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Introduction

Using CALIPSO observations and reanalyses, [Das et al., 2011] found a correlation between cirrus cloud cover and
Tropical Easterly Jet over the Indian Ocean
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Introduction

Using CALIPSO observations and reanalyses, [Das et al., 2011] found a correlation between cirrus cloud cover and
Tropical Easterly Jet over the Indian Ocean

Aeolus : first spaceborne joint wind — cloud profile observations at global scale

Can we relate thin cloud covers over the Indian Ocean to advection from deep convection ?




Aeolus joint wind and cloud profiles
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Aeolus joint wind and cloud profiles
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Aeolus high cloud cover maps (June-July-August 2020) between 7 — 18 km of altitude
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Aeolus high cloud cover maps (June-July-August 2020) between 7 — 18 km of altitude
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Aeolus high cloud cover maps (June-July-August 2020) between 7 — 18 km of altitude
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Aeolus high cloud cover maps (June-July-August 2020) between 7 — 18 km of altitude

clear profile thin cloud profiles
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Aeolus high cloud cover maps (June-July-August 2020) between 7 — 18 km of altitude

zonal wind at z=14 km
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Aeolus high cloud cover maps (June-July-August 2020) between 7 — 18 km of altitude
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One year of Aeolus observations over the Arabian Sea and the Bay of Bengal
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One year of Aeolus observations over the Arabian Sea and the Bay of Bengal

Zonal wind, Arabian Sea
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One year of Aeolus observations over the Arabian Sea and the Bay of Bengal

Zonal wind, Arabian Sea

T T L L ;Y TR rir” Arabian Sca
15 B | L 1
- N A gl | B~ (large thin
] o ‘ | 1 | ' ' ' | I _ | cloud cover)
o 105 * T | K 0o 2
Z O -20
0 40
2020-01 2020-03 2020-05 2020-07 2020-09 2020-11
CF Opaque, Bay of Bengal
(b) 0 Bay of Bengal +
_ 15 40 Continental India
= 30
o 10 q cloud cover)
e o
NI AR RN UNY NAN
25 ' 10
0 0
2020-01 2020-03 2020-05 2020-07 2020-09 2020-11
CF thin, Arabian Sea .
© " 0 10 Arabian Sea
15 g i “ - 1 W 8 (large thin
- I R i cloud cover)
= 6
2 4 =
<’ 5

i 1T im

0 | .
2020-01 2020-03 2020-05 2020-07 2020-09 2020-11 decrease of thin

cloud cover 9




Minima of clouds over the Arabian sea in September associated to weaker westward winds and

larger upper troposphere convergence
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Minima of clouds over the Arabian sea in September associated to weaker westward winds and

divergence =

ou(z) av(z2)
+

ox

oy

larger upper troposphere convergence

T+1h30

25°N

4~

Arabian Sea (large

20°N thin cloud cover)

rJ

\

Bay of Bengal +
Continental India
(large opaque cloud
cover)

)

10°N

5°N

30°E 50°E 70°E

90°E

25°N

20°N

15°N

10°N

5°N

10



Minima of clouds over the Arabian sea in September associated to weaker westward winds and
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Minima of clouds over the Arabian sea in September associated to weaker westward winds and
larger upper troposphere convergence
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Minima of clouds over the Arabian sea in September associated to weaker westward winds and
larger upper troposphere convergence
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Minima of clouds over the Arabian sea in September associated to weaker westward winds and
larger upper troposphere convergence
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Minima of clouds over the Arabian sea in September associated to weaker westward winds and

larger upper troposphere
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Largest thin cloud covers over the Arabian Sea are correlated with large opaque cloud
covers over the Bay of Bengal and strong westward winds (u < -20 m/s)

1 value = 5 days averaged cloud fractions and wind at one altitude level between 12 and 16 km of altitude
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Largest thin cloud covers over the Arabian Sea are correlated with large opaque cloud
covers over the Bay of Bengal and strong westward winds (u < -20 m/s)

1 value = 5 days averaged cloud fractions and wind at one altitude level between 12 and 16 km of altitude
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Largest thin cloud covers over the Arabian Sea are correlated with large opaque cloud
covers over the Bay of Bengal and strong westward winds (u < -20 m/s)

1 value = 5 days averaged cloud fractions and wind at one altitude level between 12 and 16 km of altitude
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Largest thin cloud covers over the Arabian Sea are correlated with large opaque cloud
covers over the Bay of Bengal and strong westward winds (u < -20 m/s)

1 value = 5 days averaged cloud fractions and wind at one altitude level between 12 and 16 km of altitude
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Conclusion for the Arabian Sea and the Bay of Bengal

Deep convection onset over the Bay of Bengal and India in April 2020
— regular days of CF opaque > 50%
— maximum of upper troposphere divergence in August

Tropical Easterly Jet onset in late May
- between z=15 and z=18 km
— first occurrences of CF thin > 10% over the Arabian Sea

Weakening of Tropical Easterly Jet in September as Asian Summer Monsoon decays
— maximum of upper troposphere convergence in September
— lowering of CF thin over the Arabian Sea
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One year of Aeolus observations over the South-West Arabian Sea and the Maldives
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One year of Aeolus observations over the South-West Arabian Sea and the Maldives
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One year of Aeolus observations over the South-West Arabian Sea and the Maldives
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One year of Aeolus observations over the South-West Arabian Sea and the Maldives
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Conclusion for South-West India

Closer from the Equator, CF thin > 10% are observed all year long unlike North Arabian Sea

Tropical Easterly Jet onset in late May
— between z=14 km and z=17 km (lower and thinner than over North Arabian Sea)
— Zwp Of the Tropical Easterly Jet matches z., of thin clouds over South-West Arabian Sea

Continental air intrusions from Africa (eastward zonal winds) during periods of 10-20 days reduce CF thin
over SW Arabian Sea
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In the future ?

— Refine the study considering temperature gradients in the upper troposphere ?

— Understanding the presence of thin clouds few km above opaque clouds

— Extend the study to Subtropical Jet Streams
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