Supplement of Atmos. Meas. Tech., 14, 3153-3168, 2021 ;
https://doi.org/10.5194/amt-14-3153-2021-supplement AtmOSp heric

© Author(s) 2021. CC BY 4.0 License. Measurement
Techniques
Supplement of

Observation of cirrus clouds with GLORIA during the WISE campaign:
detection methods and cirrus characterization

Irene Bartolome Garcia et al.

Correspondence to: Irene Bartolome Garcia (i.bartolome @fz-juelich.de)

The copyright of individual parts of the supplement might differ from the article licence.



Extinction FO2 13-9-2017
lat/lon
50.76° 52.83° 55.17° 51.01° 47.60° 43.33° 43.86° 48.21° 52.28" 56.27" 59.58° 56.18° 52.37°
8.78° 5.43° -2.83° -4.51° -8.93° -10.51°-13.47°-11.49° -9.16° -5.06° 0.57° 4.17° 8.19°

1071
144
E 13 10723
g &
£ i
£ 114 2
o £
a - =
el0 107* 3§
94
84 > 10-%
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000
9:7 9:36 11:9 11:45 12:35 13:11 13:48 14:23 14:55 15:30 16:3 16:38 17:10
Distance along flight track (km)/ Time (UTC)
CIF02 13-9-2017
lat/lon
50.76° 52.83° 55.17° 51.01° 47.60° 43.33° 43.86" 48.21° 52.28° 56.27 59.58° 56.18° 52.37°
8.78" 5.43" -2.83" -4.51" -8.93" -10.51°-13.47°-11.49" -9.16" -5.06° 0.57° 4.17° 8.19°
15 i i . i A i ; : A i i
14 -
E 134
=
e 12
o
3 355
S 114 [w]
L]
& 10
=
94
84

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000
97 936 11:0 11:45 12:35 13:11 13.48 14:23 14:55 15:30 16:3 16:38 17:10

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

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 95th
percentile 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 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 95th
percentile 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 95th
percentile 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 95th
percentile 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 S5. 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 CL. 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 95th
percentile 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 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 95th
percentile 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 CL. 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 95th
percentile 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 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 (TPmeq) and the 95th
percentile 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/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"

16 4 101
E 144 102 ,‘7‘
< £
o 4
3 e
2 12+ 107 §
s
2104 1074 &5
84 1075
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"
16 4

w

cl

TgPt altitude (km)
-
N
w

OFRFEFNNWWAMIUVON
w

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)

N

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 CL. 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 95th
percentile 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).



Extinction F11 9-10-2017
lat/lon
50.66° 54.78°58.05° 60.12* 61.04° 59.58* 62.58" 65.02 * 66.83 " 64.59 " 62.95" 60.87 * 57.56 * 53.78"*
-3.78" -1.54" 3.89" 11.10° 5.00° -2.96° -9.86" -2.54° 7.58" 5.78° -4.06°-12.37"-14.07°-9.72"

s L L s s L L L s L " s n

107!
14 4
T 13 102 ,‘—7
X
o 12 ]
3 Sy
£ 11 107 5
© (%)
c
& 104 £
S 1074 X
9 -
8 4 5 A 10-5
T T T T T T T T T T T T T T
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500
9:5 9:42 10:16 10:51 11:28 12:3 12:37 13:11 13:44 14:19 14:55 15:31 16:6 16:39
Distance along flight track (km)/ Time (UTC)
ClI F11 9-10-2017
lat/lon
50.66° 54.78° 58.05 ° 60.12° 61.04 * 59.58 * 62.58 “ 65.02 ° 66.83  64.59 * 62.95 * 60.87 ° 57.56 * 53.78°
-3.78° -1.54* 3.89° 11.10° 5.00° -2.96° -9.86° -2.54° 7.58" 578 -4.06°-12.37%-14.07"-9.72"
T
47 cBH 2 F :
£ 13 * | |
£ Las
g 12 A 4
2 355
£ 11 3
e ]
& 10 25
2 2
94 E 1.5
3.2
8 4
0

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500
9:5 9:42 10:16 10:51 11:28 12:3 12:37 13:11 13:44 14:19 14:55 15:31 16:6 16:39
Distance along flight track (km)/ Time (UTC)

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 (TPmeqd) and the 95th
percentile 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 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 95th
percentile 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 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 (TPyeq) and the 95th
percentile 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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Extinction F14 15-10-201/
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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 95th
percentile 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 (TPmeq) and the 95th
percentile 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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Extinction F16 21-10-2017
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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 (TPpeq) and the 95th
percentile 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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