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Table S1. Labels and definitions of the representative atmospheric conditions which were used to calculate the error budget for FR and RR
data.

representative atmosphere label month(s) used latitude range  solar zenith angle range
Northern polar winter day Jan, Feb 65°N - 90°N <90°
Northern polar winter night Jan, Feb 65°N —90°N >95°
Northern polar spring day Apr 65°N - 90°N <90°
Northern polar spring night Apr 65°N - 90°N >95°
Northern polar summer day Jul, Aug 65°N - 90°N <90°
Northern polar summer night Jul, Aug 65°N - 90°N >95°
Northern polar autumn day Oct 65°N - 90°N <90°
Northern polar autumn night Oct 65°N - 90°N >95°
Northern midlatitude winter day Jan, Feb 40°N - 60°N <90°
Northern midlatitude winter night Jan, Feb 40°N - 60°N > 05°
Northern midlatitude spring day Apr 40°N - 60°N <90°
Northern midlatitude spring night Apr 40°N - 60°N >95°
Northern midlatitude summer day Jul, Aug 40°N - 60°N <90°
Northern midlatitude summer night  Jul, Aug 40°N - 60°N > 95°
Northern midlatitude autumn day Oct 40°N - 60°N <90°
Northern midlatitude autumn night ~ Oct 40°N - 60°N >95°
Tropics day Apr 20°S - 20°N <90°
Tropics night Apr 20°S - 20°N >95°
Southern midlatitude winter day Jul, Aug 40°S - 60°S <90°
Southern midlatitude winter night Jul, Aug 40°S - 60°S > 95°
Southern midlatitude spring day Oct 40°S - 60°S <90°
Southern midlatitude spring night Oct 40°S - 60°S >95°
Southern midlatitude summer day Jan, Feb 40°S - 60°S <90°
Southern midlatitude summer night ~ Jan, Feb 40°S - 60°S >95°
Southern midlatitude autumn day Apr 40°S - 60°S <90°
Southern midlatitude autumn night ~ Apr 40°S - 60°S > 95°
Southern polar winter day Jul, Aug 65°S —90°S <90°
Southern polar winter night Jul, Aug 65°S -90°S >95°
Southern polar spring day Oct 65°S —90°S <90°
Southern polar spring night Oct 65°S —90°S >95°
Southern polar summer day Jan, Feb 65°S -90°S <90°
Southern polar summer night Jan, Feb 65°S —90°S > 95°
Southern polar autumn day Apr 65°S -90°S <90°

Southern polar autumn night Apr 65°S -90°S >95°
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Table S2. CFC-11 error budget for Northern polar winter day. All uncertainties are 1o.

altitude mean target  interf ILS shift  offset gain  spectro T+LOS  noise random syst total
(km) (pptv) (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
5 300.41  23.50 222 0.35 4.62 1.73 17.15 7.90 8.88 27.59 1599 31.89

8 25725 1251 1.48 0.24 2.89 5.10 12.37 4.65 5.40 1572 1225 19.93

11 224.32 7.49 1.38 0.17 2.05 3.52 12.06 3.54 3.73 9.83 1225 1571
14 170.40 4.63 4.44 0.42 1.69 3.04 14.50 3.82 3.23 875 1456 1699
17 92.28 4.25 4.46 0.62 1.70 2.06 11.24 2.79 3.80 752  11.73 1393
20 33.64 3.06 1.74 0.21 1.87 1.06 6.12 1.47 4.98 7.51 5.01 9.03
23 14.95 2.82 0.38 0.11 2.13 0.38 2.08 0.72 6.47 7.54 1.60 7.71
26 9.19 2.64 0.19 0.04 2.34 0.13 1.04 0.44 8.08 8.88 0.51 8.89
29 13.02 2.28 0.16 0.04 248 0.14 1.11 0.32 9.89 10.49 0.64 10.51
32 10.50 1.77 0.19 0.05 2.69 0.13 1.02 031 11.78 12.24 0.66 12.26
35 6.75 1.52 0.14 0.05 3.26 0.11 0.93 022  13.87 14.35 0.69 1437
38 8.60 1.40 0.21 0.04 4.95 0.11 1.65 020 15.63 16.47 147  16.54
41 9.86 1.45 0.26 0.04 8.49 0.13 1.95 021 17.56 19.57 1.82  19.66
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Table S3. CFC-11 error budget for Northern polar winter night. All uncertainties are 1o.

altitude mean target  interf ILS shift  offset gain  spectro T+LOS  noise random syst total
(km) (pptv) (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
5 298.97 2492 3.60 0.24 5.13 3.25 16.50 8.20 9.69 29.06 16.12  33.23

8 23539  12.61 2.55 0.36 3.11 6.59 10.05 3.07 5.67 1525 1134 19.01

11 236.10 4.28 1.82 0.15 2.20 2.76 12.93 4.03 3.93 8.03 1298 15.26
14 160.40 5.59 4.49 0.45 1.59 3.46 14.78 4.00 3.32 8.64 1539 17.65
17 82.84 3.95 4.29 0.42 1.35 1.42 11.02 3.14 3.70 731  11.38 1352
20 25.49 3.19 1.99 0.24 1.30 0.90 5.75 1.71 4.84 7.18 4.95 8.72
23 13.25 2.90 0.55 0.15 1.53 0.31 1.88 0.76 6.33 7.37 1.00 7.44
26 9.70 2.76 0.21 0.05 1.91 0.13 1.32 0.47 7.99 8.75 0.81 8.78
29 11.86 2.40 0.18 0.05 222 0.13 0.98 0.35 9.53 10.12 048 10.13
32 11.06 1.95 0.28 0.06 2.70 0.11 1.02 029 11.30 11.82 045 11.83
35 9.25 1.64 0.18 0.05 3.42 0.10 0.87 024 13.34 13.89 0.50 13.90
38 2.34 1.53 0.15 0.04 4.51 0.11 1.25 021 15.16 1591 1.04 1594
41 -2.94 1.58 0.20 0.04 7.46 0.13 1.73 022 16.63 18.32 1.56  18.38
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Table S4. CFC-11 error budget for Northern polar spring day. All uncertainties are lo.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 245.61 10.14 0.83 0.23 1.87 5.07 14.36 4.61 3.18 12.33 1478 19.24
11 209.93 5.76 0.65 0.09 1.76 2.81 10.64 3.73 2.77 8.23 10.56 13.39
14 135.43 4.38 4.92 0.33 2.05 3.06 15.45 4.03 2.82 770 16.14  17.89
17 53.07 4.00 3.24 0.42 2.54 1.12 7.27 2.07 3.61 7.40 7.05 10.22
20 28.12 3.05 1.25 0.22 3.24 0.65 3.38 0.96 4.87 7.10 2.73 7.61
23 14.45 2.75 0.28 0.11 3.99 0.34 1.84 0.57 6.39 8.18 1.14 8.25
26 9.28 2.60 0.16 0.03 4.51 0.14 1.01 0.40 8.07 9.64 0.65 9.66
29 5.41 2.33 0.22 0.04 4.62 0.12 0.88 0.32 9.59 10.91 0.69 10.94
32 2.37 1.78 0.16 0.07 4.37 0.09 0.70 0.23  10.93 11.93 0.21 1193
35 4.06 1.48 0.12 0.07 3.79 0.11 0.95 0.17 12.60 13.25 0.77 13.28
38 6.31 1.30 0.14 0.06 4.04 0.18 1.27 0.17 14.20 14.84 1.11  14.88
41 4.76 1.47 0.18 0.05 5.32 0.19 1.58 0.19 15.51 16.48 142 1654
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Table S5. CFC-11 error budget for Northern polar spring night. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 252.76 9.81 1.44 0.31 2.03 4.56 14.97 5.06 3.40 1224 1533  19.61

11 202.35 6.48 1.08 0.11 1.76 2.88 11.13 3.50 2.76 879 11.00 14.08
14 142.51 4.28 4.55 0.35 2.06 2.71 14.33 3.74 2.86 7.81 1474  16.68
17 69.53 4.14 3.75 0.48 2.57 1.31 9.03 2.20 3.73 7.95 876 11.83
20 31.64 3.09 1.57 0.20 3.24 0.83 4.69 1.06 5.02 7.67 3.56 8.46
23 14.52 2.73 0.34 0.10 3.93 0.35 1.92 0.56 6.56 8.30 1.18 8.38
26 10.07 2.60 0.17 0.04 4.46 0.21 1.23 0.40 8.27 9.80 0.78 9.84
29 5.18 2.30 0.19 0.05 4.46 0.14 0.97 0.32 9.80 11.04 0.73 11.06
32 0.95 1.77 0.17 0.07 4.00 0.07 0.63 024 11.20 12.04 0.26 12.04
35 1.22 1.40 0.13 0.09 3.56 0.12 0.92 0.18 12.83 13.40 0.74 13.42
38 8.79 1.33 0.18 0.08 3.88 0.18 1.34 0.18 14.46 15.05 1.19  15.09
41 5.34 1.68 0.21 0.06 5.48 0.18 1.65 0.18 15.77 16.79 1.51 16.86
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Figure S4. V8H_F-11_61 Northern polar spring night
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Table S6. CFC-11 error budget for Northern polar summer day. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 249.17 19.54 1.25 0.32 3.71 2.47 9.42 3.58 7.39 22.20 8.18  23.66

11 22931 11.80 1.45 0.17 2.30 5.43 11.36 2.73 4.51 13.65 12.11 18.24
14 218.52 4.61 1.94 0.14 1.60 2.49 11.03 3.03 3.18 6.92 1126 13.22
17 163.62 4.35 5.48 0.74 1.27 3.34 14.46 3.18 3.03 6.64 1570 17.05
20 72.48 3.02 3.11 0.34 1.28 1.46 9.88 2.16 3.79 575 10.31 11.80
23 23.63 2.73 0.44 0.38 1.51 0.71 2.93 1.07 4.95 6.03 291 6.70
26 7.80 2.59 0.22 0.06 1.88 0.16 1.15 0.57 6.46 7.28 0.88 7.33
29 3.34 2.27 0.15 0.04 2.21 0.09 0.77 0.38 8.10 8.73 0.46 8.74
32 2.81 1.65 0.16 0.06 2.40 0.08 0.70 0.28 9.75 10.20 0.29 10.20
35 7.13 1.45 0.11 0.12 2.65 0.14 0.66 022 11.52 11.93 0.35 1193
38 4.11 1.27 0.14 0.13 291 0.18 1.07 0.22 13.54 13.92 090 13.95
41 0.55 1.31 0.17 0.10 3.73 0.20 1.61 0.19 14.55 15.09 1.56 15.17
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Table S7. CFC-11 error budget for Northern polar summer night. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro T+LOS  noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv)
8 26223  21.82 0.84 0.17 4.62 2.88 8.94 4.22 9.27 24.75 8.78  26.26

11 22875 12.16 0.64 0.11 2.36 6.03 11.54 2.75 4.82 13.82 1277 18.82
14 226.54 4.55 1.50 0.08 1.63 2.20 10.66 3.10 3.37 6.87 10.86 12.85
17 168.73 4.22 5.73 0.50 1.13 3.57 15.16 3.44 3.02 649 1655 17.78
20 77.50 2.93 3.73 0.33 0.97 1.50 10.60 2.44 3.72 560 1125 12.56
23 21.33 2.77 0.39 0.38 1.09 0.74 3.38 1.23 4.87 5.94 3.32 6.81
26 7.29 2.55 0.24 0.06 1.46 0.15 1.06 0.62 6.45 7.16 0.82 7.20
29 5.71 2.33 0.12 0.04 1.87 0.07 0.79 0.39 8.21 8.77 0.56 8.78
32 2.03 1.60 0.20 0.07 2.27 0.08 0.66 0.31 9.95 10.35 0.35 10.36
35 1.23 1.28 0.08 0.10 2.66 0.09 0.79 020 11.78 12.15 0.68 12.17
38 3.45 1.37 0.19 0.10 3.01 0.10 1.37 0.18 13.79 14.19 1.30 1425
41 -0.01 1.27 0.23 0.08 3.96 0.13 1.72 0.18 14.83 15.41 1.67 15.50
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Table S8. CFC-11 error budget for Northern polar autumn day. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 246.26  10.92 1.00 0.80 2.15 6.41 11.05 3.26 3.74 12.74 1229 17.70
11 244.60 6.32 0.47 0.32 1.89 2.81 10.59 3.87 3.13 8.70 10.63 13.74
14 208.24 491 2.12 0.23 1.83 4.31 12.82 3.77 2.82 749 1346 1540
17 147.46 3.85 391 0.51 2.07 2.81 13.11 3.67 3.34 7.02 13.77 1546
20 60.57 3.02 3.68 0.36 2.55 1.66 10.16 2.41 4.53 7.30 10.40 12.71
23 17.67 2.74 0.35 0.07 3.33 0.46 3.02 1.00 6.42 7.94 2.69 8.38
26 6.18 2.54 0.19 0.05 3.97 0.18 1.48 0.53 8.60 9.88 1.07 9.94
29 6.95 2.23 0.16 0.05 4.19 0.13 1.28 0.38 10.68 11.74 0.81 11.76
32 6.37 1.66 0.13 0.05 3.76 0.12 0.92 0.32  12.62 13.30 0.57 13.31
35 1.67 1.33 0.15 0.05 3.98 0.12 0.94 0.25 14.68 15.29 040 15.30
38 -0.62 1.28 0.16 0.05 5.62 0.14 1.44 0.22 16.50 17.49 1.29 17.54
41 2.52 1.31 0.24 0.05 9.08 0.10 2.02 022 1797 20.18 1.96 20.28
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Table S9. CFC-11 error budget for Northern polar autumn night. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 249.00 9.68 0.90 0.26 2.00 6.11 12.19 3.70 3.50 11.58 1328 17.62

11 238.34 4.54 0.55 0.10 1.80 2.47 10.17 3.83 2.88 720 1024  12.52
14 201.81 4.58 2.51 0.24 1.95 4.27 13.69 3.94 2.85 745 1432 16.14
17 119.28 3.69 3.99 0.51 2.31 2.44 12.80 3.64 3.54 712 1341 15.19
20 41.10 3.12 2.97 0.22 2.98 1.30 7.70 2.02 5.00 7.32 7.99 10.84
23 9.20 2.75 0.42 0.05 3.82 0.29 2.26 0.80 6.90 8.55 1.65 8.71
26 5.74 2.57 0.25 0.05 4.44 0.11 1.09 0.47 9.07 10.47 0.76  10.50
29 10.45 2.26 0.15 0.04 4.41 0.14 1.21 0.39 10.96 12.06 090 12.10
32 6.02 1.67 0.17 0.04 3.92 0.12 0.86 0.33  12.70 13.42 0.54 13.43
35 2.97 1.30 0.15 0.05 4.11 0.09 0.92 0.26  14.55 15.20 0.56 15.21
38 1.31 1.19 0.20 0.05 5.48 0.08 1.54 0.25 16.32 17.27 143  17.33
41 -4.33 1.27 0.23 0.05 8.79 0.07 2.03 0.26 17.76 19.86 1.99 19.96
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Table S10. CFC-11 error budget for Northern midlatitude winter day. All uncertainties are 1o.

altitude mean target  interf ILS shift  offset gain  spectro T+LOS  noise random syst total
(km) (pptv) (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
5 291.30 2225 1.72 0.20 5.21 1.68 15.25 8.05 9.41 26.75 14.06  30.23

8 25337 1217 1.58 0.22 3.28 5.83 11.01 4.07 5.77 1545 1131 19.15

11 230.70 6.14 1.05 0.25 2.18 3.33 12.24 3.76 3.92 890 1245 15.30
14 184.82 4.76 2.85 0.35 1.60 3.45 12.78 3.57 3.16 7.66 13.15 15.21
17 129.11 4.14 4.48 0.67 1.47 2.26 12.04 2.84 3.51 7.16 12.61 1450
20 62.83 2.98 2.54 0.22 1.67 1.31 8.46 1.83 4.58 6.97 8.19 10.76
23 25.64 2.81 0.36 0.19 1.89 0.62 3.22 0.97 6.02 7.16 2.90 7.72
26 9.78 2.57 0.26 0.04 2.01 0.22 1.62 0.58 7.68 8.44 1.18 8.52
29 10.28 2.28 0.17 0.05 2.12 0.13 1.13 0.39 9.43 9.98 0.76  10.01
32 7.73 1.75 0.20 0.05 2.38 0.09 0.96 032 1131 11.72 054 11.73
35 7.04 1.40 0.12 0.05 2.94 0.11 0.97 022 1326 13.67 0.68  13.69
38 6.15 1.32 0.21 0.05 4.10 0.13 1.63 020 15.03 15.65 149 15.72
41 5.43 1.56 0.25 0.04 6.85 0.11 1.97 020 16.50 17.95 1.90 18.05
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Table S11. CFC-11 error budget for Northern midlatitude winter night. All uncertainties are lo.

altitude mean target  interf ILS shift  offset gain  spectro T+LOS  noise random syst total
(km) (pptv) (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
5 296.14  23.26 2.18 0.30 6.94 4.21 13.06 8.52 9.71 2859 1149 30.81

8 243.08 11.66 1.80 0.25 3.30 7.28 16.55 3.39 5.05 17.58 1432 22.67

11 235.35 5.08 1.27 0.14 2.05 2.79 13.84 4.37 3.50 1020 12.58  16.19
14 168.85 4.65 3.25 0.22 1.40 3.75 14.56 3.73 2.88 10.18  13.37 16.81
17 122.41 4.09 3.55 0.53 1.03 1.88 11.12 2.88 3.03 837 1026 13.24
20 60.09 2.84 3.07 0.48 0.95 1.38 7.70 1.96 3.84 6.08 7.84 9.92
23 26.08 2.83 0.53 0.22 1.22 0.50 4.16 1.00 5.19 6.96 2.61 7.44
26 1143 2.55 0.20 0.07 1.68 0.24 1.31 0.58 6.95 7.67 1.01 7.73
29 12.99 2.23 0.21 0.04 2.34 0.17 1.32 0.38 9.00 9.63 0.79 9.66
32 8.68 1.62 0.22 0.05 2.84 0.14 1.16 036 11.21 11.71 086 11.74
35 6.19 1.34 0.18 0.05 3.20 0.09 0.83 025 13.24 13.71 046 13.72
38 2.51 1.25 0.18 0.05 3.92 0.11 1.64 020 15.03 15.61 141  15.67
41 1.11 1.42 0.26 0.04 6.31 0.10 2.25 020 16.20 17.48 1.98 17.59
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G. P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22 13

Table S12. CFC-11 error budget for Northern midlatitude spring day. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 252.49 8.92 0.64 0.21 1.93 4.48 11.64 391 3.23 11.16  11.85 16.28

11 221.77 5.79 0.71 0.07 1.89 3.52 10.21 3.55 2.86 8.16 10.41 13.23
14 193.44 4.46 2.86 0.18 2.19 3.16 12.40 3.87 2.94 7.84 12.60 14.84
17 145.54 4.07 4.92 0.74 2.81 2.19 13.73 3.27 3.86 7.96 14.31 16.37
20 63.68 3.11 2.85 0.29 3.58 1.55 9.76 2.02 5.24 8.49 9.38 12.65
23 24.10 2.77 0.36 0.18 4.31 0.58 3.26 0.92 6.89 8.90 2.54 9.25
26 13.75 2.59 0.32 0.06 4.79 0.23 1.81 0.58 8.62 10.29 1.33  10.38
29 6.09 2.31 0.26 0.07 4.65 0.15 1.11 0.41 9.99 11.29 0.85 11.33
32 2.54 1.88 0.25 0.09 4.28 0.07 0.65 026 1142 12.36 0.26 12.36
35 2.70 1.53 0.15 0.10 3.87 0.10 1.11 0.21 12.88 13.55 0.90 13.58
38 4.01 1.50 0.16 0.09 4.20 0.13 1.51 0.19 14.29 14.98 1.44  15.05
41 1.74 1.92 0.22 0.06 5.69 0.13 1.86 0.20 15.56 16.70 1.77 16.79
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14 G. P. Stiller et al.: Supplement 1 to: Version 8§ IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S13. CFC-11 error budget for Northern midlatitude spring night. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro T+LOS  noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv)
8 256.61 11.21 0.81 0.25 2.32 3.54 13.32 4.51 3.83 13.31 1340 18.89

11 210.58 6.55 0.93 0.09 1.86 3.51 10.32 3.10 291 8.68 1043 13.57
14 183.12 4.15 2.64 0.19 2.00 2.77 11.97 3.48 2.86 7.61 1190 14.12
17 129.50 4.03 4.73 0.78 247 2.03 12.74 2.85 3.64 7.61 1324 1527
20 56.72 3.10 2.27 0.17 3.17 1.31 7.66 1.67 4.90 7.78 7.17  10.58
23 28.07 2.73 0.33 0.19 3.86 0.59 3.21 0.85 6.49 8.32 2.60 8.72
26 12.86 2.58 0.29 0.04 4.34 0.25 1.80 0.56 8.18 9.69 1.52 9.80
29 6.64 2.30 0.20 0.04 4.39 0.14 0.99 0.36 9.69 10.92 0.66 10.94
32 2.54 1.79 0.18 0.09 3.95 0.08 0.69 027 11.13 11.97 025 1197
35 2.51 1.39 0.12 0.12 3.50 0.14 0.98 020 12.64 13.21 0.77 13.23
38 3.38 143 0.19 0.09 3.85 0.13 1.57 0.19 14.19 14.79 1.51 14.86
41 8.30 1.77 0.26 0.07 5.41 0.13 2.00 0.18 15.36 16.39 1.95 16.50
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G. P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22 15

Table S14. CFC-11 error budget for Northern midlatitude summer day. All uncertainties are lo.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 257.37 18.38 2.05 0.18 4.26 342 7.80 4.90 8.54 21.62 7.89  23.01

11 253.92 10.77 1.74 0.11 2.81 6.78 11.97 2.83 5.52 13.13 1350 18.83
14 236.95 4.74 1.70 0.13 1.96 2.86 10.76 3.61 3.78 795 1083 1343
17 211.71 4.82 5.90 0.74 1.49 3.29 16.35 3.68 3.53 7.54 1755 19.11
20 123.68 3.15 5.07 0.24 1.41 1.93 15.45 3.02 4.15 6.84 16.12 17.51
23 42.03 2.72 0.38 0.58 1.58 1.19 6.18 1.75 5.31 6.62 6.12 9.01
26 13.58 2.59 0.65 0.07 1.84 0.24 2.30 0.89 6.72 7.58 2.08 7.86
29 2.70 2.42 0.17 0.03 2.02 0.07 0.80 0.47 8.23 8.85 0.40 8.86
32 2.52 1.68 0.17 0.06 2.15 0.06 0.54 0.26 9.78 10.17 0.25 10.17
35 1.26 1.48 0.10 0.11 2.38 0.07 0.96 020 11.54 11.89 0.81 11.91
38 0.20 1.46 0.15 0.09 2.97 0.07 1.51 0.18 13.49 13.90 145 13.97
41 0.67 1.40 0.18 0.05 4.12 0.11 1.84 0.19 14.58 15.22 1.79 15.33
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16 G. P. Stiller et al.: Supplement 1 to: Version 8§ IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S15. CFC-11 error budget for Northern midlatitude summer night. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 271.36  18.60 1.52 0.19 4.51 2.69 9.31 5.79 9.34 22.50 8.78  24.15

11 248.02 11.16 1.43 0.13 2.76 6.54 11.78 2.87 5.51 13.33 1329 18.82
14 239.51 4.44 1.50 0.16 1.88 2.39 10.89 3.79 3.77 7.55 11.02 13.36
17 208.55 4.64 4.93 0.50 1.20 3.36 15.03 3.85 3.34 722  16.08 17.62
20 119.48 3.09 5.55 0.19 0.96 1.53 15.12 3.28 3.92 6.68 1593 17.27
23 36.55 2.71 0.31 0.50 0.97 1.10 6.06 1.88 5.06 6.35 5.95 8.70
26 11.79 2.60 0.53 0.05 1.31 0.20 1.79 0.88 6.55 7.30 1.54 7.46
29 6.25 2.39 0.17 0.03 1.71 0.09 0.96 0.46 8.19 8.74 0.62 8.77
32 0.41 1.70 0.17 0.07 2.09 0.05 0.58 0.29 9.91 10.29 0.21 10.29
35 3.44 1.38 0.11 0.11 2.56 0.08 1.01 0.19 11.72 12.09 085 12.12
38 5.56 1.46 0.15 0.10 2.98 0.09 1.44 0.19 13.81 14.21 1.37  14.27
41 1.58 1.41 0.18 0.07 4.15 0.12 1.79 0.19 14.76 15.40 1.74  15.50
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G. P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22 17

Table S16. CFC-11 error budget for Northern midlatitude autumn day. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 27527 15.12 6.06 0.13 3.38 3.96 13.46 4.76 5.83 19.03 1296 23.03

11 242.67 10.77 1.68 0.09 2.27 5.17 10.76 2.59 4.14 1254  11.54 17.04
14 245.20 4.96 2.18 0.19 1.91 2.53 12.12 4.17 347 826 12.14 14.68
17 188.66 473 5.60 0.56 1.62 3.30 17.76 4.67 3.38 8.18 18.69  20.40
20 85.81 3.05 6.00 0.25 1.77 1.32 14.08 3.35 4.16 7.89 1465 16.64
23 24.53 2.68 0.68 0.22 2.12 0.70 4.61 1.53 5.51 7.26 3.73 8.17
26 11.21 2.62 0.40 0.05 2.53 0.18 1.78 0.70 7.12 8.10 1.45 8.23
29 5.66 2.27 0.17 0.04 2.87 0.09 0.88 0.41 8.86 9.63 0.46 9.64
32 9.43 1.81 0.20 0.06 3.02 0.07 0.79 0.30 10.68 11.27 0.37 11.28
35 3.50 1.30 0.12 0.07 3.23 0.06 0.86 0.24 12.53 13.03 0.59 13.04
38 4.19 1.18 0.18 0.07 3.70 0.10 1.48 0.18 14.42 14.94 142 15.01
41 2.79 1.47 0.23 0.05 5.50 0.09 1.92 0.20 15.62 16.63 1.88 16.73
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18 G. P. Stiller et al.: Supplement 1 to: Version 8§ IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S17. CFC-11 error budget for Northern midlatitude autumn night. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 255.18 9.10 1.48 0.21 1.90 6.44 13.15 3.30 347 1145 1395 18.05

11 243.21 7.69 0.85 0.14 1.86 4.39 10.73 3.28 3.18 9.74  11.12 1478
14 231.02 4.35 1.91 0.18 1.85 3.31 12.44 3.79 2.96 733 12,69 14.66
17 173.00 4.00 4.69 0.54 2.06 2.94 14.77 4.17 344 774 1544 17.27
20 82.79 3.08 4.86 0.23 2.45 1.62 11.93 2.84 4.57 7.66 1242  14.59
23 27.53 2.73 0.50 0.16 3.05 0.72 5.02 1.38 6.09 7.99 4.24 9.04
26 8.73 2.58 0.31 0.05 3.60 0.24 1.97 0.69 7.81 9.14 1.32 9.23
29 6.16 2.30 0.13 0.04 3.94 0.10 0.84 0.36 9.61 10.66 0.55 10.68
32 6.21 1.73 0.17 0.06 3.73 0.06 0.67 0.27 11.26 12.01 0.27 1201
35 7.92 1.28 0.13 0.06 3.74 0.08 0.93 0.20 1294 13.55 0.68 13.56
38 9.13 1.19 0.18 0.06 4.00 0.11 1.47 0.19 14.76 15.36 1.28 15.41
41 6.13 1.45 0.23 0.05 5.83 0.08 1.88 0.20 15.85 16.97 1.77  17.06
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G. P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22 19

Table S18. CFC-11 error budget for Tropics day. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 266.24  15.82 2.80 0.30 2.77 4.66 10.28 4.32 5.15 1824 1029 20.94

11 255.57 7.83 1.56 0.20 2.30 5.20 9.10 3.01 3.90 10.36 9.79 14.25
14 262.87 6.20 1.50 0.43 2.53 4.67 9.63 4.33 3.76 924 1045 1395
17 251.59 4.16 7.52 0.30 3.18 2.62 16.55 5.26 5.00 9.66 18.00 20.43
20 190.73 3.49 4.58 0.56 341 2.15 15.73 3.90 5.77 897 1628 18.59
23 131.08 2.70 1.58 0.76 391 1.60 11.78 2.88 6.92 9.08 11.86 14.94
26 62.44 2.61 2.03 0.31 4.32 0.85 8.54 1.90 8.28 10.03 8.66 13.25
29 12.24 2.56 0.87 0.09 4.38 0.22 2.67 0.85 9.62 10.98 2,55 11.27
32 5.00 1.90 0.32 0.09 4.20 0.07 0.77 0.36 10.94 11.90 034 1191
35 3.04 1.52 0.13 0.11 3.69 0.12 0.98 0.24 1247 13.11 0.84 13.14
38 4.40 1.54 0.13 0.09 3.96 0.10 1.46 0.24  13.90 14.54 1.36  14.61
41 2.37 1.67 0.14 0.07 5.59 0.12 1.77 0.28 15.22 16.31 1.70  16.40
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20 G. P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S19. CFC-11 error budget for Tropics night. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro T+LOS  noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv)
8 257.23 6.10 1.44 0.26 1.70 4.01 10.22 2.88 2.93 8.11 10.68 13.41

11 254.75 5.23 1.99 0.20 1.88 3.03 11.07 3.13 2.96 833 1076 13.61
14 264.96 6.12 1.71 0.49 2.54 4.62 9.45 4.66 3.57 921 1036 13.86
17 248.49 4.55 8.17 0.21 3.50 1.97 16.47 5.18 5.20 9.64 1833 20.71
20 208.01 3.55 2.87 0.49 3.93 2.37 15.70 4.09 6.15 9.31 16.02 1853
23 138.65 2.75 2.30 1.10 4.37 1.72 12.91 3.26 7.24 9.70  13.10 16.30
26 67.25 2.57 2.05 0.29 4.75 0.81 8.62 1.99 8.51 10.36 8.79 13.59
29 15.12 2.54 0.94 0.08 4.78 0.17 2.90 0.88 9.80 11.28 2.87 11.64
32 3.23 1.80 0.18 0.11 4.43 0.06 0.71 033 11.11 12.12 036 12.12
35 2.82 1.47 0.14 0.11 3.90 0.09 1.26 021  12.60 13.29 1.10  13.33
38 9.77 1.47 0.12 0.09 3.97 0.10 1.44 020 13.98 14.62 1.34  14.68
41 6.92 1.58 0.13 0.08 5.28 0.13 1.62 025 15.11 16.10 .51 16.17
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Table S20. CFC-11 error budget for Southern midlatitude winter day. All uncertainties are 1o.

altitude mean target  interf ILS shift  offset gain  spectro T+LOS  noise random syst total
(km) (pptv)  (pptv) (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
5 282.88  24.08 2.07 0.23 5.16 3.60 9.75 8.99 9.89 28.82 8.17  29.96
8 240.08 11.68 1.61 0.88 2.59 7.23 12.80 3.06 4.66 1392 14.14 19.84
11 240.33 4.92 0.84 0.40 1.99 2.55 11.00 4.45 3.56 853 10.77 13.74
14 197.92 5.20 2.71 0.28 1.61 3.93 14.22 3.99 2.97 8.13 1461 16.72
17 147.12 3.63 3.54 0.41 1.56 2.30 12.78 3.60 3.36 7.19  13.02 14.87
20 69.40 3.15 3.57 0.24 1.83 1.73 10.38 2.51 4.58 7.17 10.61 12.81
23 30.34 2.79 0.37 0.12 242 0.57 3.90 1.20 6.43 7.71 3.55 8.49
26 9.65 2.61 0.24 0.06 3.06 0.32 2.52 0.73 8.74 9.72 2.30 9.98
29 4.07 2.31 0.17 0.05 3.22 0.11 1.04 043 10.84 11.58 0.74  11.60
32 7.04 1.71 0.16 0.07 3.23 0.08 0.76 031 12.82 13.36 028 13.36
35 -0.02 1.37 0.15 0.07 3.83 0.10 0.91 027 1472 15.29 0.67 15.30
38 -2.63 1.53 0.18 0.07 522 0.19 1.68 027 16.28 17.18 1.60 17.25
41 -1.83 2.10 0.24 0.08 8.18 0.34 2.34 035 17.46 19.41 224 19.54
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22 G. P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S21. CFC-11 error budget for Southern midlatitude winter night. All uncertainties are lo.

altitude mean target  interf ILS shift  offset gain  spectro T+LOS  noise random syst total
(km) (pptv)  (pptv) (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
5 290.82  22.36 1.93 0.17 4.52 2.01 13.39 8.36 891 2677 11.83  29.27
8 24042  12.68 1.62 0.16 2.74 6.49 10.16 3.24 5.45 1519 1122 18.88
11 242.839 5.23 0.90 0.11 2.18 2.80 10.49 4.51 4.01 9.18 10.15 13.69
14 203.99 5.69 2.36 0.29 1.67 3.96 13.27 3.98 3.23 879 1348 16.09
17 150.16 3.60 4.07 0.49 1.61 2.25 12.91 3.67 3.57 7.11 1341 15.17
20 66.70 3.07 3.94 0.31 1.85 1.54 10.64 2.55 4.76 7772 10.66  13.16
23 24.84 2.76 0.41 0.18 227 0.46 3.56 1.18 6.46 7.71 3.10 8.31
26 6.43 2.60 0.29 0.06 2.86 0.25 1.93 0.63 8.53 9.45 1.64 9.59
29 6.66 2.31 0.16 0.05 3.30 0.11 1.16 041 10.54 11.32 079 11.35
32 3.84 1.78 0.16 0.06 3.49 0.07 0.70 028 1245 13.08 0.27  13.08
35 5.78 1.51 0.14 0.07 3.87 0.08 1.01 021 1438 14.98 0.86 15.01
38 8.38 1.49 0.19 0.06 4.98 0.10 1.55 021 15.93 16.77 1.46  16.83
41 5.02 1.73 0.26 0.06 7.67 0.11 1.92 023 17.07 18.80 1.84  18.89
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Table S22. CFC-11 error budget for Southern midlatitude spring day. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 249.24  10.49 1.30 0.19 1.93 6.59 12.90 3.34 3.54 1245 1392 18.68
11 229.95 5.09 1.21 0.11 1.86 2.47 11.60 4.52 3.08 8.51 11.36 14.19
14 185.07 5.21 4.88 0.30 1.93 3.26 14.88 4.30 2.95 10.02  14.62 17.72
17 119.98 3.90 4.89 0.44 2.24 1.80 12.97 3.40 3.54 876 1277 1548
20 51.27 3.04 3.49 0.46 2.72 1.11 7.92 2.02 4.67 8.09 7.30 10.90
23 27.88 2.81 0.40 0.18 3.38 0.45 2.98 0.94 6.16 7.83 2.46 8.21
26 12.05 2.62 0.31 0.06 3.90 0.27 1.71 0.62 7.68 9.09 1.38 9.19
29 9.64 2.47 0.22 0.05 4.19 0.12 0.98 0.40 9.21 10.46 0.59 10.48
32 2.25 1.89 0.21 0.08 421 0.07 0.56 0.28 10.85 11.81 0.27 11.81
35 4.94 1.61 0.15 0.10 4.10 0.10 091 021 1233 13.12 0.61 13.13
38 5.27 1.61 0.15 0.09 3.86 0.14 1.36 0.19 14.10 14.73 1.23 14.78
41 4.87 1.77 0.18 0.06 4.90 0.15 1.63 0.19 15.20 16.08 1.51 16.15
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24 G. P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S23. CFC-11 error budget for Southern midlatitude spring night. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 24453  14.49 1.46 0.19 2.41 8.01 12.85 3.23 4.35 1644 1436 21.83

11 226.56 6.40 1.10 0.13 1.94 2.01 10.21 4.34 3.33 9.45 9.74  13.57
14 190.42 5.74 3.26 0.20 1.78 4.23 12.93 3.83 2.81 8.50 1349 1595
17 129.27 3.75 4.36 0.39 1.98 2.17 11.36 347 3.18 7.28 11.84 13.90
20 66.23 2.89 3.66 0.49 2.48 1.61 8.03 2.17 4.18 6.98 8.29 10.84
23 33.75 2.81 0.37 0.19 3.25 0.60 3.36 1.10 5.67 7.34 3.14 7.98
26 15.71 2.53 0.37 0.04 3.95 0.38 2.00 0.68 7.36 8.84 1.68 9.00
29 11.76 2.30 0.17 0.03 4.50 0.17 0.95 0.39 9.18 10.52 0.55 10.53
32 5.48 1.62 0.17 0.05 4.43 0.12 0.71 0.27 10.93 11.92 032 1193
35 3.88 1.18 0.10 0.08 4.10 0.11 0.69 0.19 12.61 13.32 0.45 13.33
38 5.50 1.13 0.15 0.08 3.83 0.13 1.24 0.19 14.39 14.94 1.13  14.99
41 5.36 1.30 0.23 0.06 4.93 0.10 1.72 023 1552 16.34 1.67 16.43
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G. P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22 25

Table S24. CFC-11 error budget for Southern midlatitude summer day. All uncertainties are 1o.

altitude mean target  interf ILS shift  offset gain  spectro T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
5 256.27  23.10 1.28 0.21 4.81 4.32 9.94 7.45 10.02 26.94 10.30 28.84
8 246.67 13.94 1.81 0.79 2.84 8.33 12.89 3.20 5.30 16.01 1496 21.91
11 232.35 4.73 0.53 0.41 2.07 2.59 10.25 4.22 3.79 8.41 10.02 13.08
14 200.54 5.48 2.18 0.23 1.51 3.56 11.41 3.50 3.01 791 11.77 14.18
17 161.05 3.77 4.79 0.43 1.24 1.96 12.36 3.43 3.10 6.44 13.24 14.73
20 73.26 2.92 5.17 0.23 1.32 1.34 10.78 2.64 3.92 6.34 11.71 13.31
23 23.93 2.83 0.54 0.37 1.70 0.49 3.16 1.25 5.19 6.39 3.03 7.07
26 9.36 2.62 0.37 0.06 2.14 0.17 1.33 0.63 6.69 7.57 1.08 7.65
29 7.22 2.36 0.14 0.03 2.59 0.08 0.72 0.40 8.30 9.04 0.40 9.05
32 2.44 1.87 0.25 0.09 2.95 0.07 0.55 0.29 9.97 10.58 0.28 10.59
35 4.97 1.90 0.09 0.13 3.31 0.07 0.97 0.19 11.78 12.40 0.85 12.43
38 3.20 1.59 0.16 0.12 3.18 0.11 1.44 0.19 13.57 14.04 1.35 14.10
41 0.55 1.83 0.18 0.09 3.90 0.13 1.68 0.19 14.60 15.23 1.63 15.31
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26 G. P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S25. CFC-11 error budget for Southern midlatitude summer night. All uncertainties are 1o.

altitude mean target  interf ILS shift  offset gain  spectro T+LOS  noise random syst total
(km) (pptv) (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
5 29248  31.07 2.56 0.23 5.40 5.21 12.82 827 10.73 3542 11.02  37.09
8 255.80  16.95 249 0.14 3.59 5.93 10.48 4.65 6.86 20.18 10.61  22.81
11 232.25 9.97 1.68 0.17 2.46 4.49 11.18 3.12 4.56 1245  11.37  16.85
14 219.74 5.22 3.07 0.24 1.74 3.40 12.70 3.61 3.40 8.07 13.12 1540
17 168.04 4.74 6.35 0.57 1.40 2.72 15.49 3.61 3.35 7.71 16.65 18.35
20 82.29 3.07 4.84 0.23 1.39 1.50 11.27 2.63 4.11 6.55 12.04 13.71
23 24.35 2.80 0.47 0.43 1.70 0.77 3.98 1.37 5.34 6.64 3.73 7.61
26 6.02 2.68 0.45 0.06 2.09 0.14 1.26 0.68 6.80 7.67 1.09 7.74
29 4.42 2.34 0.14 0.04 2.47 0.05 0.59 0.37 8.36 9.05 0.21 9.05
32 7.61 1.83 0.22 0.08 2.82 0.08 0.60 0.25 9.93 10.50 0.36  10.50
35 6.69 1.82 0.11 0.14 3.06 0.08 0.88 0.20 11.67 12.22 0.68 12.23
38 2.61 1.51 0.15 0.11 3.05 0.11 1.38 0.18 13.47 13.90 1.32  13.96
41 4.05 1.86 0.20 0.07 3.90 0.13 1.69 0.18 14.48 15.12 1.66 15.21
Southern midlatitude summer night FR

40 T T T T T T T T

£ s interf ]

o ILS

& ]

< o spectro A

~~ 4

o] . ]

> + noise

= ]

= o total ]

< : ]

_ A random 1

10+ + syst .

O . . vy ey ey

CFC-11 uncertainty / pptv

Figure S24. VSH_F-11_61 Southern midlatitude summer night



G. P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22 27

Table S26. CFC-11 error budget for Southern midlatitude autumn day. All uncertainties are 1o.

altitude mean target  interf ILS shift  offset gain  spectro T+LOS noise random syst total
(km) (pptv) (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
5 27733 16.87 1.36 0.15 4.16 1.60 12.11 7.32 7.28 2022 1229 23.66
8 258.54  13.01 1.25 0.18 2.68 4.48 12.54 4.44 4.60 1540 12.62 19.90
11 236.24 7.35 0.85 0.08 2.12 4.10 9.77 3.20 3.34 943 1020 13.89
14 221.75 4.40 2.82 0.21 2.02 3.52 13.68 3.80 3.00 744 1410 1595
17 153.43 4.06 5.30 0.78 2.38 2.67 14.72 3.03 3.66 728 1563 17.24
20 76.23 3.12 2.13 0.20 2.98 1.72 10.73 1.94 4.89 795 10.28 13.00
23 19.11 2.71 0.46 0.19 3.51 0.65 3.81 1.00 6.44 8.11 3.40 8.80
26 12.88 2.56 0.17 0.03 3.79 0.16 1.42 0.54 8.04 9.31 1.12 9.37
29 6.61 2.20 0.13 0.04 3.70 0.13 1.04 0.39 9.70 10.64 0.88  10.67
32 7.65 1.66 0.12 0.04 341 0.08 0.59 0.29 11.33 11.96 033 1197
35 4.20 1.29 0.09 0.05 3.29 0.10 0.78 0.23 13.23 13.70 0.59 13.71
38 -2.10 1.13 0.19 0.05 4.16 0.10 1.62 0.20 14.89 15.51 1.55 15.59
41 0.33 1.31 0.28 0.04 6.75 0.09 2.27 0.20 16.32 17.71 224  17.86
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28 G. P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S27. CFC-11 error budget for Southern midlatitude autumn night. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro T+LOS  noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 249.18 9.38 1.11 0.15 1.76 5.10 11.27 3.23 3.05 11.17  11.84 16.28
11 245.97 5.12 1.15 0.11 1.90 3.08 9.87 3.79 2.81 8.01 9.80 12.66
14 229.23 4.77 2.65 0.20 2.23 3.56 13.73 4.24 2.96 833 1390 16.21
17 175.90 3.95 5.77 0.91 2.84 2.39 16.75 3.44 3.95 793 17.57 19.28
20 87.23 3.11 1.78 0.30 3.57 1.85 11.36 2.17 5.33 8.0l 1128 13.84
23 27.45 2.72 0.50 0.25 4.16 0.81 4.80 1.10 6.90 8.87 4.34 9.88
26 9.61 2.57 0.25 0.05 441 0.16 1.53 0.58 8.39 9.89 1.21 9.96
29 8.17 2.26 0.17 0.04 4.10 0.10 1.06 0.40 9.81 10.90 0.77 10.93
32 4.41 1.77 0.16 0.06 3.52 0.06 0.74 030 11.24 11.94 034 11.94
35 3.40 1.30 0.12 0.07 3.20 0.08 091 021  13.00 13.46 0.72 1348
38 5.24 1.23 0.18 0.05 3.99 0.11 1.55 0.18 14.72 15.32 148 15.39
41 5.45 1.57 0.22 0.04 6.24 0.10 1.98 020 16.01 17.26 193 1737
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G. P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22 29

Table S28. CFC-11 error budget for Southern polar winter day. All uncertainties are 1o.

altitude mean target  interf ILS shift  offset gain  spectro T+LOS  noise random syst total
(km) (pptv) (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
5 284.88  13.71 2.89 0.38 4.94 0.12 12.89 8.90 9.86 19.72 1321 2374

8 253.50 9.85 1.34 0.10 3.54 4.16 12.39 5.42 6.46 14.13 1239  18.80

11 225.56 7.14 3.33 0.21 2.25 3.34 18.23 4.78 4.13 1059 1839  21.22
14 139.32 441 5.29 0.30 1.91 1.87 22.59 6.53 3.79 9.74 2296 2494
17 23.77 4.07 2.51 0.23 1.54 0.90 9.28 3.20 4.68 7.92 9.04 12.02
20 1.77 3.07 0.76 0.10 2.10 0.20 2.78 1.00 6.88 8.39 0.22 8.40
23 -3.00 2.86 0.23 0.06 3.03 0.05 0.94 0.38 9.36 10.29 041 10.30
26 0.82 2.68 0.13 0.05 3.19 0.08 1.07 029 1141 12.18 0.75  12.20
29 5.52 2.33 0.20 0.06 3.21 0.08 0.88 028 12.81 13.44 044 1344
32 3.99 1.83 0.22 0.08 3.57 0.07 0.77 025 1443 15.00 025 15.00
35 1.78 1.65 0.23 0.07 4.60 0.07 0.85 023  16.06 16.81 039 16.82
38 1.82 1.86 0.24 0.07 6.55 0.09 1.17 023 17.28 18.59 091 18.61
41 -1.32 2.25 0.18 0.06 9.99 0.12 1.55 024 18.30 20.98 145  21.03
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30 G. P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S29. CFC-11 error budget for Southern polar winter night. All uncertainties are lo.

altitude mean target  interf ILS shift  offset gain  spectro T+LOS  noise random syst total
(km) (pptv) (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
5 281.74  17.52 2.35 0.21 4.55 2.32 16.94 8.05 8.40 21.99 16.66  27.59

8 241.98 9.70 1.25 0.10 3.08 4.72 9.24 3.89 5.33 12.90 9.49  16.01

11 243.37 5.50 1.56 0.09 2.42 3.55 13.32 4.46 4.17 892 1365 1631
14 146.59 4.57 433 0.31 2.03 3.18 19.33 5.49 3.92 941 19.61 21.76
17 36.82 3.69 2.61 0.17 1.88 1.03 9.20 3.10 4.74 7.66 9.12 1191
20 1.20 2.95 0.74 0.07 2.30 0.23 2.89 1.15 6.70 8.18 1.47 8.31
23 -2.57 2.81 0.37 0.07 3.03 0.10 1.07 0.48 9.16 10.12 036 10.12
26 3.41 2.68 0.14 0.05 3.48 0.05 1.30 035 11.57 12.41 1.06 1245
29 0.35 2.35 0.29 0.05 3.53 0.08 1.23 036 13.31 14.01 0.83 14.03
32 3.31 1.79 0.27 0.06 3.82 0.09 0.74 026  14.90 15.50 033 15.51
35 5.88 1.49 0.27 0.06 5.04 0.09 1.01 024 16.50 17.33 0.64 1735
38 3.30 1.61 0.29 0.07 7.22 0.07 1.27 027 17.69 19.20 092 19.22
41 -0.20 2.07 0.33 0.08 11.05 0.14 1.63 031 18.91 22.02 1.39  22.06
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G. P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22 31

Table S30. CFC-11 error budget for Southern polar spring day. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 246.56 9.10 1.71 0.19 2.11 4.76 13.72 3.35 3.58 11.63 1377 18.03

11 242.38 4.50 5.09 0.48 2.31 1.38 15.32 6.76 3.66 10.18 15.62 18.64
14 130.52 6.32 15.50 0.81 2.76 0.81 24.37 6.87 3.99 11.20 28.65 30.76
17 -0.48 475 4.13 0.47 3.37 0.31 4.50 2.15 5.20 8.36 578 10.16
20 -0.42 3.38 1.08 0.14 3.96 0.12 1.61 0.71 6.39 8.33 1.72 8.50
23 6.50 3.01 0.34 0.07 4.33 0.09 0.82 0.49 7.39 9.13 0.29 9.13
26 6.68 3.17 0.50 0.17 4.52 0.08 1.35 0.54 8.38 10.09 1.18 10.15
29 3.01 3.14 0.57 0.09 4.58 0.10 0.75 0.39 9.40 10.96 0.50 10.97
32 243 2.61 0.33 0.09 4.55 0.08 0.81 0.25 10.55 11.80 0.73 11.82
35 1.27 2.09 0.19 0.13 4.42 0.13 0.82 022 11.79 12.77 0.73  12.80
38 -1.17 1.87 0.13 0.12 4.07 0.17 0.93 0.20 13.43 14.17 0.88 14.19
41 -1.66 1.77 0.13 0.09 4.44 0.24 1.06 0.22 14.81 15.57 1.02  15.60
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32 G. P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S31. CFC-11 error budget for Southern polar spring night. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 242.62  10.90 1.61 0.29 2.35 5.94 10.15 3.18 4.09 1290 11.21 17.09

11 241.14 5.00 3.61 0.29 2.21 2.38 14.30 5.74 3.59 988 14.19 17.29
14 135.29 5.87 11.26 0.52 2.21 2.33 20.90 6.09 342 12.07 22.62 25.64
17 25.92 4.14 4.20 0.68 2.64 0.69 6.31 2.59 4.37 8.03 6.61 10.40
20 11.47 3.28 1.45 0.25 3.49 0.48 2.59 0.85 5.92 8.21 0.59 8.23
23 10.12 2.93 0.34 0.12 4.25 0.26 1.56 0.45 7.36 9.14 0.52 9.15
26 7.68 2.88 0.27 0.11 4.62 0.16 1.08 0.42 8.59 10.23 0.64 10.24
29 9.62 2.94 0.43 0.11 4.66 0.15 0.97 0.39 9.78 11.26 0.67 11.28
32 3.22 2.40 0.47 0.14 4.52 0.16 0.71 0.30 10.88 12.06 043  12.06
35 3.92 2.13 0.18 0.12 4.36 0.16 0.89 0.20 12.11 13.06 0.75 13.08
38 4.12 1.98 0.17 0.11 4.07 0.19 1.14 0.21 13.79 14.53 1.03 14.56
41 0.33 1.84 0.17 0.09 4.86 0.24 1.21 0.21 14.99 15.88 1.15 1592
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G. P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22 33

Table S32. CFC-11 error budget for Southern polar summer day. All uncertainties are 1o.

altitude mean target  interf ILS shift  offset gain  spectro T+LOS  noise random syst total
(km) (pptv) (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
5 266.57 25.82 1.16 0.17 5.69 3.59 9.46 749  10.11 29.89 822  31.00

8 24498  14.46 1.67 0.26 3.15 8.43 12.79 3.57 5.87 17.28 1432 2244

11 220.97 4.61 0.45 0.06 1.98 2.35 11.12 4.04 3.72 8.08 1093 13.59
14 188.58 5.29 2.33 0.09 1.41 3.41 11.03 3.28 2.89 728 11.62 1371
17 134.51 3.67 5.28 0.35 1.17 1.87 12.17 3.19 2.88 6.07 1327 14.59
20 52.61 2.96 3.57 0.36 1.35 1.24 8.01 2.10 3.64 5.62 8.67 10.33
23 15.41 2.82 0.58 0.33 1.90 0.33 1.90 0.92 4.96 6.16 1.79 6.42
26 3.63 2.58 0.19 0.07 2.63 0.15 0.90 0.49 6.66 7.66 0.55 7.68
29 5.65 2.33 0.15 0.06 3.29 0.09 0.81 0.37 8.34 9.30 0.42 9.31
32 2.69 2.10 0.30 0.08 3.68 0.07 0.57 031  10.09 10.96 041 1097
35 4.25 1.81 0.11 0.13 3.74 0.06 0.57 022 11.68 12.40 039 1241
38 2.52 1.63 0.12 0.14 3.39 0.14 1.14 0.18 13.31 13.84 1.07 13.88
41 3.63 2.15 0.15 0.12 3.79 0.14 1.52 020 1443 15.08 1.48 15.15
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Table S33. CFC-11 error budget for Southern polar summer night. All uncertainties are lo.

altitude mean target  interf ILS shift  offset gain  spectro T+LOS  noise random syst total
(km) (pptv) (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
5 282.19 19.84 0.95 0.20 4.27 0.30 10.74 7.66 9.23 23.57 1079 2592

8 250.63  15.58 0.76 0.18 3.12 2.03 10.13 4.25 6.29 18.01 9.66 20.43

11 225.43 9.80 0.51 0.06 2.07 4.74 10.72 2.67 4.06 1131  11.56  16.18
14 206.43 4.26 2.68 0.12 1.59 2.54 12.13 3.08 3.19 6.58 1256 14.18
17 139.85 4.54 5.65 0.68 1.36 2.96 13.75 2.85 3.27 6.75 15.03 1647
20 57.11 2.98 2.77 0.28 1.37 1.16 8.30 1.82 4.08 5.75 870 1043
23 15.29 2.82 0.45 0.31 1.44 0.53 222 091 5.27 6.28 2.16 6.64
26 6.91 2.62 0.17 0.06 1.54 0.11 0.98 0.52 6.74 7.44 0.77 7.48
29 5.07 2.28 0.11 0.05 1.93 0.06 0.80 0.36 8.43 8.97 0.52 8.99
32 4.56 1.65 0.22 0.07 2.46 0.08 0.72 031 10.25 10.69 044  10.70
35 -0.63 1.51 0.11 0.10 292 0.07 0.73 021 12.25 12.69 053 1271
38 1.48 1.37 0.18 0.09 3.10 0.09 1.35 0.18 14.17 14.58 1.27  14.63
41 4.47 1.46 0.23 0.07 4.09 0.13 1.75 0.19 15.17 15.79 1.71  15.88
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Table S34. CFC-11 error budget for Southern polar autumn day. All uncertainties are 1o.

altitude mean target  interf ILS shift  offset gain  spectro T+LOS  noise random syst total
(km) (pptv) (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
5 267.01  13.95 1.01 0.20 3.42 3.72 15.51 6.57 5.60 1690 15.84 23.16
8 248.87 7.89 1.20 0.26 2.06 4.94 14.43 4.61 3.33 10.66 1481 18.25
11 223.82 5.17 0.54 0.11 1.87 2.66 9.65 3.17 2.78 7.31 9.74  12.18
14 193.32 4.25 3.25 0.33 2.22 3.69 14.89 3.88 2.98 7.08 1558 17.11
17 94.82 3.83 4.43 0.54 2.84 2.31 13.45 2.66 4.04 7.19 1416 1589
20 24.66 3.19 0.85 0.07 3.55 0.86 541 1.16 5.61 7.70 5.18 9.28
23 4.63 2.74 0.39 0.05 4.03 0.19 1.26 0.59 7.38 8.92 0.89 8.96
26 10.21 2.59 0.16 0.04 3.93 0.11 1.28 0.47 9.09 10.28 1.01 10.33
29 5.71 2.24 0.11 0.05 348 0.10 1.40 0.42  10.78 11.58 124 11.64
32 2.24 1.65 0.15 0.04 3.32 0.08 0.85 0.33  12.60 13.16 0.44  13.17
35 1.16 1.22 0.12 0.04 3.79 0.09 1.05 023 14.71 15.25 090 15.28
38 2.94 1.14 0.23 0.05 5.35 0.10 1.84 0.22  16.28 17.19 1.76  17.28
41 3.11 1.36 0.29 0.05 8.72 0.07 2.35 025 17.76 19.84 228 1997
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Table S35. CFC-11 error budget for Southern polar autumn night. All uncertainties are 1o.

altitude mean target  interf ILS shift  offset gain  spectro T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
5 267.96 13.13 1.47 0.21 3.35 4.28 14.92 6.19 5.58 16.28 1520 22.28
8 244.55 10.30 1.38 0.22 2.70 4.39 11.61 3.77 4.32 12.87 11.69 17.39
11 227.73 6.17 0.62 0.07 2.13 3.14 10.38 3.18 3.28 8.18 10.71 13.47
14 192.39 4.60 2.58 0.35 2.14 3.67 13.84 3.55 3.22 7.36 14.36 16.14
17 100.04 3.96 4.38 0.52 2.44 2.30 13.73 2.78 4.02 7.22 14.38 16.09
20 22.25 3.14 1.29 0.10 2.73 0.83 5.72 1.39 541 7.17 5.68 9.14
23 7.86 2.78 0.54 0.06 2.82 0.16 1.05 0.62 7.05 8.16 0.73 8.20
26 12.62 2.60 0.15 0.05 2.80 0.16 1.64 0.47 8.90 9.73 1.40 9.83
29 7.16 2.22 0.16 0.05 2.92 0.15 1.90 0.49 11.00 11.65 1.63 11.76
32 -1.23 1.66 0.17 0.04 3.28 0.08 091 0.37 13.21 13.74 0.55 13.75
35 -2.94 1.26 0.11 0.04 4.22 0.07 1.00 0.23 15.38 16.01 0.83 16.03
38 -1.56 1.16 0.21 0.05 6.23 0.07 1.83 0.24 16.99 18.15 1.73 18.23
41 -1.10 1.30 0.30 0.06 10.11 0.09 2.39 0.27 18.55 21.18 233  21.31
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Table S36. CFC-11 error budget for Northern polar winter day. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro T+LOS  noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv)
8 251.10 3.52 2.55 0.26 1.74 3.34 12.46 6.41 5.42 10.07 1254  16.09

11 214.22 3.60 4.64 0.28 1.14 2.88 14.26 4.29 4.50 835 1471 1691
14 147.28 4.95 6.64 0.32 1.61 2.57 13.86 3.62 4.62 9.56 1459 1745
17 83.50 3.79 2.74 0.10 1.66 1.92 9.09 242 5.32 9.09 790 12.04
20 48.75 2.87 1.41 0.12 0.59 1.18 5.74 1.50 5.80 7.89 4.30 8.99
23 23.04 2.59 0.22 0.03 1.44 0.36 1.99 0.52 6.92 7.63 1.69 7.82
26 15.72 2.53 0.30 0.02 1.54 0.15 1.20 0.35 7.88 8.48 0.72 8.51
29 14.99 2.15 0.24 0.05 1.69 0.15 1.37 0.26 9.42 9.87 0.80 9.91
32 14.66 1.65 0.29 0.08 2.38 0.21 1.19 025 11.16 11.57 0.77 11.60
35 9.87 1.45 0.17 0.05 3.01 0.18 1.09 0.19 13.77 14.21 0.59 14.22
38 4.77 1.42 0.15 0.03 3.85 0.13 1.65 0.17 15.89 16.43 143 16.50
41 1.40 1.58 0.19 0.03 6.94 0.11 2.00 0.17 18.31 19.66 1.87 19.75
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Table S37. CFC-11 error budget for Northern polar winter night. All uncertainties are lo.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 248.09 3.71 2.01 0.18 2.07 3.04 11.22 6.76 5.87 1026 1149 1541

11 228.26 3.81 4.64 0.19 1.09 291 14.25 4.74 4.72 848 1488 17.13
14 159.98 5.09 6.65 0.24 1.43 2.20 14.33 3.80 4.71 9.64 1504 17.86
17 72.49 4.25 3.29 0.11 1.43 1.41 9.22 2.66 5.49 8.20 9.37 1246
20 32.41 3.20 1.18 0.07 0.73 0.92 4.60 1.22 5.83 7.61 343 8.35
23 13.38 2.77 0.37 0.05 1.62 0.28 1.59 0.51 7.71 8.46 1.03 8.53
26 16.82 2.79 0.36 0.03 1.19 0.11 0.85 0.30 7.40 8.04 0.55 8.06
29 15.97 2.62 0.39 0.06 1.79 0.12 1.08 0.25 9.37 9.94 0.59 9.96
32 14.85 2.64 0.62 0.11 2.26 0.18 0.90 0.24 10.17 10.79 0.68 10.81
35 9.50 2.62 0.29 0.07 2.94 0.14 1.14 0.19 12.10 12.75 0.82 1278
38 6.20 2.44 0.22 0.04 3.17 0.09 1.61 0.17 13.81 14.39 1.49 1447
41 6.09 241 0.24 0.04 4.29 0.08 1.73 0.17 15.59 16.36 1.60 16.44
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Table S38. CFC-11 error budget for Northern polar spring day. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 235.09 3.55 2.74 0.20 1.05 3.17 12.48 5.93 443 944 1236 1555

11 195.05 3.58 2.99 0.16 0.72 2.85 11.28 3.83 3.67 7.04 11.67 13.63
14 161.62 473 4.20 0.22 0.79 2.83 13.36 3.31 4.04 7.53  14.07 1596
17 88.80 3.82 2.35 0.08 0.70 1.80 9.87 2.29 4.76 7.03 9.99 1221
20 31.22 3.01 0.68 0.10 0.80 0.83 4.79 1.13 5.76 6.92 4.51 8.26
23 14.64 2.76 0.17 0.05 1.34 0.22 1.70 0.50 7.61 8.29 1.33 8.40
26 4.29 2.58 0.20 0.02 1.41 0.15 1.16 0.28 8.93 9.46 0.66 9.49
29 3.68 2.19 0.28 0.06 1.67 0.11 0.90 0.22 10.67 11.05 0.60 11.06
32 0.90 1.54 0.30 0.07 2.21 0.14 0.60 0.17 12.64 12.94 0.30 1294
35 6.30 1.33 0.13 0.04 2.82 0.17 1.16 0.15 1491 15.25 0.95 15.28
38 13.70 1.78 0.16 0.02 348 0.14 1.75 0.17 16.52 16.99 1.63 17.07
41 15.92 2.81 0.25 0.02 4.96 0.10 2.11 0.18 17.66 18.57 2.02 18.68
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40 G. P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S39. CFC-11 error budget for Northern polar spring night. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 242.25 3.55 2.88 0.28 2.40 3.01 12.80 8.51 6.76 1247 12775 17.83

11 201.16 3.90 3.44 0.25 1.01 2.93 12.22 431 4.24 7.88 12.66 14091
14 171.07 4.79 4.14 0.28 0.86 2.50 12.17 3.40 4.43 8.21 12.61 15.05
17 112.86 3.73 3.13 0.19 1.16 2.24 12.51 2.93 5.23 7.89 12.66 1492
20 38.92 3.04 1.18 0.14 0.73 1.03 6.01 1.50 5.96 7.32 5.70 9.28
23 13.49 2.73 0.32 0.05 1.49 0.32 2.44 0.54 7.91 8.68 1.83 8.87
26 5.58 2.57 0.18 0.02 1.51 0.13 1.06 0.29 8.81 9.34 0.76 9.37
29 1.33 2.16 0.31 0.06 1.71 0.10 0.82 0.20 10.77 11.14 0.56 11.16
32 3.98 1.55 0.23 0.06 2.27 0.11 0.61 0.15 12.52 12.83 036 12.84
35 7.10 1.29 0.11 0.04 2.90 0.12 1.22 0.14 14.79 15.13 1.11 15.17
38 7.64 1.67 0.17 0.02 3.49 0.11 1.84 0.16 16.37 16.82 1.79 16.92
41 7.51 2.67 0.31 0.01 5.12 0.11 2.31 0.18 17.62 18.55 227 18.69

Northern polar spring night RR

401 A interf

o |ILS

301 _
£ ]
=< spectro
8 20 o T+.LOS_:
= + noise ]
5 o total ]
A random 1

10} + syst A
OF

0 5 10 15 20 25 30 35

CFC-11 uncertainty / pptv

Figure S38. V8R_F-11_261 Northern polar spring night
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Table S40. CFC-11 error budget for Northern polar summer day. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 230.57 2.99 1.88 0.08 1.40 1.51 7.05 5.56 5.24 8.33 745  11.17

11 225.20 4.65 2.56 0.22 1.49 3.11 11.07 4.63 4.83 8.55 11.59 14.40
14 212.49 4.09 4.55 0.07 0.55 2.15 10.72 3.67 4.11 720 11.66 13.70
17 172.32 3.67 4.36 0.18 0.85 2.68 14.39 2.93 4.45 7.00 15.06 16.61
20 83.34 2.95 1.37 0.08 0.94 1.81 9.72 1.89 4.76 6.42 9.71 11.64
23 27.03 2.64 0.61 0.03 1.66 0.58 391 0.91 7.45 8.26 3.73 9.06
26 11.71 2.52 0.19 0.07 0.87 0.10 1.05 0.37 6.74 7.29 0.82 7.33
29 5.57 2.11 0.51 0.03 1.79 0.05 0.87 0.25 9.23 9.66 0.71 9.69
32 4.12 1.77 0.42 0.09 1.81 0.07 0.51 0.20 9.82 10.15 0.45 10.16
35 0.29 2.27 0.16 0.08 2.31 0.13 0.80 0.16 11.46 11.92 0.66 1193
38 3.03 1.90 0.15 0.03 2.42 0.08 1.58 0.15 13.00 13.37 1.51 13.46
41 4.55 2.85 0.34 0.03 2.89 0.16 2.01 0.16 14.52 15.09 196 1522
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42 G. P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S41. CFC-11 error budget for Northern polar summer night. All uncertainties are 1o.

altitude mean target  interf ILS shift  offset gain  spectro T+LOS  noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv)
14 216.28 4.38 4.05 0.08 1.88 245 12.19 4.28 541 858 1295 15.53
17 167.47 3.53 3.07 0.13 0.51 2.71 13.83 3.39 5.27 741 1432 16.13
20 82.39 2.87 2.02 0.07 0.63 1.91 10.17 2.31 5.46 6.85 1040 1245
23 21.97 2.55 0.43 0.04 1.51 0.51 3.47 0.81 7.34 8.01 3.41 8.70
26 6.76 2.49 0.14 0.04 1.25 0.09 0.90 0.38 7.49 8.03 0.69 8.06
29 243 2.16 0.27 0.04 1.60 0.04 0.62 0.21 9.37 9.77 0.28 9.78
32 5.59 1.52 0.33 0.09 2.06 0.09 0.69 0.17 10.36 10.69 0.37 10.70
35 5.72 1.35 0.17 0.08 2.64 0.10 0.76 0.16  12.39 12.75 0.57 12.76
38 -0.38 1.56 0.16 0.03 2.81 0.06 1.55 0.16 13.98 14.36 1.49 1443
41 2.25 1.56 0.25 0.02 3.17 0.08 1.99 0.17 1549 15.90 1.97 16.02
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Table S42. CFC-11 error budget for Northern polar autumn day. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 267.07 3.28 1.71 0.39 3.17 2.46 15.15 8.64 8.24 1279 1544  20.05

11 227.08 3.85 2.56 0.22 3.27 2.60 12.05 7.43 8.43 13.08 11.79 17.61
14 208.03 4.48 5.01 0.31 0.85 2.57 14.73 4.42 5.03 843 15.60 17.73
17 124.01 3.69 3.28 0.18 0.95 2.22 13.87 322 5.24 7.60 1423  16.13
20 44.22 2.93 1.82 0.16 0.82 1.10 7.37 1.88 6.29 7.98 6.89  10.55
23 12.88 2.60 0.25 0.05 1.39 0.28 2.38 0.61 7.72 8.41 1.90 8.63
26 5.26 2.49 0.17 0.02 1.54 0.10 1.08 0.34 8.90 9.40 0.78 9.44
29 10.72 2.07 0.22 0.05 1.72 0.13 1.07 0.25 10.60 10.97 0.69 10.99
32 7.81 1.58 0.25 0.06 2.34 0.10 0.78 0.21 12.49 12.83 0.37 12.83
35 3.38 1.31 0.12 0.04 3.05 0.08 1.23 0.16  15.00 15.38 1.08 1542
38 2.45 1.30 0.16 0.02 3.98 0.08 1.94 0.18 16.84 17.37 1.86 17.47
41 0.96 1.53 0.25 0.02 6.31 0.08 2.41 0.20 18.46 19.57 236 19.72
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44 G. P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S43. CFC-11 error budget for Northern polar autumn night. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 250.69 2.95 1.83 0.22 2.85 2.51 12.72 7.80 7.32 11.47 13.08 17.40

11 225.92 3.76 2.77 0.23 3.28 2.73 12.56 7.20 8.13 1244 12,69 17.77
14 203.15 4.46 5.24 0.35 0.86 2.71 14.60 4.32 4.89 838 15.53 17.65
17 113.95 3.73 3.20 0.20 0.83 2.35 13.38 3.09 5.23 7.63 1372 15.70
20 42.58 2.96 1.53 0.15 0.75 1.10 6.72 1.73 6.22 7.93 6.07 9.99
23 10.75 2.60 0.33 0.05 1.45 0.32 2.38 0.59 7.80 8.56 1.64 8.72
26 10.99 2.49 0.21 0.02 1.52 0.12 1.25 0.35 8.87 9.39 0.91 9.43
29 4.80 2.10 0.40 0.08 1.75 0.11 1.17 0.30 10.63 11.01 097 11.05
32 -2.53 1.59 0.19 0.05 2.33 0.07 0.67 0.18 12.34 12.67 0.48 12.68
35 3.74 1.26 0.13 0.03 3.01 0.09 1.40 0.16 14.84 15.20 1.27 15.26
38 3.90 1.21 0.21 0.01 3.83 0.10 1.90 0.18 16.74 17.22 1.81 17.32
41 1.20 1.47 0.29 0.01 5.99 0.09 2.29 0.20 18.36 19.38 224 19.50
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Table S44. CFC-11 error budget for Northern midlatitude winter day. All uncertainties are lo.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 252.51 343 1.81 0.19 1.45 3.06 11.80 5.58 4.84 9.10 11.73 14.85

11 233.61 3.92 2.93 0.22 1.50 2.93 12.07 4.55 4.63 8.53 1224 1492
14 193.83 4.85 4.40 0.27 1.50 2.65 12.38 3.75 4.52 8.50 1295 1549
17 151.62 4.01 2.99 0.13 1.04 2.44 13.41 3.00 5.11 8.21 13.40 1572
20 65.44 3.06 2.16 0.20 0.98 1.36 7.92 1.90 5.87 7.78 7.56  10.85
23 42.82 2.68 0.85 0.06 0.86 0.56 4.50 0.91 6.96 8.01 3.79 8.86
26 11.52 2.48 0.44 0.03 1.17 0.20 1.85 0.44 7.71 8.27 1.53 8.41
29 9.45 2.44 0.48 0.08 1.51 0.09 1.10 0.26 9.40 9.89 0.57 9.91
32 11.16 1.83 0.39 0.10 2.03 0.09 0.89 0.20 10.44 10.83 045 10.84
35 7.78 1.92 0.16 0.05 2.65 0.10 1.13 0.17  12.66 13.10 0.86 13.13
38 3.87 2.30 0.13 0.02 3.00 0.10 1.76 0.16 14.58 15.07 1.64 15.16
41 0.85 2.58 0.19 0.02 4.26 0.11 2.10 0.17 16.25 17.01 203 17.13
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Table S45. CFC-11 error budget for Northern midlatitude winter night. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 247.58 3.51 1.18 0.24 1.55 3.11 11.24 5.66 491 8.81 1143 14.44

11 231.18 3.83 2.84 0.22 0.91 2.92 12.62 4.44 4.29 790 1292 15.15
14 208.49 4.70 4.02 0.25 1.33 2.57 11.86 3.73 4.47 8.34 1231 14.87
17 158.02 4.10 3.26 0.16 1.22 2.68 14.29 3.31 5.22 8.66 1427 16.69
20 75.60 3.08 2.58 0.20 0.94 1.46 8.94 2.03 5.93 8.36 827 11.76
23 38.38 2.71 0.72 0.07 0.86 0.48 4.36 0.92 7.01 791 391 8.82
26 15.43 2.50 0.45 0.03 1.23 0.19 1.96 0.43 7.79 8.38 1.56 8.52
29 9.86 2.42 0.42 0.07 1.51 0.07 0.92 0.26 9.55 10.00 0.67 10.02
32 12.81 1.92 0.43 0.10 2.00 0.08 0.91 0.20 10.37 10.77 0.53 10.78
35 8.82 2.22 0.19 0.06 2.62 0.09 0.98 0.17  12.57 13.05 0.75 13.07
38 3.73 2.74 0.19 0.02 2.95 0.16 1.71 0.16 14.29 14.86 1.62  14.95
41 3.92 3.14 0.24 0.02 3.98 0.16 2.13 0.18 15.82 16.62 2.08 16.75
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Table S46. CFC-11 error budget for Northern midlatitude spring day. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro T+LOS  noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv)
8 249.15 3.30 1.79 0.54 1.92 2.82 11.26 7.26 6.26 11.21 1090 15.64

11 217.53 4.56 2.63 0.20 1.36 3.33 11.65 4.95 5.07 9.19 1193 15.06
14 206.63 4.76 3.93 0.24 1.23 2.79 12.25 3.56 4.45 830 12.69 15.17
17 162.83 3.90 3.04 0.07 0.97 247 13.23 3.08 5.05 794 1336 1554
20 82.37 3.09 2.26 0.20 0.82 1.77 1043 2.02 5.91 8.08 10.05 12.89
23 29.95 2.70 0.64 0.07 0.84 0.53 4.50 0.91 6.71 7.67 3.98 8.65
26 10.40 2.55 0.36 0.03 1.34 0.17 1.74 0.41 8.50 9.04 1.48 9.16
29 2.52 2.30 0.36 0.06 1.42 0.08 0.72 0.22 9.55 9.95 0.38 9.96
32 5.10 1.73 0.32 0.07 2.07 0.08 0.67 0.16 11.14 11.48 048 11.49
35 7.42 1.89 0.14 0.05 2.70 0.09 1.33 0.15 13.21 13.63 1.16  13.68
38 8.79 2.45 0.18 0.02 3.04 0.11 1.96 0.16 14.81 15.33 1.88 1545
41 11.80 2.96 0.29 0.02 4.02 0.17 2.16 0.17 16.22 16.98 211 17.11
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48 G. P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S47. CFC-11 error budget for Northern midlatitude spring night. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 246.71 3.33 2.58 0.23 2.13 2.82 12.31 7.60 6.30 11.58 12.05 16.71

11 219.95 423 2.76 0.19 0.98 3.17 11.55 4.52 4.38 8.53 11.69 14.47
14 200.41 4.82 4.52 0.25 0.88 2.94 12.96 3.53 4.25 8.05 13.67 15.86
17 141.64 3.89 2.91 0.07 0.91 2.24 12.37 2.88 4.92 779 1243 14.67
20 74.91 3.04 1.59 0.20 0.74 1.56 8.81 1.77 5.80 7.70 8.36 11.36
23 28.41 2.69 0.62 0.09 0.87 0.55 4.02 0.81 6.76 7.65 3.58 8.44
26 14.22 2.56 0.34 0.02 1.33 0.17 1.58 0.39 8.34 8.88 1.33 8.98
29 2.45 2.25 0.49 0.07 1.47 0.06 0.88 0.24 9.64 10.04 0.64 10.06
32 3.65 1.66 0.34 0.08 1.99 0.08 0.78 0.17 11.01 11.34 043 11.35
35 5.71 1.81 0.14 0.05 2.57 0.09 1.20 0.15 13.04 13.43 1.09 1347
38 3.09 2.24 0.17 0.02 2.92 0.09 1.84 0.16 14.80 15.27 1.75 15.37
41 5.33 2.92 0.29 0.02 3.99 0.14 2.19 0.18 16.24 16.98 213 17.12
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Table S48. CFC-11 error budget for Northern midlatitude summer day. All uncertainties are lo.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 239.99 3.00 0.94 0.13 2.62 2.03 10.01 7.91 7.21 12.25 9.25 15.35
11 245.12 4.62 1.30 0.16 1.47 3.76 9.53 4.97 5.00 8.85 10.08 13.41
14 249.08 6.03 2.25 0.23 1.46 3.55 11.02 3.74 4.85 894 11.63 14.67
17 236.48 4.58 1.92 0.08 1.18 3.64 13.41 3.96 5.50 8.51 13.89 16.29
20 152.88 3.10 4.74 0.31 1.12 2.83 16.44 3.05 6.11 7.80 17.25 1893
23 49.13 2.68 1.30 0.07 0.81 0.82 7.87 1.53 7.12 8.03 7.79 11.19
26 11.94 2.46 0.64 0.03 1.01 0.14 2.16 0.52 7.43 7.99 1.93 8.22
29 6.04 2.51 0.40 0.06 1.37 0.12 0.85 0.25 9.27 9.75 0.36 9.75
32 4.15 1.74 0.24 0.07 1.88 0.04 0.70 0.16 10.19 10.53 0.37 10.54
35 3.07 1.56 0.12 0.06 2.49 0.06 1.14 0.14  12.39 12.74 1.02 12.79
38 6.31 2.12 0.16 0.03 2.70 0.12 1.76 0.17 14.02 14.44 1.71 14.54
41 243 2.32 0.23 0.02 3.34 0.13 2.09 0.19 15.52 16.05 205 16.18
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50 G.P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S49. CFC-11 error budget for Northern midlatitude summer night. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 256.97 3.47 1.29 0.12 3.08 2.57 11.30 8.56 7.32 1232 11.51 16.86

11 248.37 3.71 1.06 0.15 1.53 3.06 10.17 4.86 4.98 8.32 1045 13.36
14 245.15 5.04 2.96 0.22 0.81 3.16 11.17 4.15 4.72 834 11.82 14.46
17 223.63 4.36 2.18 0.05 0.94 3.19 13.09 3.69 5.13 8.08 1345 15.69
20 146.48 3.01 391 0.27 0.97 2.34 14.92 2.80 5.86 7.62 1541 17.19
23 53.35 2.68 1.32 0.09 0.80 0.80 7.97 1.50 6.75 7.64 795 11.03
26 8.20 2.46 0.63 0.05 1.17 0.11 2.18 0.55 7.72 8.24 2.14 8.51
29 4.68 2.45 0.28 0.04 1.37 0.10 0.84 0.20 9.15 9.60 0.48 9.61
32 11.33 1.70 0.30 0.07 1.88 0.08 0.82 0.16 10.18 10.52 0.41 10.53
35 5.24 1.77 0.23 0.08 2.42 0.07 1.01 0.16 12.34 12.72 0.75 12.74
38 6.68 2.05 0.20 0.04 2.65 0.08 1.78 0.17 13.99 14.40 1.67 14.50
41 8.25 2.24 0.26 0.02 3.26 0.07 2.14 0.18 1541 15.92 2.11 16.06
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Table S50. CFC-11 error budget for Northern midlatitude autumn day. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 240.75 2.95 2.07 0.75 2.79 2.07 10.50 8.36 7.79 12.81 10.11 16.32

11 244.77 4.62 0.80 0.22 1.03 3.52 10.27 4.34 4.79 8.31 10.66  13.52
14 248.18 4.98 2.52 0.27 1.53 3.15 11.94 3.93 4.78 8.34 1244 1498
17 224.07 4.07 2.35 0.15 1.22 3.19 13.95 3.82 5.55 826 1434 16.55
20 141.18 3.00 4.31 0.36 1.10 2.57 15.93 2.93 6.28 8.04 16.51 18.37
23 49.03 2.61 1.26 0.06 0.88 0.76 7.78 1.44 7.41 8.43 7.50 11.28
26 14.18 2.51 0.60 0.02 1.07 0.16 2.48 0.53 7.76 8.31 2.32 8.63
29 5.57 2.21 0.34 0.07 1.51 0.05 0.89 0.25 9.97 10.36 0.53 10.37
32 6.92 1.76 0.25 0.08 1.95 0.06 0.71 0.18 11.02 11.35 0.29 11.36
35 0.81 1.52 0.14 0.05 2.51 0.07 1.06 0.15 13.30 13.63 0.92 13.66
38 3.10 1.56 0.22 0.02 2.92 0.09 1.83 0.16 15.22 15.59 1.77  15.69
41 4.82 2.14 0.38 0.02 4.27 0.16 2.36 0.19 16.71 17.39 235 17.55
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52 G.P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S51. CFC-11 error budget for Northern midlatitude autumn night. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 242.81 3.04 1.41 0.18 2.70 2.31 10.84 7.97 7.05 12.17  10.31 15.95

11 243.28 4.61 1.34 0.21 0.99 3.62 10.88 4.41 4.52 833 1123 13.98
14 243.68 5.12 2.68 0.28 0.94 3.23 11.85 3.92 4.69 8.31 1239 1492
17 214.42 3.94 2.62 0.15 1.06 3.08 13.86 3.67 5.35 8.02 1424 16.35
20 126.96 2.98 3.85 0.33 0.99 2.34 14.58 2.70 6.10 7.85 15.02 1695
23 43.98 2.63 1.31 0.06 0.93 0.75 7.55 1.35 7.19 8.44 7.03  10.98
26 7.94 2.52 0.56 0.02 1.16 0.15 2.10 0.48 7.94 8.53 1.67 8.70
29 6.70 2.21 0.35 0.07 1.51 0.05 0.87 0.24 9.86 10.25 0.56 10.26
32 3.65 1.75 0.27 0.07 1.97 0.06 0.59 0.17 11.03 11.35 0.31 11.36
35 4.85 1.47 0.13 0.04 2.54 0.05 1.10 0.13  13.27 13.60 1.01 13.64
38 7.23 1.52 0.22 0.02 2.85 0.08 1.85 0.15 15.11 15.46 1.80 15.56
41 8.10 2.17 0.38 0.02 4.12 0.13 2.29 0.18 16.54 17.19 227 17.34
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G. P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22 53

Table S52. CFC-11 error budget for Tropics day. All uncertainties are 1o.

altitude mean target  interf ILS shift  offset gain  spectro T+LOS  noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
11 245.06 3.12 1.62 0.12 2.16 2.34 11.27 6.27 6.31 1033  11.04 15.12
14 251.33 4.92 1.63 0.18 1.11 2.88 9.97 4.08 5.37 873 1025 1347
17 241.14 5.02 2.09 0.07 1.04 3.31 13.18 4.31 5.64 9.01 13.58 16.30
20 201.26 3.23 3.63 0.21 0.69 2.13 13.86 2.66 6.24 795 1427 1633
23 123.52 2.60 1.96 0.27 0.88 1.24 11.76 2.03 6.93 793 11.86 14.26
26 62.76 2.52 221 0.08 1.15 0.35 7.14 1.18 7.76 8.79 692 11.19
29 20.90 2.52 1.69 0.22 1.49 0.14 292 0.62 9.35 9.94 299 1038
32 3.79 1.75 0.51 0.13 1.65 0.05 0.70 025 1048 10.78 047  10.79
35 4.03 1.61 0.13 0.07 2.20 0.05 1.17 0.16 1191 12.23 1.08  12.27
38 1.11 1.88 0.10 0.04 2.87 0.06 1.59 0.19  13.86 14.28 1.53 1436
41 2.93 2.07 0.15 0.03 3.56 0.07 1.82 021 1551 16.06 176 16.15
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54 G.P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S53. CFC-11 error budget for Tropics night. All uncertainties are 1o.

altitude mean target  interf ILS shift  offset gain  spectro T+LOS  noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
11 244.44 3.11 2.06 0.24 1.96 2.37 11.35 591 5.88 985 11.17 14.89
14 256.33 4.94 1.23 0.25 1.18 3.00 10.14 4.13 542 870 1048 13.62
17 238.26 5.08 1.79 0.12 1.17 3.42 12.38 4.48 5.75 9.16 12.83 15.76
20 199.10 3.24 3.63 0.17 0.69 2.28 14.14 2.78 6.35 794 1464 16.66
23 117.19 2.61 1.92 0.27 0.88 1.13 11.04 2.05 7.00 8.07 11.07 13.70
26 60.33 2.50 1.98 0.04 1.11 0.41 6.56 1.15 7.81 8.62 6.54 10.82
29 21.19 2.51 1.42 0.20 1.45 0.08 2.61 0.59 9.29 9.82 273 10.20
32 4.81 1.76 0.48 0.12 1.64 0.04 0.72 025 10.58 10.88 046  10.89
35 1.26 1.53 0.14 0.05 2.18 0.06 1.25 0.16  11.96 12.27 .13 12.32
38 6.34 1.86 0.14 0.02 2.83 0.07 1.60 020 13.94 14.35 1.52 1443
41 10.17 2.07 0.17 0.02 3.55 0.08 1.67 021 15.67 16.21 1.58  16.29
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Table S54. CFC-11 error budget for Southern midlatitude winter day. All uncertainties are lo.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 241.41 3.77 0.99 0.21 1.59 341 11.64 5.91 5.08 9.62 1154 15.03

11 228.43 3.94 2.18 0.26 1.07 3.16 12.06 4.53 4.51 8.03 1238 14.75
14 201.04 4.41 3.24 0.28 1.11 291 12.62 3.67 4.43 7.86 13.05 15.24
17 141.52 3.89 2.52 0.14 0.91 2.77 12.98 2.89 5.21 7.67 13.24 1530
20 68.66 3.01 1.72 0.16 0.88 1.62 8.78 1.79 6.31 7.77 8.66 11.64
23 23.74 2.68 0.50 0.05 1.02 0.53 4.13 0.81 7.43 8.29 3.59 9.03
26 8.04 2.50 0.33 0.04 1.53 0.24 2.08 0.43 9.48 10.01 1.75 10.16
29 1.83 2.17 0.27 0.07 1.90 0.11 1.17 0.31 11.36 11.74 1.05 11.79
32 1.42 1.56 0.17 0.05 2.53 0.13 0.62 0.19 13.44 13.78 0.29 13.78
35 5.00 1.27 0.14 0.03 3.30 0.18 1.35 0.19 15.81 16.21 1.19 16.26
38 8.57 1.43 0.28 0.01 4.55 0.17 2.15 0.22 17.88 18.52 2.04 18.63
41 9.62 2.23 0.39 0.02 7.09 0.20 2.73 0.24  19.26 20.66 2.65 20.83
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56 G.P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S55. CFC-11 error budget for Southern midlatitude winter night. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 245.30 3.39 1.15 0.18 1.58 3.20 9.93 5.93 5.27 9.20 10.12 13.68

11 232.25 3.70 1.87 0.22 1.70 2.86 11.44 5.04 5.19 8.76 11.61 14.54
14 203.43 4.48 3.22 0.30 1.47 2.68 12.02 3.77 4.68 7.99 1251 14.85
17 147.16 3.80 2.71 0.16 0.99 2.53 12.80 2.96 5.29 775 13.03 15.16
20 75.80 2.98 2.14 0.19 1.00 1.53 9.15 1.98 6.33 7.89 9.07 12.02
23 21.92 2.69 0.41 0.07 1.09 0.44 4.34 0.88 7.77 8.50 4.07 9.42
26 1.28 2.53 0.21 0.03 1.47 0.14 1.47 0.39 9.04 9.55 1.17 9.62
29 3.56 2.16 0.18 0.06 1.88 0.10 0.92 0.25 11.63 11.99 0.85 12.02
32 3.59 1.59 0.20 0.06 2.37 0.10 0.68 0.20 13.07 13.39 0.26 13.39
35 3.93 1.29 0.12 0.03 3.05 0.09 1.23 0.17 15.18 15.55 1.13  15.59
38 3.00 1.58 0.20 0.02 4.40 0.09 2.01 0.19 17.28 17.91 1.95 18.02
41 2.10 2.40 0.30 0.02 6.95 0.17 2.53 0.22 18.87 20.26 247 2041

~Southern midlatitude winter night RR

0 B | A interf ]

o ILS

30 _
e ]
< spectro ;
2 20 o T+.LOS_:
= + noise ]
5 o total ]
A random 1

10¢ + syst A
OF

0 5 10 15 20 25 30 35

CFC-11 uncertainty / pptv

Figure S54. V8R_F-11_261 Southern midlatitude winter night



G. P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22 57

Table S56. CFC-11 error budget for Southern midlatitude spring day. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 244.52 3.77 1.78 0.21 1.73 3.40 11.27 6.05 5.43 9.84 1133 15.00

11 222.51 4.01 3.81 0.26 1.18 3.07 13.17 4.46 4.60 8.59 13.50 16.00
14 191.18 4.78 5.06 0.23 1.20 2.46 12.82 3.70 4.47 10.02 1240 1594
17 124.99 4.00 3.78 0.12 1.02 2.52 13.89 2.83 5.04 9.88 1290 16.25
20 47.99 2.94 1.70 0.13 0.83 1.30 7.45 1.51 5.64 8.17 6.06 10.18
23 25.31 2.68 0.36 0.05 0.73 0.32 2.51 0.69 6.62 7.34 2.14 7.65
26 16.63 2.64 0.24 0.02 1.19 0.15 1.55 0.35 7.80 8.39 1.22 8.47
29 8.45 2.45 0.35 0.06 1.46 0.07 0.83 0.23 9.45 9.91 0.45 9.92
32 7.08 1.78 0.27 0.07 1.88 0.08 0.78 0.16 10.66 10.99 0.39 11.00
35 6.78 1.53 0.12 0.04 2.46 0.13 1.07 0.15 1297 13.30 0.86 13.33
38 8.04 1.78 0.09 0.02 2.67 0.14 1.61 0.16 14.70 15.06 145 15.13
41 3.17 2.46 0.22 0.02 3.69 0.16 2.01 0.17 16.22 16.83 1.92 1694
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58 G.P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S57. CFC-11 error budget for Southern midlatitude spring night. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 248.37 3.45 1.78 0.16 1.45 3.33 10.32 5.83 5.07 945 1026 1395

11 225.16 3.87 2.66 0.24 1.39 3.00 10.94 471 4.99 8.69 11.15 14.13
14 205.47 5.11 4.62 0.28 1.30 3.04 13.30 3.78 4.54 890 13.83 16.45
17 125.40 4.29 4.11 0.12 0.88 2.67 14.07 2.93 5.16 8.63 1420 16.62
20 34.65 3.05 1.85 0.15 0.89 1.35 7.11 1.48 5.97 8.51 5.59 10.19
23 24.64 2.74 0.42 0.03 0.79 0.33 2.12 0.60 6.91 7.65 1.60 7.81
26 11.52 2.59 0.47 0.03 1.17 0.17 1.55 0.36 7.85 8.41 1.33 8.51
29 9.81 2.51 0.38 0.06 1.42 0.07 0.85 0.21 9.48 9.94 0.44 9.95
32 9.16 2.00 0.27 0.06 1.86 0.07 0.77 0.16 10.50 10.87 0.52 10.88
35 6.30 1.87 0.15 0.04 2.38 0.10 1.02 0.15 12.77 13.13 0.86 13.16
38 6.00 2.02 0.16 0.03 2.67 0.13 1.49 0.16 14.58 14.97 1.39 15.04
41 4.08 2.57 0.26 0.02 3.67 0.17 1.84 0.17 16.13 16.76 1.74  16.85
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G. P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22 59

Table S58. CFC-11 error budget for Southern midlatitude summer day. All uncertainties are lo.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 240.43 3.50 1.62 0.25 1.56 3.11 11.06 5.61 4.84 9.17 1096 14.29

11 228.52 3.88 3.42 0.25 1.04 3.26 12.18 4.42 4.29 8.39 1243 15.00
14 202.19 4.58 4.63 0.23 1.27 2.48 11.53 3.59 4.37 9.35 1130 14.67
17 165.57 4.17 3.62 0.09 1.21 2.63 13.22 3.25 5.10 874 13.18 15.82
20 98.36 3.08 3.16 0.21 0.97 1.64 11.31 2.23 5.74 9.38 10.05 13.74
23 37.27 2.66 1.34 0.07 0.87 0.56 6.00 1.15 6.86 791 5.64 9.71
26 6.45 2.60 0.39 0.04 1.08 0.11 1.38 0.41 7.24 7.85 1.00 7.91
29 7.71 2.35 0.36 0.05 1.47 0.08 0.62 0.20 9.23 9.66 0.33 9.66
32 5.45 1.82 0.32 0.08 1.62 0.05 0.67 0.15 9.62 9.94 0.41 9.95
35 9.65 2.71 0.17 0.05 2.26 0.14 1.08 0.16 11.65 12.18 094 1222
38 7.38 2.53 0.13 0.03 2.48 0.09 1.46 0.15 13.21 13.68 1.40 13.75
41 -1.52 3.32 0.27 0.02 3.10 0.20 1.84 0.16 14.87 15.56 1.80 15.67
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60 G.P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S59. CFC-11 error budget for Southern midlatitude summer night. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 248.93 3.51 4.46 2.45 1.63 3.08 10.36 5.85 5.08 10.78  10.07 14.75

11 221.97 3.85 343 0.57 1.56 3.29 11.95 4.83 4.84 9.06 12.15 15.16
14 203.70 5.04 6.12 0.78 1.48 3.08 13.14 3.72 4.53 1046  13.14 16.79
17 156.67 422 3.64 0.40 1.17 2.74 13.32 3.03 5.03 10.31 12.08 15.88
20 100.17 3.13 2.62 0.27 1.00 1.95 11.41 2.15 5.69 8.58 10.73 13.74
23 32.09 2.67 1.26 0.10 0.90 0.63 5.32 1.08 6.81 7.98 4.72 9.27
26 9.31 2.61 0.37 0.05 1.04 0.11 1.28 0.41 7.26 7.86 0.88 7.91
29 7.23 2.33 0.44 0.05 1.43 0.08 0.73 0.22 9.11 9.55 0.42 9.56
32 3.77 1.80 0.36 0.08 1.56 0.05 0.62 0.17 9.54 9.85 0.40 9.86
35 5.29 2.57 0.22 0.05 2.10 0.17 1.15 0.15 11.48 11.96 1.04 12.01
38 8.44 2.50 0.20 0.02 2.40 0.10 1.61 0.15 13.05 13.51 1.55 13.60
41 7.81 341 0.35 0.02 3.08 0.21 1.81 0.17 14.64 15.35 1.79 15.46

Southern midlatitude summer night RR

40 ; o { = S A | Irl]tlel’lf B E
& o ILS

30 _

= .
= spectro
2 20 o T+.LOS_:
= + noise ]
5 o total ]
r A random 1

10F + syst A
OF

0 5 10 15 20 25 30 35

CFC-11 uncertainty / pptv

Figure S58. VER_F-11_261 Southern midlatitude summer night



G. P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22 61

Table S60. CFC-11 error budget for Southern midlatitude autumn day. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 239.53 3.69 1.52 0.24 1.51 3.80 11.59 5.87 4.94 9.12 1195 15.03

11 228.64 3.66 1.72 0.20 0.85 2.98 10.31 4.15 4.11 746 1052 12.90
14 215.35 4.53 3.40 0.27 0.97 3.06 11.70 3.54 4.23 7.97 1209 1449
17 163.95 3.96 3.10 0.11 0.84 2.99 13.79 2.99 4.95 7.57 1418 16.08
20 84.58 3.01 1.81 0.19 0.81 1.87 9.93 1.95 5.89 7.41 993  12.39
23 25.15 2.68 0.80 0.08 0.84 0.69 4.87 0.94 6.82 7.92 4.18 8.95
26 10.08 2.50 0.29 0.03 1.35 0.13 1.52 0.38 8.47 9.00 1.15 9.07
29 7.08 2.21 0.29 0.07 1.61 0.10 1.01 0.26 9.91 10.30 0.86 10.34
32 7.00 1.61 0.22 0.07 2.16 0.09 0.70 0.18 11.62 11.95 0.31 11.95
35 7.45 1.40 0.09 0.03 2.69 0.08 1.03 0.15 13.88 14.22 0.89 14.24
38 1.48 1.42 0.18 0.02 3.20 0.08 1.84 0.17 15.81 16.20 1.75 16.29
41 1.62 1.87 0.30 0.02 4.95 0.12 2.46 0.18 17.34 18.14 243  18.30
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62 G.P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S61. CFC-11 error budget for Southern midlatitude autumn night. All uncertainties are 1o.

altitude  mean target  interf ILS shift  offset gain  spectro  T+LOS noise random syst total
(km) (pptv)  (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
8 241.83 3.36 2.16 0.18 1.65 3.04 10.16 5.99 5.39 9.58 10.22 14.01

11 234.41 3.81 1.60 0.22 1.51 2.92 10.72 4.80 4.98 8.50 10.88 13.81
14 218.92 4.84 3.82 0.28 1.37 3.10 12.03 3.75 4.57 8.38 12.62 15.14
17 168.37 4.02 3.36 0.11 1.04 2.97 14.69 3.13 5.18 7.87 1509 17.02
20 86.11 3.03 2.17 0.22 0.96 1.72 10.07 2.12 6.03 7.68 10.07 12.66
23 25.87 2.70 0.67 0.06 0.91 0.66 4.71 0.94 7.25 8.18 4.20 9.20
26 10.09 2.51 0.31 0.03 1.18 0.17 1.78 0.40 7.98 8.58 1.17 8.66
29 5.64 2.23 0.38 0.07 1.57 0.07 1.06 0.26 10.17 10.57 0.76  10.59
32 7.13 1.74 0.22 0.07 1.91 0.08 0.60 0.16 11.06 11.37 0.29 11.38
35 6.50 1.46 0.10 0.04 2.40 0.08 1.13 0.14  13.28 13.59 0.98 13.62
38 6.87 1.74 0.19 0.02 3.02 0.09 1.93 0.16 15.33 15.73 1.84 1584
41 10.70 2.44 0.33 0.02 4.64 0.14 2.37 0.18 16.84 17.65 232 17.80
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G. P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22 63

Table S62. CFC-11 error budget for Southern polar winter day. All uncertainties are lo.

altitude mean target  interf ILS shift  offset gain  spectro T+LOS  noise random syst total
(km) (pptv) (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
5 241.08 3.29 1.78 0.31 291 3.22 13.85 10.32 7.60 14.69 13.16 19.73

8 242.84 442 1.24 0.23 0.85 3.73 11.85 4.73 4.09 8.15 1220 14.68

11 224.35 4.57 2.62 0.33 1.06 3.50 13.80 4.20 4.19 8.13 14.17 16.34
14 155.47 4.87 4.29 0.38 1.15 2.96 17.08 4.22 5.04 951 17.22  19.68
17 47.59 4.15 2.85 0.13 0.84 1.47 10.17 227 6.11 846 10.13  13.20
20 7.85 3.15 0.51 0.03 0.93 0.41 2.67 0.69 7.56 8.64 1.17 8.72
23 1.41 2.79 0.21 0.03 1.47 0.10 1.16 0.32 8.70 9.31 0.59 9.33
26 0.54 2.59 0.28 0.05 1.91 0.08 1.01 026 11.18 11.65 0.82 11.68
29 3.27 2.16 0.26 0.05 2.17 0.11 0.65 021 12.12 12.52 045 1252
32 1.62 1.74 0.26 0.05 2.87 0.13 0.79 020 14.20 14.61 044  14.62
35 0.59 2.08 0.17 0.02 3.78 0.15 1.28 0.18 16.19 16.77 1.18  16.81
38 1.02 2.88 0.21 0.02 5.14 0.13 1.87 020 17.93 18.89 1.78  18.97
41 -1.47 3.74 0.29 0.02 7.57 0.18 227 025 19.20 20.99 2.17  21.10
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64 G.P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S63. CFC-11 error budget for Southern polar winter night. All uncertainties are lo.

altitude mean target  interf ILS shift  offset gain  spectro T+LOS  noise random syst total
(km) (pptv) (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
5 245.20 3.00 2.76 0.70 2.90 3.28 13.98 10.20 7.49 14.60 1337 19.80

8 24591 443 0.88 0.19 1.04 3.49 9.59 4.92 4.37 8.42 9.90 13.00

11 227.45 4.32 2.00 0.28 1.04 3.60 11.79 4.09 4.21 7.87 1218 14.50
14 177.15 4.48 4.19 0.39 0.96 3.05 15.92 4.15 4.78 8.65 1634 18.48
17 60.98 391 3.40 0.24 0.72 1.54 10.81 2.41 5.71 797 11.02 13.60
20 7.69 3.05 0.99 0.08 0.92 0.37 3.51 0.89 7.17 8.41 2.26 8.71
23 0.94 2.78 0.32 0.04 1.34 0.10 1.06 0.37 8.40 9.02 0.32 9.02
26 2.51 2.59 0.36 0.06 1.88 0.08 1.36 030 11.12 11.60 1.09 11.66
29 1.69 2.26 0.41 0.06 2.16 0.08 0.92 023 1221 12.63 0.69  12.65
32 2.52 1.85 0.26 0.03 2.85 0.09 0.71 0.18  14.07 14.49 045 14.50
35 4.35 2.00 0.17 0.03 3.74 0.10 1.29 0.19  15.92 16.49 .13 16.53
38 3.42 2.67 0.21 0.02 5.09 0.12 1.79 021 17.70 18.62 1.69 18.70
41 4.26 3.55 0.27 0.02 7.65 0.18 2.11 026 19.13 20.93 2.00 21.02
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G. P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22 65

Table S64. CFC-11 error budget for Southern polar spring day. All uncertainties are lo.

altitude mean target  interf ILS shift  offset gain  spectro T+LOS  noise random syst total
(km) (pptv) (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
5 236.84 3.28 2.60 0.24 2.54 2.44 12.97 8.89 7.09 1343 1213  18.10

8 244.86 4.85 1.83 0.29 1.13 3.74 11.29 4.75 4.62 882 11.65 14.61

11 223.09 4.90 6.03 0.24 1.23 3.53 16.96 431 4.38 9.87 17.40  20.00
14 116.07 5.67 6.35 0.16 1.27 1.68 14.26 3.52 4.92 1244 1273 17.80
17 58.08 4.35 3.75 0.20 0.98 1.31 9.36 1.86 5.58 9.78 7.89  12.57
20 18.84 3.25 0.72 0.07 0.58 0.56 2.70 0.73 6.48 7.76 1.18 7.85
23 13.65 2.85 0.36 0.03 0.98 0.27 1.52 0.37 6.60 7.37 1.00 7.44
26 9.02 2.72 0.44 0.03 1.59 0.13 0.97 0.29 8.81 9.40 0.56 9.42
29 6.81 2.75 0.36 0.04 1.26 0.11 0.61 0.20 8.74 9.27 0.42 9.28
32 2.84 2.69 0.52 0.08 2.36 0.15 0.91 021  10.80 11.42 0.57 11.43
35 2.58 275 0.30 0.07 3.03 0.12 1.00 0.19 1295 13.60 0.89  13.63
38 6.07 2.66 0.26 0.05 3.01 0.11 1.34 0.18 1442 14.99 1.23  15.04
41 8.67 2.72 0.23 0.04 3.50 0.12 1.39 0.18 1597 16.59 1.26 16.64
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66 G. P. Stiller et al.: Supplement 1 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S65. CFC-11 error budget for Southern polar spring night. All uncertainties are 1o.

altitude mean target  interf ILS shift  offset gain  spectro T+LOS  noise random syst total
(km) (pptv) (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
5 236.10 3.11 2.09 0.23 2.34 2.63 12.23 8.59 6.78 1397 10.04 17.20

8 250.26 491 1.92 0.35 1.49 3.89 13.23 5.42 5.30 1221 1134 16.66

11 214.24 4.29 4.38 0.23 1.52 3.45 16.19 4.01 4.47 11.31 1490 18.71
14 125.05 5.09 6.90 0.19 1.36 231 16.08 3.65 4.89 13.14 1428 1940
17 59.27 4.06 3.44 0.15 1.22 1.26 8.13 1.86 5.50 9.66 6.16 11.46
20 24.62 3.13 0.73 0.07 0.47 0.70 3.11 0.91 6.32 7.51 2.24 7.84
23 15.20 2.83 0.24 0.02 0.95 0.28 1.56 0.40 6.41 7.18 1.08 7.26
26 10.10 2.67 0.31 0.03 1.57 0.11 0.97 0.30 8.77 9.34 0.56 9.36
29 6.81 2.50 0.32 0.04 1.19 0.09 0.80 0.18 8.63 9.09 0.46 9.11
32 8.97 2.19 0.50 0.08 2.34 0.14 1.00 020 10.78 11.29 0.57 1131
35 5.78 2.43 0.29 0.07 2.99 0.11 0.93 0.17  12.90 13.47 0.79  13.50
38 5.03 2.54 0.22 0.03 2.95 0.10 1.55 0.18 14.40 14.94 1.26  15.00
41 6.46 2.73 0.19 0.03 3.52 0.10 1.81 0.19  15.95 16.60 1.46  16.66
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Table S66. CFC-11 error budget for Southern polar summer day. All uncertainties are 1o.

altitude mean target  interf ILS shift  offset gain  spectro T+LOS  noise random syst total
(km) (pptv) (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
5 224.22 3.75 3.23 0.18 2.46 2.87 11.89 8.00 7.27 13.12 1117  17.24

8 242.34 5.04 2.00 0.21 1.39 4.34 12.30 5.43 4.81 9.69 12.66 1595

11 203.78 3.49 2.77 0.27 1.25 2.93 10.75 3.65 3.95 726 11.04 1322
14 189.26 4.47 3.98 0.38 1.52 245 11.06 3.19 4.28 829 1125 1397
17 138.07 3.68 3.58 0.36 1.21 222 11.79 2.68 4.85 748 1211  14.23
20 66.70 297 0.85 0.30 0.46 1.59 8.07 1.67 5.74 7.00 8.01 10.64
23 19.26 2.66 0.52 0.06 0.80 0.42 2.60 0.65 5.56 6.33 2.49 6.80
26 7.25 2.57 0.28 0.05 1.87 0.08 0.83 0.34 8.50 9.11 0.44 9.12
29 7.12 2.15 0.33 0.03 1.13 0.06 0.80 0.22 8.15 8.53 0.60 8.55
32 4.85 1.69 0.58 0.10 2.34 0.09 0.74 021  10.39 10.81 0.65 10.83
35 5.18 2.58 0.22 0.07 3.08 0.11 0.74 0.15 1245 13.10 0.58 13.11
38 5.14 2.32 0.18 0.03 2.86 0.09 1.35 0.14  13.69 14.19 1.26  14.25
41 4.97 2.92 0.28 0.02 3.09 0.15 1.83 0.16 15.15 15.75 1.80  15.85
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Table S67. CFC-11 error budget for Southern polar summer night. All uncertainties are lo.

altitude mean target  interf ILS shift  offset gain  spectro T+LOS  noise random syst total
(km) (pptv) (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
5 216.00 3.21 2.17 0.22 243 2.72 9.95 7.66 6.91 11.70 9.84 15.29

8 247.25 4.54 1.19 0.20 0.94 3.82 11.71 4.62 4.15 835 1198 14.60

11 207.12 3.60 3.08 0.29 0.67 2.93 11.45 3.51 3.42 8.01 11.07 13.66
14 192.27 4.53 4.66 0.27 0.68 2.77 12.10 2.89 3.63 8.46 12.12 14.78
17 142.67 3.83 3.55 0.18 0.59 2.54 12.31 2.41 432 7.03  12.68 14.49
20 68.29 2.95 091 0.16 0.60 1.56 8.18 1.54 5.35 6.66 8.12  10.51
23 22.18 2.65 0.65 0.03 0.55 0.45 3.22 0.80 5.60 6.39 3.09 7.10
26 3.71 2.53 0.24 0.04 1.63 0.06 0.79 0.31 8.29 8.86 0.36 8.86
29 5.19 2.25 0.35 0.05 1.26 0.06 0.61 0.21 8.52 8.92 0.51 8.93
32 5.37 1.58 0.33 0.08 2.16 0.09 0.66 0.18 10.32 10.68 0.38  10.69
35 6.19 2.36 0.16 0.04 2.79 0.13 0.86 0.14 1245 12.99 0.69 13.01
38 6.02 2.38 0.21 0.02 2.78 0.10 1.42 0.14 13.84 14.33 134  14.39
41 4.97 2.71 0.29 0.02 3.17 0.11 1.81 0.14 1532 15.89 1.78  15.99
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Table S68. CFC-11 error budget for Southern polar autumn day. All uncertainties are 1o.

altitude mean target  interf ILS shift  offset gain  spectro T+LOS  noise random syst total
(km) (pptv) (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
5 229.71 3.74 2.16 0.50 2.74 3.30 13.64 9.61 7.58 1539 11.67 19.32
8 235.07 491 1.39 0.25 1.18 4.38 11.99 5.29 4.61 9.15 1249 1548
11 215.50 3.73 1.46 0.26 1.28 3.11 10.52 3.71 4.16 724  10.81 13.01
14 196.95 4.27 2.90 0.35 1.34 3.13 12.79 3.53 4.63 786 13.19 1535
17 123.43 3.81 3.01 0.12 0.99 2.53 12.28 2.72 5.38 759 12,67 1477
20 51.83 3.10 0.75 0.14 0.60 1.59 8.02 1.50 6.45 7.87 7.70  11.01
23 9.42 2.73 0.29 0.05 1.05 0.35 2.51 0.61 7.01 7.76 2.08 8.04
26 6.47 2.59 0.23 0.03 1.75 0.13 1.25 0.35 9.76 10.30 0.87 10.33
29 11.67 2.21 0.29 0.07 1.80 0.15 1.43 029  10.65 11.07 1.14  11.13
32 3.59 1.61 0.28 0.06 2.52 0.12 0.92 025 13.25 13.61 047 13.62
35 -1.26 1.28 0.13 0.02 3.26 0.11 1.13 0.18  15.65 16.05 099 16.08
38 -2.80 1.28 0.18 0.02 4.37 0.11 2.02 0.19  17.65 18.23 1.98 18.34
41 -1.42 1.39 0.30 0.02 7.01 0.09 2.65 023 19.24 20.53 2.63  20.70
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Table S69. CFC-11 error budget for Southern polar autumn night. All uncertainties are 1o.

altitude mean target  interf ILS shift  offset gain  spectro T+LOS  noise random syst total
(km) (pptv) (pptv)  (pptv) (pptv) (pptv) (pptv)  (pptv)  (pptv) (pptv)  (pptv) (pptv) (pptv)
5 231.29 3.40 2.46 0.34 2.18 3.05 12.82 7.90 6.45 1278 11.70  17.32
8 238.24 4.59 1.46 0.26 1.60 3.77 10.46 5.98 5.31 9.83 10.81 14.61
11 218.60 4.02 1.46 0.24 1.52 3.03 11.09 3.83 4.36 7.56 11.38  13.66
14 194.40 4.45 2.90 0.35 1.28 2.98 13.04 3.64 472 8.06 1340 15.64
17 107.87 3.74 3.28 0.18 0.93 2.43 13.46 2.78 5.48 782 13.76 1583
20 29.62 3.06 0.80 0.10 0.65 0.94 5.47 1.30 6.54 7.67 5.18 9.25
23 6.34 277 0.23 0.05 1.09 0.16 1.70 0.53 7.23 791 1.30 8.02
26 9.39 2.60 0.18 0.04 1.73 0.14 1.53 0.37 9.98 10.50 1.31  10.58
29 6.39 2.20 0.28 0.07 1.87 0.12 1.29 031 11.00 11.39 1.15 1145
32 0.60 1.60 0.19 0.04 2.57 0.06 0.56 021 13.52 13.87 025 13.87
35 -1.02 1.22 0.13 0.02 3.35 0.06 1.44 0.17  15.92 16.33 .36 16.38
38 2.66 1.17 0.23 0.02 4.56 0.06 2.21 020 17.89 18.51 2.18  18.64
41 4.24 1.55 0.32 0.03 7.29 0.07 2.68 024 1949 20.87 2.67 21.04
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