2: Compare the diurnal variations of liquid CF, T, and H,

between MeteoSat and ground-based observations (one
grid centered at the site);

=>» Step3: Compare the diurnal variation of cloud macro- and
micro-physical properties.



Diurnal variati of summer CF from ARM (Dong et al. 2014)
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Using the ARM AMF measurements during 06/2009-12/2010:

* The Low-level clouds (detined as Z,,, <3km) have very simi
diurnal variation as total cloud fraction;

* The peak happens at around 3Z and the minimum is at 157 du
Summer over the ENA site.

=» The next few slides will analyze the diurnal variation of warm c

which will be a slightly different from our previous study.




Part I: Diurnal variation of liquid CF during 2017 summer 1IOP
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Diurnal variation of Tto (CF>90%) during Summer 2017
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Diurnal variation of Ht(,p (CF>90%) durlng Summer 2017
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Dlurnal Varlatlon of LWP (CF>90%) durlng Summer 2017
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Diurnal variation of Winter CF from ARM (Dong et al. 2014)
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Using the ARM AMF measurements during 06/2009-12/2010

* The Low-level clouds have slightly different diurnal
variation as total cloud fraction;

=» The next few slides will analyze the diurnal variation of

warm clouds during winter 2018 IOP.



Diurnal variation of Liquid CF during 2018 winter IOP
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Diurnal variation of Ty, (CF>90%) during winter 2018
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Diurnal variation of Hy,, (CF>90%) during winter 2018
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Diurnal yariation of LWP (CF>90%) durin

41

Day and night retrievals are significantly different
Focus on daytime only: Cloudy cells are not the
same as summer 2017 results.
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Synoptic rns during 6/2009-12/2010
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Part II: Compare MeteoSat results over a grid box of 0.25°x0.25°
centered on ENA site Y}'&h ARM ground-based measurements
(

Ground-basdd neasurement mmer 2017) Ground-based measuremﬂs (Winter 2018)
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A total of 3125 paired samples are selected for analyzing effect of the
spatial and temporal variability on the mean difference between two

measurements. Some agreements can be found, e.g. within ovals



Cloud height and Temp anomalies at ENA, Summer 2017
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Microphyscial property anomalies at ENA, Summer 2017
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angle is low: Small variations
in both retrievals, but
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Cloud helght and Temp anomalies at ENA, Winter 2018
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Microphyscial property anomalies at ENA, Winter 2018
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Summary part I: Macrophysical comparisons

CE: Summer CFs are higher during night and morning
and over north, but are lower during atternoon and over
south.

More winter clouds during night than during day=>»
consistent to the summer 2017 results. More clouds over

south than over North, opposite to the summer 2017 results.

T, Strong diurnal variation during summer 2017, cold
during night and over North, warm during daytime and
over south.

Weak diurnal variation during winter 2018, cold over North
and warm over south.

H,,,: H,,, during summer are oppsite to their T,,, variation;

H,,, during winter are similar to their T,, variations.



Summary part II: Microphysical Comparisons

=>» When the solar zenith angle is low: Small
variations in both retrievals. During summer,
mean MeteoSat r, is 0.3 um less than ARM r, but
T is 3.5 less 2 LWP much lower than ARM LWP;
During winter, mean MeteoSat r, is 3.1 um
greater than ARM r_, but 7t is ~half of ARM 1
2>LWP =0.5 ARM LWP;

=» During early morning and late afternoon, large
variations in MeteoSat retrievals.



Backups



Effective Radius («m)

Effective Radius («m)

35

30

25

20

15

10

35
30
25
20
15

10

IEREEBNENERE
(a)
\
IR =
\
e \ - 1
L g 1 ¢ 1 ¢ 1 4 | i
60 80 100 120 140 160 180
Scattering Angle (°)
L
() |
L s
| | | L l L l
20 40 60 80
Solar Zenith Angle (°)

Optical Depth

Optical Depth

100

80

60

40

20

100

80

60

40

20

[ I AR R

80 100 120 140 160
Scattering Angle (°)

180

20 40 60
Solar Zenith Angle (°)

80

LWP (g m 3

1200

1000

800

600

400

200

Co g [ Teep——

80 100 120 140 160
Scattering Angle (°)

180

III-I-|.|-III-I-'-'-.-l

20 40 60
Solar Zenith Angle (°)



Ttop, K

Ztop , km

MeteoSat 20170718 7:30/8:30

09

0.6

03
0.0

Ttop, K

Ztop , km

0.9

0.6

0.3
0.0



@® 2017 10P

o6
04

0.2
0.0

1S - EfS{py= 1000) (K]

@ 2018 10P 7.=300 K
02
-0.4 __<-<"-\—-r,,=27ox
. 0.6 - - -
0.6 0.7 os8 09 1.0 o800 S90 1000 1010 1020
RH, P [hPa)
v v - v - v v v — —
® DJF - .‘6;1 P ¥ -
- - MAM : '16’1@ -
- O LA : -2
- - ) ) -~ * -
10+ <& -
— i P
S - ’ 13 .
5 |- - 2 P =
~ - <45
= - Mg RH,=0.8 -
O ", - S P 1 - e o 1 o . - o

25



