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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-12 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 55243  34.24 1.81 051 10.34 6.03 27.47 8.66 18.77 42.58 2623 50.01

8 541.79  18.86 322 0.50 8.44 5.48 26.50 8.57 16.17 29.58 25.10 38.79

11 509.59 6.06 3.52 0.33 5.90 7.07 23.39 731 1249 18.77 2320 29.84
14 430.25 2.16 7.51 0.89 445 6.21 32.54 8.12 10.83 19.05 31.61 3691
17 301.20 1.45 9.82 1.31 4.17 4.74 27.60 643 11.34 16.81  28.10 32.74
20 168.37 0.90 5.42 0.64 4.27 3.07 19.08 359 1349 18.54 1654 24.85
23 121.17 0.70 1.27 0.24 4.62 1.87 11.17 1.86  16.90 19.37 8.11 21.00
26 93.05 0.74 1.37 0.15 5.27 1.27 9.46 1.18  20.65 22.34 7.07 2343
29 73.53 0.87 1.24 0.10 9.76 1.02 7.55 094 25.13 27.54 543 28.07
32 45.99 0.49 0.79 0.16 9.95 0.50 5.53 0.74  27.04 29.09 407 29.37
35 8.84 0.24 0.53 0.27 4.85 0.52 3.52 0.64 27.95 28.49 252 28.60
38 -2.29 0.22 0.34 0.21 5.71 0.47 2.00 0.52  32.69 33.23 1.26  33.25
41 1.02 0.24 0.24 0.19 9.62 0.45 1.54 046  36.00 37.29 1.02  37.30
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Figure S1. V8H_F-12_61 Northern polar winter day
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Table S3. CFC-12 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 54548 3797 3.07 044 11.03 5.09 28.67 9.50 19.72 47.01 2627 53.85

8 539.19 8.80 3.76 0.34 6.42 6.67 23.81 7.10 13.14 19.66  24.10 31.10

11 512.32 4.70 1.94 0.18 5.19 7.09 25.05 7.81 12.20 17.40 2525 30.67
14 424.55 2.39 7.84 0.89 4.04 6.77 32.96 8.66 11.30 1745 3339 37.67
17 279.15 1.21 9.74 0.92 3.34 4.44 27.49 722  11.53 1691 2798  32.69
20 146.29 0.78 5.85 0.71 292 2.87 18.43 4.05 1343 17.00 1730 24.26
23 91.60 0.83 1.72 0.31 3.44 1.93 11.25 1.99 16.86 19.74 6.66 20.83
26 80.32 0.96 1.66 0.19 4.66 1.38 7.96 1.19  20.54 22.06 526  22.68
29 52.73 1.26 1.22 0.15 9.41 0.73 6.52 097 24.08 26.38 443 26.75
32 20.22 0.87 0.58 0.12 9.35 0.32 3.32 0.67 25.99 27.76 222 2785
35 -1.90 0.23 0.39 0.23 4.29 0.58 2.23 0.50  26.11 26.55 1.13  26.57
38 1.89 0.30 0.22 0.20 4.77 0.49 1.38 041  31.02 31.41 0.80 31.42
41 4.00 0.33 0.34 0.18 7.56 0.40 1.75 033 34.10 34.97 1.02 3498
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Table S4. CFC-12 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)
8 534.57 16.05 1.79 0.46 7.41 5.16 24.71 7.74  11.86 23.68 2436 33.97

11 481.95 6.19 1.70 0.27 6.77 6.79 27.41 7.74  10.07 1697 27.53 3234
14 370.88 242 8.66 0.70 6.92 6.54 33.09 8.12 9.60 16.82 3380 37.76
17 181.60 0.96 8.72 1.03 7.59 3.66 21.34 5.00 10.80 17.19 21.23 27.31
20 142.00 0.88 3.23 0.51 8.75 1.88 10.29 1.94  13.55 18.03 773 19.62
23 122.73 0.72 1.74 0.36  10.00 2.02 10.51 1.60 17.02 20.86 8.68  22.60
26 95.01 0.72 1.71 0.17 10.76 1.89 8.75 1.14  21.00 24.31 712 25.33
29 66.66 1.03 1.29 0.15 12.30 0.88 6.50 0.95 24.46 27.74 5.16 2822
32 45.87 0.35 0.68 0.21 10.42 0.54 4.45 0.61 24.53 26.82 348 27.05
35 23.66 0.27 0.49 0.27 8.66 0.50 3.06 0.50 27.01 28.45 232 2854
38 8.93 0.27 0.39 0.28 8.32 0.63 2.32 0.40 3041 31.57 1.90 31.63
41 -4.54 0.23 0.26 0.22 8.65 0.56 1.68 0.36  32.25 33.42 1.33  33.45
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Table S5. CFC-12 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)
8 539.65 20.11 3.23 0.59 8.54 5.07 27.93 8.69 13.98 29.16  26.73  39.56

11 475.71 6.39 2.46 0.30 6.91 6.72 27.62 7.38 10.49 1870  26.79  32.67
14 377.90 1.88 8.17 0.96 6.73 5.84 31.80 7.56 9.66 17.58 31.67 36.22
17 223.25 1.03 9.18 1.32 7.40 3.60 24.26 5.17  10.97 18.14 2370 29.84
20 152.89 0.74 3.85 0.54 8.53 2.52 13.64 232  13.76 19.17 1040 21.81
23 132.44 0.72 1.39 0.29 9.71 1.92 10.63 1.62 1745 21.37 7.99 2281
26 114.01 0.70 1.22 0.20 10.40 1.60 10.15 1.26 21.37 24.58 8.34 2596
29 73.53 0.95 1.63 0.15 12.19 1.11 8.34 1.09 25.15 28.45 6.88 29.27
32 33.24 0.46 0.65 0.18 10.50 0.33 3.84 0.65 25.57 27.75 3.15 2793
35 18.65 0.30 0.34 0.26 7.95 0.48 2.30 0.58 27.45 28.63 1.64  28.68
38 9.35 0.29 0.35 0.29 7.82 0.64 2.15 0.45 30.97 31.99 1.66  32.03
41 8.05 0.23 0.25 0.25 8.18 0.56 1.73 0.40 32.62 33.65 1.50 33.68
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Table S6. CFC-12 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)
8 538.07 41.57 2.82 0.67 11.10 4.11 28.06 10.16  20.31 4934 2731 56.39

11 514.41 1494 4.32 0.33 6.67 6.48 2221 7.01 13.20 2293 2280 32.33
14 476.77 5.00 2.81 0.51 4.97 591 27.84 7.08 10.73 1591 2793 32.14
17 413.19 2.87 8.43 1.46 4.04 6.39 28.96 6.67 9.66 1342 30.58 33.39
20 279.83 0.94 7.28 0.96 3.51 4.12 23.71 450 10.61 1291 2475 2791
23 198.83 0.93 0.86 0.93 3.87 3.04 14.39 273 13.22 1440 1445 20.40
26 132.81 0.65 2.20 0.19 4.32 1.88 11.03 1.93 17.06 17.91 11.10  21.07
29 81.49 1.00 1.36 0.10 7.97 0.77 7.76 1.31 20.43 22.12 7.55 23.38
32 37.43 0.72 0.71 0.11 8.46 0.26 4.12 0.66 23.02 24.63 371 2491
35 11.48 0.15 0.31 0.34 4.07 0.57 1.95 0.46  23.00 23.42 1.39 23.46
38 6.03 0.23 0.31 0.32 4.45 0.71 1.73 042 2727 27.67 1.32 27.70
41 -6.05 0.19 0.28 0.19 4.89 0.66 1.75 0.36 28.52 28.96 1.55  29.00
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Table S7. CFC-12 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)
8 540.56  42.71 2.95 0.58 12.90 4.07 31.52 11.28 24.03 52.54  30.88 60.94

11 519.15 13.67 4.41 0.19 6.40 6.88 20.70 7.64  13.28 22.11  21.65 30.95
14 489.43 4.85 2.01 0.26 4.89 4.76 27.06 793 11.14 1620 27.03 31.52
17 427.40 3.05 8.30 0.97 3.76 6.96 29.13 7.30 9.89 13.80 30.84 33.79
20 279.31 0.80 9.10 0.96 2.88 4.23 25.30 5.14  10.71 12.88 2695 29.87
23 196.45 0.87 0.87 0.91 2.98 2.97 13.89 290 13.21 14.11 14.03  19.90
26 137.27 0.62 2.14 0.40 3.46 1.96 11.63 2.06 17.01 17.62 11.81 21.21
29 75.48 0.86 1.53 0.12 7.73 0.74 8.25 146  20.77 22.29 8.26 23.77
32 20.63 0.73 0.54 0.07 8.68 0.25 3.26 0.66 23.85 25.46 2.82  25.61
35 8.46 0.14 0.28 0.34 344 0.64 1.76 0.48 2340 23.71 1.21  23.74
38 -1.55 0.19 0.25 0.34 3.76 0.61 1.59 0.48 27.59 27.87 1.31  27.90
41 -2.16 0.20 0.27 0.18 4.53 0.73 1.52 0.46  29.28 29.65 141  29.68
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Table S8. CFC-12 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)
8 541.16  10.00 3.10 0.42 5.57 5.19 24.02 6.46 9.31 17.02  24.16  29.55

11 530.26 6.13 2.70 0.25 6.50 6.27 24.92 7.43 9.87 1620 2526 30.01
14 482.27 1.74 2.86 0.51 6.74 7.22 28.03 7.87 10.13 1582 2844 3255
17 393.15 1.46 6.90 1.31 7.29 6.59 29.68 7.83 11.14 16.85 30.50 34.85
20 269.14 0.54 8.03 0.89 7.85 4.08 23.37 4.68 1342 17.36 2431 29.87
23 183.60 0.63 1.88 0.24 8.97 2.46 16.64 291 17.52 20.20 16.58 26.13
26 95.93 0.60 1.62 0.16 9.81 1.46 11.86 1.82 22.09 2453 1147 27.08
29 37.52 0.62 1.05 0.08 11.83 0.60 6.30 1.03  26.63 29.35 5.50 29.86
32 10.12 0.58 0.51 0.12 10.84 0.24 2.89 0.64  29.45 31.49 1.57 31.53
35 11.00 0.30 0.38 0.18 7.73 0.26 1.89 0.64 31.72 32.71 0.70 3272
38 7.21 0.38 0.26 0.19 7.75 0.25 1.43 0.56 36.27 37.12 0.88 37.13
41 343 0.68 0.31 0.19 11.01 0.29 1.54 0.58 39.51 41.05 0.93 41.06
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Table S9. CFC-12 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)
8 541.64 10.56 2.53 0.44 6.17 5.81 24.97 7.08 10.10 18.04 2530 31.07

11 525.82 4.39 2.37 0.23 6.59 6.14 25.03 7.39 9.79 1537 2543 29.72
14 470.23 1.59 3.24 0.50 7.18 7.60 28.25 7.96 10.30 1572 29.04 33.02
17 357.10 1.10 8.07 1.14 7.80 6.56 29.13 7.83  11.62 17.26  30.31 34.88
20 232.65 0.59 7.18 0.59 8.75 3.63 20.86 415 1441 18.12 21.76  28.32
23 153.58 0.57 2.02 0.19 9.97 2.16 15.14 2.60 18.60 21.44 1520 26.28
26 66.93 0.52 1.45 0.11 10.80 1.02 9.13 1.52 23.01 25.65 8.78 27.11
29 29.59 0.52 0.88 0.06 12.50 0.50 4.86 0.83 27.34 30.24 3.89  30.49
32 8.42 0.31 0.55 0.13 11.04 0.31 2.90 0.66 29.32 31.44 1.58 31.48
35 1.21 0.24 0.36 0.18 8.18 0.26 1.69 0.58 31.56 32.64 0.92  32.65
38 -0.69 0.28 0.38 0.20 7.75 0.33 1.62 0.60 35.84 36.71 0.88 36.72
41 3.01 0.39 0.45 0.20 10.59 0.45 1.68 0.55 38091 40.36 0.99 40.37
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Table S10. CFC-12 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)
5 551.58  28.60 332 035 10.83 5.38 24.03 9.02 18.82 38.08 2320 44.59

8 54570  15.38 2.81 0.45 7.19 5.55 2493 731 1447 2442 2481 34.81

11 512.81 5.60 3.03 0.19 5.56 6.34 23.47 738  12.52 17.68  23.68  29.56
14 449.92 2.00 4.15 0.43 3.87 6.45 29.01 7.51 1097 15.63 29.19 33.11
17 376.25 1.34 7.65 1.35 3.28 5.46 26.81 6.18  10.87 14.62 27.64 31.27
20 269.59 0.78 6.27 0.85 3.30 3.63 23.10 4.13  12.76 15.81 2298 27.89
23 201.61 0.67 1.00 0.48 3.73 2.61 14.73 250  16.09 17.61 1394 2246
26 156.70 0.66 1.96 0.27 4.24 1.94 12.41 1.83  19.86 20.76  12.11  24.04
29 105.96 0.87 1.87 0.14 9.18 1.31 10.19 141  24.16 26.24 9.56 2793
32 44.54 0.57 1.00 0.14 9.55 0.53 5.87 0.78  26.26 28.17 490 28.60
35 17.77 0.26 0.47 0.23 4.27 0.56 2.80 0.55  26.57 27.00 2.00 27.07
38 6.96 0.28 0.25 0.22 5.02 0.62 1.86 052 31.24 31.67 1.50 31.71
41 -2.12 0.32 0.28 0.20 7.35 0.59 1.81 039 33.81 34.64 1.26  34.66
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Table S11. CFC-12 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)
5 554.44 1833 4.83 047 11.06 5.32 24.29 944  18.75 30.62 2456  39.26

8 54458 11.33 1.79 0.51 4.57 5.96 31.21 6.26  11.02 2282 2833 3638

11 517.18 3.11 2.66 0.57 5.26 6.78 32.84 831 11.19 2515  27.03 3692
14 425.75 1.45 532 0.56 447 5.82 31.51 8.17 10.63 20.80 28.71 3545
17 360.78 1.38 5.87 1.19 3.72 5.13 25.73 6.55 10.11 18.15 2357 29.75
20 269.05 0.73 7.05 1.22 3.25 3.47 20.68 4.19 1136 13.99 2128 2547
23 207.76 0.75 1.39 0.48 3.47 2.60 16.86 249 1435 18.36  13.44 2275
26 169.46 0.63 1.80 0.21 4.25 2.10 12.88 1.73  18.62 2030  11.39  23.28
29 136.50 0.76 1.82 0.09 9.03 1.66 11.68 143 23.09 2538 10.77  27.57
32 66.74 0.62 1.42 0.13  10.38 0.87 8.53 1.09 2725 29.57 726 30.45
35 17.83 0.34 0.72 0.26 448 0.51 4.03 0.61 2651 27.05 3.02 2721
38 1.96 0.37 0.29 0.22 4.72 0.48 1.79 0.51  30.97 31.36 1.28  31.39
41 -6.63 0.27 0.24 0.20 6.55 0.47 1.58 043  33.58 34.24 1.04 3426
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Table S12. CFC-12 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)
8 543.02 16.50 2.89 0.47 7.49 5.55 24.33 727 11.24 23.51 2422 3375

11 498.67 6.57 2.31 0.38 7.55 6.26 25.52 7.26 10.89 17.44 2576  31.10
14 451.95 1.72 3.22 0.38 7.59 5.96 25.12 7.33  10.52 16.52  25.08 30.03
17 386.04 1.05 9.89 1.71 8.50 5.60 32.58 6.74  12.20 18.33 3355 38.23
20 256.04 0.65 6.01 0.58 9.56 3.50 22.94 4.01 14.89 20.03 2243  30.07
23 192.23 0.61 1.21 0.40 10.57 2.53 14.89 2.56 18.57 22.65 1343 26.33
26 141.61 0.62 1.78 0.16 11.16 1.86 12.34 1.87 22.17 2544 1148 2791
29 96.40 0.94 1.56 0.22 12.35 1.17 8.74 1.50 25.65 28.75 8.21 29.90
32 51.34 0.42 1.07 0.26 10.35 0.44 5.55 0.69 2592 28.05 5.00 28.49
35 17.13 0.48 0.50 0.26 8.57 0.49 2.98 0.51  28.00 29.38 2.01 2945
38 9.51 0.48 0.41 0.31 8.74 0.81 2.27 0.46  30.97 32.23 1.71  32.28
41 5.64 0.27 0.36 0.21 9.55 0.67 1.89 0.35 32.46 33.87 1.40  33.90
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Table S13. CFC-12 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)
8 536.36  22.41 2.99 0.68 8.62 5.86 26.87 8.02 13.83 30.02  26.39 39.97

11 490.23 6.80 3.12 0.46 6.89 6.57 24.96 6.31 10.73 17.50 24.86 30.41
14 435.02 1.96 3.98 0.47 6.50 5.79 26.02 6.81 9.90 16.76 2523  30.29
17 353.17 1.20 9.52 1.52 7.19 5.29 30.22 593 11.18 17.18 30.86 35.32
20 234.52 0.64 4.72 0.99 8.33 3.26 18.80 3.35 13.80 1855 17.74  25.67
23 199.13 0.65 1.26 0.49 9.45 2.42 14.17 242 17.37 2146  12.06 24.62
26 155.90 0.65 1.78 0.13 10.16 1.73 12.36 191 21.12 23.77 12.15 26.69
29 100.58 0.83 1.67 0.16 11.96 1.20 9.08 142  24.68 27.65 8.77 29.00
32 68.79 0.47 1.09 0.19 10.08 0.43 6.49 0.88 25.43 27.58 5.67 28.16
35 21.67 0.39 0.46 0.29 7.78 0.53 3.36 0.58 27.20 28.37 275  28.51
38 11.08 0.34 0.39 0.34 8.01 0.79 2.40 0.48 30.50 31.59 1.99  31.65
41 1.43 0.20 0.25 0.20 8.51 0.62 1.72 0.39 31.40 32.56 1.38 32.59
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Table S14. CFC-12 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)
8 538.83  30.24 6.00 046 10.26 8.13 23.10 8.33 18.32 38.66 23.78 45.39

11 52495 10.92 8.14 0.35 6.30 4.75 23.94 7.09 12.21 19.99 2491 3194
14 527.05 4.92 3.06 0.39 4.72 7.70 25.40 7.31 11.09 1690 2552 30.61
17 489.65 2.61 9.63 1.49 3.78 6.86 35.67 7.83  11.20 1562 37.13 40.28
20 358.02 1.08 9.96 0.67 3.10 4.15 33.21 6.10 12.03 15.17 3439 37.59
23 237.53 0.73 0.90 1.21 3.29 343 17.73 3.81 14.25 15.51 17.79  23.61
26 173.28 0.67 2.77 0.77 3.72 2.40 13.82 249 17.56 1844 1392 23.10
29 102.37 1.04 1.82 0.27 7.62 1.11 10.10 1.81  20.88 2245 10.03 24.59
32 46.85 0.71 0.70 0.10 7.96 0.36 4.56 0.78 23.03 24.46 421 2482
35 22.34 0.23 0.35 0.36 3.82 0.75 2.75 0.51 23.59 23.96 2.38  24.08
38 -7.27 0.28 0.25 0.32 4.44 0.75 2.04 045 2757 27.97 1.67 28.02
41 1.48 0.16 0.22 0.16 5.11 0.80 1.67 0.38 28.75 29.23 147  29.26
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Table S15. CFC-12 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)
8 557.78  26.53 3.55 0.43 9.92 6.79 25.96 748 1754 3558 25.15 43.57

11 529.44 8.63 4.84 0.36 4.87 5.23 24.43 6.42 10.87 17.13 2474  30.09
14 525.76 5.07 1.98 0.42 4.11 8.01 24.75 7.50 10.67 1552 2555 29.90
17 483.69 2.28 7.73 1.06 3.54 6.58 31.02 8.39 10.98 1532 3226 35.71
20 346.19 096 11.21 0.66 2.93 4.05 32.43 6.65 11.89 15.07 3409 37.28
23 224.30 0.69 0.59 0.97 2.85 2.92 16.41 391 14.01 15.09 1648 22.35
26 167.49 0.64 2.55 0.65 3.11 1.92 13.72 2,52 17.35 18.13  13.70 22.72
29 93.00 0.88 1.80 0.23 7.38 1.13 9.53 1.73  20.80 22.28 948 2422
32 43.23 0.77 0.62 0.09 8.21 0.40 4.38 0.83  23.75 25.25 3.86 25.54
35 17.24 0.19 0.39 0.34 3.04 0.72 2.68 0.51 23.51 23.79 2.11  23.88
38 1.14 0.25 0.27 0.35 341 0.70 2.00 048 27.75 28.00 1.55 28.04
41 -0.07 0.16 0.25 0.18 4.09 0.76 1.70 0.38 29.23 29.53 1.55 29.58
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Table S16. CFC-12 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)
8 549.03  25.20 2.96 0.41 9.82 6.37 26.98 8.62 15.69 33.38 26.74 42.77

11 537.05 6.35 5.25 0.28 4.94 6.99 22.32 6.24 9.27 1490 2329 27.65
14 530.82 5.02 2.98 0.66 6.16 6.85 28.74 9.02 11.23 1896  28.16 33.95
17 463.25 1.77 8.43 1.55 6.16 7.52 34.80 9.81 11.95 18.17 3593 40.26
20 303.77 0.52 1247 0.58 6.01 3.36 31.70 6.70 1297 1794 33.16 37.70
23 208.92 0.80 1.59 0.49 6.24 2.71 16.36 3.64 15.56 1820 1554 23.93
26 138.60 0.65 2.37 0.24 6.40 1.70 12.90 2.18 18.87 20.59 1237  24.03
29 86.26 0.76 1.36 0.15 9.40 1.10 7.94 1.28 22.61 24.80 726 2584
32 55.42 0.54 0.79 0.11 10.11 0.50 5.26 0.76  25.74 27.83 441  28.18
35 19.54 0.33 0.58 0.24 4.93 0.57 3.50 0.48 25.78 26.36 2775  26.50
38 2.73 0.28 0.28 0.26 4.90 0.56 1.97 0.54  30.36 30.80 1.47  30.83
41 -1.90 0.27 0.33 0.28 6.22 0.58 2.11 045 3279 33.42 1.59 33.45
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Table S17. CFC-12 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)
8 541.86 9.38 3.88 0.54 5.92 5.43 25.85 6.15 9.44 17.10 2590 31.03

11 529.23 7.04 3.28 0.25 6.27 6.87 24.09 6.82 10.04 16.59 2448 29.57
14 513.74 3.23 2.34 0.39 6.65 6.79 27.78 8.19  10.59 16.19 28.19 32.51
17 429.29 1.66 8.06 1.04 7.17 6.71 30.63 8.51 11.65 1775 31.56  36.21
20 302.98 0.64 10.17 0.72 7.65 4.13 27.11 544  13.62 18.12 28.31 33.61
23 210.21 0.66 1.53 0.41 8.38 2.59 16.62 335  16.79 19.88 1593 25.48
26 151.48 0.65 1.90 0.14 9.06 1.73 13.33 2.10 20.54 23.10  12.62 26.32
29 86.94 0.77 1.74 0.14 11.19 1.16 9.61 1.51 24.55 27.41 8.76  28.77
32 45.38 0.39 0.97 0.18 9.98 0.47 5.24 0.87 25.93 28.02 4.07 2831
35 22.61 0.35 0.67 0.24 6.99 0.46 3.57 0.52 27.34 28.38 222 2847
38 5.70 0.30 0.38 0.25 6.21 0.49 2.21 0.50 31.35 32.01 1.62  32.05
41 -3.86 0.24 0.25 0.25 7.05 0.55 1.74 0.42 33.76 34.52 140 3454
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Table S18. CFC-12 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)
8 559.59  28.09 9.67 0.53 7.92  13.20 27.25 823 13.12 3494 29.69 45.85

11 528.65 11.94 9.68 0.57 7.50 7.20 22.23 740 11.29 22.11 2307 31.95
14 561.13 4.11 6.16 1.46 845 11.81 23.11 10.12  14.00 20.89 2576  33.17
17 559.83 9.67 19.11 0.82 10.68 4.32 44.36 10.94 17.49 26.54 47776 54.64
20 472.52 2.20 5.93 0.39 8.82 6.45 28.51 6.94 17.57 21.61 2937 36.46
23 422.00 1.05 2.10 1.00 9.17 4.17 26.13 5.34  19.15 2229 2626 34.44
26 35891 0.92 342 0.38 9.82 349 24.54 427 21.72 2449 2477 34.84
29 278.73 1.43 3.46 0.30 11.52 3.38 19.70 338 24.82 2799 1976  34.26
32 193.50 0.68 2.40 0.28 9.84 0.91 14.66 2.16 2493 27.19 1434  30.74
35 93.97 0.43 1.56 0.30 8.32 0.82 9.24 1.25 27.06 28.49 8.96 29.86
38 36.07 0.34 0.83 0.34 8.39 0.87 4.87 0.86 29.86 31.11 451 31.44
41 11.54 0.24 0.37 0.16 9.93 0.70 2.36 0.52 31.67 33.24 1.87 33.29
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Table S19. CFC-12 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)
8 537.03 17.78 4.37 0.76 6.16 11.06 24.83 6.39 9.42 23.03 26.68 35.25

11 539.66 6.58 2.63 0.54 7.33 6.13 25.20 6.00 10.01 17.07 2493 30.22
14 566.17 2.80 6.79 1.80 938 11.35 23.59 10.80 14.34 21.40 26.37 33.95
17 558.74 7.10 17.54 1.14  11.65 3.68 41.39 10.18 18.92 2727 4404 51.80
20 503.62 1.78 3.98 0.68 10.18 6.12 31.80 7.19 18.83 23.14 3228 39.72
23 442.58 0.88 3.28 1.59 10.32 4.73 28.42 595 20.12 23.80 2871 37.30
26 376.66 0.76 3.89 043 10.69 341 25.39 457 2234 2544 2567 36.14
29 302.06 1.23 4.09 0.33  12.30 341 20.99 3.63 25.29 28.60 21.36 35.70
32 211.40 0.57 2.10 0.32  10.51 1.01 15.76 223 2553 27.89 1561 31.96
35 111.92 0.34 1.07 0.32 9.00 0.84 9.85 142 27.46 29.05 9.60  30.60
38 43.05 0.33 0.81 0.33 8.72 0.85 5.65 0.97 30.32 31.62 5.46  32.09
41 8.24 0.18 0.27 0.14 9.34 0.67 2.27 0.53  31.10 32.50 1.97 32.56
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Table S20. CFC-12 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)
5 515.36  21.76 3.36 0.40 9.65 9.40 22.88 576 17.19 30.71 2398 38.96

8 542.95 7.13 2.72 0.40 4.58 5.93 28.55 6.01 9.56 14.77 2896  32.51

11 521.03 6.51 2.12 0.14 6.00 6.96 26.06 822 10.86 17.50 2626  31.56
14 470.96 1.60 3.84 0.44 5.63 6.78 30.15 830 11.00 1631 3047 3456
17 403.25 0.94 6.52 0.91 5.69 6.42 29.28 793 11.60 16.13 3021 34.24
20 300.40 0.77 7.83 0.69 5.79 4.00 26.08 524 13.88 17.38  26.65 31.81
23 227.90 0.75 1.87 0.45 6.68 2.80 18.35 334 1774 1997 1790 26.82
26 166.51 1.08 1.78 0.24 8.00 1.98 13.93 227 2246 2438 1349 2786
29 123.79 1.02 1.94 020 10.77 1.48 11.83 1.85  26.98 29.50 11.14 3154
32 48.48 0.64 1.30 0.21 9.75 0.62 7.12 124 29.11 30.95 6.28  31.58
35 18.12 0.66 0.64 0.25 6.78 0.32 3.37 0.71  31.21 32.07 210 3214
38 597 0.88 0.54 0.26 6.65 0.40 2.41 0.68  34.92 35.63 1.28  35.65
41 -3.56 0.96 0.50 0.19 8.85 0.47 1.91 0.64 37.15 38.25 1.09 38.26
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Table S21. CFC-12 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)
5 538.27  27.55 3.04 0.41 9.76 5.67 21.78 745  17.00 35.88  20.68 41.41

8 525.63 8.23 4.29 3.28 6.49 5.05 23.54 7.09 1143 18.98 2322  29.99

11 529.76  11.64 292 2.11 6.32 7.24 22.86 825 11.85 2090 23.14 31.18
14 483.53 3.29 2.49 0.71 5.26 6.90 27.18 836 11.34 1697 2724  32.10
17 405.53 1.97 7.00 0.99 5.21 5.98 28.34 8.13 11.86 16.21 2939  33.57
20 294.62 1.06 8.17 0.69 5.40 3.66 25.59 535 13.97 17.59 26.08 3146
23 211.73 0.75 1.47 0.32 5.96 2.52 16.71 320 1749 19.22 1645 2530
26 150.66 1.05 1.57 0.24 7.61 1.69 12.49 206 21.87 2384 11.60 26.52
29 115.83 1.05 1.64 0.16  10.80 1.37 10.65 1.65 2645 29.09 9.58  30.62
32 53.95 0.65 1.32 021  10.23 0.67 7.92 123 28.48 30.67 649  31.35
35 8.68 0.47 0.71 0.25 7.46 0.42 3.85 0.78  30.48 31.57 220 31.64
38 8.35 0.56 0.30 0.22 6.87 0.47 1.34 053 33.85 34.57 0.76  34.58
41 14.09 0.52 0.32 0.20 8.78 0.51 1.38 0.51 36.38 37.45 090 37.46
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Table S22. CFC-12 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)
8 546.89 7.52 3.00 0.36 5.41 6.24 26.84 6.69 9.02 15.61 27.14 31.31

11 506.49 6.07 2.27 0.23 6.95 6.69 27.63 8.47 10.60 17.85 27.65 3291
14 452.08 3.18 7.31 0.56 7.31 5.50 28.46 8.65 10.84 19.20 2796 3391
17 360.41 1.48 9.55 0.94 7.56 5.07 30.27 7.67 11.63 19.53  30.10 35.89
20 248.11 1.39 7.94 1.15 8.17 3.13 22.31 452 13.66 20.50 20.66 29.11
23 194.89 0.90 1.59 0.46 9.03 2.58 14.26 2.55 16.81 20.85 1223  24.17
26 164.04 1.01 2.06 0.35 10.00 2.44 12.93 1.90 20.24 2398 10.82  26.30
29 127.80 1.26 2.18 026 11.42 1.70 12.32 1.78  23.78 27.44 1036 29.33
32 48.49 0.48 1.43 0.26 9.32 0.62 7.52 122 2394 26.13 6.18 26.85
35 12.17 0.35 0.51 0.29 8.31 0.54 2.61 0.52 26.21 27.57 1.93 27.63
38 0.18 0.37 0.30 0.27 7.44 0.62 1.74 045 29.54 30.50 1.31  30.52
41 -1.46 0.23 0.30 0.24 7.54 0.77 1.65 0.39 32.16 33.05 1.44  33.09
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Table S23. CFC-12 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)
8 540.72 5.82 3.21 0.46 4.99 5.50 25.01 6.59 8.65 1476 2501 29.04

11 501.40 8.43 2.18 0.27 6.35 5.81 24.62 7.78 9.85 1790 2436 30.23
14 465.90 3.05 4.81 0.39 6.61 6.63 28.13 8.03 10.08 1721 2796 32.83
17 373.10 1.16 7.93 0.81 7.15 5.93 26.27 7.58 10.76 1632 27.36 31.85
20 293.03 1.13 8.29 1.23 7.92 4.23 21.15 448  12.63 17.53  21.72 2791
23 243.90 0.74 1.66 0.24 9.14 3.14 14.96 2.71 15.87 19.27 1444  24.08
26 232.51 0.74 1.53 0.20 10.48 2.49 14.64 222 19.34 22.61 14.18  26.69
29 176.78 0.89 2.44 0.30 11.94 2.21 14.87 2.19 23.64 26.84 1479  30.64
32 87.04 0.26 1.43 0.26 9.25 0.69 9.95 1.52  23.60 25.68 931 2732
35 19.50 0.36 0.85 0.26 9.04 0.43 4.48 0.70  27.29 28.90 3.65 29.13
38 -0.75 0.44 0.28 0.28 7.62 0.52 1.49 0.44  30.59 31.55 1.09 31.57
41 0.96 0.51 0.31 0.27 7.71 0.85 1.93 0.47 33.34 34.26 1.53  34.30
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Table S24. CFC-12 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)
5 542.25  40.89 2.81 0.51 9.82  10.66 25.22 7.15  18.75 47.12 26.61 54.12

8 535.33 6.36 3.65 0.43 4.29 5.01 27.09 5.86 9.65 1436 27.43  30.96

11 511.84 8.41 221 0.23 5.04 7.93 22.61 732 10.50 1696 2348 28.97
14 469.95 2.27 1.85 0.41 4.71 5.68 24.97 742 10.38 1476  25.13  29.15
17 414.22 1.43 7.53 1.01 4.50 5.79 27.35 7.61  10.51 14.66 2855  32.09
20 293.59 1.05 10.94 0.78 4.46 3.48 24.21 545 11.74 14.74 2626 30.12
23 207.31 0.86 1.06 0.89 4.99 2.68 14.98 323 1448 16.03 1491 21.89
26 136.58 0.88 224 0.45 6.01 1.69 11.32 211 1772 19.05 1134  22.17
29 82.60 1.31 1.26 0.16 8.54 0.87 6.97 1.28 21.32 23.13 6.83 24.12
32 44.64 0.71 0.66 0.25 7.61 0.67 3.82 0.70  22.62 23.97 342 2421
35 20.90 0.28 0.39 0.38 5.46 0.71 2.65 051 2354 24.22 232 2434
38 -0.24 0.19 0.25 0.27 5.30 0.86 1.70 042  26.95 27.50 1.54  27.54
41 1.53 0.22 0.33 0.25 5.89 1.01 1.77 039 28.86 29.47 1.83  29.53
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Table S25. CFC-12 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)
5 547.09  46.70 6.13 0.56 1096 11.67 23.27 8.40  20.76 5446 2349 5931

8 536.16 2598 5.15 0.42 8.38 4.24 26.39 7.84 15.54 33.66 25.61 4230

11 516.01 11.26 4.80 0.37 5.84 6.25 23.42 6.60 12.01 19.69 2391 3097
14 493.51 4.56 3.18 0.50 4.67 6.75 29.95 7.37  10.90 16.55 2991 34.19
17 429.25 2,61  10.56 1.28 4.19 5.96 33.06 773  11.10 16.18 3446  38.07
20 299.36 095 10.60 0.63 4.09 3.65 26.52 552 12.23 1492 2836 32.05
23 209.32 0.83 0.90 1.02 4.59 2.98 15.69 340 14.81 16.35 1556 2257
26 137.60 0.80 2.42 0.38 5.55 1.65 11.17 2.15  18.01 19.11 1133 2222
29 91.51 1.27 1.35 0.17 8.39 0.96 7.47 1.39 21.32 23.11 7.28 24.23
32 45.55 0.63 0.71 0.22 7.59 0.63 4.25 0.81 22.38 23.74 391  24.06
35 18.90 0.26 0.36 0.39 5.29 0.73 2.64 0.53  23.38 24.02 237 2414
38 -3.58 0.22 0.25 0.25 5.14 0.81 1.71 042 26.78 27.30 1.55 27.34
41 -0.62 0.23 0.26 0.23 5.90 0.99 1.60 038 2841 29.03 1.66  29.08
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Table S26. CFC-12 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)
5 555.00 20.55 4.72 0.21 8.73 5.90 24.35 577  14.11 27.05 2547 37.15

8 53599  23.53 3.76 0.55 8.53 5.24 26.96 7.28  13.60 30.19  26.87 4041

11 524.52 9.71 3.16 0.29 7.51 6.44 23.85 6.74  12.07 1934 2425 31.02
14 498.34 2.82 3.12 0.45 6.43 7.03 28.09 7.11  10.54 16.17  28.25 3255
17 413.37 146 10.15 1.70 6.60 6.28 32.69 6.11 1141 15.83 3430 37.78
20 295.70 0.65 4.97 0.50 7.28 4.22 25.38 420 13.62 17.34 2536 30.72
23 192.15 0.60 1.59 0.52 8.09 2.69 16.51 2.84 1698 19.64 16.10 25.39
26 124.53 0.58 1.97 0.12 8.37 1.48 11.24 1.75  20.57 2255 1097  25.08
29 74.57 0.66 1.54 0.11  11.08 1.01 8.19 1.20 2478 27.45 746  28.45
32 33.87 0.31 0.71 0.17  10.07 0.30 4.34 059 26.19 28.20 342 2841
35 23.04 0.29 0.41 0.26 6.16 0.44 275 053 28.11 28.86 1.86  28.92
38 3.38 0.23 0.34 0.22 6.47 0.50 2.15 049 3227 32.95 1.77  32.99
41 -10.80 0.25 0.25 0.20 8.79 0.45 1.57 039 34.93 36.04 1.25  36.06
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Table S27. CFC-12 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)
8 537.63 10.57 4.81 0.35 6.48 5.94 24.93 6.39 9.42 1899 2454 31.03

11 532.26 8.26 3.00 0.28 8.03 6.14 24.81 7.56 11.61 19.60 2455 31.41
14 516.21 1.84 2.76 0.28 7.92 7.27 27.92 791 11.16 17.22 2822 33.06
17 443.87 092 1193 1.94 8.58 6.10 37.60 6.66 12.48 18.03  39.32 43.26
20 318.50 0.71 3.85 0.44 9.28 4.48 26.92 450 1495 19.55 26.61 33.02
23 213.94 0.58 1.57 0.57 9.95 2.93 17.25 3.10 18.16 21.41 17.01 27.35
26 143.95 0.64 2.06 0.19 9.86 1.63 13.05 2.01 2142 2397 12776  27.16
29 74.77 0.83 1.57 0.15 11.34 0.97 8.89 1.34  25.12 27.89 8.18  29.07
32 31.54 0.45 0.68 0.16 10.09 0.29 4.49 0.67 26.12 28.19 330 28.38
35 11.61 0.35 0.35 0.25 6.33 0.43 2.53 0.51 27.73 28.55 1.13  28.57
38 11.63 0.36 0.26 0.26 6.43 0.58 1.95 048 31.82 32.50 1.32  32.53
41 1.16 0.40 0.27 0.23 7.73 0.53 1.93 0.38  33.67 34.59 1.36  34.61
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Table S28. CFC-12 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)
5 542.44  29.18 0.58 037 1145 3.35 24.59 9.14  17.90 3724 2482 4475

8 539.66 13.49 2.67 032 1047 5.11 28.16 9.84 18.36 29.09  26.56  39.39

11 521.72 3.62 4.83 0.56 6.03 7.57 29.39 937 12.78 20.14 2898 3529
14 396.24 1.39 9.05 0.46 5.46 5.25 44.37 13.19 1291 21.82 4444 4951
17 204.01 0.84 6.88 0.56 491 3.12 29.14 9.43  14.69 19.15 2949 35.16
20 84.54 0.57 3.98 0.45 5.73 1.22 16.18 441 18.88 21.00 15.72  26.23
23 22.27 0.50 0.97 0.12 7.12 0.46 5.92 1.47  24.09 25.52 433  25.88
26 17.49 0.59 0.45 0.11 9.47 0.18 2.47 0.68  27.98 29.64 098  29.66
29 11.39 0.87 0.47 0.11 1324 0.27 2.00 0.78 31.23 34.00 0.80  34.01
32 -0.56 0.67 0.41 0.12 11.53 0.19 1.58 0.75 32.64 34.66 0.62 34.67
35 -2.70 0.38 0.44 0.17 7.11 0.23 1.54 0.64  33.59 34.37 0.57 3438
38 -7.16 0.35 0.39 0.18 6.50 0.28 1.16 0.54  36.12 36.73 0.52  36.73
41 -2.83 0.35 0.43 0.15 9.04 0.31 1.10 055 37.84 38.92 0.60 38.93
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Table S29. CFC-12 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)
5 553.66  30.24 3.03 0.33  10.58 6.93 31.23 9.94 17.67 40.92  28.19  49.69

8 52351  10.19 3.92 0.21 8.16 8.26 23.05 8.04 14.61 25.01 2094 32.61

11 528.47 5.64 242 0.28 6.37 7.59 22.50 8.74 13.03 19.83 2225 29.81
14 423.88 1.75 7.57 0.66 5.25 8.14 34.77 11.12  13.02 20.12 3539 40.71
17 225.63 0.89 6.62 0.41 5.04 3.57 26.12 821 1426 18.21 2654 32.18
20 121.87 0.54 4.03 0.37 5.55 1.50 15.98 3.89 1827 1999 1594 2557
23 48.29 0.60 1.58 0.11 6.80 0.75 9.33 1.97 23.85 25.16 8.74  26.64
26 3.96 0.65 0.80 0.08 9.47 0.32 4.07 093 28.70 30.39 286  30.53
29 -5.90 0.79 0.47 0.10 1429 0.17 2.23 0.73 3293 35.98 0.50  35.99
32 3.25 0.70 0.51 0.10 14.47 0.23 1.85 0.78  35.04 37.97 0.64 37.97
35 0.40 0.50 0.56 0.17 9.27 0.23 1.74 0.76  35.97 37.20 054 37.20
38 -1.28 0.49 0.64 0.20 7.74 0.27 1.80 0.66  37.86 38.69 055 38.70
41 -2.83 0.44 0.58 0.17  10.89 0.31 1.49 0.61 3949 41.00 0.72  41.00
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Table S30. CFC-12 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)
8 549.22 3.59 343 0.38 5.61 8.50 23.63 7.46 9.90 1596 2420 28.99

11 532.17 4.67 7.37 1.37 8.63 5.92 32.59 13.50 13.52 22.81 33.08 40.18
14 389.03 098 22.84 1.42 8.89 2.70 46.53 15.04 1449 23.69 5149 56.68
17 130.75 0.76 1741 1.36 9.77 0.66 25.50 7.10 15.76 20.55 3046  36.75
20 19.38 1.08 2.52 0.61 10.18 0.62 4.67 1.85 17.36 20.59 3.83 2094
23 -3.45 1.59 1.23 0.21 10.34 0.36 2.56 0.94 19.62 22.35 201 2244
26 11.90 1.47 0.96 0.23  10.98 0.29 2.42 0.73 21.83 24.60 1.36  24.64
29 13.72 1.51 0.96 022 11.99 0.43 2.40 0.66 24.33 27.28 1.08 27.30
32 9.08 0.36 0.57 0.28 9.31 0.69 1.85 0.56 2290 24.78 1.34 2482
35 -1.69 0.23 0.30 0.35 9.11 0.85 1.01 0.44 2493 26.56 1.04  26.58
38 6.88 0.27 0.21 0.27 8.74 0.93 1.36 0.40 27.63 29.00 1.36  29.04
41 -4.17 0.20 0.30 0.25 8.92 1.07 1.56 0.36  31.12 32.39 1.68 3243
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Table S31. CFC-12 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)
8 546.34 4.97 2.67 0.30 5.04 7.65 21.27 6.63 9.38 1483 21.92 26.46

11 527.80 6.55 4.22 0.53 7.53 6.29 29.73 11.47 1190 20.74 29.73  36.25
14 392.67 1.83 17.33 0.93 7.72 4.62 41.34 1293  12.54 23.63 43.14 49.19
17 190.98 1.14  12.40 1.50 8.47 2.42 24.17 743  13.97 20.66  25.35 32.70
20 96.18 0.86 5.22 1.06 9.45 1.59 11.19 2.63 1644 20.80 9.51 2287
23 76.80 1.25 1.33 0.34 1041 1.21 7.08 143 1949 23.08 3.59 23.36
26 76.20 1.51 1.45 0.31 11.46 1.64 8.81 1.29  22.10 26.24 418 26.58
29 48.98 1.56 1.94 0.28 12.38 1.02 8.39 1.20 25.04 29.05 393 29.32
32 14.99 0.34 0.89 0.31 9.46 0.63 3.71 0.67 23.58 25.62 2.18 2571
35 6.16 0.28 0.39 0.32 8.93 0.73 1.60 0.47  25.69 27.25 1.12 2727
38 -2.85 0.25 0.30 0.27 8.24 0.77 1.68 0.40 28.43 29.63 1.41  29.66
41 -9.63 0.20 0.36 0.22 8.37 0.85 1.58 0.34  31.39 32.51 1.37 3254
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Table S32. CFC-12 error budget for Southern polar 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)
5 54747 3421 3.43 0.56  10.00 6.21 23.61 7.83  18.85 41.57 2382 47091

8 53454  10.27 2.28 0.59 4.95 6.32 26.04 6.47 11.34 18.20 2632  32.00

11 490.35 5.71 2.98 0.23 4.97 6.07 22.61 6.95 10.80 15.67 23.10 27091
14 447.74 2.86 3.04 0.23 4.64 6.09 26.42 7.20  10.06 14.09 2699 3045
17 369.99 2.04 8.90 0.79 4.37 5.11 26.15 7.11 9.68 13.59 27.80 30.94
20 260.15 1.49 8.66 1.52 4.71 3.58 20.72 4.55  10.90 13.59 2233 26.14
23 170.39 0.81 0.96 0.98 5.64 2.49 13.12 259 1371 15.37  13.08 20.18
26 114.48 1.07 1.89 0.31 7.67 1.48 9.17 1.65 17.38 19.26 9.14 2132
29 69.77 1.39 1.05 0.14 9.48 0.72 5.64 1.06 21.71 23.83 545 2444
32 41.96 0.35 0.67 0.31 7.40 0.65 3.53 0.60  20.77 22.13 320 2236
35 14.88 0.25 0.36 0.29 7.59 0.60 2.04 043 23.73 24.97 1.52  25.01
38 12.65 0.20 0.24 0.25 7.38 0.78 1.58 046  26.86 27.87 149 2791
41 -4.93 0.40 0.43 0.26 7.74 1.11 1.79 037 29.04 30.07 191 30.13

Southern polar summer day FR

405’;"'""'l""""'l""""''"'''|''"""'|"'"'A"'ir[]'tér'f'""E

§: o |ILS

30 :

£ ]
< o Spectro
= + noise ]
E . o total
_ A random 1

10 + syst

O ---------I---------I.........I.........I.........I.........I.........:

0 10 20 30 40 50 60 70

CFC-12 uncertainty / pptv

Figure S31. V8H_F-12_61 Southern polar summer day



34 G. P. Stiller et al.: Supplement 2 to: Version 8§ IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S33. CFC-12 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 53530 10.35 5.27 0.11 9.74 4.52 20.83 6.62 17.33 2338 2194 3207

8 54336  36.22 2.41 0.60 10.17 4.54 29.32 9.65 20.13 4420 29.09 5292

11 500.56  14.02 442 0.20 6.65 6.92 21.13 6.61 14.04 22.67 2194 3155
14 467.81 4.70 2.93 0.35 4.46 5.47 29.04 6.87 10.97 1490 2949 33.04
17 386.98 3.29 8.46 1.38 343 5.67 27.50 6.10 10.14 13.33  29.10 32.01
20 265.07 0.99 6.98 0.87 3.01 3.71 23.19 421  11.29 1298 2424 2750
23 177.21 0.88 0.73 0.85 3.08 2.82 14.11 255 1421 15.07 14.14  20.66
26 104.87 0.70 2.05 0.19 3.41 1.44 10.42 1.79  17.84 1843 1044  21.18
29 49.05 1.08 1.06 0.09 8.09 0.41 5.55 1.05 21.72 23.32 530 2391
32 22.46 0.70 0.34 0.12 8.99 0.31 2.29 045 2420 25.87 1.79  25.93
35 7.40 0.15 0.30 0.34 4.25 0.61 1.79 042 2371 24.13 .33 24.17
38 -6.00 0.18 0.18 0.28 4.48 0.62 1.09 041 27.76 28.13 1.03  28.15
41 -2.52 0.18 0.22 0.18 5.29 0.76 1.30 041 29.71 30.19 1.31 30.22
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Table S34. CFC-12 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)
5 530.53  18.50 4.02 0.31 8.51 7.81 26.34 590 13.02 25.04 27.62 3728

8 53494  17.99 1.69 0.65 8.35 5.80 27.16 7.69 13.25 2624 26.72 3745

11 504.94 5.51 2.26 0.35 7.11 6.25 24.80 6.40  10.57 1640 2498  29.88
14 459.98 1.43 4.05 0.58 7.03 7.51 30.13 7.42  10.40 15.15 31.08 34.58
17 326.77 0.86 9.22 1.33 7.80 5.58 31.27 572 12.04 16.11 3280 36.54
20 201.20 0.53 3.40 0.28 8.67 3.33 19.55 3.16 1520 1832 19.64 26.86
23 118.58 0.55 1.17 0.14 9.07 1.87 12.11 1.97 19.24 21.65 11.81 24.66
26 59.25 0.47 1.35 0.10 8.55 0.78 7.33 1.12 2275 24.44 7.17 2547
29 30.25 0.53 0.78 0.04 11.84 0.30 4.08 0.68 2731 29.87 3.45  30.06
32 4.78 0.33 0.42 0.10 11.17 0.14 221 049  29.50 31.60 1.40  31.63
35 -6.00 0.15 0.25 0.18 597 0.17 1.32 051 31.32 31.91 0.60 31.92
38 -9.80 0.17 0.24 0.19 6.86 0.23 1.21 047  35.65 36.32 0.62 36.32
41 3.39 0.39 0.24 0.15 10.10 0.26 1.20 037 38.53 39.85 0.69 39.86
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Table S35. CFC-12 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)
5 535.07 20.74 441 0.30 9.00 6.30 22.87 723 1351 2844 2280 3645

8 536.84  18.71 2.32 0.62 8.76 6.06 28.28 7.48 14.84 27.97 27.62 39.31

11 507.09 7.08 3.76 0.33 7.01 5.89 22.62 6.46 11.90 18.55 2235 29.04
14 459.00 2.19 3.55 0.61 5.97 7.41 29.84 7.12 1091 1528 30.58 34.19
17 335.39 1.21 8.56 1.20 5.92 5.62 30.05 6.00 11.83 15.55 3130 34.95
20 201.32 0.80 4.80 0.50 5.84 3.23 20.99 371 14.57 16.55 2147 27.11
23 109.82 0.75 1.04 0.14 5.73 1.80 12.16 2.14 1845 19.82  11.73  23.03
26 48.63 0.49 1.28 0.12 6.19 0.79 7.27 1.24  22.60 23.68 6.72  24.62
29 16.12 0.48 0.65 0.05 11.58 0.26 3.57 0.71  27.79 30.22 2.59  30.34
32 5.41 0.37 0.32 0.08 12.03 0.12 1.82 048 31.30 33.57 090 33.58
35 7.66 0.28 0.42 0.16 6.25 0.15 2.01 0.52  33.07 33.71 0.88  33.73
38 4.65 0.38 0.50 0.19 7.72 0.16 1.91 0.54 3727 38.11 093 38.12
41 0.90 0.71 0.33 0.14  11.58 0.26 1.43 0.53 40.22 41.88 0.86 41.89
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Table S36. CFC-12 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 54336 1594 4.29 0.47 2.52 4.89 25.37 11.54 15.46 26.08 2527 36.32

11 496.28 3.41 3.72 0.40 3.08 6.45 30.08 8.34 12.32 17.22  30.11 34.69
14 406.99 1.16 10.35 0.59 3.77 5.58 30.67 7.14  13.64 19.66  30.74 36.49
17 299.52 1.18 6.41 0.36 2.99 4.69 24.20 496 14.35 19.66 2244 29.83
20 251.55 0.86 4.94 0.33 1.34 3.99 19.92 3.15 15.17 21.10 1531 26.07
23 204.68 0.82 3.14 0.16 3.08 3.61 15.30 1.65 17.69 19.56  14.15 24.14
26 148.74 1.03 1.91 0.14 3.14 1.99 12.76 1.34  19.80 21.07 1145 2398
29 98.41 0.75 1.50 0.32 5.80 1.29 9.45 0.82  23.38 24.54 8.53 2598
32 51.69 0.29 1.44 0.35 5.63 0.65 7.53 0.64  25.06 26.24 5.60 26.83
35 14.62 0.24 0.76 0.36 5.89 0.39 3.82 0.46  29.68 30.41 2.58  30.52
38 7.04 0.38 0.53 0.39 5.61 0.33 2.35 042 34.84 35.34 1.69  35.38
41 2.04 0.46 0.51 0.45 8.93 0.27 2.21 0.46 40.11 41.13 1.60 41.16
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Table S37. CFC-12 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)
8 539.08 10.64 4.01 0.42 2.55 5.80 24.88 10.49 14.36 21.79 25.10 33.24

11 522.16 2.04 4.93 0.30 2.50 6.41 26.67 8.84 12.89 18.44 2630 32.12
14 436.06 1.62 9.32 0.46 3.54 5.58 31.13 7.80 14.38 19.22  31.63 37.01
17 299.23 1.14 8.06 0.31 2.59 3.80 25.70 572 14.83 17.87 26.10 31.63
20 180.39 0.87 5.82 0.23 1.56 3.20 16.97 2.83 15.25 17.85 16.04 24.00
23 123.02 0.79 2.05 0.25 341 2.15 11.83 1.25 19.59 21.70 8.69  23.37
26 91.85 1.67 1.73 0.12 2.37 1.81 8.06 0.92 18.83 20.00 5.94  20.86
29 79.09 1.05 1.54 0.40 5.30 0.66 6.85 0.70 22.69 23.80 532 24.38
32 46.09 1.12 1.30 0.50 6.62 0.48 5.07 0.59 24.44 25.57 4.08 2590
35 -3.61 0.33 0.51 0.46 4.89 0.78 2.70 0.36  24.37 24.93 2.19  25.03
38 0.46 0.42 0.28 0.41 5.24 0.75 1.38 0.39 28.30 28.81 1.19 28.83
41 -7.69 0.51 0.21 0.41 5.55 0.61 1.52 0.35 3271 33.21 1.12  33.23
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Table S38. CFC-12 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)
8 522.37 15.35 3.73 0.43 4.77 4.58 25.70 13.59 18.71 29.70  24.63  38.58

11 478.22 2.53 1.93 0.27 2.05 5.60 25.25 722  11.44 1453 2560 29.44
14 427.61 1.50 6.66 0.48 1.95 6.56 29.80 6.54 11.98 1497 30.72 34.18
17 31491 0.58 5.76 0.32 1.59 5.00 24.06 470 1327 1522 24.63 28.95
20 225.78 0.57 3.02 0.27 1.77 3.19 18.30 2.69 15.16 16.02 18.39 24.39
23 174.34 0.54 1.53 0.16 2.58 1.73 12.90 1.55 19.61 20.07 1277  23.78
26 126.47 0.49 2.19 0.09 2.82 1.37 11.48 1.23 2241 2273  11.56  25.50
29 67.21 0.46 2.16 0.32 6.70 0.81 8.11 0.87 26.14 27.11 8.08 28.29
32 26.81 0.47 1.06 0.21 7.54 0.33 4.03 0.46  30.10 31.09 3.69 31.31
35 5.17 0.42 0.50 0.36 4.90 0.26 2.08 0.35 3232 32.74 1.25 3276
38 0.70 0.92 0.24 0.41 4.53 0.46 1.48 0.44  34.80 35.14 094 35.15
41 -3.79 0.91 0.21 0.44 4.93 0.62 1.48 041 37.51 37.86 1.14  37.88
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Table S39. CFC-12 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)
8 527.86 16.73 3.77 0.57 7.43 4.25 27.19 17.30 24.72 36.59 26.04 4491

11 493.20 3.06 2.65 0.30 2.38 6.20 25.41 7.72  13.28 1695 25.60 30.70
14 443.18 0.97 6.52 0.52 2.87 5.77 28.51 6.99 13.13 16.83 2891 33.46
17 357.58 0.81 7.31 0.49 2.44 5.93 29.24 578 14.31 17.13  29.92 3448
20 243.23 0.66 4.04 0.35 1.52 3.57 20.37 338 15.82 16.85 20.61 26.62
23 175.10 0.51 2.16 0.11 2.89 2.12 14.52 1.70  20.28 20.81 1449 2535
26 111.95 0.48 2.21 0.10 3.16 1.18 10.54 1.16  22.06 2245 1056 24.81
29 78.04 0.41 1.97 0.32 6.78 0.76 7.43 0.75 26.35 27.35 7.29  28.30
32 31.77 0.27 1.37 0.25 6.92 0.31 4.83 0.61 29.39 30.27 4.61 30.62
35 -8.67 0.28 0.57 0.37 5.29 0.25 2.13 042 3227 32.74 1.64 3278
38 -6.93 0.66 0.23 0.44 4.74 0.44 1.35 0.40 34.64 34.99 0.96 35.00
41 -7.20 0.71 0.20 0.46 5.02 0.58 1.38 0.40 37.45 37.82 1.03 37.83
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Table S40. CFC-12 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)
8 519.27 10.20 6.64 0.30 5.33 4.68 22.51 1227 19.79 2599 2391 3532

11 512.33 4.76 4.10 0.41 2.36 5.18 24.59 795 11.50 1594 2486 29.53
14 488.67 1.83 5.98 0.23 1.89 4.60 25.26 6.95 11.83 14.88 25.86 29.83
17 442 .91 1.85 5.69 0.45 2.14 5.97 30.72 5.71 12.74 15.03 3145 34.86
20 319.94 1.26 4.42 0.18 1.90 5.05 24.74 377 12.85 14.19 2530 29.01
23 208.75 0.77 1.74 0.12 3.66 2.75 16.72 220 19.18 1992  16.74 26.01
26 154.36 0.88 291 0.32 1.60 1.66 11.19 126 17.23 1776~ 11.10  20.94
29 94.37 1.00 3.08 0.30 4.87 0.63 9.10 1.06 22.17 22.84 941 2470
32 44.66 0.89 1.37 0.45 5.90 0.23 4.33 0.54  23.89 24.69 425 25.05
35 13.89 0.22 0.50 0.46 3.67 0.70 2.60 0.36 22.84 23.21 2.11  23.30
38 -4.32 0.31 0.13 0.35 4.17 0.73 1.60 042 26.33 26.68 141 26.72
41 -4.16 0.32 0.22 0.50 3.80 0.92 1.66 0.40 29.36 29.63 1.69  29.67
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Table S41. CFC-12 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)
14 491.95 1.24 2.56 0.09 3.30 4.57 25.58 8.11  12.33 15.68 25.81 30.20
17 440.96 0.68 3.85 0.26 1.13 5.81 30.19 6.46 13.43 1536  30.79 3441
20 318.98 0.92 5.33 0.16 1.78 4.97 25.59 459 1491 16.12  26.38  30.91
23 199.21 0.61 1.94 0.11 3.40 3.24 16.55 224  18.76 19.47 16.67 25.63
26 135.99 0.67 2.14 0.18 2.51 1.33 10.89 1.39 18.91 19.22  11.03 22.16
29 74.65 0.71 2.30 0.37 4.93 0.62 8.14 0.95 22.65 23.30 8.24 2471
32 20.34 0.56 0.87 0.35 6.39 0.29 3.59 0.49 2498 25.87 3.18 26.06
35 12.57 0.19 0.39 0.35 5.05 0.63 1.92 0.44 2582 26.37 1.33  26.40
38 6.73 0.17 0.21 0.44 5.00 0.69 1.95 0.48 28.84 29.31 1.67  29.35
41 -6.42 0.19 0.31 0.47 4.48 0.74 1.89 0.38  32.17 32.50 1.84 32.56
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Table S42. CFC-12 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)
8 543.86 8.76 7.25 0.51 9.03 3.56 28.78 1432 26.23 3243  29.89 44.10

11 513.39 4.52 3.92 0.32 9.39 471 26.73 1554 26.64 34.01 2559 42.56
14 495.51 1.69 5.79 0.47 2.66 6.05 30.29 8.09 15.21 18.18 31.05 35.98
17 382.63 0.53 7.02 0.41 2.71 5.83 30.71 6.86  14.90 17.66 3149 36.10
20 259.22 0.51 6.26 0.36 1.57 4.45 23.34 398 16.51 18.44 2355 2991
23 153.01 0.48 1.99 0.09 2.78 2.10 15.16 1.93  19.71 20.40 1490 25.26
26 85.48 0.50 1.80 0.08 3.10 1.14 9.51 .11 22.20 22.68 921 2448
29 29.62 0.45 1.19 0.23 6.29 0.57 5.73 0.64 2584 26.82 479 27.25
32 -0.39 0.33 0.63 0.21 7.21 0.17 2.32 0.36  29.67 30.59 1.55 30.63
35 -3.09 0.20 0.29 0.30 5.84 0.31 1.57 042 33.21 33.76 0.70  33.76
38 9.37 0.25 0.31 0.41 5.14 0.40 1.54 0.41  36.55 36.94 0.98 36.95
41 5.88 0.33 0.35 0.45 7.02 0.42 1.54 0.37 40.20 40.83 1.33  40.85
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Table S43. CFC-12 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)
8 588.39  14.01 1.06 0.63 8.42 4.70 36.31 1430 23.77 3221  36.62 48.77

11 515.14 4.43 3.06 0.47 9.46 5.03 28.37 15.16  25.90 32.81 27.80 43.00
14 479.12 1.82 6.49 0.58 2.67 5.97 30.43 8.00 15.06 1852  31.02 36.13
17 373.22 0.59 7.05 0.45 2.48 6.41 30.82 6.58 14.67 17.05 31.86 36.13
20 248.96 0.54 5.32 0.35 1.54 4.04 21.35 3.67 16.35 18.10 21.37 28.00
23 160.86 0.50 2.29 0.07 2.83 2.35 16.16 1.89  20.01 21.03 1556 26.16
26 80.65 0.50 2.22 0.11 3.14 1.26 9.85 1.18 22.14 22.62 9.68 24.60
29 25.99 0.48 1.12 0.24 6.39 0.45 4.51 0.60 25.90 26.80 398 27.09
32 13.06 0.35 0.52 0.20 6.85 0.28 2.68 0.41  29.07 29.96 1.64  30.00
35 12.59 0.15 0.50 0.31 5.52 0.41 2.45 041 3243 32.96 1.56  33.00
38 5.03 0.17 0.44 0.40 5.28 0.43 2.23 0.42  36.05 36.47 1.71  36.51
41 -10.20 0.26 0.41 0.45 6.62 0.44 1.97 0.37 39.73 40.31 143 40.33
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Table S44. CFC-12 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)
8 536.13 11.72 5.09 0.41 2.65 5.39 26.25 10.01 14.52 23.15 25776 34.63

11 519.53 3.06 5.67 0.22 3.27 5.63 23.98 825 12.64 1797 2374 29.78
14 470.79 1.38 5.79 0.50 3.28 6.14 28.16 7.17  13.40 17.02  28.61 33.29
17 427.60 0.81 4.92 0.27 2.23 5.62 29.76 6.03 14.48 17.54 29.76  34.54
20 304.16 0.81 5.59 0.39 1.95 4.12 22.19 385 1572 17.31 2253 2841
23 262.24 0.67 3.36 0.20 1.74 2.69 19.74 246 1791 19.22 1921 27.18
26 161.21 0.80 3.38 0.10 2.09 1.99 14.29 1.65 19.71 20.60 13.83 24.81
29 118.97 1.19 2.45 0.50 5.60 0.91 9.09 1.05 23.25 24.29 8.61 25.77
32 67.48 0.77 1.59 0.36 6.29 0.37 6.76 0.57 24.29 25.26 6.42  26.06
35 19.48 0.44 0.64 0.39 5.01 0.65 3.77 0.46 27.25 27.81 3.14 27.99
38 -2.07 0.41 0.25 0.41 4.38 0.64 2.23 0.44  30.72 31.08 1.69 31.12
41 -1.20 0.47 0.19 0.48 4.74 0.64 1.55 0.40 34.63 34.98 1.34  35.00
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Table S45. CFC-12 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)
8 542.57 12.80 4.80 0.51 2.69 5.57 29.08 9.77 14.07 2276 29.09 36.94

11 519.66 3.85 3.59 0.31 2.35 6.05 26.18 8.07 12.28 16.57 2640 31.17
14 491.39 1.10 5.39 0.49 3.30 6.18 27.87 724  13.62 17.84 27.85 33.08
17 427.56 0.77 5.18 0.34 2.31 6.12 30.86 6.47  14.65 18.15 30.82 35.76
20 320.75 0.82 6.09 0.68 2.07 4.14 23.76 396 15.97 19.06 23.05 29.92
23 259.05 0.73 2.81 0.29 1.86 2.44 19.36 242  18.03 1934  18.69 26.90
26 179.71 0.71 391 0.12 2.21 1.60 15.71 1.77 19.94 20.79 1544 2590
29 102.79 1.22 3.09 0.52 5.83 0.89 9.46 1.14  23.57 24.64 924 2632
32 68.33 0.96 1.42 0.32 6.27 0.31 5.85 0.56 23.98 24.99 526 25.53
35 19.11 0.52 0.58 0.39 4.58 0.70 3.88 041 26.64 27.13 332 27.34
38 -11.57 0.67 0.28 0.41 4.19 0.65 2.24 0.39 29.64 29.99 1.71  30.04
41 -13.02 0.54 0.19 0.44 4.24 0.75 1.39 0.35 33.12 33.41 1.32  33.44
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Table S46. CFC-12 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)
8 539.43  14.90 7.17 0.42 6.53 6.36 26.60 14.61 2270 34.00 2524 4235

11 504.59 3.50 4.98 0.28 2.27 5.94 25.09 8.44 13.80 18.08 2534 31.13
14 490.66 1.74 5.23 0.41 3.15 6.13 27.86 7.03  13.20 1736 27.87 32.83
17 427.57 0.77 6.06 0.23 2.20 6.70 30.88 6.20 14.24 17.45 3127 35.81
20 321.92 0.77 5.66 0.39 1.51 4.84 26.15 4.06 15.83 1792 2623 31.77
23 222.14 0.62 2.68 0.22 1.55 2.85 17.60 226 1740 1826 17.39 2521
26 166.23 0.62 2.21 0.16 2.68 1.68 12.00 1.38 21.43 2194  11.79 2491
29 127.40 1.09 2.99 0.55 6.04 1.23 10.89 1.23 23.71 2491 1049  27.03
32 54.36 0.43 2.11 0.42 6.04 0.42 7.75 0.63 2590 27.01 6.55 27.80
35 13.25 0.60 0.78 0.43 4.89 0.64 3.44 0.53 28.32 28.88 242 2898
38 -5.98 0.68 0.22 0.44 4.51 0.74 1.93 0.43 3097 31.34 1.60 31.38
41 -8.81 0.44 0.15 0.49 4.50 0.80 1.93 0.37 34.10 34.42 1.73  34.46
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Table S47. CFC-12 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)
8 531.91 14.65 3.32 0.53 6.99 4.82 28.11 1482 2271 32.58 27.60 42.70

11 506.27 2.43 3.91 0.31 1.96 5.92 23.93 795 13.04 16.56 2433 2943
14 486.35 1.11 5.88 0.47 2.54 6.19 28.92 6.99 12.72 1598 29.53 33.58
17 400.53 0.74 5.32 0.20 1.90 5.62 27.97 5.61 13.89 16.23 2842 3272
20 305.67 0.79 4.70 0.38 1.45 421 23.70 373 15.54 17.22 2373 29.32
23 220.38 0.59 2.38 0.20 1.70 2.37 17.17 217 1741 18.15 1696 24.84
26 160.47 0.61 2.64 0.12 2.76 1.62 12.46 141  21.05 21.66 12.19 24.86
29 117.66 0.84 3.04 0.50 5.92 1.00 10.44 1.15 23.88 2496 10.19 26.96
32 50.54 0.41 1.88 0.36 5.78 0.40 6.42 0.59 25.43 26.22 6.16 2694
35 9.02 0.49 0.58 0.41 4.32 0.61 2.78 042 27.86 28.26 2.28  28.35
38 -1.86 0.62 0.16 0.45 4.11 0.70 1.68 0.46  30.72 31.03 1.51  31.06
41 -11.81 0.47 0.11 0.48 4.14 0.77 1.83 0.42  33.89 34.17 1.61 3421
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Table S48. CFC-12 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)
8 503.84 13.70 4.34 0.48 8.45 5.31 25.52 14.88 24.54 3392 2511 4220

11 520.02 326 11.08 0.65 2.10 5.72 23.21 8.28 13.40 17.37 2562 30.95
14 545.90 1.28 4.53 0.33 3.66 7.14 26.26 7.64 14.20 17.29 27.15 32.19
17 541.40 1.76 3.30 0.20 291 8.07 31.73 8.59 16.27 19.26 3259 37.85
20 426.77 1.47 8.66 0.56 2.19 6.06 35.26 5.62 16.85 1836  36.62 40.96
23 271.68 0.74 3.21 0.19 1.72 2.98 22.75 327 18.38 19.03 2295 29.81
26 175.91 0.77 3.28 0.21 1.81 1.82 13.75 1.78  18.95 1934 1397 23.86
29 133.77 1.28 2.56 0.51 5.29 1.02 9.98 1.23 2279 23.61 10.04 25.66
32 72.37 0.70 1.63 0.30 5.79 0.29 7.05 0.54 23.72 24.51 6.96 2548
35 25.26 0.40 0.57 0.42 491 0.72 3.79 0.51 26.69 27.22 336 2743
38 0.80 0.53 0.30 0.41 4.43 0.68 2.02 0.49 29.42 29.79 1.78  29.85
41 -3.46 0.34 0.25 0.47 4.13 0.77 1.89 0.46 32.61 32.90 1.71 3294
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Table S49. CFC-12 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)
8 512.08 13.78 5.83 0.14 8.74 3.33 25.16 15.18 23.72 33.16 2525 41.68

11 525.01 2.59 6.04 0.59 2.64 5.81 24.14 8.06 12.78 1641  25.02 29.92
14 542.97 1.79 2.73 0.32 2.57 6.75 24.05 795 13.78 1690 24.67 2991
17 515.92 1.10 3.49 0.43 2.42 7.52 28.32 7.78  15.17 1845 28.78 34.18
20 417.63 0.91 8.32 0.99 1.78 5.57 32.06 526 16.04 17.88 33.14 37.66
23 271.52 0.76 3.34 0.28 1.65 2.87 23.31 324 17.38 18.11 2347 29.64
26 176.24 0.67 2.84 0.26 2.32 1.66 13.39 1.77  19.58 20.07 1341 24.14
29 131.00 1.11 2.98 0.50 5.22 0.97 10.40 1.25 2244 23.24 1059 25.54
32 58.41 0.68 1.83 0.34 5.78 0.28 6.64 0.62 23.56 24.36 6.60 2524
35 25.52 0.33 0.47 0.40 4.73 0.73 2.96 0.46 26.36 26.85 2.58 2697
38 6.83 0.43 0.21 0.43 4.26 0.68 2.06 0.49 29.11 29.45 1.84  29.51
41 -14.54 0.25 0.12 0.44 4.04 0.81 1.85 042 3222 32.49 1.79 3254

Northern midlatitude summer night RR

10f T interf

o ILS

30 ]

S ]
- spectro
=) + noise
= o total
: A random 1

10 + syst -
OE.........I.........I.........I.........I.........I.........I.........E

0 10 20 30 40 50 60 70

CFC-12 uncertainty / pptv

Figure S48. V8R_F-12_261 Northern midlatitude summer night



G. P. Stiller et al.: Supplement 2 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22 51

Table S50. CFC-12 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)
8 502.86 11.59 5.59 0.29 8.41 3.09 25.18 1432 2452 3271 2482  41.06

11 532.27 1.46 8.26 0.33 1.84 6.40 23.22 7.79 13.79 16.62 25.07 30.08
14 540.27 1.04 3.49 0.40 3.90 6.37 25.59 8.10 14.75 17.84 2624 31.73
17 516.21 0.65 3.35 0.28 2.59 7.41 31.91 7.96 16.08 1876 3258  37.59
20 412.79 0.69 9.05 0.66 2.08 5.92 33.56 5.36 17.19 1872 3496 39.66
23 276.28 0.57 3.64 0.17 1.71 2.88 23.74 3.15 19.23 2031 2358 31.12
26 182.09 0.80 3.19 0.10 1.98 1.74 15.43 1.80 19.97 20.56 1533  25.65
29 118.80 0.82 2.49 0.47 5.92 1.21 10.13 1.18  24.70 2558 10.17 27.52
32 68.32 0.37 1.57 0.29 6.29 0.39 6.85 0.56 25.95 26.88 6.36 27.62
35 29.63 0.47 0.56 0.40 4.30 0.56 3.92 0.43 28.59 28.99 346  29.20
38 4.55 0.62 0.14 0.40 3.83 0.57 2.35 0.48 32.08 32.36 1.87 32.41
41 3.30 0.67 0.19 0.46 4.39 0.61 1.62 0.43 3587 36.16 141  36.19
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Table S51. CFC-12 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)
8 535.31 13.13 3.26 0.48 8.18 4.46 29.81 1438 23.12 3220  29.38  43.59

11 526.38 2.60 6.64 0.24 2.22 6.09 23.64 8.17 13.99 17.57 2461 30.24
14 537.58 1.37 341 0.42 2.98 6.26 25.21 8.14  14.51 1799 2551 31.21
17 502.27 0.77 3.40 0.36 2.39 7.05 30.22 7.32 1540 1842 30.54 35.67
20 396.45 0.75 8.19 0.57 1.84 5.30 32.32 5.16 16.68 18.53 3325 38.07
23 253.32 0.69 3.99 0.36 1.86 2.90 23.43 299 18.63 20.76 2242  30.55
26 172.84 0.76 3.21 0.13 2.20 1.61 14.33 1.70  20.35 2094 1422 2531
29 109.24 0.77 2.73 0.47 5.86 1.12 10.41 1.11 24.42 25.57 9.79 27.38
32 64.59 0.39 1.53 0.29 6.30 0.41 6.57 0.50 25.84 26.84 576  27.45
35 28.82 0.46 0.72 0.40 4.29 0.57 3.90 0.46  28.53 28.96 321  29.14
38 11.55 0.61 0.25 0.42 3.96 0.58 2.38 0.44 31.84 32.15 1.76  32.19
41 10.31 0.54 0.19 0.47 4.24 0.71 2.03 0.41  35.20 35.49 1.70  35.53
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Table S52. CFC-12 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)
11 530.53 432 4.87 0.22 5.25 5.89 26.53 10.50 17.74 2298 2656  35.12
14 556.32 1.48 6.23 0.34 2.20 8.40 23.50 8.61 1498 18.49  25.00 31.10
17 553.17 1.77 5.05 0.24 3.33 7.41 32.48 1031 17.90 21.94 33.09 39.70
20 499.74 1.45 6.34 0.41 2.57 6.77 29.46 5.03  17.66 19.71  30.20  36.06
23 415.07 0.70 3.49 0.68 1.72 3.61 27.84 3.87 1848 1948 2795 34.07
26 372.84 0.84 4.53 0.44 2.32 2.92 23.08 276 20.02 21.24 2292  31.25
29 304.85 1.00 6.45 0.84 5.68 2.70 20.47 251 2341 2457 2127 3250
32 218.13 0.60 5.40 0.98 453 1.10 17.29 1.60  24.60 2549 17.60  30.97
35 98.39 0.20 2.26 0.66 3.11 1.43 11.23 096 25.18 2562 11.06  27.90
38 25.73 0.28 0.35 0.41 4.07 0.83 4.94 0.78  29.03 29.39 4.66 29.76
41 -3.74 0.24 0.18 0.45 4.09 0.91 2.31 049  32.02 32.31 2.19 3239
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Table S53. CFC-12 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)
11 532.82 4.37 4.82 0.20 4.72 5.36 25.04 10.15  16.72 21.28 2549 3321
14 568.66 1.40 5.67 0.46 2.12 8.94 23.99 9.05 14.82 18.14 2583 31.56
17 551.50 2.04 4.87 0.34 3.44 7.24 31.14 10.72  18.06 2221 31.77 3877
20 496.24 1.48 6.16 0.39 2.45 7.03 29.37 530 17.95 19.84  30.25 36.17
23 410.37 0.79 3.44 0.73 1.72 3.34 26.93 396 1855 19.62 2696  33.35
26 367.92 0.83 4.46 0.43 2.30 2.98 22.35 2779 19.93 20.78  22.54  30.66
29 306.81 0.98 5.69 0.80 5.62 3.12 19.98 251 2331 2432 20.80 32.00
32 225091 0.59 4.98 1.00 4.05 1.32 18.00 1.96 2450 2534 18.18  31.19
35 93.22 0.21 2.31 0.73 2.92 1.29 11.79 1.10  25.19 25.64 11.56  28.12
38 15.16 0.33 0.21 0.41 391 0.72 4.40 0.69  29.26 29.58 411  29.87
41 -2.26 0.24 0.16 0.43 4.11 0.96 222 0.50 32.26 32.56 1.97  32.62
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Table S54. CFC-12 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)
8 543.81 7.23 6.24 0.42 2.52 5.42 29.21 9.08 12.88 1851 29.76  35.05

11 522.96 5.76 2.18 0.41 2.53 5.93 26.44 8.33 12.92 17.34 2672 31.86
14 481.31 0.98 4.19 0.51 2.83 6.47 28.31 725 13.65 1648 2893  33.30
17 411.58 0.65 5.80 0.59 2.04 6.71 31.53 6.03 14.73 1695 3230 36.48
20 301.08 0.58 5.15 0.36 1.66 4.49 23.35 372 16.85 1797 2387 29.88
23 223.58 0.82 3.18 0.12 1.76 2.96 20.14 244 19.28 19.99 20.15 28.38
26 128.99 0.85 3.33 0.16 3.33 1.57 13.79 1.71  23.75 2438 1372 27.97
29 83.55 0.73 2.42 0.30 7.49 0.87 8.60 1.11  28.10 29.38 8.06 30.47
32 56.06 0.71 1.70 0.21 7.55 0.47 6.47 0.64  32.08 33.21 541  33.64
35 14.83 1.03 1.28 0.39 5.30 0.36 441 0.71 3541 36.01 2.82  36.12
38 -8.05 1.77 1.20 0.44 5.86 0.37 2.78 0.87 39.27 39.85 1.31  39.87
41 -8.54 2.37 1.43 0.41 7.71 0.46 2.12 0.96 41.96 42.80 1.34 4282
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Table S55. CFC-12 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)
8 531.86 7.36 6.00 0.34 2.26 5.15 24.19 9.21 13.03 19.13 2441 31.01

11 520.82 5.24 2.48 0.63 3.24 5.81 23.96 8.60 13.02 1775 24.11 29.93
14 479.55 1.22 5.03 1.41 3.73 6.05 26.22 7.23 13.80 17.37  26.60 31.77
17 422.61 0.59 5.15 0.47 2.23 5.97 28.68 6.13  14.95 17.26 2922 3393
20 313.28 0.54 6.21 0.42 2.05 4.23 24.96 399  16.90 1838 2545 31.40
23 219.03 0.54 2.78 0.24 1.95 2.58 20.17 2.55  20.03 20.77 20.04 28.86
26 118.62 0.56 2.70 0.12 3.07 1.53 12.93 1.54 22.85 23.38 12.82  26.66
29 68.20 0.68 1.89 0.25 7.48 0.80 7.53 098 28.71 29.87 7.10  30.70
32 41.47 0.64 1.28 0.16 7.97 0.45 5.19 0.64 31.19 32.32 4.57  32.65
35 16.08 0.59 0.70 0.32 4.27 0.26 3.50 0.53 33.76 34.14 244 3423
38 2.34 1.38 0.55 0.38 4.94 0.31 2.06 0.64 37.62 38.03 0.98 38.04
41 1.32 1.68 0.65 0.38 7.34 0.46 1.27 0.67 40.92 41.63 0.81 41.64
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Table S56. CFC-12 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)
8 538.55 9.20 5.24 0.44 2.16 5.97 28.41 9.37 13.26 19.66 2893 3498

11 509.49 3.44 2.67 0.35 2.08 6.36 26.41 8.14  12.46 16.79 2647 31.35
14 466.85 1.87 6.30 0.43 3.04 5.77 28.57 7.41 13.59 19.55 27.56 33.79
17 374.07 1.80 6.27 0.24 2.01 5.55 30.25 590 13.96 19.02  29.33 3496
20 238.76 1.44 4.82 0.28 1.66 3.73 20.80 337 15.01 19.14 18.57 26.67
23 213.62 1.23 1.94 0.22 1.60 2.31 13.65 1.78 1697 1894 1149 22.15
26 199.77 1.01 1.80 0.29 2.37 2.03 12.47 1.28 19.84 20.38 1224  23.77
29 169.27 1.38 2.74 0.50 5.50 1.44 12.30 1.25 23.28 2438 1193 27.14
32 105.52 0.50 2.33 0.42 6.13 0.65 10.31 0.83  24.63 2563 10.02 27.52
35 26.40 0.57 0.91 0.46 4.45 0.65 5.30 0.54  27.57 28.06 4776  28.46
38 -1.20 0.56 0.26 0.44 3.85 0.64 2.16 0.42 30.54 30.82 1.79  30.87
41 -6.06 0.54 0.15 0.48 3.82 0.71 1.70 0.40 34.02 34.27 1.40  34.30
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Table S57. CFC-12 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)
8 534.78 8.50 6.03 0.41 2.46 4.76 23.81 9.15 12.79 1930 24.07 30.85

11 519.01 473 3.03 0.97 2.72 6.06 24.06 8.15 12.85 1699 2446 29.78
14 490.84 1.86 6.36 2.31 3.75 6.02 27.30 7.61 13.58 1855 27.25 3297
17 377.44 1.14 8.38 0.58 2.00 6.83 32.53 6.39 14.48 17.88 33.33 37.83
20 210.62 1.21 6.69 0.44 1.86 3.61 20.79 339 15.81 19.62 19.29 27.51
23 173.31 1.07 1.78 0.13 1.59 2.13 11.99 1.49 17.73 19.45 9.66 21.72
26 161.49 1.05 2.29 0.15 2.23 1.95 11.51 1.15  19.93 21.27 9.69 23.37
29 140.12 1.19 2.69 0.52 5.59 1.28 10.75 1.10  23.51 24.80 9.81 26.67
32 85.54 0.48 2.25 0.41 5.58 0.67 8.95 0.79 24.10 25.11 8.25 2643
35 20.09 0.41 0.83 0.47 3.96 0.68 4.52 0.46  27.00 27.39 4.08 27.69
38 -4.89 0.67 0.22 0.44 3.58 0.67 1.92 0.42  30.16 30.41 1.63  30.46
41 -9.19 0.70 0.19 0.48 3.70 0.74 1.33 0.39 33.61 33.83 1.28 33.86
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Table S58. CFC-12 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)
8 538.18 11.35 5.34 0.53 2.51 5.05 28.04 9.64 1341 21.81 27.80 35.33

11 516.63 4.24 3.44 0.37 2.15 6.53 25.69 7.65 11.72 16.76 2554  30.55
14 480.37 1.65 6.98 0.47 3.33 5.81 25.43 7.02 13.11 18.85 24.68 31.05
17 430.03 1.05 6.27 0.32 2.37 6.38 29.96 6.46 14.29 18.17  30.00 35.08
20 327.39 1.14 7.16 0.37 2.02 421 27.45 448 1549 2190 2466 32.98
23 233.19 0.80 3.61 0.23 1.91 2.63 18.26 2.54  17.62 19.07 17.64 25.98
26 158.72 1.08 3.32 0.21 2.03 1.32 13.47 1.66 18.59 19.12 1351 2341
29 82.54 1.49 2.79 0.49 5.07 0.37 8.15 1.06 22.66 23.52 8.01 24385
32 46.52 0.92 0.82 0.28 5.57 0.27 4.07 0.42 2249 23.25 3.88 23.57
35 6.11 0.48 0.34 0.45 3.85 0.67 2.49 0.42 2449 24.86 2.09 2494
38 1.40 0.27 0.23 0.37 3.52 0.79 1.43 0.44 2694 27.20 1.25 27.23
41 11.70 0.33 0.12 0.43 347 0.93 1.88 0.39  30.08 30.30 1.91 30.36
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Table S59. CFC-12 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)
8 533.21 10.73 7.55 3.31 2.16 4.69 25.35 9.41 1291 2175 25.19 33.28

11 509.01 4.09 4.56 0.59 2.69 5.70 24.68 775 11.80 16.36  24.87 29.77
14 481.96 1.71 9.10 1.21 3.46 6.36 29.47 7.06 13.07 19.73 2897 35.05
17 408.48 1.51 7.20 0.42 2.52 6.23 29.61 596 14.20 19.83 28.64 34.83
20 326.88 1.00 5.98 0.42 2.14 4.73 28.21 434 1531 19.65 2696 33.36
23 225.89 0.92 3.09 0.24 1.90 2.71 17.19 246 17.55 19.15 1624 25.11
26 162.15 1.33 3.34 0.25 2.10 1.59 13.61 1.68 18.49 19.08 13.63 2345
29 85.49 1.48 2.96 0.52 5.17 0.52 8.22 1.07 22.43 23.28 8.25 2470
32 39.40 0.80 1.13 0.36 4.63 0.48 4.24 0.40 21.78 22.36 4.02 2272
35 5.89 0.45 0.40 0.43 3.25 0.62 2.08 0.43 24.02 24.30 1.61 24.35
38 -0.24 0.26 0.31 0.36 3.17 0.82 1.62 0.40 26.46 26.67 1.53  26.71
41 -4.70 0.43 0.16 0.44 3.17 0.95 1.89 0.39 29.31 29.51 1.88  29.57

Southern midlatitude summer night RR

] ;,‘"""'I""""'I""""""""'I'"'"'"I""""'.I""""'_
40, a interf -
; ] “": X o ”_S ]
z_) R E
1:3:;‘“:::\‘\\“ _:
By ; ]
E & :
- A spectro ;
O] 20 0“:\ % T+LOS_:
-c /\ ‘\‘~\‘ . 4
3 A\\ 0“‘ % + NOISse ]
— /A » -
= L S o total ]
:ﬁg R A random 1
10 "82,% + gyst .
L c"w‘e S ]
X v ]
O:.........I.........I.........I.........I.........I.........I.........:

0 10 20 30 40 50 60 70

CFC-12 uncertainty / pptv

Figure S58. V8R_F-12_261 Southern midlatitude summer night



G. P. Stiller et al.: Supplement 2 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22 61

Table S60. CFC-12 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)
8 531.95 8.99 4.58 0.46 2.24 5.32 27.82 9.30 12.59 1891 2823 33.98

11 513.46 4.27 3.49 0.38 1.98 5.75 24.18 7.59 11.88 1595 2442 29.17
14 503.18 1.12 4.52 0.54 2.59 6.67 27.38 7.08 12.99 1646  27.77 32.28
17 431.66 0.82 6.02 0.28 1.93 6.51 30.00 5.88 14.01 1645 30.72 34.85
20 321.87 0.75 4.94 0.37 1.62 4.57 26.29 395 1575 17.30  26.53 31.67
23 208.64 0.91 3.12 0.16 1.58 2.67 19.06 2.50 17.60 18.62 18.78 26.44
26 129.32 0.64 2.65 0.13 2.64 1.37 12.31 144 21.33 21.89 12.06 25.00
29 70.25 0.78 2.05 0.41 6.08 0.78 7.91 0.93 2459 25.61 7.38  26.65
32 30.51 0.43 1.09 0.21 6.27 0.28 4.53 0.39 27.07 27.93 3.80 28.18
35 3.46 0.48 0.44 0.38 441 0.43 2.25 0.40  30.08 30.46 1.57  30.50
38 -2.92 0.72 0.23 0.41 4.14 0.48 1.65 0.39 33.74 34.03 1.18  34.05
41 2.28 0.84 0.16 0.45 5.14 0.56 1.54 041 3734 37.73 1.19 37.74

Southern midlatitude autumn day RR

A et

o ILS

30 :

£ z
~ spectro
=i ¥ + noise
= 3 7 o total ]
; A random 1

10k \ + syst A
0E.........I.........I.........I.........I.........I.........I.........E

0 10 20 30 40 50 60 70

CFC-12 uncertainty / pptv

Figure S59. V8R_F-12_261 Southern midlatitude autumn day



62 G.P. Stiller et al.: Supplement 2 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S61. CFC-12 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)
8 526.13  10.50 6.77 0.49 2.30 4.77 24.00 9.32  13.21 21.02 24.09 31.97

11 518.39 4.22 4.44 0.57 2.57 5.43 23.58 7.82  12.39 1621  24.12  29.06
14 504.05 1.43 5.54 0.59 3.36 6.44 28.05 729 13.65 17.20 28.56 33.34
17 439.48 0.80 6.35 0.27 2.35 6.82 32.01 6.21 14.60 17.18 3277  37.00
20 325.06 0.53 6.04 0.48 1.96 4.65 26.63 431 16.12 17.87 27.03 32.40
23 204.59 0.55 2.90 0.21 1.78 2.52 18.93 2.54  18.60 19.54  18.63 27.00
26 125.44 0.80 2.32 0.14 2.32 1.38 12.21 1.42  20.29 21.01 11.60  24.00
29 61.87 0.89 1.85 0.40 6.11 0.72 7.49 0.87 25.14 26.22 6.61 27.04
32 30.15 0.62 0.99 0.22 5.33 0.36 4.24 0.41 2549 26.24 3.07 2641
35 2.90 0.55 0.57 0.40 2.99 0.44 2.57 0.42 28.19 28.44 1.49 28.48
38 -3.36 0.91 0.24 0.41 322 0.57 1.74 0.42 31.96 32.17 1.14  32.19
41 -8.89 1.01 0.23 0.46 4.39 0.63 1.44 0.40 35.76 36.07 1.16  36.08
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Table S62. CFC-12 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)
5 540.28 19.11 4.65 0.77 8.90 4.98 36.63 17.89  25.44 41.12 3332 5293

8 541.89 4.39 5.61 0.33 2.68 7.32 26.84 882 1375 18.98  27.19 33.15

11 525.09 2.46 2.17 0.55 3.18 6.59 27.26 883 13.95 1855 27.13 32.86
14 433.44 1.00 6.03 0.70 2.55 7.17 34.06 8.80 14.99 19.24 3446 3947
17 261.47 0.55 7.61 0.34 1.77 4.57 29.10 556  16.61 18.63  29.81 35.16
20 129.45 0.56 4.49 0.47 1.68 2.09 17.45 3.00 19.60 20.77 17.14 2693
23 52.60 0.91 3.15 0.15 2.33 0.86 9.88 1.65 22.02 22.77 9.15 2454
26 12.17 0.69 1.52 0.14 5.28 0.37 4.26 0.73  27.38 28.11 3.03 28.27
29 7.58 1.54 1.88 0.25 9.46 0.51 3.00 .12 29.79 31.48 1.65 31.52
32 10.98 1.18 1.34 0.17 7.97 0.40 2.24 096  33.35 34.39 1.56 3443
35 6.30 1.50 1.13 0.36 5.80 0.36 1.96 095 3551 36.07 1.47  36.10
38 -4.48 1.71 1.01 0.42 5.94 0.36 1.80 0.89  38.49 39.03 136 39.05
41 5.54 1.60 0.89 0.43 7.12 0.34 1.63 0.80 41.02 41.70 1.30  41.72
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Table S63. CFC-12 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)
5 537.96  18.09 222 0.77 9.06 4.45 31.98 18.05 25.16 37.67 31.58 49.16

8 525.62 2.49 8.32 0.30 2.60 6.16 19.03 9.19 14.02 18.24  20.75  27.63

11 525.80 3.52 2.51 0.75 3.25 6.91 23.11 8.76 14.04 18.34 2343  29.76
14 456.08 0.91 6.51 0.64 2.07 7.57 28.69 859 1449 18.86  29.26 34.81
17 291.27 0.60 8.49 0.63 1.51 4.69 28.25 595 15.78 17.79 2938 3435
20 145.99 0.59 6.18 0.44 1.58 2.19 19.56 329 1854 19.84 1974  27.99
23 49.60 0.90 3.22 0.22 2.07 0.65 9.54 1.60 21.42 21.97 926 23.84
26 22.04 0.77 1.68 0.15 4.90 0.41 4.74 0.68 27.28 27.99 336 28.19
29 0.64 1.19 1.35 0.31 9.38 0.25 3.04 0.79  30.17 31.79 0.86 31.81
32 -1.89 0.90 1.10 0.11 8.71 0.24 231 0.69 33.43 34.66 0.62 34.66
35 -5.67 0.94 0.87 0.35 5.38 0.32 1.98 0.67  35.05 35.55 0.68  35.55
38 -5.60 1.13 0.83 0.42 5.58 0.40 1.79 0.66  38.00 38.48 0.86  38.49
41 -3.94 1.14 0.85 0.43 7.26 0.46 1.83 0.66  40.72 4142 1.05 4143
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Table S64. CFC-12 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 52423  17.02 5.84 0.45 8.08 4.68 31.58 1591 23.76 36.17  30.30 47.18

8 540.30 6.80 7.66 0.37 2.41 8.33 26.11 949 1453 2222 2588 34.11

11 511.15 2.49 4.94 0.47 3.38 7.67 34.16 970  14.42 20.87  33.69 39.63
14 371.53 1.30  10.18 0.36 2.58 5.15 29.97 8.01 1446 21.80 28.89  36.19
17 252.79 1.13 10.06 0.43 2.08 3.65 27.10 499 15.13 21.87 25.11  33.30
20 145.41 1.08 491 0.22 1.14 2.83 12.99 232 16.68 19.42 1047  22.06
23 122.03 1.87 2.72 0.24 2.11 2.26 11.88 145 16.73 19.65 7.58  21.06
26 108.84 1.63 1.57 0.23 3.35 1.30 9.06 1.08  22.01 23.48 589 2421
29 93.78 1.87 2.24 0.63 5.77 1.33 8.53 1.02 2198 23.77 599 2451
32 50.98 0.28 1.77 0.43 6.09 0.68 6.47 0.64 23.92 25.08 5.11  25.60
35 15.46 0.46 0.85 0.46 6.45 0.69 3.55 050 27.44 28.32 2,67 2844
38 0.57 0.46 0.32 0.39 5.77 0.63 1.67 0.43  30.00 30.58 142 30.62
41 -8.85 0.44 0.16 0.47 4.99 0.62 1.32 043 3344 33.83 1.16  33.85
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Table S65. CFC-12 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 53440 18.09 6.37 0.64 7.73 5.35 30.86 15.84 2345 39.42  25.61 47.00

8 546.52 5.56 7.24 0.85 2.08 6.48 29.80 990 15.19 28.88  22.64 36.70

11 502.71 247 4.06 0.43 3.78 7.18 34.07 892 14.12 27.15  28.13  39.09
14 384.00 1.04 1091 0.45 2.93 5.72 34.93 772 14.18 2698 30.24 40.53
17 253.43 1.05 8.05 0.34 2.40 3.91 22.72 455 14.86 20.11 2098  29.06
20 174.26 0.99 4.63 0.21 1.03 2.51 15.73 241 1640 19.69 12.81 2349
23 135.45 1.16 2.20 0.17 2.10 1.91 10.99 1.34 1640 18.72 742 20.14
26 146.77 1.10 1.26 0.20 3.42 1.19 9.02 1.01  21.80 22.82 725 2395
29 116.63 1.58 2.68 0.59 5.53 1.39 11.08 1.08  21.77 23.85 845 2531
32 56.28 0.27 2.26 0.46 6.07 0.66 7.35 0.77 24.13 25.42 5.81  26.07
35 18.32 0.33 0.78 0.44 6.43 0.75 3.51 051 27.46 28.33 2.60 2845
38 -2.91 0.40 0.32 0.43 5.72 0.74 1.98 042  30.12 30.71 1.53  30.74
41 -3.49 0.38 0.15 0.48 4.86 0.75 1.66 0.44 3344 33.83 1.28  33.85
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Table S66. CFC-12 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)
5 534.11  12.79 6.78 0.52 7.46 5.99 31.00 16.35 23.92 33.64 31.14 4585

8 546.53 1532 4.24 0.64 2.34 5.31 27.80 920 13.95 24.09 2754  36.59

11 478.23 3.73 4.37 0.48 3.38 6.14 25.10 7.10 1235 16.79  25.18  30.26
14 458.56 1.04 3.83 0.61 291 5.76 24.66 6.12  12.35 15.56 2477  29.26
17 383.65 1.07 7.24 0.59 2.26 5.49 27.98 516 1345 1529  29.09 32.86
20 276.81 0.78 2.49 0.44 0.98 4.08 2141 330 15.10 16.35 2133  26.87
23 195.44 1.17 1.77 0.21 1.88 2.59 14.52 1.73 1435 15.03 1444 20.84
26 115.77 0.77 2.46 0.34 3.84 1.41 1041 133 21.29 21.83 10.51 24.23
29 69.99 1.88 1.71 0.45 5.22 0.47 6.39 0.79  20.45 21.27 642 2222
32 27.23 0.26 1.20 0.26 6.42 0.40 3.56 035 2341 24.36 322 2457
35 7.45 0.43 0.44 0.36 6.83 0.50 1.75 0.44  26.63 27.55 1.09  27.57
38 -3.47 0.23 0.14 0.34 6.15 0.59 1.55 036  28.98 29.65 1.30  29.68
41 -15.12 0.39 0.16 0.41 5.26 0.75 1.41 038 31.52 31.98 143 32.01
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Table S67. CFC-12 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)
5 526.02 8.49 6.27 0.65 7.65 5.28 26.49 14.83  23.25 30.38  27.16  40.75

8 542.83  16.39 433 0.54 2.29 5.00 27.40 8.13  12.81 2353 2730 36.04

11 482.53 2.60 5.50 0.40 228 5.96 24.10 6.45 11.01 1549 2411 28.66
14 461.43 1.81 447 0.54 1.46 5.45 26.03 570 11.15 1495 2581 29.83
17 394.14 1.49 6.30 0.34 1.21 5.65 28.50 474 1222 1454  29.12 3255
20 292.15 0.91 3.12 0.32 1.20 4.51 21.69 325 14.06 15.37 2180 26.67
23 202.50 1.29 2.59 0.13 1.18 2.96 16.74 204 1442 1523 1670  22.60
26 104.25 0.68 3.54 0.15 3.14 1.66 1141 140  20.86 2141 1159 2435
29 54.89 1.95 1.37 0.45 5.31 0.40 5.05 0.72  21.07 21.93 4.84 2246
32 30.76 0.40 0.80 0.18 6.42 0.30 3.49 035 23.59 24.53 3.07 2472
35 -5.67 0.46 0.23 0.39 6.12 0.50 1.42 039  26.59 27.31 .13 27.33
38 -1.51 0.40 0.16 0.39 5.42 0.63 1.43 0.36  28.95 29.48 1.13  29.50
41 -13.84 0.26 0.07 0.41 4.60 0.74 1.54 037 31.83 32.18 1.50 32.21
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Table S68. CFC-12 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)
5 534.01 18.29 433 0.69 8.02 5.26 34.20 17.07  25.10 3745 33.68 5037

8 530.73 7.96 3.37 0.98 2.46 5.90 28.34 935 14.01 20.05 28.30 34.69

11 499.26 1.85 3.59 0.51 3.66 5.75 24.98 734 13.02 1649 2527  30.17
14 471.57 0.97 3.54 0.62 291 7.04 28.75 6.79  13.57 16.07 2950 33.59
17 377.19 0.69 6.14 0.32 2.03 6.06 28.23 5.07 1479 16.35 29.21 3347
20 266.79 0.66 3.08 0.32 1.44 4.77 24.22 334 1695 18.00 2441 3033
23 141.35 0.94 2.94 0.08 1.83 2.50 16.78 205 18.10 1872 16.80  25.15
26 63.81 0.65 1.90 0.13 3.71 0.96 8.34 1.04  24.05 24.56 8.05 2584
29 22.50 0.75 1.35 0.23 7.07 0.38 4.19 0.63  26.32 27.36 3.88  27.63
32 -0.61 0.55 0.79 0.17 6.76 0.17 2.30 049  30.89 31.70 1.25  31.72
35 -0.54 0.42 0.36 0.35 5.39 0.18 1.33 0.46 3447 34.92 0.68 34.92
38 -5.30 0.80 0.37 0.41 5.48 0.21 1.45 0.54  38.69 39.11 0.76  39.12
41 -6.33 1.65 0.61 0.41 7.84 0.26 1.32 0.62 42.25 43.03 0.74  43.03
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Table S69. CFC-12 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)
5 527.01 15.76 5.80 0.73 7.10 5.57 30.85 1485 2227 34.02  29.58 45.08

8 525.28 9.81 5.50 0.59 2.59 5.83 24.97 10.19  15.19 23.03 2439 3355

11 499.87 2.62 4.22 0.26 3.99 5.88 23.24 7.57 1341 1699 2374  29.20
14 473.31 0.99 3.92 0.66 291 6.74 29.30 7.19  13.85 16.82 29.83 3424
17 348.18 0.63 7.01 0.37 1.96 6.34 28.51 532 15.01 16.89  29.58  34.06
20 231.88 0.54 3.55 0.27 1.28 3.59 2141 317  17.11 17.84 21.69  28.09
23 117.06 0.86 2.70 0.09 1.80 1.95 14.85 1.85 18.61 19.17 1476  24.19
26 48.80 0.44 1.70 0.13 3.88 0.73 7.18 0.89 2456 25.13 6.52  25.96
29 18.60 0.53 1.01 0.19 7.48 0.28 3.74 0.59 27.18 28.29 3.16 2847
32 -4.81 0.40 0.65 0.14 7.13 0.13 2.43 0.50  31.67 32.54 132 32.57
35 1.21 0.45 0.35 0.31 5.09 0.14 1.54 049 35.15 35.56 0.56  35.56
38 2.03 0.86 0.34 0.38 5.57 0.18 1.44 052 39.29 39.72 0.60 39.73
41 -2.46 1.52 0.50 0.38 7.89 0.28 1.28 0.63 4246 43.24 0.66 43.24
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