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ISCCP	extended	tropics	weather	states

Breakdown	of	(daytime)	CRE	by	Weather	State
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Precipitation



Lee	et	al.,	J.	Climate,	2013



Precipitation	(TMPA)	of	MODIS	CRs	(50S-50N)
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Aerosol	Indirect	Effects
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Passive	vs	Active
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Leinonen et	al.,	JGR,	2016



0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 84.09 RFO: 3.46CR1

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 96.69 RFO: 2.99CR2

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 89.30 RFO: 5.02CR3

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 92.49 RFO: 3.77CR4

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

Cloud optical thickness

C
lo

ud
 to

p 
pr

es
su

re
(m

b)

CF: 86.71 RFO: 3.68CR5

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 82.24 RFO: 6.99CR6

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 95.27 RFO: 2.44CR7

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 86.19 RFO: 4.92CR8

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 88.86 RFO: 7.62CR9

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 68.49 RFO: 7.28CR10

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 51.04 RFO:10.36CR11

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 29.66 RFO:41.47CR12

0.1 0.2 0.4 0.8 1.5 3 6 10 15 20 25 35
Cloud fraction (%)

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 84.09 RFO: 3.46CR1

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 96.69 RFO: 2.99CR2

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 89.30 RFO: 5.02CR3

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 92.49 RFO: 3.77CR4

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

Cloud optical thickness

C
lo

ud
 to

p 
pr

es
su

re
(m

b)

CF: 86.71 RFO: 3.68CR5

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 82.24 RFO: 6.99CR6

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 95.27 RFO: 2.44CR7

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 86.19 RFO: 4.92CR8

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 88.86 RFO: 7.62CR9

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 68.49 RFO: 7.28CR10

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 51.04 RFO:10.36CR11

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 29.66 RFO:41.47CR12

0.1 0.2 0.4 0.8 1.5 3 6 10 15 20 25 35
Cloud fraction (%)

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 84.09 RFO: 3.46CR1

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 96.69 RFO: 2.99CR2

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 89.30 RFO: 5.02CR3

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 92.49 RFO: 3.77CR4

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

Cloud optical thickness

C
lo

ud
 to

p 
pr

es
su

re
(m

b)

CF: 86.71 RFO: 3.68CR5

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 82.24 RFO: 6.99CR6

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 95.27 RFO: 2.44CR7

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 86.19 RFO: 4.92CR8

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 88.86 RFO: 7.62CR9

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 68.49 RFO: 7.28CR10

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 51.04 RFO:10.36CR11

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 29.66 RFO:41.47CR12

0.1 0.2 0.4 0.8 1.5 3 6 10 15 20 25 35
Cloud fraction (%)

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 84.09 RFO: 3.46CR1

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 96.69 RFO: 2.99CR2

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 89.30 RFO: 5.02CR3

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 92.49 RFO: 3.77CR4

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

Cloud optical thickness

C
lo

ud
 to

p 
pr

es
su

re
(m

b)

CF: 86.71 RFO: 3.68CR5

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 82.24 RFO: 6.99CR6

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 95.27 RFO: 2.44CR7

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 86.19 RFO: 4.92CR8

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 88.86 RFO: 7.62CR9

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 68.49 RFO: 7.28CR10

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 51.04 RFO:10.36CR11

0 1 2 3 4 5 6
0

1

2

3

4

5

6

7

0 1.3 3.6 9.4 23 60 150
1100
800

680

560

440

310

180
0

CF: 29.66 RFO:41.47CR12

0.1 0.2 0.4 0.8 1.5 3 6 10 15 20 25 35
Cloud fraction (%)

Oreopoulos et	al.,	JGR,	2017,	in	reviewFrom	CloudSat-CALIPSO	2B-CLDCLASS-LIDAR	product



Additional	Slides



Simplified	Cloud	Vertical	Structures
(from	2B-CLDCLASS-LIDAR)

Similar	to	Tselioudis et	al.	2013
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