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Figure S1. Cross-sections of extinction (a) and cloud index (b) for flight 2 of the WISE campaign. The results are restricted to levels below

flight path. (a) Color code for extinction in km™. Orange-pink colors indicate the presence of clouds; (b) color code for CI. Depending on

the altitude, CI values below 2 to 5 (colors from grey to pink) indicate the presence of clouds. Median tropopause (TPmeq) and the percentile

95 of the tropopause (TPys) are represented with orange and yellow circles, respectively. Cloud top height (CTH) and cloud bottom height

(CBH) are represented with a black triangle and with a white circle, respectively. The altitude of the tangent points (TgPt) is the y axis. The

white areas in both cross-sections correspond to a first filtering of optically thicker regions (CI < 2).
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Figure S2. Cross-sections of extinction (a) and cloud index (b) for flight 3 of the WISE campaign. The results are restricted to levels below
flight path. (a) Color code for extinction in km™'. Orange-pink colors indicate the presence of clouds; (b) color code for CIL. Depending on
the altitude, CI values below 2 to 5 (colors from grey to pink) indicate the presence of clouds. Median tropopause (TPmeq) and the percentile
95 of the tropopause (TPos) are represented with orange and yellow circles, respectively. Cloud top height (CTH) and cloud bottom height
(CBH) are represented with a black triangle and with a white circle, respectively. The altitude of the tangent points (TgPt) is the y axis. The

white areas in both cross-sections correspond to a first filtering of optically thicker regions (CI < 2).
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Figure S3. Cross-sections of extinction (a) and cloud index (b) for flight 4 of the WISE campaign. The results are restricted to levels below
flight path. (a) Color code for extinction in km™'. Orange-pink colors indicate the presence of clouds; (b) color code for CI. Depending on
the altitude, CI values below 2 to 5 (colors from grey to pink) indicate the presence of clouds. Median tropopause (TPpeq) and the percentile
95 of the tropopause (TPos) are represented with orange and yellow circles, respectively. Cloud top height (CTH) and cloud bottom height

(CBH) are represented with a black triangle and with a white circle, respectively. The altitude of the tangent points (TgPt) is the y axis. The

white areas in both cross-sections correspond to a first filtering of optically thicker regions (CI < 2).
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Figure S4. Cross-sections of extinction (a) and cloud index (b) for flight 5 of the WISE campaign. The results are restricted to levels below
flight path. (a) Color code for extinction in km™. Orange-pink colors indicate the presence of clouds; (b) color code for CI. Depending on
the altitude, CI values below 2 to 5 (colors from grey to pink) indicate the presence of clouds. Median tropopause (TPmeq) and the percentile
95 of the tropopause (TPys) are represented with orange and yellow circles, respectively. Cloud top height (CTH) and cloud bottom height
(CBH) are represented with a black triangle and with a white circle, respectively. The altitude of the tangent points (TgPt) is the y axis. The

white areas in both cross-sections correspond to a first filtering of optically thicker regions (CI < 2).
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Figure SS5. Cross-sections of extinction (a) and cloud index (b) for flight 6 of the WISE campaign. The results are restricted to levels below
flight path. (a) Color code for extinction in km™'. Orange-pink colors indicate the presence of clouds; (b) color code for CI. Depending on
the altitude, CI values below 2 to 5 (colors from grey to pink) indicate the presence of clouds. Median tropopause (TPpeq) and the percentile
95 of the tropopause (TPys) are represented with orange and yellow circles, respectively. Cloud top height (CTH) and cloud bottom height
(CBH) are represented with a black triangle and with a white circle, respectively. The altitude of the tangent points (TgPt) is the y axis. The

white areas in both cross-sections correspond to a first filtering of optically thicker regions (CI < 2).
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Figure S6. Cross-sections of extinction (a) and cloud index (b) for flight 7 of the WISE campaign. The results are restricted to levels below
flight path. (a) Color code for extinction in km™'. Orange-pink colors indicate the presence of clouds; (b) color code for CI. Depending on
the altitude, CI values below 2 to 5 (colors from grey to pink) indicate the presence of clouds. Median tropopause (TPpeq) and the percentile
95 of the tropopause (TPos) are represented with orange and yellow circles, respectively. Cloud top height (CTH) and cloud bottom height
(CBH) are represented with a black triangle and with a white circle, respectively. The altitude of the tangent points (TgPt) is the y axis. The

white areas in both cross-sections correspond to a first filtering of optically thicker regions (CI < 2).
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Figure S7. Cross-sections of extinction (a) and cloud index (b) for flight 8 of the WISE campaign. The results are restricted to levels below
flight path. (a) Color code for extinction in km™'. Orange-pink colors indicate the presence of clouds; (b) color code for CI. Depending on
the altitude, CI values below 2 to 5 (colors from grey to pink) indicate the presence of clouds. Median tropopause (TPpeq) and the percentile
95 of the tropopause (TPys) are represented with orange and yellow circles, respectively. Cloud top height (CTH) and cloud bottom height
(CBH) are represented with a black triangle and with a white circle, respectively. The altitude of the tangent points (TgPt) is the y axis. The

white areas in both cross-sections correspond to a first filtering of optically thicker regions (CI < 2).
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Figure S8. Cross-sections of extinction (a) and cloud index (b) for flight 9 of the WISE campaign. The results are restricted to levels below
flight path. (a) Color code for extinction in km™'. Orange-pink colors indicate the presence of clouds; (b) color code for CI. Depending on
the altitude, CI values below 2 to 5 (colors from grey to pink) indicate the presence of clouds. Median tropopause (TPpeq) and the percentile
95 of the tropopause (TPos) are represented with orange and yellow circles, respectively. Cloud top height (CTH) and cloud bottom height
(CBH) are represented with a black triangle and with a white circle, respectively. The altitude of the tangent points (TgPt) is the y axis. The

white areas in both cross-sections correspond to a first filtering of optically thicker regions (CI < 2).



Extinction F10 7-10-2017
lat/ion
51.50° 50.34° 49.14° 48.17° 47.58° 47.76° 51.51° 49.63° 52.51° 52.53° 52.73° 52.52°
-13.40° -20.11" -26.95° -33.56" -40.21" -46.75° -46.60 ° -41.60" -36.95° -29.59° -22.17" -14.78"

169 . CmH s 9 a) 10°1
o CBH

Taadl ° TP_95 10725
= £
g <
2 12+ 107 §
:
210 NI j 1074 &

o N | o

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500
13:17 13:56 14:37 15:16 15:55 16:35 17:10 17:40 18:18 18:50 19:22 19:54

Distance along flight track (km)/ Time (UTC)

CIF10 7-10-2017
lat/lon
51.50° 50.34° 49.14° 48.17° 47.58° 47.76° 51.51° 49.63° 52.51° 52.53° 52.73° 52.52°
-13.40° -20.11" -26.95" -33.56 " -40.21° -46.75° -46.60° -41.60° -36.95° -29.59° -22.17" -14.78"

167 . CTH -y 8 b)
o CBH — I
TP 95 2

[¢]

cl

v

TgPt altitude (km)
-
N

OFRFENNWWAMIUVON
w

N

84 ? ' h - ;
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500
1317 13:56 14:37 15:16 15:55 16:35 17:10 17:40 18:18 18:50 19:22 19:54

Distance along flight track (km)/ Time (UTC)

Figure S9. Cross-sections of extinction (a) and cloud index (b) for flight 10 of the WISE campaign. The results are restricted to levels below
flight path. (a) Color code for extinction in km™'. Orange-pink colors indicate the presence of clouds; (b) color code for CI. Depending on
the altitude, CI values below 2 to 5 (colors from grey to pink) indicate the presence of clouds. Median tropopause (TPpeq) and the percentile
95 of the tropopause (TPys) are represented with orange and yellow circles, respectively. Cloud top height (CTH) and cloud bottom height
(CBH) are represented with a black triangle and with a white circle, respectively. The altitude of the tangent points (TgPt) is the y axis. The

white areas in both cross-sections correspond to a first filtering of optically thicker regions (CI < 2).
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Figure S10. Cross-sections of extinction (a) and cloud index (b) for flight 11 of the WISE campaign. The results are restricted to levels below
flight path. (a) Color code for extinction in km™. Orange-pink colors indicate the presence of clouds; (b) color code for CI. Depending on
the altitude, CI values below 2 to 5 (colors from grey to pink) indicate the presence of clouds. Median tropopause (TPmeq) and the percentile
95 of the tropopause (TPys) are represented with orange and yellow circles, respectively. Cloud top height (CTH) and cloud bottom height
(CBH) are represented with a black triangle and with a white circle, respectively. The altitude of the tangent points (TgPt) is the y axis. The

white areas in both cross-sections correspond to a first filtering of optically thicker regions (CI < 2).
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Figure S11. Cross-sections of extinction (a) and cloud index (b) for flight 12 of the WISE campaign. The results are restricted to levels below
flight path. (a) Color code for extinction in km™'. Orange-pink colors indicate the presence of clouds; (b) color code for CI. Depending on
the altitude, CI values below 2 to 5 (colors from grey to pink) indicate the presence of clouds. Median tropopause (TPmeq) and the percentile
95 of the tropopause (TPos) are represented with orange and yellow circles, respectively. Cloud top height (CTH) and cloud bottom height
(CBH) are represented with a black triangle and with a white circle, respectively. The altitude of the tangent points (TgPt) is the y axis. The

white areas in both cross-sections correspond to a first filtering of optically thicker regions (CI < 2).
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Extinction F13 14-10-2017
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Figure S12. Cross-sections of extinction (a) and cloud index (b) for flight 13 of the WISE campaign. The results are restricted to levels below
flight path. (a) Color code for extinction in km™'. Orange-pink colors indicate the presence of clouds; (b) color code for CI. Depending on
the altitude, CI values below 2 to 5 (colors from grey to pink) indicate the presence of clouds. Median tropopause (TPpeq) and the percentile
95 of the tropopause (TPys) are represented with orange and yellow circles, respectively. Cloud top height (CTH) and cloud bottom height
(CBH) are represented with a black triangle and with a white circle, respectively. The altitude of the tangent points (TgPt) is the y axis. The

white areas in both cross-sections correspond to a first filtering of optically thicker regions (CI < 2).
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Figure S13. Cross-sections of extinction (a) and cloud index (b) for flight 14 of the WISE campaign. The results are restricted to levels below
flight path. (a) Color code for extinction in km™. Orange-pink colors indicate the presence of clouds; (b) color code for CI. Depending on
the altitude, CI values below 2 to 5 (colors from grey to pink) indicate the presence of clouds. Median tropopause (TPpeq) and the percentile
95 of the tropopause (TPos) are represented with orange and yellow circles, respectively. Cloud top height (CTH) and cloud bottom height
(CBH) are represented with a black triangle and with a white circle, respectively. The altitude of the tangent points (TgPt) is the y axis. The

white areas in both cross-sections correspond to a first filtering of optically thicker regions (CI < 2).
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Extinction F15 19-10-2017
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Figure S14. Cross-sections of extinction (a) and cloud index (b) for flight 15 of the WISE campaign. The results are restricted to levels below
flight path. (a) Color code for extinction in km™'. Orange-pink colors indicate the presence of clouds; (b) color code for CI. Depending on
the altitude, CI values below 2 to 5 (colors from grey to pink) indicate the presence of clouds. Median tropopause (TPpeq) and the percentile
95 of the tropopause (TPos) are represented with orange and yellow circles, respectively. Cloud top height (CTH) and cloud bottom height
(CBH) are represented with a black triangle and with a white circle, respectively. The altitude of the tangent points (TgPt) is the y axis. The

white areas in both cross-sections correspond to a first filtering of optically thicker regions (CI < 2).
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Extinction F16 21-10-2017
lat/lon
64.00° 68.31° 72.59° 73.16° 69.38° 65.34° 61.00° 56.76° 52.51° 49.64° 48.61°
-2.32° 091° 4.82° 14.79° 8.03° 330" -0.00° -2.61° -5.03" -4.16° 244°

107!
£ 141 1072
4
$ £
3121 102§
= =
8 2
é‘ 10 4 10~4 E
8+ % 10-5
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
5:57 6:31 7:6 7:43 8:16 8:50 9:26 10:3 10:38  11:16 11:48
Distance along flight track (km)/ Time (UTC)
CI F16 21-10-2017
lat/lon
64.00° 68.31° 72.59° 73.16° 69.38° 65.34° 61.00° 56.76° 52.51° 49.64° 48.61°
-2.32* 091°* 4.82* 14.79° 8.03* 330° -0.00' -261° -5.03° -4.16° 244°
7
6
— 14 4 5
g 4.5
o 4
°
2 12 35 5
= 3
4 25
&
2104 5
15
& 1 Al [1)2
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

P T etence sana figh track by Tma WTC)
Figure S15. Cross-sections of extinction (a) and cloud index (b) for flight 16 of the WISE campaign. The results are restricted to levels below
flight path. (a) Color code for extinction in km™'. Orange-pink colors indicate the presence of clouds; (b) color code for CI. Depending on
the altitude, CI values below 2 to 5 (colors from grey to pink) indicate the presence of clouds. Median tropopause (TPpcq) and the percentile
95 of the tropopause (TPos) are represented with orange and yellow circles, respectively. Cloud top height (CTH) and cloud bottom height
(CBH) are represented with a black triangle and with a white circle, respectively. The altitude of the tangent points (TgPt) is the y axis. The

white areas in both cross-sections correspond to a first filtering of optically thicker regions (CI < 2).

15



