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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. HCFC-22 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)
5 168.03 1.63 0.71 0.16 2.84 1.09 6.97 1.44 5.36 7.19 6.35 9.59

8 153.62 0.77 0.57 0.10 2.01 1.72 5.42 1.35 4.51 6.01 4.83 7.71

11 143.15 0.42 0.54 0.07 1.24 1.73 5.65 1.16 4.05 4.52 5.85 7.39
14 127.27 0.38 2.11 0.18 1.05 1.73 7.28 1.32 4.90 5.49 7.58 9.36
17 105.54 0.31 2.70 0.31 0.97 1.39 6.56 1.09 5.93 6.28 7.09 9.47
20 86.27 0.25 1.84 0.40 0.95 1.12 5.09 0.69 6.96 7.20 5.36 8.97
23 76.31 0.25 1.00 0.59 1.07 0.97 3.90 0.39 7.92 8.12 3.94 9.03
26 73.19 0.30 0.85 0.89 1.98 0.91 3.49 0.30 8.70 9.07 3.46 9.71
29 71.21 0.37 0.84 1.24 3.92 0.91 3.26 0.30 9.51 10.45 322 1094
32 69.28 0.48 0.80 1.59 6.42 0.97 2.99 034 11.02 12.92 3.01 1327
35 66.69 0.59 0.79 1.87 8.72 1.06 2.74 037 12.98 15.80 283 16.05
38 64.13 0.66 0.83 206 1049 1.15 2.54 041 1471 18.23 271  18.43
41 61.53 0.71 0.90 223 1152 1.20 2.39 043 15.70 19.64 2.61  19.81
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Figure S1. V8H_F-22_61 Northern polar winter day
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Table S3. HCFC-22 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)
5 162.61 1.64 0.85 0.20 2.90 0.63 8.26 1.82 5.37 7.02 796  10.62

8 156.16 0.38 0.25 0.14 1.03 2.39 5.44 1.56 3.18 3.96 5.78 7.01

11 143.25 0.46 0.65 0.08 0.79 1.85 5.92 1.09 3.87 4.39 6.05 7.48
14 123.65 0.38 2.27 0.19 0.89 1.74 7.78 1.48 4.94 5.44 8.15 9.80
17 100.79 0.32 2.66 0.23 1.00 1.23 6.46 1.14 6.08 6.47 6.93 9.48
20 82.54 0.25 1.91 0.34 1.08 0.98 5.13 0.77 7.20 7.48 5.37 9.21
23 71.27 0.26 1.10 0.59 1.25 0.79 3.92 0.48 8.10 8.36 3.90 9.22
26 68.49 0.31 0.96 0.95 1.99 0.78 3.26 0.37 8.83 9.19 3.27 9.76
29 64.15 0.38 0.99 1.38 3.71 0.82 2.89 0.35 9.44 10.32 293  10.73
32 58.07 0.51 0.97 1.81 6.07 0.91 2.60 040 10.62 12.45 262 1273
35 5291 0.63 0.93 2.13 8.38 1.01 2.34 044 1240 15.19 238 1538
38 48.96 0.72 0.95 234 10.25 1.10 2.13 048 14.17 17.71 224 1785
41 47.00 0.77 0.99 246 1143 1.17 2.02 050 15.34 19.35 2.19 1948

FR

Northern polar winter night

40 I\ interf

o ILS

30 :

£ ]
< o spectro A
= + noise ]
5 _‘ o total
_ A random 1

+ syst —

O L L L L | L L L L | L L L L | L L L L | L L L L ]

0 5 10 15 20 25

HCFC-22 uncertainty / pptv

Figure S2. VSH_F-22_61 Northern polar winter night
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Table S4. HCFC-22 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)
8 151.36 0.81 0.63 0.08 2.01 1.23 5.33 0.99 3.99 5.27 491 7.20

11 139.39 0.41 0.39 0.05 2.01 1.96 6.17 1.29 4.41 5.11 6.42 8.21
14 115.09 0.34 2.15 0.14 1.89 1.71 7.23 1.31 5.18 5.83 7.62 9.60
17 88.26 0.29 2.65 0.24 1.63 1.11 5.92 0.95 5.93 6.37 6.44 9.06
20 73.73 0.24 1.57 0.33 1.39 0.91 3.77 0.48 6.69 7.00 3.93 8.03
23 75.05 0.23 0.92 0.54 1.13 0.93 3.18 0.29 7.44 7.67 3.16 8.30
26 76.54 0.29 0.96 0.83 1.37 1.01 3.27 0.28 8.19 8.45 3.32 9.08
29 75.83 0.35 0.99 1.25 2.53 0.97 3.25 0.30 8.69 9.22 3.34 9.81
32 70.95 0.44 0.94 1.77 4.59 1.03 3.02 0.35 9.30 10.58 3.18  11.04
35 64.68 0.59 0.93 2.27 6.88 1.18 2.70 0.43 10.59 12.88 296 13.21
38 58.51 0.73 1.00 2.68 8.93 1.33 2.41 0.51 12.34 15.51 2.81 15.76
41 53.95 0.83 1.12 295 1044 1.44 2.21 0.58 13.81 17.61 274 17.82
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Figure S3. VBH_F-22_61 Northern polar spring day
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Table S5. HCFC-22 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)
8 151.29 0.93 0.89 0.08 2.29 1.19 5.65 1.07 4.39 6.01 4.97 7.79

11 137.20 0.40 0.65 0.04 2.01 1.93 6.20 1.26 4.40 5.14 6.42 8.23
14 116.68 0.34 2.20 0.15 1.82 1.62 7.13 1.24 5.15 5.81 7.49 9.48
17 93.57 0.29 2.59 0.25 1.53 1.13 6.01 0.93 5.93 6.41 6.43 9.08
20 80.71 0.23 1.52 0.33 1.27 1.02 4.19 0.51 6.69 7.04 4.25 8.23
23 80.37 0.23 1.11 0.54 1.12 1.21 3.63 0.31 7.49 7.80 3.59 8.58
26 78.69 0.28 0.99 0.79 1.47 1.04 3.61 0.29 8.32 8.61 3.63 9.34
29 72.49 0.34 0.91 1.19 2.80 0.91 3.42 0.31 8.89 9.47 348 10.09
32 66.64 0.44 0.84 1.70 4.96 0.97 3.06 0.36 9.59 10.98 3.17 1143
35 62.10 0.58 0.84 2.20 7.27 1.12 2.70 0.43 10.93 13.36 290 13.67
38 58.77 0.72 0.93 2.62 9.30 1.28 2.42 0.52 12.65 15.97 273  16.20
41 56.30 0.83 1.05 290 10.79 1.39 2.23 0.58 14.07 18.02 2.67 18.22
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Figure S4. V8H_F-22_61 Northern polar spring night
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Table S6. HCFC-22 error budget for Northern 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)
8 152.13 1.32 1.77 0.11 2.66 1.52 12.56 2.80 5.37 8.86 11.41 14.44

11 151.56 0.38 0.65 0.06 0.95 1.71 5.10 0.92 3.28 3.88 5.19 6.48
14 140.82 0.37 1.27 0.10 0.88 1.72 6.01 0.94 4.21 4.55 6.29 7.76
17 125.87 0.30 2.92 0.26 0.91 1.66 7.30 1.08 5.20 5.50 7.98 9.69
20 104.83 0.24 2.00 0.35 0.91 1.21 5.80 0.74 6.18 6.36 6.18 8.87
23 92.17 0.22 1.03 0.47 0.86 1.04 4.62 0.43 7.12 7.23 4.80 8.68
26 84.76 0.26 1.04 0.72 1.10 0.98 4.05 0.36 8.00 8.14 4.26 9.19
29 78.24 0.33 1.02 1.16 2.05 0.92 3.62 0.35 8.60 8.94 3.84 9.73
32 72.29 0.42 0.88 1.79 3.74 1.00 3.16 0.38 9.08 10.01 340 10.57
35 66.20 0.57 0.79 2.47 5.74 1.20 2.77 0.45 10.08 11.89 3.08 12.28
38 61.52 0.74 0.84 3.05 7.64 1.41 2.46 0.54 11.63 14.29 290 14.58
41 58.47 0.87 0.97 3.47 9.12 1.56 2.26 0.62 13.14 16.41 2.84 16.66
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Figure S5. VBH_F-22_61 Northern polar summer day
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Table S7. HCFC-22 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)
8 154.99 1.48 2.25 0.08 2.93 1.51 14.77 3.56 5.92 8.37 14.63 16.85

11 153.21 0.39 0.32 0.04 0.69 1.68 5.16 0.88 3.06 3.74 5.13 6.35
14 142.97 0.38 1.15 0.08 0.73 1.71 6.06 0.95 4.18 4.51 6.30 7.75
17 127.80 0.31 3.10 0.22 0.93 1.79 7.64 1.18 5.24 5.51 8.40 10.05
20 104.85 0.24 2.32 0.32 1.00 1.29 6.15 0.82 6.33 6.51 6.66 9.31
23 90.37 0.23 1.08 0.47 1.01 1.03 4.78 0.47 7.30 7.43 4.97 8.94
26 81.68 0.26 0.91 0.70 1.18 0.89 4.01 0.36 8.18 8.32 4.19 9.31
29 75.19 0.33 0.90 1.15 2.25 0.85 3.50 0.35 8.74 9.12 3.69 9.84
32 67.49 0.43 0.79 1.75 4.06 0.93 3.00 0.38 9.28 10.30 3.21 10.79
35 60.63 0.58 0.71 2.35 6.12 1.12 2.57 0.46 1041 12.33 2.85 12.66
38 55.41 0.73 0.73 2.86 8.02 1.31 2.25 0.55 12.05 14.79 2.65 15.03
41 51.88 0.84 0.83 3.21 9.47 1.45 2.04 0.63 13.56 16.89 2.58 17.08
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Table S8. HCFC-22 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)
8 162.26 0.60 0.41 0.15 1.39 1.64 5.42 1.05 3.30 4.61 5.03 6.82

11 155.72 0.56 0.56 0.49 1.84 1.53 5.35 0.94 4.07 5.31 4.94 7.25
14 140.55 0.38 1.47 0.12 1.88 2.36 7.45 1.29 4.88 5.50 7.89 9.62
17 117.62 0.31 2.45 0.26 1.85 1.68 6.91 1.13 5.80 6.26 7.48 9.75
20 101.51 0.24 2.06 0.41 1.63 1.29 5.96 0.76 6.82 7.14 6.35 9.56
23 90.10 0.23 1.23 0.50 1.42 1.18 4.84 0.49 7.83 8.03 5.05 9.49
26 82.18 0.27 0.88 0.62 2.29 1.06 4.22 0.37 8.71 9.07 439 10.07
29 74.71 0.33 0.77 0.82 4.58 0.97 3.75 0.33 9.71 10.80 391 11.48
32 66.16 0.42 0.80 1.09 7.47 0.95 3.31 0.36 11.39 13.69 348 14.13
35 59.41 0.53 0.90 1.33  10.06 0.97 2.94 0.42 13.37 16.81 3.15 17.10
38 54.59 0.62 1.03 1.51 12.04 1.01 2.66 048 15.04 19.36 293 19.58
41 49.56 0.70 1.13 1.75  13.02 1.03 2.37 0.53 15.88 20.64 272 20.82
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Table S9. HCFC-22 error budget for Northern polar autumn 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)
8 160.23 0.67 0.46 0.14 1.54 1.47 5.77 1.09 3.50 5.14 5.05 7.21

11 152.81 0.52 0.43 0.12 1.94 1.69 5.24 0.97 4.22 5.10 5.23 7.30
14 137.88 0.38 1.50 0.10 1.99 2.29 7.44 1.28 5.02 5.63 7.88 9.68
17 112.85 0.31 2.47 0.27 1.88 1.68 6.90 1.12 5.98 6.46 7.46 9.86
20 95.99 0.24 2.10 0.37 1.63 1.35 5.57 0.76 6.98 7.28 6.03 9.45
23 85.40 0.23 1.26 0.47 1.44 1.10 4.57 0.49 7.93 8.13 4.81 9.44
26 76.28 0.28 0.89 0.62 2.33 0.95 3.93 0.38 8.82 9.17 410 10.05
29 66.64 0.34 0.77 0.86 4.55 0.90 3.30 0.34 9.78 10.85 346 11.38
32 58.90 0.43 0.76 1.16 7.36 0.91 2.77 0.36 11.37 13.62 294 1393
35 53.75 0.54 0.83 1.43 9.91 0.95 2.40 0.42 13.28 16.66 2.61 16.86
38 50.22 0.64 0.92 1.63 11.90 1.00 2.15 0.48 14.95 19.21 242  19.36
41 47.55 0.71 0.99 1.87 12.89 1.05 1.92 0.53 15.78 20.50 227  20.62
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Table S10. HCFC-22 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)
5 161.54 1.65 0.63 0.25 3.01 1.12 9.83 248 5.51 7.62 941 12.11

8 158.43 0.60 0.56 0.15 1.59 2.08 5.74 1.59 3.92 5.57 5.23 7.64

11 144.98 0.46 0.40 0.07 0.92 1.60 5.35 1.05 3.80 4.29 5.43 6.92
14 130.33 0.37 1.89 0.11 0.76 1.92 7.17 1.27 4.60 4.99 7.57 9.06
17 115.04 0.30 2.54 0.29 0.71 1.44 6.41 1.00 5.54 5.79 6.96 9.05
20 101.51 0.24 1.83 0.43 0.80 1.26 5.46 0.67 6.60 6.82 5.75 8.92
23 95.80 0.24 1.05 0.58 0.99 1.16 4.59 0.41 7.66 7.81 4.76 9.15
26 88.53 0.28 0.99 0.80 1.71 1.05 4.28 0.35 8.59 8.84 4.45 9.90
29 80.62 0.35 0.99 1.15 3.40 1.01 3.85 0.34 9.22 9.93 405 10.73
32 71.48 0.45 0.93 1.56 5.73 1.04 3.37 037 10.34 11.95 359 1248
35 64.79 0.57 0.89 1.91 8.00 1.13 2.95 041 12.08 14.65 320 14.99
38 60.69 0.68 0.92 2.16 9.85 1.23 2.64 046 13.86 17.17 296 1743
41 58.23 0.74 0.97 232 11.04 1.30 2.42 049 15.07 18.86 281  19.07

Northern midlatitude winter day FR

40 A interf ]

o ILS

30 :

£ ]
< o spectro
3 + noise 13
5 : o total
A A random 1

10_7 + syst

O L L L L | L L L L | L L L L | L L L L | L L L L ]

0 5 10 15 20 25

HCFC-22 uncertainty / pptv

Figure S9. VS8H_F-22_61 Northern midlatitude winter day



12 G. P. Stiller et al.: Supplement 3 to: Version 8§ IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S11. HCFC-22 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)
5 161.11 1.63 0.64 0.22 2.89 0.95 10.23 248 5.44 7.67 9.70  12.37

8 159.95 0.36 0.14 0.15 0.71 2.19 6.50 1.60 3.00 4.85 5.98 7.70

11 145.33 0.53 0.36 0.06 1.09 1.68 6.24 1.14 3.96 5.28 5.69 7.77
14 125.44 0.37 1.80 0.10 1.20 1.87 7.15 1.38 4.76 5.60 7.26 9.17
17 112.90 0.31 2.33 0.26 1.22 1.34 5.81 0.94 5.62 6.05 6.20 8.66
20 102.30 0.25 1.95 0.45 1.17 1.13 5.20 0.65 6.60 6.87 5.53 8.82
23 95.20 0.24 1.11 0.61 1.05 0.99 4.49 0.39 7.55 7.73 4.61 9.00
26 92.47 0.28 1.00 0.83 1.55 1.05 433 0.31 8.42 8.68 4.44 9.75
29 86.24 0.34 1.02 1.12 3.19 1.05 4.06 0.31 9.11 9.76 424  10.64
32 78.49 0.44 1.01 1.48 5.55 1.05 3.67 035 10.20 11.73 389 1236
35 72.58 0.56 1.03 1.81 7.88 1.11 3.39 0.40 1191 14.46 3.55 14.88
38 68.29 0.66 1.08 2.05 9.82 1.19 3.26 045 13.70 17.07 328 17.39
41 64.93 0.73 1.15 2,19  11.15 1.25 3.23 048 15.02 18.95 312 19.20
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Table S12. HCFC-22 error budget for Northern midlatitude 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)
8 153.74 0.90 0.65 0.32 2.17 1.08 6.36 0.99 4.10 5.87 5.56 8.09

11 146.84 0.48 0.70 0.11 2.15 1.85 5.40 1.02 4.45 5.73 5.09 7.66
14 133.42 0.36 1.69 0.10 1.94 1.81 6.76 1.14 5.07 5.69 7.09 9.09
17 117.21 0.30 2.78 0.27 1.63 1.48 7.23 1.07 5.92 6.35 7.80  10.05
20 100.15 0.24 2.07 0.31 1.32 1.47 5.71 0.72 6.72 7.07 6.06 9.31
23 92.70 0.23 1.20 0.50 1.11 1.32 4.65 0.46 7.60 7.84 4.77 9.18
26 86.40 0.28 0.95 0.72 1.57 1.01 4.22 0.36 8.42 8.69 4.29 9.69
29 80.55 0.34 0.94 1.14 2.84 0.94 3.84 0.35 8.91 9.49 393  10.27
32 73.35 0.43 0.98 1.73 4.90 1.01 3.38 0.39 9.50 10.88 3,55 11.44
35 68.45 0.59 1.06 2.31 7.12 1.16 2.97 0.47 10.77 13.16 326 13.56
38 64.48 0.74 1.19 2.77 9.10 1.32 2.65 0.55 1247 15.73 3.08 16.03
41 61.05 0.85 1.33 3.08 10.57 1.43 242 0.61 13.91 17.79 3.00 18.04
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14 G. P. Stiller et al.: Supplement 3 to: Version 8§ IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S13. HCFC-22 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)
8 151.36 0.95 0.86 0.12 2.34 1.19 6.25 1.05 4.38 6.35 5.25 8.24

11 141.35 0.40 0.42 0.08 1.96 1.76 5.63 1.08 4.23 5.26 5.51 7.62
14 130.39 0.34 1.72 0.10 1.72 1.77 6.54 1.10 4.92 5.52 6.85 8.80
17 112.87 0.29 2.69 0.29 1.47 1.46 6.87 1.01 5.75 6.17 7.41 9.64
20 97.09 0.24 1.71 0.33 1.23 1.07 5.38 0.64 6.60 6.88 5.60 8.87
23 90.68 0.23 1.01 0.51 1.02 0.95 4.37 0.39 7.48 7.67 4.43 8.85
26 88.57 0.27 0.95 0.73 1.41 0.93 4.05 0.33 8.28 8.48 4.18 9.46
29 84.03 0.34 0.96 1.14 2.71 0.95 3.76 0.32 8.86 9.36 396 10.16
32 78.15 0.43 0.91 1.69 4.78 1.06 3.37 0.36 9.46 10.76 3.61 11.34
35 71.94 0.57 0.90 2.26 7.01 1.23 2.98 0.44 10.71 13.03 330 13.44
38 66.87 0.73 0.98 2.72 9.00 1.40 2.67 0.54 12.40 15.61 3.10 1591
41 63.75 0.84 1.10 3.04 10.47 1.51 2.46 0.60 13.86 17.68 3.01 17.93
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Table S14. HCFC-22 error budget for Northern 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)
8 157.62 1.33 1.17 0.24 2.70 1.25 8.66 2.08 5.51 7.95 7.64 11.03

11 162.83 0.45 1.27 0.41 1.06 1.88 5.27 1.08 3.34 4.43 5.21 6.83
14 153.83 0.48 0.68 0.17 0.79 1.41 5.22 0.79 4.29 5.01 4.96 7.05
17 138.06 0.35 3.40 0.28 0.81 1.97 9.33 1.41 5.44 5.84  10.04 11.62
20 117.11 0.25 2.66 0.26 0.84 1.40 7.43 1.02 6.39 6.63 793  10.34
23 99.80 0.23 1.31 0.49 0.84 1.17 5.55 0.62 7.30 7.42 5.79 9.41
26 89.19 0.27 1.10 0.76 1.15 0.94 4.53 0.43 8.07 8.22 4.72 9.48
29 82.65 0.34 1.06 1.21 2.18 0.89 3.84 0.38 8.63 9.01 4.05 9.88
32 75.87 0.44 0.95 1.79 3.96 1.01 3.28 0.38 9.11 10.12 3,53 10.72
35 70.25 0.58 0.88 2.38 6.00 1.22 2.83 043 10.17 12.08 3.17 1249
38 65.86 0.72 0.93 2.86 791 1.43 2.50 0.49 11.81 14.54 297 14.84
41 62.62 0.83 1.04 3.17 9.37 1.58 2.28 0.55 13.34 16.65 290 16.90
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16 G. P. Stiller et al.: Supplement 3 to: Version 8§ IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S15. HCFC-22 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)
8 166.11 1.37 1.01 0.17 2.71 1.23 9.27 2.37 5.87 8.30 8.30 11.74

11 164.75 0.43 0.68 0.11 0.68 1.74 5.17 0.96 3.14 3.78 5.23 6.45
14 153.18 0.53 0.83 0.10 0.78 1.20 5.26 0.83 4.27 5.25 4.70 7.05
17 135.83 0.35 3.14 0.22 1.04 1.77 8.96 1.48 5.49 5.95 9.56 11.26
20 113.13 0.25 2.81 0.25 1.12 1.29 7.48 1.07 6.49 6.77 8.02 10.50
23 95.42 0.24 1.37 0.48 0.99 1.19 5.52 0.62 7.47 7.63 5.74 9.55
26 87.12 0.27 1.02 0.71 1.22 0.94 4.37 0.42 8.26 8.41 4.56 9.57
29 82.64 0.34 0.95 1.16 2.29 0.87 3.73 0.37 8.77 9.16 3.92 9.96
32 76.97 0.44 0.85 1.73 4.12 0.97 3.22 0.39 9.33 10.37 343 1092
35 71.96 0.58 0.79 2.30 6.17 1.15 2.80 0.46 10.50 12.43 3.09 12.81
38 67.97 0.73 0.83 2.76 8.07 1.33 2.50 0.54 12.17 14.90 290 15.18
41 64.56 0.83 0.93 3.07 9.51 1.46 2.30 0.61 13.69 16.99 2.82  17.22
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Table S16. HCFC-22 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)
8 163.58 1.22 1.92 0.24 2.73 1.47 8.02 1.43 5.08 8.49 5.91 10.34

11 161.88 0.50 0.67 0.07 0.95 1.73 5.70 0.93 3.15 4.72 5.05 6.92
14 155.64 0.50 1.08 0.08 1.49 1.75 6.30 1.03 4.71 6.03 5.77 8.35
17 133.04 0.34 3.37 0.26 1.62 1.81 9.22 1.57 5.83 6.40 9.89 11.79
20 108.29 0.25 2.94 0.30 1.45 1.27 7.19 1.09 6.73 7.14 772 10.52
23 93.39 0.23 1.46 0.49 1.25 1.14 5.13 0.60 7.59 7.81 5.34 9.47
26 87.41 0.27 1.08 0.75 1.47 1.03 4.26 0.41 8.34 8.55 4.45 9.64
29 82.54 0.33 0.99 1.10 2.85 0.95 3.80 0.34 8.81 9.35 4.01 10.18
32 78.37 0.42 0.93 1.54 5.06 1.01 345 0.36 9.57 10.96 3.68 11.56
35 75.26 0.55 0.92 1.96 7.44 1.14 3.15 042 11.04 13.48 343 1391
38 72.99 0.68 0.98 2.30 9.53 1.27 2.90 0.50 12.80 16.16 326 16.49
41 70.89 0.76 1.08 2.51 11.04 1.37 2.71 0.55 14.23 18.23 3.16 18.50
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Table S17. HCFC-22 error budget for Northern midlatitude autumn 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)
8 162.14 0.77 0.45 0.19 1.78 1.78 6.31 1.10 3.74 5.87 5.27 7.89

11 157.40 0.57 0.63 0.14 1.57 1.59 5.33 0.91 3.78 5.02 491 7.02
14 147.99 0.40 1.23 0.12 1.77 2.01 6.86 1.15 4.82 5.48 7.11 8.98
17 126.63 0.32 2.83 0.24 1.74 1.76 7.72 1.28 5.85 6.38 8.31 10.47
20 108.69 0.24 2.69 0.35 1.57 1.47 6.40 0.90 6.80 7.16 6.99 10.00
23 98.67 0.23 1.61 0.52 1.33 1.28 5.30 0.57 7.67 7.90 5.58 9.67
26 87.92 0.27 1.12 0.72 1.63 1.02 4.58 0.42 8.44 8.67 4.76 9.90
29 80.66 0.33 1.00 1.05 3.11 0.95 3.92 0.36 8.99 9.60 4.11 10.44
32 74.64 0.43 0.97 1.47 5.41 0.97 3.37 0.37 9.84 11.36 358 1191
35 68.73 0.55 0.99 1.87 7.80 1.05 2.94 043 11.35 13.93 320 1430
38 64.52 0.68 1.06 2.19 9.86 1.15 2.63 0.50 13.10 16.59 296 16.85
41 61.83 0.76 1.15 240 11.35 1.23 242 0.55 14.51 18.62 2.84 18.83
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Table S18. HCFC-22 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)
8 154.78 1.08 1.33 0.40 2.12 2.49 7.09 1.22 4.22 7.73 4.87 9.13

11 159.54 0.67 2.24 0.36 1.87 2.01 10.36 1.71 3.92 8.01 8.64 11.78
14 158.97 0.49 1.08 0.19 1.79 1.82 5.35 1.01 5.14 6.16 5.11 8.00
17 150.96 0.41 2.68 0.13 1.52 2.25 8.93 1.41 6.53 6.99 9.50 11.80
20 135.16 0.26 2.75 0.32 1.20 1.40 8.30 1.27 7.13 7.43 8.79 11.51
23 123.80 0.23 1.78 0.53 1.11 1.24 6.59 0.86 7.60 7.80 6.89 1041
26 116.30 0.28 1.57 0.81 1.41 1.17 5.83 0.63 8.29 8.50 6.12 1047
29 109.73 0.35 1.47 1.26 2.55 1.12 5.19 0.51 8.75 9.24 547 10.74
32 102.14 0.44 1.35 1.80 4.49 1.24 4.57 0.48 9.25 10.47 488 11.56
35 95.86 0.58 1.28 2.35 6.67 1.41 4.04 0.52 1041 12.62 442  13.37
38 89.76 0.73 1.31 2.81 8.65 1.58 3.63 0.58 12.11 15.19 4.11 15.73
41 85.20 0.84 1.41 3.09 10.11 1.69 3.34 0.64 13.59 17.27 392 1771
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Table S19. HCFC-22 error budget for Tropics 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)
8 148.58 0.95 0.74 0.38 1.89 1.55 5.11 0.77 3.86 5.39 4.49 7.01

11 151.41 0.77 1.01 0.26 2.20 1.14 6.61 1.11 4.42 6.08 5.94 8.50
14 161.96 0.53 1.06 0.25 2.25 1.83 5.24 1.07 5.50 6.44 5.22 8.29
17 151.79 0.40 2.60 0.12 1.81 1.88 8.22 1.24 6.65 7.24 8.64 11.27
20 137.41 0.27 2.54 0.30 1.28 1.41 8.56 1.28 7.24 7.52 9.01 11.73
23 127.41 0.24 1.68 0.55 1.16 1.23 6.83 0.90 7.70 791 7.09 10.62
26 121.20 0.29 1.60 0.82 1.39 1.12 6.05 0.68 8.32 8.53 6.31 10.62
29 112.85 0.36 1.46 1.28 2.50 1.10 5.37 0.55 8.75 9.23 5.64 10.82
32 104.81 0.45 1.24 1.86 4.46 1.26 4.72 0.49 9.26 10.48 5.01 11.62
35 97.83 0.60 1.11 2.44 6.65 1.48 4.17 0.52 10.39 12.61 453  13.40
38 92.10 0.75 1.14 2.92 8.65 1.67 3.75 0.59 12.07 15.18 4.21 15.75
41 88.03 0.86 1.24 323  10.15 1.80 345 0.64 13.56 17.29 4.03 17.76
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Table S20. HCFC-22 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)
5 144.62 1.40 0.64 0.31 2.57 2.50 8.89 2.38 5.13 8.75 7.05 11.24

8 148.52 0.45 0.37 0.17 0.90 1.81 5.11 1.25 3.08 4.20 4.90 6.45

11 148.44 0.52 0.75 0.06 1.42 1.92 6.04 1.18 4.17 5.95 5.14 7.86
14 136.03 0.38 1.65 0.10 1.51 2.16 7.80 1.41 5.01 5.59 8.16 9.89
17 121.48 0.32 2.41 0.23 1.50 1.66 7.08 1.16 6.01 6.44 7.56 9.93
20 105.75 0.25 1.97 0.35 1.42 1.38 6.12 0.84 7.11 7.39 6.49 9.83
23 97.37 0.24 1.12 0.47 1.48 1.18 5.13 0.55 8.20 8.42 5.29 9.95
26 91.09 0.28 0.86 0.63 2.49 1.06 4.64 0.42 9.12 9.52 476  10.65
29 85.25 0.35 0.87 0.95 4.62 1.04 4.17 0.39  10.05 11.14 432 1195
32 77.40 0.46 0.99 1.37 7.20 1.06 3.70 045 11.52 13.69 391 1424
35 69.50 0.60 1.13 1.76 9.51 1.12 3.29 054 13.33 16.51 3.57  16.89
38 63.65 0.71 1.28 207 1131 1.18 2.97 0.62 1497 18.92 334 1921
41 60.99 0.81 1.46 241 1224 1.22 2.73 0.69 1591 20.26 323  20.52
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Table S21. HCFC-22 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)
5 147.75 1.45 0.67 0.27 2.60 1.99 9.55 3.02 5.10 7.50 9.14 11.82

8 149.73 0.44 0.30 0.18 0.96 2.15 4.70 1.40 3.21 4.01 491 6.34

11 151.88 0.55 0.70 0.12 1.12 1.60 5.46 1.14 4.00 5.49 4.64 7.19
14 137.48 0.39 1.53 0.11 1.27 2.06 7.54 1.43 4.97 5.46 7.89 9.59
17 123.66 0.32 2.40 0.25 1.28 1.48 6.91 1.19 6.00 6.34 7.40 9.74
20 107.51 0.24 2.11 0.33 1.25 1.19 6.28 0.88 7.12 7.36 6.66 9.93
23 95.39 0.24 1.22 0.46 1.36 1.04 5.15 0.57 8.19 8.38 5.34 9.93
26 88.22 0.29 0.92 0.69 2.30 0.97 4.49 0.41 9.06 9.41 463 1048
29 83.66 0.36 0.92 1.06 4.27 0.98 3.99 0.36 9.90 10.87 415 11.63
32 78.33 0.48 1.02 1.50 6.75 1.02 3.57 041 11.26 13.25 377 1378
35 73.41 0.61 1.15 1.89 9.05 1.07 3.23 0.48 13.03 16.02 348 1640
38 69.21 0.71 1.29 2.18 10.89 1.13 2.95 054 14.72 18.48 328 18.77
41 65.85 0.79 1.42 237 1213 1.16 2.72 0.59 15.90 20.18 3.14 2043
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Table S22. HCFC-22 error budget for Southern midlatitude 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)
8 151.73 0.61 0.58 0.13 1.42 1.63 5.44 1.05 345 4.99 4.81 6.93

11 145.40 0.50 0.81 0.08 1.90 1.95 5.77 1.20 4.46 5.96 5.24 7.94
14 133.95 0.37 1.92 0.13 1.87 1.76 7.33 1.35 5.15 5.95 7.55 9.61
17 117.24 0.31 2.87 0.21 1.78 1.36 7.03 1.15 5.99 6.65 7.47  10.00
20 101.33 0.24 2.42 0.38 1.49 1.08 5.82 0.81 6.85 7.27 6.17 9.53
23 95.03 0.24 1.42 0.55 1.21 1.10 4.71 0.49 7.63 7.90 4.84 9.26
26 88.67 0.28 1.19 0.84 1.38 1.15 4.34 0.39 8.31 8.60 4.42 9.67
29 82.13 0.35 1.15 1.30 2.49 1.01 4.05 0.38 8.76 9.32 4.08 10.18
32 74.33 0.45 1.08 1.86 4.48 0.99 3.67 0.41 9.33 10.62 3.71 11.25
35 68.77 0.59 1.06 2.41 6.76 1.08 3.28 0.49 10.58 12.86 339  13.30
38 65.09 0.74 1.11 2.86 8.84 1.21 2.95 0.57 12.27 15.46 3.17  15.78
41 62.70 0.85 1.22 3.15 1041 1.31 2.71 0.63 13.76 17.61 306 17.87
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Table S23. HCFC-22 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)
8 153.27 0.48 0.30 0.17 1.07 1.76 4.95 1.19 3.04 391 4.94 6.30

11 145.65 0.50 0.61 0.31 1.74 1.79 5.83 1.16 4.18 5.86 5.05 7.73
14 135.71 0.36 1.80 0.13 1.83 2.09 7.23 1.28 4.98 5.75 7.53 9.48
17 118.39 0.30 2.80 0.21 1.76 1.58 6.45 1.08 5.80 6.27 7.12 9.48
20 107.90 0.24 2.23 0.42 1.57 1.26 5.40 0.70 6.61 6.94 5.86 9.09
23 103.44 0.23 1.21 0.57 1.20 1.12 4.57 0.42 7.36 7.54 4.78 8.93
26 102.61 0.27 1.05 0.82 1.29 1.08 4.43 0.33 8.10 8.28 4.62 9.49
29 99.86 0.34 1.10 1.16 2.49 1.10 4.33 0.32 8.68 9.14 457 1022
32 89.24 0.41 1.09 1.56 4.59 1.16 4.00 0.36 9.42 10.62 428 11.45
35 79.94 0.54 1.11 2.00 6.95 1.24 3.60 043 10.77 13.00 393 13.58
38 72.70 0.69 1.20 2.40 9.08 1.34 3.23 0.52 12.48 15.66 3.65 16.08
41 67.58 0.80 1.34 2.68 10.68 1.42 2.96 0.59 13.97 17.83 349 18.17
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Table S24. HCFC-22 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)
5 142.33 1.73 0.74 0.43 2.59 1.42 8.00 2.66 5.24 7.31 7.58 10.53
8 149.17 0.49 0.43 0.20 0.84 1.90 4.73 1.27 2.94 3.67 4.89 6.12
11 145.90 0.64 1.10 0.08 1.19 0.70 6.92 1.32 3.88 5.16 6.45 8.26
14 135.07 0.41 1.45 0.10 1.27 2.12 7.48 1.24 4.75 5.28 7.78 9.41
17 121.62 0.31 2.87 0.20 1.31 1.33 6.66 1.12 5.69 6.02 7.32 9.47
20 104.09 0.24 2.59 0.29 1.20 0.99 5.95 0.82 6.66 6.91 6.48 9.47
23 94.06 0.23 1.37 0.47 1.02 0.93 4.76 0.48 7.50 7.64 4.98 9.12
26 88.08 0.28 1.18 0.81 1.15 0.97 4.17 0.37 8.20 8.36 4.40 9.44
29 80.92 0.34 1.13 1.35 2.08 0.92 3.69 0.36 8.69 9.06 3.94 9.88
32 74.41 0.46 1.01 2.04 3.77 0.98 3.21 0.41 9.17 10.15 348 10.73
35 68.79 0.62 0.89 2.74 5.74 1.14 2.80 0.49 10.17 12.03 3.11 12.43
38 64.31 0.78 0.87 3.33 7.64 1.30 2.49 0.58 11.75 14.45 2.80  14.73
41 60.91 0.91 0.95 3.74 9.13 1.42 2.26 0.66  13.25 16.57 277  16.80
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Table S25. HCFC-22 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)
5 146.23 1.68 0.65 0.40 2.74 1.78 7.05 2.26 5.32 8.32 5.28 9.85

8 145.18 0.93 1.30 0.15 2.03 1.32 7.25 1.67 4.51 7.13 5.76 9.17

11 147.55 0.49 1.32 0.07 1.07 1.38 5.87 1.12 3.54 5.46 4.84 7.30
14 140.85 043 1.49 0.12 1.00 1.88 6.73 1.01 4.52 5.85 6.29 8.59
17 123.83 0.32 3.56 0.23 1.08 1.59 8.21 1.27 5.60 6.07 894  10.81
20 103.06 0.25 2.56 0.29 1.10 1.14 6.29 0.86 6.58 6.85 6.78 9.64
23 92.69 0.23 1.23 0.48 0.97 0.98 4.66 0.48 7.47 7.60 4.87 9.03
26 89.26 0.27 1.09 0.79 1.14 0.89 4.08 0.37 8.20 8.35 427 9.38
29 81.79 0.34 1.11 1.32 2.06 0.87 3.61 0.37 8.70 9.07 3.85 9.85
32 74.22 0.45 1.02 2.05 3.70 0.97 3.09 0.40 9.13 10.09 336 10.64
35 69.56 0.62 0.93 2.80 5.65 1.15 2.67 0.47  10.07 11.92 3.01  12.29
38 66.26 0.79 0.96 3.43 7.54 1.35 2.38 0.55 11.59 14.29 2.85 1457
41 63.69 0.92 1.09 3.88 9.03 1.50 2.20 0.61  13.09 16.41 2.80 16.65
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Table S26. HCFC-22 error budget for Southern midlatitude autumn 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)
5 152.70 1.35 0.17 0.30 2.47 1.50 8.86 2.57 4.36 5.81 898  10.69

8 143.39 0.99 0.90 0.14 2.35 1.00 6.93 1.21 4.29 6.48 5.84 8.73

11 150.09 0.47 1.29 0.10 1.98 1.62 6.22 1.17 4.14 6.59 4.72 8.10
14 140.09 0.36 1.57 0.10 1.63 1.79 6.73 1.08 4.69 5.31 6.98 8.77
17 123.97 0.30 2.89 0.32 1.31 1.71 7.92 1.10 5.58 5.99 8.51 1040
20 104.60 0.24 1.79 0.35 1.09 1.54 6.20 0.73 6.51 6.76 6.53 9.39
23 91.80 0.23 1.09 0.55 1.00 1.33 4.84 0.46 7.48 7.63 5.06 9.16
26 84.77 0.27 1.03 0.75 1.63 1.07 4.16 0.35 8.31 8.54 4.37 9.59
29 80.70 0.33 0.97 1.02 3.31 0.98 3.75 0.31 9.01 9.69 3.94 1046
32 74.41 0.42 0.87 1.39 5.74 1.02 3.32 0.33  10.06 11.69 352 1221
35 68.43 0.54 0.82 1.74 8.17 1.13 2.94 038 11.74 14.44 3.18 14.79
38 63.95 0.65 0.85 2.01 1020 1.25 2.64 044 13.54 17.10 295 1735
41 61.38 0.72 0.91 217  11.58 1.33 2.44 0.48 14.86 19.00 283 19.21
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Table S27. HCFC-22 error budget for Southern midlatitude autumn 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)
8 144.67 0.80 0.57 0.18 1.91 1.16 5.03 0.74 3.69 5.05 4.46 6.74

11 151.59 0.62 1.76 0.12 2.29 1.32 6.90 1.31 4.51 6.84 5.78 8.95
14 144.88 0.37 1.72 0.12 2.03 1.78 6.89 1.16 5.06 5.77 7.17 9.21
17 123.81 0.31 3.02 0.32 1.63 1.66 8.64 1.17 5.84 6.34 9.20 11.17
20 105.28 0.24 1.70 0.31 1.21 1.46 6.11 0.74 6.63 6.88 6.41 9.41
23 95.81 0.23 1.09 0.52 1.02 1.36 4.87 0.46 7.54 7.70 5.09 9.23
26 89.54 0.27 1.04 0.73 1.59 1.06 4.39 0.37 8.35 8.57 4.59 9.72
29 81.96 0.33 0.99 1.06 3.15 0.94 3.94 0.34 8.96 9.58 4.14 10.44
32 73.11 0.43 0.90 1.48 5.49 0.98 345 0.36 9.91 11.45 3.66 12.03
35 66.20 0.56 0.86 1.88 7.89 1.09 3.04 0.41 11.50 14.10 328 1448
38 61.75 0.68 0.90 2.20 9.92 1.22 2.73 048 13.27 16.75 3.04 17.02
41 58.96 0.76 0.99 240 11.33 1.30 2.52 0.53 14.63 18.70 290 18.93
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Table S28. HCFC-22 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)
5 143.10 1.44 1.45 0.34 297 1.38 15.99 4.22 5.60 776  16.11  17.88
8 151.49 0.64 0.96 0.10 2.61 2.16 7.12 1.68 5.30 6.88 6.86 9.72
11 141.32 0.49 1.54 0.10 1.21 1.60 7.89 1.92 4.35 5.25 8.00 9.57
14 120.58 0.46 2.17 0.13 1.42 1.42 9.24 222 5.76 6.47 9.52 1151
17 95.62 0.36 2.04 0.16 1.58 1.06 7.66 1.63 7.33 7.74 794  11.09
20 78.81 0.27 1.56 0.19 1.62 0.80 6.09 1.14 8.71 8.97 6.29  10.95
23 62.77 0.28 1.00 0.34 2.54 0.62 451 0.78 9.85 10.23 461 11.22
26 48.65 0.31 0.74 0.69 4.30 0.54 3.17 0.53 10.63 11.52 323 1197
29 39.48 0.41 0.73 1.23 6.69 0.55 2.19 048 11.57 13.45 227 13.64
32 34.17 0.57 0.89 1.81 9.23 0.61 1.62 0.58 13.18 16.23 1.80 16.33
35 30.57 0.73 1.10 229  11.36 0.69 1.32 0.71  14.96 18.96 1.68  19.04
38 27.98 0.85 1.30 264 1298 0.76 1.18 081 1643 21.15 173 21.22
41 26.86 0.93 1.45 2.87  13.99 0.82 1.11 087 17.35 22.52 1.84  22.60
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Table S29. HCFC-22 error budget for Southern 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)
5 149.12 1.42 0.67 0.20 2.79 1.04 8.37 2.36 5.03 7.26 772 10.60
8 149.06 0.54 0.25 0.08 1.88 1.91 4.89 1.31 4.19 5.03 5.04 7.12
11 146.60 0.44 0.71 0.05 1.23 1.77 5.94 1.26 4.25 4.95 5.98 7.76
14 123.78 0.42 1.69 0.14 1.23 1.73 8.10 1.80 5.53 6.02 841 1034
17 99.85 0.34 1.90 0.18 1.36 1.21 6.76 1.34 6.96 7.28 7.07 10.15
20 83.25 0.27 1.65 0.22 1.64 0.94 5.82 0.98 8.45 8.72 6.06 10.61
23 66.39 0.28 1.18 0.32 2.66 0.79 4.62 0.73 9.77 10.18 479 11.25
26 51.82 0.31 0.93 0.60 4.72 0.69 3.40 0.54 10.79 11.83 355 1235
29 42.36 0.41 0.93 1.06 7.43 0.68 2.40 047 12.08 14.25 2.58 14.48
32 36.45 0.56 1.09 1.55 10.11 0.71 1.75 0.53 13.89 17.28 205 17.40
35 32.53 0.71 1.29 1.96 12.29 0.77 1.41 0.63  15.66 20.04 1.90 20.13
38 29.65 0.82 1.48 227  13.89 0.82 1.26 0.72  17.04 22.15 1.94 2223
41 24.89 091 1.64 2.67 1458 0.85 1.13 0.79 17.67 23.11 2.02 23.20
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Table S30. HCFC-22 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)
8 151.46 0.62 0.54 0.09 1.41 1.55 5.02 1.14 3.50 4.40 4.95 6.62

11 145.50 0.49 2.24 0.26 2.07 1.49 7.44 1.87 5.34 6.23 7.77 9.96
14 118.14 0.44 4.98 0.36 1.96 0.90 9.19 2.26 6.41 720 1042  12.66
17 85.96 0.34 4.57 0.29 1.59 0.53 7.12 1.58 7.31 7.71 843 11.42
20 58.99 0.25 2.84 0.34 1.30 0.24 4.73 0.96 7.73 7.95 5.47 9.65
23 43.59 0.27 1.35 0.75 1.08 0.18 2.77 0.53 8.04 8.21 2.99 8.74
26 42.08 0.36 0.91 1.44 1.20 0.24 1.84 0.43 8.47 8.72 1.95 8.93
29 47.91 0.47 0.99 2.39 2.10 0.42 1.70 0.48 8.76 9.38 1.86 9.56
32 52.27 0.61 0.98 3.36 3.81 0.67 1.71 0.53 9.13 10.51 1.93  10.68
35 52.14 0.76 0.88 4.13 5.93 0.94 1.69 0.57 10.11 12.49 1.98 12.64
38 49.70 0.90 0.91 4.69 8.00 1.19 1.63 0.62 11.68 14.97 2.08 15.12
41 46.99 1.00 1.05 5.04 9.65 1.37 1.57 0.67 13.19 17.17 220 17.31
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Table S31. HCFC-22 error budget for Southern polar spring 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)
8 152.02 0.52 0.53 0.08 1.10 1.67 4.66 1.12 3.15 3.87 4.75 6.12

11 146.76 0.48 1.29 0.16 1.85 1.93 6.60 1.48 4.81 5.65 6.79 8.83
14 121.12 0.40 3.83 0.22 1.95 1.47 8.44 1.97 6.01 6.95 9.16 11.50
17 93.68 0.32 3.71 0.28 1.74 0.95 6.84 1.40 6.91 7.47 7.66 10.70
20 73.85 0.26 2.59 0.43 1.44 0.64 4.96 0.88 7.59 7.97 5.38 9.62
23 65.78 0.26 1.42 0.64 1.21 0.66 3.52 0.50 8.14 8.37 3.64 9.13
26 64.01 0.33 1.13 1.19 1.46 0.80 3.05 0.38 8.60 8.95 2.98 9.43
29 59.50 0.42 1.14 2.03 2.51 0.80 2.86 0.42 8.87 9.62 2.66 9.98
32 56.51 0.55 1.07 2.93 4.40 0.84 2.53 0.48 9.34 10.87 2.41 11.13
35 54.47 0.71 1.02 3.70 6.60 0.98 2.22 0.53 1047 13.01 228 13.21
38 52.74 0.85 1.10 4.27 8.67 1.14 1.99 0.58 12.10 15.56 228 1572
41 51.96 0.95 1.26 4.62 1027 1.27 1.85 0.62 13.60 17.73 235 17.88
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Table S32. HCFC-22 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)
5 141.94 1.77 0.71 0.39 2.67 1.96 10.77 3.09 5.31 9.49 8.86  12.98

8 147.60 0.39 0.48 0.15 0.75 2.05 5.18 1.63 2.96 4.19 5.09 6.59

11 143.00 0.58 0.75 0.11 1.01 0.81 5.23 1.00 3.69 4.62 4.82 6.67
14 130.72 0.39 1.72 0.10 1.22 1.92 7.52 1.28 4.64 5.09 7.88 9.38
17 114.88 0.31 2.96 0.21 1.33 1.26 6.14 1.02 5.54 5.87 6.87 9.04
20 99.39 0.25 2.43 0.38 1.30 1.30 5.34 0.69 6.50 6.76 5.93 8.99
23 90.49 0.24 1.48 0.52 1.07 1.47 4.36 0.40 7.40 7.57 472 8.93
26 84.20 0.27 1.20 0.81 1.09 1.24 3.86 0.33 8.10 8.25 4.16 9.24
29 79.11 0.33 1.15 1.35 1.84 1.00 3.47 0.35 8.59 8.91 3.75 9.67
32 72.05 0.45 1.03 2.16 3.31 1.01 3.03 0.41 8.95 9.81 333 1036
35 66.39 0.62 0.85 3.00 5.17 1.17 2.65 0.50 9.77 11.49 297  11.87
38 61.01 0.81 0.82 3.76 7.04 1.38 2.33 0.59 11.16 13.77 277 14.05
41 56.48 0.97 0.91 431 8.59 1.53 2.11 0.68  12.65 15.94 2.68 16.16
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Table S33. HCFC-22 error budget for Southern 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)
5 150.44 1.58 0.33 0.36 2.61 0.32 5.81 2.11 5.13 6.34 5.83 8.61

8 141.68 1.25 1.85 0.09 2.56 1.08 10.79 2.35 5.14 7.88 995 12.70

11 143.28 0.35 0.33 0.07 1.28 1.62 5.16 0.95 3.68 4.42 5.10 6.75
14 137.07 0.36 1.67 0.10 0.84 1.76 6.66 0.98 4.33 4.62 7.03 8.41
17 117.99 0.30 3.04 0.28 0.65 1.60 6.94 1.02 5.28 5.49 7.70 9.46
20 101.67 0.24 1.94 0.36 0.77 1.16 543 0.66 6.31 6.45 5.84 8.70
23 90.69 0.23 1.01 0.50 0.87 0.99 4.48 0.39 7.36 7.46 4.67 8.80
26 81.84 0.27 0.97 0.77 1.23 0.91 3.98 0.34 8.26 8.41 4.17 9.39
29 73.68 0.34 0.98 1.25 2.36 0.88 3.48 0.34 8.84 9.27 3.69 9.97
32 65.04 0.45 0.90 1.89 4.22 0.97 2.98 0.38 9.47 10.57 321 11.05
35 59.76 0.61 0.86 2.53 6.29 1.14 2.59 045 10.67 12.69 289  13.01
38 56.57 0.77 0.92 3.07 8.19 1.31 2.31 0.54 12.33 15.16 274 1541
41 54.18 0.89 1.04 3.44 9.62 1.45 2.13 0.61 13.80 17.22 269 1743
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Table S34. HCFC-22 error budget for Southern polar autumn 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)
5 146.03 1.29 0.40 0.32 2.40 1.16 5.28 1.02 4.12 5.55 4.90 7.41

8 145.18 0.90 0.80 0.08 2.18 0.85 591 0.93 3.96 5.29 5.52 7.65

11 142.44 0.39 0.35 0.07 2.09 1.71 5.53 1.01 4.23 5.00 5.66 7.55
14 131.47 0.35 1.99 0.15 1.94 2.04 7.75 1.21 5.02 5.60 8.21 9.94
17 107.14 0.31 2.43 0.31 1.56 1.57 6.90 0.96 5.88 6.21 7.45 9.70
20 93.98 0.24 1.42 0.36 1.20 1.30 5.31 0.60 6.85 7.06 5.57 8.99
23 82.33 0.24 0.94 0.45 1.28 1.18 4.44 0.41 7.91 8.07 4.63 9.31
26 73.75 0.28 0.79 0.62 2.46 0.99 3.88 0.36 8.86 9.25 4.03  10.09
29 63.18 0.34 0.71 0.89 4.83 0.91 3.24 0.35 9.84 11.02 339 1153
32 52.73 0.45 0.69 1.22 7.71 0.95 2.61 039 1142 13.87 2.80 14.14
35 45.25 0.57 0.73 1.53  10.27 1.03 2.14 046 13.34 16.93 240 17.10
38 40.54 0.68 0.80 1.75 1222 1.11 1.85 0.52 15.04 19.49 2.19  19.61
41 37.81 0.74 0.88 1.90 13.49 1.16 1.68 0.57 16.16 21.17 2.10  21.28
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Table S35. HCFC-22 error budget for Southern polar autumn 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)
5 145.94 1.25 0.30 0.29 2.44 0.93 6.21 1.31 4.15 5.92 5.57 8.13
8 146.48 0.73 0.60 0.10 2.13 1.26 5.06 1.06 3.95 5.24 4.69 7.03
11 143.10 0.39 0.29 0.06 1.63 1.57 5.11 0.91 392 4.52 5.22 6.90
14 130.95 0.36 1.66 0.14 1.37 2.02 7.46 1.17 4.77 5.20 7.85 9.42
17 110.41 0.30 2.38 0.29 1.12 1.53 6.87 1.01 5.75 6.04 7.36 9.52
20 95.35 0.24 1.64 0.35 1.08 1.23 5.73 0.69 6.94 7.15 6.00 9.33
23 84.79 0.24 0.90 0.42 1.46 1.02 4.74 0.45 8.13 8.32 4.88 9.65
26 73.31 0.29 0.70 0.57 2.99 0.93 4.05 0.39 9.21 9.73 4.18 10.59
29 61.77 0.36 0.68 0.82 5.65 0.89 3.34 0.37 10.45 11.94 3.48 12.43
32 50.48 0.47 0.76 1.11 8.64 0.90 2.70 042 1232 15.12 2.87 15.39
35 41.96 0.58 0.87 1.36  11.16 0.92 2.21 049 14.29 18.21 246  18.38
38 36.34 0.68 0.99 1.55 13.02 0.95 1.89 0.55 15.88 20.62 223 20.74
41 31.13 0.74 1.11 1.73 13.93 1.01 1.66 0.58 16.63 21.79 2.14 2190
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Table S36. HCFC-22 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)
8 197.58 0.96 1.29 0.09 0.71 1.90 6.52 1.14 4.99 6.04 6.24 8.68

11 180.03 0.46 3.05 0.23 0.53 2.36 8.86 1.30 4.45 5.08 946 10.74
14 158.96 0.39 4.60 0.37 0.45 2.20 9.38 1.28 4.92 549 1050 11.84
17 135.82 0.40 3.65 0.52 0.45 1.73 7.28 0.83 5.44 5.83 8.13  10.01
20 129.52 0.36 1.33 0.76 0.54 1.37 5.78 0.51 5.96 6.51 5.62 8.60
23 126.31 0.39 0.98 0.83 0.66 1.41 5.08 0.37 6.89 7.18 5.11 8.81
26 119.98 0.45 1.18 0.86 1.20 1.42 4.86 0.34 7.83 8.07 5.06 9.53
29 108.85 0.53 1.29 0.88 2.61 1.27 4.47 0.32 8.48 8.99 472  10.15
32 97.46 0.65 1.40 0.87 4.64 1.27 3.99 0.31 10.25 11.35 4.31 12.14
35 88.76 0.77 1.42 0.87 6.56 1.31 3.62 0.32 1249 14.19 398 14.74
38 82.27 0.84 1.41 0.87 8.04 1.36 3.35 0.34 14.34 16.52 375 1694
41 70.72 0.91 1.51 1.04 8.69 1.30 2.75 0.38 15.06 17.47 328 17.78

Northern polar winter day R

40 T 52 4 interf

| i o ILS ]

Aﬁé v E

30 .

= ]
< spectro -
= + noise
5 | ) o total ]
e A random 1

10 + syst A
O: L L L L | L L L L | L L L L | L L L L | L L L L ]

0 5 10 15 20 25

HCFC-22 uncertainty / pptv

Figure S35. V8R_F-22_261 Northern polar winter day



38 G. P. Stiller et al.: Supplement 3 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S37. HCFC-22 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)
8 203.07 0.86 1.84 0.08 0.53 1.77 7.13 1.29 4.25 6.19 6.31 8.84

11 185.84 0.51 2.79 0.22 0.47 2.23 8.79 1.27 4.47 5.16 9.25 10.59
14 162.03 0.40 4.71 0.32 0.49 1.92 9.65 1.38 5.07 5.54 10.78 12.13
17 135.29 0.41 3.84 0.43 0.51 1.28 8.09 1.02 5.73 6.05 8.93 10.78
20 112.72 0.37 2.09 0.62 0.68 1.33 5.96 0.69 6.35 6.69 6.22 9.13
23 101.75 0.40 1.50 0.76 0.82 1.99 4.48 0.45 7.33 7.78 4.59 9.03
26 99.47 0.47 1.46 0.95 1.03 1.65 3.87 0.38 7.93 8.33 3.95 9.22
29 95.47 0.58 1.46 1.30 1.89 1.10 3.60 0.41 8.25 8.77 3.64 9.49
32 85.95 0.73 1.63 1.61 3.44 0.99 3.25 0.45 9.00 9.93 342  10.50
35 77.56 0.89 1.62 1.83 5.16 1.03 291 0.48 10.69 12.14 3.18 12.55
38 73.08 1.00 1.58 1.95 6.70 1.11 2.66 0.49 12.65 14.55 3.03 14.86
41 70.26 1.06 1.55 1.98 7.84 1.18 2.51 0.51 14.12 16.36 294  16.62

Northern polar winter night RR

40 Nl A interf ]

4 o ILS

30 1

£ ]
< spectro ;
=) + noise ]
5 5 o total ]
A random 1

10 1 + syst A
O: 1 1 L L | L L L L | L L L L | L L L L | L L L L :

0 5 10 15 20 25

HCFC-22 uncertainty / pptv

Figure S36. V8R_F-22_261 Northern polar winter night



G. P. Stiller et al.: Supplement 3 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22 39

Table S38. HCFC-22 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)
8 186.69 1.03 1.11 0.09 1.31 1.75 6.11 1.29 6.44 7.25 5.91 9.35

11 176.06 0.42 2.50 0.23 0.47 2.29 8.00 1.15 4.37 4.69 8.62 9.82
14 162.11 0.38 3.95 0.34 0.45 2.33 9.66 1.26 4.87 5.17 1065 11.84
17 137.51 0.39 2.92 0.42 0.45 1.84 8.13 0.91 5.67 5.87 8.78  10.56
20 122.76 0.35 1.33 0.51 0.57 1.74 6.13 0.59 6.55 6.75 6.39 9.29
23 114.29 0.36 0.86 0.42 0.82 1.51 5.13 0.37 7.74 7.87 5.34 9.51
26 103.43 0.44 0.87 0.44 1.69 1.22 4.47 0.32 8.81 9.02 4.68 10.16
29 92.70 0.52 1.16 0.59 3.28 1.11 3.84 0.32 9.72 10.31 412 11.10
32 83.28 0.68 1.43 0.85 5.18 1.10 3.28 0.41 11.23 12.44 3.69 1297
35 76.00 0.87 1.58 1.13 6.92 1.11 2.86 0.56 13.01 14.83 338 15.21
38 70.56 1.04 1.68 1.36 8.33 1.14 2.57 0.69 14.72 17.03 3.19  17.32
41 66.56 1.15 1.76 1.51 9.36 1.16 2.39 0.79 1597 18.64 3.09 18.89

40 A 'in’['en'c | ]

o ILS

30 -

£ z
~ spectro
=) + noise
= o total ]
A random 1

10 & + syst A
()E L L L L | L L L L | L L L L | L L L L | L L L L E

0 5 10 15 20 25

HCFC-22 uncertainty / pptv

Figure S37. V8R_F-22_261 Northern polar spring day



40 G. P. Stiller et al.: Supplement 3 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S39. HCFC-22 error budget for Northern polar spring 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)
8 190.11 1.16 1.70 0.11 1.87 1.90 6.62 1.54 7.64 8.95 598 10.76

11 179.80 0.45 2.34 0.24 0.47 2.15 7.73 1.11 4.37 5.04 8.08 9.52
14 166.96 0.39 4.20 0.37 0.47 2.31 9.64 1.31 4.86 526 10.68 1191
17 147.91 0.39 3.65 0.44 0.48 1.94 8.79 0.99 5.63 5.86 9.66 11.30
20 125.21 0.34 1.47 0.51 0.62 1.53 6.73 0.70 6.44 6.64 6.97 9.62
23 112.82 0.36 0.77 0.43 0.89 1.30 5.22 0.42 7.68 7.81 5.37 9.48
26 103.86 0.44 0.90 0.45 1.74 1.11 4.37 0.33 8.74 8.96 456 10.05
29 94.46 0.52 1.20 0.61 3.33 1.07 3.69 0.32 9.61 10.23 398 1097
32 86.58 0.67 1.40 0.87 5.23 1.09 3.14 041 11.08 12.32 356 12.82
35 80.82 0.86 1.51 1.15 6.96 1.14 2.76 0.55 12.87 14.73 329 15.09
38 75.89 1.02 1.59 1.37 8.39 1.19 2.52 0.68 14.59 16.94 3.14 17.23
41 72.20 1.13 1.66 1.52 9.42 1.23 2.38 0.78 15.84 18.55 3.07 18.80
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Table S40. HCFC-22 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)
8 215.54 1.54 1.76 0.10 1.42 2.08 6.45 0.66 7.42 7.75 7.00 10.44

11 193.92 0.78 3.49 0.13 0.45 1.46 8.50 1.55 4.11 7.35 7.26 10.33
14 183.26 0.43 4.15 0.33 0.33 2.04 8.71 1.04 4.44 4.92 9.70  10.88
17 167.10 0.39 4.42 0.39 0.38 2.11 9.51 1.08 5.14 5.41 10.64 11.94
20 141.69 0.34 1.62 0.55 0.49 1.77 7.74 0.73 5.73 5.89 8.06 9.98
23 122.95 0.35 0.76 0.52 0.57 1.35 5.86 0.45 6.95 7.04 6.02 9.27
26 115.56 0.40 1.12 0.57 0.73 1.05 4.99 0.40 7.59 7.69 5.19 9.28
29 103.86 0.47 1.70 0.82 1.32 0.84 4.30 0.42 8.15 8.33 4.67 9.55
32 91.00 0.60 1.85 1.24 2.48 0.79 3.49 0.48 8.55 9.04 4.00 9.88
35 80.79 0.81 1.63 1.68 3.94 0.86 2.88 0.59 9.57 10.54 339 11.07
38 73.13 1.01 1.45 2.04 5.40 0.98 2.49 0.72 11.15 12.63 299 1297
41 67.33 1.18 1.34 2.29 6.64 1.09 2.26 0.84 12.68 14.58 278 14.84
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Table S41. HCFC-22 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)
14 184.73 0.54 3.44 0.29 0.61 222 9.15 1.32 542 5.76 9.96 11.51
17 165.18 0.40 3.85 0.41 0.47 2.11 9.48 1.34 5.53 581 1041 11.92
20 140.38 0.34 1.85 0.50 0.48 1.77 7.75 0.90 6.10 6.27 8.12 1026
23 122.50 0.36 0.89 0.51 0.58 1.37 6.02 0.50 7.21 7.29 6.22 9.58
26 111.09 0.42 1.12 0.61 0.86 1.06 5.07 0.42 7.97 8.07 5.28 9.65
29 95.80 0.50 1.47 0.82 1.68 0.85 4.11 0.41 8.43 8.67 4.43 9.73
32 80.40 0.62 1.52 1.11 3.08 0.84 3.20 0.45 9.13 9.74 3.62  10.39
35 71.13 0.80 1.36 1.41 4.67 0.94 2.56 0.53 1049 11.62 3.02 1201
38 65.78 0.96 1.21 1.65 6.16 1.08 2.21 0.63 12.29 13.90 269 14.16
41 62.41 1.08 1.12 1.80 7.34 1.18 2.04 0.72  13.83 15.82 2.55 16.03
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Table S42. HCFC-22 error budget for Northern polar autumn 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)
8 219.61 1.62 2.38 0.16 2.04 3.13 7.34 1.25 8.25 8.74 8.33  12.07

11 193.56 0.84 2.83 0.28 1.97 2.20 9.17 1.67 8.56 9.95 8.87 13.33
14 183.19 0.43 3.92 0.34 0.53 2.20 10.21 1.68 4.81 536 11.06 1229
17 153.77 0.40 3.75 0.44 0.52 1.89 9.58 1.43 5.66 6.01 1040 12.01
20 130.85 0.35 2.03 0.47 0.59 1.88 7.19 0.85 6.48 6.74 7.57 10.14
23 117.48 0.37 1.13 0.43 0.86 1.59 5.84 0.51 7.67 7.83 6.06 9.90
26 102.15 0.44 1.04 0.48 1.76 1.21 4.94 0.39 8.61 8.85 5.14  10.24
29 86.29 0.54 1.20 0.61 342 1.05 4.01 0.34 9.60 10.26 426 11.10
32 75.09 0.68 1.33 0.78 5.39 1.02 3.26 0.37 1143 12.70 3.60 13.20
35 69.80 0.83 1.40 0.93 7.13 1.05 2.79 0.43 13.40 15.26 3.21 15.59
38 67.54 0.93 1.43 1.04 8.49 1.10 2.51 0.49 15.08 17.38 299 17.63
41 67.14 1.03 1.54 1.33 8.88 1.08 2.37 0.57 15.60 18.06 2.89 18.29
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Table S43. HCFC-22 error budget for Northern polar autumn 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)
8 206.96 1.64 0.59 0.28 1.90 1.79 6.20 0.84 7.95 8.39 6.47 10.59

11 190.03 0.83 2.86 0.30 2.04 2.28 9.33 1.58 8.48 10.00 8.94 13.41
14 180.12 0.43 4.13 0.36 0.55 2.37 10.23 1.66 4.83 533 1120 1241
17 150.06 0.40 3.62 0.44 0.51 1.92 9.24 1.36 5.64 593 10.07 11.68
20 130.15 0.35 1.67 0.47 0.61 1.50 7.03 0.81 6.46 6.68 7.28 9.87
23 112.24 0.37 0.97 0.44 0.89 1.26 5.74 0.51 7.68 7.83 5.88 9.79
26 96.81 0.44 1.02 0.49 1.76 1.11 4.62 0.39 8.60 8.86 479 10.07
29 82.77 0.53 1.21 0.65 3.36 1.03 3.60 0.35 9.52 10.17 3.85 10.88
32 72.43 0.68 1.33 0.83 5.29 1.05 2.87 0.39 11.24 12.51 3.21 1291
35 66.11 0.82 1.35 0.98 7.02 1.10 2.46 0.45 13.19 15.03 2.87 15.30
38 61.72 0.93 1.37 1.10 8.39 1.17 2.24 0.52 14.88 17.18 270 17.39
41 61.80 1.03 1.42 1.37 8.87 1.26 2.23 0.61 15.54 18.02 272 18.22
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Table S44. HCFC-22 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)
8 201.10 1.01 1.23 0.20 0.82 1.75 6.68 1.07 5.04 6.30 6.15 8.80

11 192.07 0.55 2.40 0.23 0.61 2.24 7.88 1.10 4.33 6.34 7.31 9.68
14 173.55 0.39 4.12 0.34 0.43 2.31 9.68 1.24 4.77 5.15 10.69 11.87
17 159.24 0.39 3.61 0.40 0.47 2.05 8.97 0.98 5.49 5.85 9.75 11.37
20 136.71 0.35 2.07 0.54 0.57 1.79 7.18 0.78 6.24 6.51 7.54 9.96
23 130.43 0.37 1.18 0.61 0.69 1.38 5.67 0.47 7.13 7.28 5.86 9.35
26 122.55 0.44 1.33 0.70 1.10 1.16 5.11 0.40 7.99 8.16 5.34 9.75
29 116.09 0.52 1.71 0.92 2.13 1.01 4.54 0.39 8.43 8.80 491 10.07
32 107.69 0.64 1.89 1.17 3.78 1.03 4.03 0.41 9.29 10.15 452 11.11
35 96.61 0.81 1.89 1.40 5.57 1.11 3.59 0.48 10.92 12.39 415 13.07
38 87.78 0.95 1.86 1.56 7.15 1.20 3.26 0.54 12.81 14.81 3.87 15.31
41 82.00 1.03 1.85 1.65 8.31 1.25 3.04 0.59 14.27 16.65 370  17.06
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46 G. P. Stiller et al.: Supplement 3 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S45. HCFC-22 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)
8 202.04 0.99 1.37 0.19 0.77 1.84 7.13 1.07 4.80 6.39 6.40 9.05

11 190.25 0.56 2.13 0.22 0.52 2.29 7.72 1.06 4.30 6.44 6.95 9.47
14 176.96 0.39 3.92 0.34 0.43 2.36 9.45 1.15 4.77 5.34 10.31 11.61
17 160.83 0.39 3.63 0.36 0.46 2.02 9.17 0.97 5.49 5.80 996 11.53
20 139.00 0.35 2.21 0.51 0.57 1.76 7.61 0.80 6.26 6.60 793 1032
23 130.12 0.37 1.27 0.56 0.71 1.46 5.95 0.49 7.16 7.34 6.15 9.57
26 123.15 0.43 1.38 0.64 1.12 1.16 5.19 0.41 8.11 8.26 5.45 9.89
29 112.21 0.51 1.80 0.88 2.09 0.98 4.45 0.41 8.51 8.85 4.87 10.10
32 101.87 0.65 1.98 1.21 3.64 0.96 3.79 0.46 9.22 10.03 434 1093
35 93.88 0.83 1.95 1.51 5.37 1.00 3.29 0.54 10.67 12.10 390 1271
38 88.18 0.98 1.91 1.72 6.94 1.06 2.97 0.62 12.51 14.47 3.62 1492
41 84.43 1.09 1.89 1.84 8.13 1.11 2.77 0.68 14.03 16.38 347 16.74
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Table S46. HCFC-22 error budget for Northern midlatitude 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)
8 195.60 1.34 1.71 0.25 1.65 1.48 6.62 1.22 7.47 8.55 6.13 10.52

11 188.40 0.56 2.07 0.40 0.57 1.92 7.70 1.15 4.30 7.10 6.12 9.38
14 179.93 0.41 3.85 0.34 0.45 2.30 9.49 1.22 4.74 527 1033 11.60
17 166.36 0.39 3.66 0.36 0.48 2.16 9.62 1.09 5.50 583 1042 1194
20 138.97 0.35 2.33 0.50 0.62 2.22 8.14 0.89 6.31 6.70 8.56 10.87
23 122.90 0.36 1.45 0.52 0.77 1.73 6.12 0.52 7.24 7.49 6.33 9.81
26 115.79 0.44 1.22 0.62 1.24 1.13 5.09 0.40 8.30 8.50 5.26 9.99
29 107.07 0.51 1.52 0.86 2.28 0.94 4.33 0.38 8.71 9.10 4.61 10.20
32 94.74 0.64 1.76 1.17 3.87 0.94 3.66 0.43 9.61 10.49 4.08 11.25
35 83.87 0.82 1.81 1.46 5.55 0.98 3.15 0.53 11.13 12.59 3.65 13.11
38 75.39 0.98 1.81 1.68 7.04 1.04 2.80 0.62 1293 14.89 336 15.27
41 69.70 1.09 1.81 1.82 8.18 1.10 2.58 0.69 14.38 16.72 320 17.02
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48 G. P. Stiller et al.: Supplement 3 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S47. HCFC-22 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)
8 194.26 1.28 1.51 0.10 1.78 1.70 6.70 1.21 7.43 8.72 596 10.56

11 189.20 0.56 1.52 0.50 0.64 1.93 6.73 0.93 4.33 5.80 6.18 8.48
14 178.02 0.39 4.20 0.35 0.46 243 10.02 1.32 4.72 526 1099 12.18
17 156.66 0.38 3.45 0.39 0.46 1.92 9.17 1.06 5.44 5.71 9.92 1144
20 137.40 0.35 1.91 0.55 0.62 2.04 7.44 0.77 6.27 6.56 7.81 10.20
23 123.42 0.37 1.48 0.54 0.75 2.31 5.96 0.48 7.22 7.49 6.34 9.82
26 115.91 0.43 1.36 0.62 1.22 1.57 4.98 0.39 8.26 8.46 5.30 9.98
29 106.74 0.50 1.57 0.85 2.29 1.07 4.17 0.38 8.73 9.11 452 10.18
32 95.97 0.64 1.72 1.15 3.87 0.95 3.48 0.43 9.60 10.47 393  11.18
35 85.98 0.82 1.71 1.45 5.55 0.96 3.00 0.54 11.12 12.57 3.50 13.05
38 78.96 0.98 1.68 1.69 7.04 1.01 2.70 0.65 12.90 14.87 324 1521
41 74.55 1.09 1.67 1.83 8.18 1.05 2.53 0.73  14.35 16.69 3.10 16.98
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G. P. Stiller et al.: Supplement 3 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22 49

Table S48. HCFC-22 error budget for Northern 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)
8 202.45 1.65 1.92 0.16 1.73 1.64 7.01 1.13 8.08 9.51 6.12 11.31

11 205.53 0.75 3.73 0.25 0.51 1.25 11.35 2.23 4.07 6.66 11.06 12091
14 212.33 0.56 2.62 0.26 0.46 2.90 8.92 1.01 4.81 5.74 9.31 10.94
17 194.55 0.41 3.68 0.24 0.56 2.82 10.82 1.35 5.79 6.12 11.70 13.20
20 160.10 0.34 2.94 0.39 0.64 2.23 9.92 1.21 6.34 6.58 1054 1243
23 134.29 0.36 1.91 0.56 0.68 1.73 7.45 0.76 7.08 7.26 7.81 10.67
26 121.83 0.42 1.54 0.71 0.93 1.10 5.63 0.51 7.95 8.08 5.91 10.01
29 114.39 0.50 1.63 0.96 1.74 0.86 4.50 0.42 8.38 8.65 4.85 9.91
32 105.75 0.62 1.68 1.25 3.14 0.89 3.81 0.42 9.00 9.65 424 1054
35 97.53 0.79 1.67 1.53 4.75 1.01 3.35 0.50 10.29 11.49 385 12.12
38 91.57 0.95 1.66 1.76 6.28 1.13 3.04 0.59 12.07 13.78 3.60 14.24
41 87.56 1.07 1.66 1.91 7.48 1.22 2.85 0.66 13.64 15.74 346 16.11
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50 G.P. Stiller et al.: Supplement 3 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S49. HCFC-22 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)
8 210.95 1.60 1.00 0.25 1.85 2.17 6.34 0.95 7.69 8.30 6.55 10.58

11 206.33 0.91 4.97 0.31 0.69 0.88 13.54 2.57 4.47 826 1298 15.39
14 206.40 0.60 1.67 0.20 0.43 2.12 7.32 1.17 4.92 6.70 6.49 9.33
17 189.57 0.41 4.03 0.27 0.51 2.64 11.27 1.49 5.70 6.12 12.16 13.62
20 159.97 0.34 2.95 0.39 0.56 2.11 9.90 1.16 6.36 6.59 1049 12.39
23 136.58 0.36 1.84 0.52 0.74 1.76 7.78 0.75 7.16 7.36 8.10 10.94
26 122.39 0.42 1.48 0.67 0.93 1.13 5.84 0.52 8.09 8.22 6.10 10.24
29 113.53 0.50 1.58 0.93 1.72 0.85 4.53 0.43 8.48 8.74 4.85 9.99
32 106.67 0.63 1.62 1.24 3.09 0.85 3.76 0.45 9.12 9.76 4.15 10.60
35 101.42 0.80 1.54 1.55 4.68 0.93 3.32 0.54 10.40 11.56 372 1215
38 97.94 0.97 1.45 1.79 6.18 1.02 3.07 0.64 12.16 13.83 348 14.26
41 95.55 1.08 1.41 1.94 7.37 1.09 2.93 0.73 13.72 15.77 336  16.12
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G. P. Stiller et al.: Supplement 3 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22 51

Table S50. HCFC-22 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)
8 202.92 1.60 1.23 0.27 1.78 1.77 6.63 0.96 8.07 8.87 6.46 10.98
11 209.55 0.77 3.54 0.30 0.58 1.06 11.26 2.27 4.20 7.56 1034 12.82
14 210.45 0.56 2.53 0.27 0.50 2.54 8.81 1.01 491 5.57 9.22 10.78
17 190.00 0.41 3.98 0.32 0.56 2.64 11.24 1.44 5.70 6.02 12.17 13.58
20 158.09 0.34 2.84 0.40 0.63 2.13 9.69 1.16 6.40 6.67 1025 12.23
23 133.51 0.36 1.92 0.46 0.73 1.90 7.48 0.72 7.27 7.49 7.83  10.83
26 122.54 0.43 1.64 0.62 1.20 1.41 5.80 0.49 8.13 8.32 6.11 10.32
29 115.27 0.50 1.65 0.82 2.35 1.06 4.75 0.39 8.70 9.09 5.09 1042
32 108.39 0.63 1.66 1.05 4.03 1.00 4.09 0.40 9.73 10.63 449 1154
35 101.33 0.78 1.62 1.27 5.75 1.05 3.65 047 11.44 12.92 4.08 13.55
38 95.29 0.92 1.59 1.44 7.23 1.11 3.34 0.56 13.27 15.24 379 15.70
41 90.80 1.01 1.58 1.56 8.33 1.15 3.13 0.63 14.66 17.00 3.61 17.37
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52 G.P. Stiller et al.: Supplement 3 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S51. HCFC-22 error budget for Northern midlatitude autumn 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)
8 201.24 1.56 1.77 0.29 1.78 1.80 7.38 1.20 7.74 9.40 6.30 11.31

11 209.82 0.77 3.06 0.34 0.61 1.23 10.77 2.06 4.41 7.25 995 1232
14 205.04 0.53 2.97 0.28 0.48 2.62 9.17 1.14 4.95 5.73 9.66 11.23
17 183.24 0.40 3.88 0.33 0.53 2.52 10.85 1.35 5.63 6.01 11.71 13.16
20 153.65 0.34 2.61 0.40 0.62 1.99 9.42 1.07 6.39 6.63 990 11.92
23 131.09 0.36 1.72 0.46 0.74 1.67 7.29 0.68 7.26 7.45 7.57 10.63
26 121.61 0.43 1.62 0.61 1.20 1.34 5.69 0.48 8.19 8.39 5.98 10.30
29 113.60 0.50 1.69 0.80 2.33 1.08 4.61 0.39 8.74 9.13 499 1040
32 106.70 0.63 1.70 1.04 3.97 1.02 391 0.40 9.74 10.61 435 1147
35 101.73 0.78 1.66 1.28 5.67 1.06 348 048 11.37 12.82 394 1341
38 97.91 0.93 1.63 1.47 7.15 1.11 3.20 0.57 13.19 15.13 3.68 15.57
41 95.11 1.03 1.62 1.59 8.26 1.15 3.03 0.64 14.60 1691 3,53  17.28

Northern midlatitude autumn night RR

40 Yz | A 'in’['en'c | ]

o ILS

30 -

= ]
X spectro ]
8 20 g o T+LOS_:
S + noise
Z e ) o total  ;
A random 1

10F + syst A
()E L L L L | L L L L | L L L L | L L L L | L L L L E

0 5 10 15 20 25

HCFC-22 uncertainty / pptv

Figure S50. V8R_F-22_261 Northern midlatitude autumn night



G. P. Stiller et al.: Supplement 3 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22 53

Table S52. HCFC-22 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)
11 191.96 1.10 1.95 0.15 1.15 1.43 7.93 1.69 6.35 7.93 7.18  10.70
14 198.68 0.60 1.33 0.21 0.52 2.02 6.68 1.27 5.00 6.25 6.22 8.82
17 195.16 0.44 3.23 0.21 0.66 2.38 10.28 1.65 6.20 6.67 1091 12.79
20 178.49 0.36 3.00 0.33 0.70 1.85 10.00 1.35 6.77 7.04 10.55 12.68
23 162.51 0.36 227 0.47 0.74 1.58 8.57 0.92 7.26 7.45 894 11.64
26 153.18 0.43 2.28 0.70 1.04 1.29 7.30 0.68 8.03 8.24 7.68 11.26
29 143.44 0.52 2.48 1.03 1.92 1.09 6.16 0.58 8.53 8.89 6.66 11.10
32 131.23 0.64 2.37 1.36 3.37 1.14 5.21 0.55 9.13 9.89 578 11.46
35 120.28 0.82 2.10 1.67 5.01 1.25 451 0.61 1045 11.77 5.08 12.82
38 11091 0.98 1.88 1.90 6.54 1.34 4.03 0.69 12.12 13.97 459 14.70
41 103.82 1.09 1.77 2.04 7.76 1.41 3.72 0.76  13.59 15.85 429 1642
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54 G.P. Stiller et al.: Supplement 3 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S53. HCFC-22 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)
11 190.04 1.14 3.08 0.18 1.10 1.18 9.54 2.20 6.41 8.72 8.61 1226
14 202.58 0.63 1.18 0.17 0.53 1.76 6.53 1.54 5.17 6.00 6.40 8.77
17 196.29 0.44 3.24 0.19 0.65 2.59 10.53 1.80 6.39 691 11.19 13.15
20 174.03 0.36 3.02 0.27 0.68 2.01 9.97 1.44 6.98 726 1056 12.81
23 157.99 0.36 222 0.44 0.68 1.54 8.33 0.97 7.45 7.64 8.70  11.57
26 148.27 0.44 2.12 0.69 1.00 1.22 6.99 0.69 8.17 8.35 735 11.13
29 139.97 0.53 2.23 0.99 1.90 1.08 5.90 0.56 8.67 9.00 635 11.02
32 131.18 0.66 2.13 1.31 3.35 1.14 5.03 0.54 9.39 10.11 554 11.53
35 120.42 0.83 1.88 1.58 4.97 1.26 4.39 0.60 10.79 12.04 490 13.00
38 110.81 0.98 1.68 1.79 6.47 1.37 3.93 0.68 1244 14.20 445 14.88
41 103.74 1.09 1.59 1.92 7.66 1.45 3.64 0.75  13.88 16.03 4.18 16.57
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G. P. Stiller et al.: Supplement 3 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22 55

Table S54. HCFC-22 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)
8 187.25 0.81 1.51 0.16 0.53 1.53 7.64 1.33 4.07 6.44 6.40 9.08

11 188.38 0.51 2.13 0.26 0.48 2.73 7.97 1.08 4.34 6.38 7.44 9.80
14 173.87 0.39 3.44 0.34 0.46 2.50 9.79 1.21 4.90 529 1058 11.82
17 154.27 0.39 2.87 0.35 0.50 2.13 9.09 0.98 5.76 5.98 9.71 11.41
20 134.16 0.35 1.72 0.41 0.63 1.84 7.57 0.79 6.71 6.92 7.87 10.48
23 123.88 0.37 1.08 0.38 1.09 1.53 6.06 0.50 7.81 7.99 6.25 10.15
26 117.05 0.45 1.06 0.39 2.33 1.32 5.25 0.39 9.07 9.42 545 10.89
29 105.36 0.55 1.29 0.51 4.27 1.27 4.53 0.37 10.43 11.33 482 1231
32 96.32 0.71 1.48 0.70 6.35 1.27 391 0.44 1243 14.02 430 14.66
35 89.26 0.86 1.61 0.88 8.08 1.30 3.47 0.54 14.30 16.50 395  16.97
38 85.64 0.99 1.72 1.05 9.34 1.35 3.20 0.64 15.77 18.42 377 18.80
41 84.58 1.09 1.68 1.34 9.67 1.40 2.89 0.73 16.19 18.97 3,53 19.30
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56 G.P. Stiller et al.: Supplement 3 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S55. HCFC-22 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)
8 190.04 0.88 1.54 0.17 0.55 1.15 7.43 1.38 4.26 5.83 6.79 8.95

11 190.34 0.55 1.89 0.25 0.57 2.00 7.93 1.15 4.33 7.25 6.22 9.55
14 176.82 0.40 3.58 0.34 0.46 2.39 9.72 1.25 4.89 5.38 1048 11.78
17 159.04 0.39 3.15 0.38 0.50 1.96 9.21 0.99 5.73 5.98 9.86 11.53
20 138.58 0.35 1.86 0.41 0.63 1.56 7.66 0.82 6.69 6.87 797 10.52
23 125.30 0.37 1.07 0.38 1.05 1.26 6.20 0.54 7.84 7.98 6.37 10.21
26 114.46 0.45 1.03 0.40 2.23 1.15 5.29 0.39 8.95 9.27 547 10.77
29 103.33 0.55 1.27 0.53 4.15 1.12 4.55 0.35 10.28 11.14 480 12.13
32 93.10 0.71 1.51 0.73 6.24 1.13 3.95 0.40 12.20 13.77 4.31 14.43
35 86.01 0.87 1.69 0.93 7.98 1.14 3.53 0.50 14.13 16.30 399 16.79
38 80.93 1.00 1.82 1.09 9.30 1.14 3.24 0.59 15.66 18.31 379 18.69
41 85.09 1.10 2.14 1.38 9.68 1.17 3.36 0.71 16.15 18.94 410 19.38

Southern midlatitude winter night RR

- O T o T T %, A
40: 4 2 interf
1 o ILS
301 =
s Y ]
- E ¥ )
= EY spectro
o g ¢ o T+LOS
- 20F , 7
2 + noise 4
=z & o total ]
A ; a random 1
.A -
10 |- + syst o
O: 1 1 L L | L L L L | L L L L | L L L L | L L L L :

0 5 10 15 20 25

HCFC-22 uncertainty / pptv

Figure S54. V8R_F-22_261 Southern midlatitude winter night



G. P. Stiller et al.: Supplement 3 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22 57

Table S56. HCFC-22 error budget for Southern midlatitude 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)
8 192.93 0.89 2.28 0.15 0.53 1.60 8.09 1.47 433 7.07 6.72 9.76

11 188.23 0.54 2.52 0.34 0.51 2.21 8.19 1.21 4.39 7.35 6.75 9.98
14 173.82 0.40 4.22 0.30 0.43 2.28 9.58 1.28 491 5.57 1048 11.87
17 151.77 0.39 3.72 0.38 0.45 1.92 8.88 1.00 5.53 5.90 9.67 11.33
20 129.87 0.35 1.78 0.59 0.52 1.53 6.80 0.69 6.19 6.61 6.90 9.56
23 128.67 0.38 1.05 0.71 0.60 1.38 5.36 0.40 7.01 7.28 5.39 9.06
26 133.01 0.46 1.25 0.85 0.99 1.25 5.17 0.36 8.04 8.24 5.35 9.83
29 127.78 0.54 1.68 1.03 2.01 1.17 4.95 0.37 8.53 8.89 529 1034
32 116.59 0.65 1.87 1.22 3.59 1.21 4.51 0.41 9.45 10.25 497 11.39
35 105.60 0.80 1.85 1.42 5.28 1.27 4.06 0.49 11.03 12.38 457 13.19
38 97.70 0.94 1.79 1.59 6.78 1.32 3.69 0.58 12.88 14.70 424 1530
41 92.37 1.04 1.77 1.71 791 1.35 343 0.66 14.35 16.54 4.02 17.02
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58 G.P. Stiller et al.: Supplement 3 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S57. HCFC-22 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)
8 194.98 0.90 2.45 0.18 0.56 1.44 8.27 1.50 431 7.17 6.86 9.93

11 193.33 0.56 2.29 0.28 0.56 2.18 8.31 1.21 4.31 7.78 6.27 9.99
14 180.97 0.41 4.32 0.31 0.46 2.62 10.08 1.34 4.94 543  11.15 1240
17 151.79 0.39 3.87 0.35 0.49 2.12 9.58 1.14 5.70 6.02 1045 12.06
20 122.60 0.35 2.21 0.52 0.59 1.46 7.05 0.78 6.42 6.73 7.34 9.96
23 116.78 0.38 1.18 0.68 0.70 1.15 5.02 0.43 7.22 7.43 5.12 9.02
26 119.07 0.45 1.20 0.84 1.04 1.14 4.61 0.36 8.09 8.35 4.67 9.57
29 117.83 0.54 1.56 1.09 2.02 1.08 4.37 0.37 8.55 9.02 450 10.07
32 109.57 0.66 1.73 1.33 3.58 1.11 4.01 0.41 9.40 10.29 425 11.13
35 99.68 0.82 1.73 1.55 5.26 1.18 3.63 0.49 10.95 12.37 395 1298
38 91.76 0.97 1.72 1.74 6.77 1.24 3.32 0.58 12.79 14.67 372 15.14
41 85.91 1.07 1.72 1.86 7.92 1.29 3.10 0.66 14.27 16.51 3,58  16.90
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G. P. Stiller et al.: Supplement 3 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22 59

Table S58. HCFC-22 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)
8 183.70 1.07 2.14 0.26 0.76 1.35 8.75 1.36 4.95 7.64 7.26 10.54

11 184.42 0.66 3.84 0.26 0.53 1.17 10.25 1.61 4.15 8.70 8.13 1191
14 175.12 0.42 4.18 0.32 0.39 2.44 9.23 1.13 4.64 5.54 10.06 11.48
17 163.81 0.38 3.83 0.32 0.42 1.92 9.31 0.95 5.39 570 10.14 11.63
20 137.05 0.34 2.50 0.44 0.55 1.49 8.65 0.88 6.14 6.62 8.86 11.06
23 121.32 0.36 1.49 0.54 0.63 1.14 6.29 0.56 6.94 7.15 6.42 9.61
26 112.25 0.43 1.34 0.68 0.87 0.86 4.95 0.44 7.79 7.92 5.15 9.45
29 104.48 0.50 1.61 0.95 1.59 0.69 4.10 0.41 8.30 8.54 4.42 9.62
32 100.98 0.62 1.71 1.32 2.90 0.70 3.56 0.45 8.72 9.33 398 10.14
35 97.61 0.82 1.63 1.72 4.50 0.76 3.21 0.58 9.81 10.99 3.63 11.57
38 93.74 1.01 1.54 2.02 6.07 0.84 2.98 0.71 11.49 13.23 3.39  13.66
41 90.12 1.16 1.48 2.21 7.35 0.90 2.83 0.82 13.07 15.24 324 15.58
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60 G.P. Stiller et al.: Supplement 3 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S59. HCFC-22 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)
8 183.89 1.01 2.83 0.20 0.57 0.76 9.59 1.59 4.64 6.51 9.15 11.23

11 185.70 0.63 2.93 0.20 0.52 1.37 8.18 1.32 4.11 7.25 6.65 9.83
14 174.42 0.42 5.18 0.33 0.43 2.71 10.54 1.30 4.62 5.41 11.81 12.99
17 157.10 0.38 3.84 0.34 0.44 2.08 9.07 0.98 5.34 5.72 993 1146
20 135.73 0.34 2.21 0.46 0.54 1.68 7.87 0.81 6.12 6.55 8.10 10.41
23 121.06 0.36 1.31 0.55 0.63 1.30 6.03 0.54 6.92 7.16 6.13 9.42
26 113.66 0.43 1.37 0.71 0.86 0.93 4.85 0.44 7.75 7.91 5.04 9.38
29 106.03 0.50 1.68 0.97 1.55 0.73 4.01 0.41 8.29 8.53 4.38 9.59
32 100.68 0.62 1.86 1.35 2.81 0.75 342 0.44 8.65 9.23 394  10.04
35 94.93 0.82 1.89 1.76 4.38 0.83 3.00 0.55 9.65 10.80 3.61 11.38
38 87.82 1.02 1.90 2.08 5.95 0.92 2.74 0.67 11.27 12.98 341 13.42
41 81.71 1.18 1.92 2.29 7.25 1.00 2.58 0.77 12.84 15.00 3.31 15.36
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G. P. Stiller et al.: Supplement 3 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22 61

Table S60. HCFC-22 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)
8 182.31 0.89 1.67 0.25 0.54 1.35 7.72 1.27 4.17 5.96 6.99 9.18
11 189.21 0.58 2.15 0.51 0.62 2.33 7.75 1.11 4.20 7.42 591 9.49
14 180.48 0.40 3.75 0.35 0.45 2.59 9.63 1.15 4.79 5.17 1056 11.76
17 159.04 0.38 3.40 0.37 0.48 2.36 9.45 1.01 5.56 5.81 1025 11.78
20 135.88 0.34 1.82 0.43 0.54 1.90 7.96 0.81 6.41 6.63 8.29 10.61
23 119.63 0.36 1.23 0.46 0.73 1.63 6.20 0.52 7.38 7.56 6.41 9.91
26 108.22 0.43 1.27 0.53 1.37 1.28 4.93 0.39 8.43 8.61 5.20 10.05
29 98.27 0.52 1.43 0.69 2.72 1.14 3.99 0.35 9.07 9.54 433 1048
32 90.12 0.65 1.47 0.88 4.53 1.14 3.37 0.36 10.46 11.48 377 12.08
35 84.34 0.79 1.44 1.05 6.26 1.18 2.97 042 1232 13.91 342 1432
38 80.53 0.91 1.43 1.18 7.69 1.22 2.72 0.49 14.10 16.16 321 16.47
41 78.40 0.99 1.41 1.29 8.65 1.22 2.56 0.55 15.30 17.67 3.07 17.94
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62 G.P. Stiller et al.: Supplement 3 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S61. HCFC-22 error budget for Southern midlatitude autumn 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)
8 185.34 0.95 2.12 0.19 0.53 1.34 8.29 1.37 4.39 6.77 7.19 9.87

11 190.60 0.63 2.51 0.23 0.53 1.49 8.91 1.36 4.20 7.99 6.66 10.40
14 183.50 0.42 4.20 0.38 0.46 2.76 10.38 1.24 4.80 5.21 1145 12.58
17 162.83 0.38 3.77 0.36 0.47 2.36 9.81 1.06 5.55 5.84 1070 12.19
20 135.86 0.34 2.21 0.47 0.59 2.25 7.96 0.85 6.40 6.69 842 10.75
23 120.97 0.37 1.43 0.62 0.82 1.87 6.15 0.52 7.39 7.65 6.40 9.97
26 112.40 0.43 1.30 0.60 1.33 1.25 5.07 0.39 8.28 8.48 5.31 10.00
29 102.13 0.52 1.47 0.75 2.57 0.96 4.26 0.35 8.96 9.39 456 10.44
32 92.42 0.65 1.57 0.98 4.32 0.91 3.63 0.39 10.12 11.09 4.01 11.79
35 86.29 0.81 1.61 1.20 6.05 0.94 3.20 046 11.89 13.44 3.64 1393
38 82.28 0.94 1.63 1.37 7.51 0.99 291 0.54 13.69 15.72 340 16.09
41 79.18 1.03 1.66 1.47 8.57 1.03 2.73 0.60 15.01 17.40 327 1771
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G. P. Stiller et al.: Supplement 3 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22 63

Table S62. HCFC-22 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)
5 181.37 1.66 0.84 0.13 2.11 1.53 7.05 1.64 7.69 9.22 6.06 11.03

8 190.91 0.69 1.57 0.21 0.59 1.82 7.31 1.34 4.24 6.53 6.10 8.93

11 186.70 0.45 3.04 0.31 0.58 2.81 10.77 1.68 4.67 538 11.38 1259
14 158.39 0.41 3.28 0.30 0.57 224 10.41 1.54 5.51 591 11.07 1255
17 128.92 0.40 2.69 0.26 0.68 1.76 8.84 1.16 6.64 6.90 933 11.60
20 105.36 0.38 1.82 0.25 1.03 1.31 6.91 0.90 7.84 8.06 7.17  10.78
23 83.71 0.41 1.23 0.25 1.80 0.94 4.88 0.62 8.90 9.17 5.02 1046
26 71.77 0.46 1.06 0.36 3.15 0.76 3.39 0.42 9.94 10.49 3.54  11.07
29 64.34 0.60 1.20 0.63 5.01 0.70 2.52 041 11.12 12.27 274 12.57
32 59.08 0.83 1.45 0.94 6.96 0.70 2.10 0.56  13.00 14.84 246  15.04
35 55.37 1.03 1.65 1.21 8.59 0.73 1.94 0.73  14.78 17.21 244 17.39
38 53.17 1.19 1.80 1.42 9.77 0.73 1.87 0.87 16.15 19.01 2.50  19.18
41 47.15 1.30 1.87 1.68 10.36 0.78 1.81 099 16.83 19.93 2.56  20.09
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64 G.P. Stiller et al.: Supplement 3 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S63. HCFC-22 error budget for Southern 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)
5 185.76 1.75 1.45 0.22 2.10 0.96 8.06 1.93 7.82 9.68 6.83 1185

8 192.32 0.70 1.68 0.22 0.53 1.48 7.61 1.62 4.12 6.22 6.69 9.13

11 189.72 0.47 2.64 0.28 0.54 2.71 9.76 1.59 4.65 532 1030 11.59
14 164.43 0.41 3.10 0.29 0.55 2.23 9.51 1.45 542 577 1019  11.71
17 135.38 0.40 2.85 0.33 0.67 1.71 8.52 1.14 6.47 6.69 9.10 11.29
20 114.48 0.38 221 0.32 0.99 1.30 7.18 0.91 7.68 7.89 7.54 1091
23 93.08 0.42 1.67 0.28 1.78 1.02 5.52 0.68 8.88 9.15 578  10.82
26 73.93 0.47 1.44 0.39 3.17 0.82 3.90 0.49 9.98 10.52 418 1132
29 60.39 0.61 1.50 0.66 5.05 0.73 2.67 044 11.17 12.31 3.07 12.69
32 51.40 0.82 1.68 0.96 6.98 0.72 1.96 054 13.02 14.85 2.58 15.07
35 46.25 1.02 1.84 1.22 8.59 0.73 1.66 0.66 1476 17.18 247  17.36
38 43.19 1.17 1.99 1.45 9.74 0.74 1.55 0.79  16.06 18.91 251 19.07
41 48.24 1.30 2.16 1.80 9.97 0.78 1.59 0.89 1643 19.38 271 19.56
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G. P. Stiller et al.: Supplement 3 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22 65

Table S64. HCFC-22 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)
5 189.27 1.72 241 0.18 1.96 2.00 7.03 1.34 7.69 9.25 643  11.27

8 195.56 0.78 3.11 0.22 0.54 1.66 8.35 1.84 4.34 6.31 8.10 10.27

11 184.41 0.50 4.55 0.23 0.53 2.70 11.18 1.79 4.80 570 1215 1342
14 148.25 0.41 4.37 0.24 0.47 1.79 9.30 1.49 542 6.07 1020 11.87
17 126.11 0.42 3.14 0.42 0.51 1.15 7.25 1.00 6.09 6.69 7.60 10.12
20 111.53 0.38 1.97 0.61 0.64 0.91 5.85 0.67 6.75 7.25 5.77 9.26
23 105.01 0.41 1.18 0.74 0.71 0.87 4.56 0.45 7.39 7.66 4.52 8.89
26 102.83 0.50 1.04 0.96 0.99 0.93 4.11 0.41 8.31 8.62 3.99 9.50
29 100.38 0.59 1.48 1.30 1.86 0.97 3.95 0.45 8.44 8.99 3.85 9.78
32 96.00 0.77 1.88 1.68 3.35 1.03 3.70 0.53 9.26 10.21 3.81  10.90
35 90.42 0.95 1.97 1.97 5.00 1.12 3.43 0.61 10.72 12.19 3.68 1273
38 85.88 1.09 1.93 2.16 6.50 1.20 3.19 0.69 12.59 14.49 353 1492
41 82.19 1.19 1.89 2.26 7.65 1.25 3.01 0.76  14.10 16.34 342 16.69
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66 G. P. Stiller et al.: Supplement 3 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22

Table S65. HCFC-22 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)
5 191.28 1.72 1.90 0.08 1.90 1.47 7.18 1.44 7.67 9.13 644  11.17

8 195.63 0.73 2.54 0.15 0.48 1.51 7.98 1.63 4.39 6.74 7.05 9.75

11 184.57 0.47 4.10 0.23 0.53 2.76 11.97 1.74 4.70 7.15 1193 1390
14 151.81 0.40 4.32 0.26 0.44 1.97 9.32 1.31 5.25 6.37 993 11.80
17 128.64 0.41 3.58 0.47 0.49 1.41 7.76 0.93 5.88 6.68 8.15 1054
20 115.18 0.38 1.96 0.69 0.60 1.41 5.75 0.60 6.53 7.04 5.76 9.10
23 111.64 0.41 1.13 0.82 0.68 1.27 4.90 0.41 7.20 7.69 4.59 8.96
26 112.07 0.49 1.10 1.01 0.98 1.06 493 0.38 8.19 8.84 423 9.80
29 109.56 0.57 1.57 1.25 1.83 1.11 4.63 0.39 8.36 9.14 412 10.02
32 102.19 0.72 1.98 1.54 3.30 1.18 4.49 0.45 9.19 10.37 404 11.13
35 94.58 0.90 2.08 1.79 4.95 1.25 4.57 052  10.67 12.42 390 13.02
38 88.84 1.05 2.06 1.97 6.45 1.31 4.73 0.60 12.55 14.79 376 1526
41 84.45 1.14 2.05 2.07 7.60 1.35 4.90 0.66  14.07 16.68 3.66 17.08

night RR

40 A interf ]

o ILS

30 1

£ ]
< o spectro
= ; + noise 1
; A random 1

10 + syst —
O: L L L L | L L L L | L L L L | L L L L | L L L L ]

0 5 10 15 20 25

HCFC-22 uncertainty / pptv

Figure S64. V8R_F-22_261 Southern polar spring night



G. P. Stiller et al.: Supplement 3 to: Version 8 IMK/IAA MIPAS measurements of CFC-11, CFC-12, and HCFC-22 67

Table S66. HCFC-22 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)
5 186.21 1.77 4.54 0.34 1.79 3.30 9.94 1.50 7.88 9.39 10.62 14.18

8 184.96 0.83 4.64 0.22 0.53 0.64 14.02 2.02 4.06 568 1442 1550

11 177.76 0.52 1.98 0.20 0.39 2.09 7.87 0.92 4.12 5.84 7.37 9.41
14 171.78 0.38 4.55 0.35 0.35 2.05 8.44 0.99 4.62 5.06 9.66 10.90
17 150.74 0.40 3.72 0.43 0.39 1.91 8.78 0.88 522 5.44 9.67 11.09
20 127.09 0.34 1.40 0.66 0.59 1.82 6.76 0.60 5.84 6.08 7.03 9.29
23 115.74 0.35 1.50 0.70 0.67 2.32 5.17 0.38 6.47 6.83 5.54 8.80
26 110.04 0.43 1.55 0.62 0.78 1.74 451 0.36 7.80 7.98 492 9.38
29 101.66 0.48 1.74 0.77 1.47 1.13 4.02 0.38 8.03 8.24 4.48 9.38
32 95.68 0.61 1.94 1.14 2.77 0.94 3.50 0.45 8.67 9.21 4.08 10.08
35 88.45 0.82 1.86 1.58 4.36 0.93 3.06 0.58 9.73 10.84 3.66 11.44
38 81.17 1.03 1.72 1.93 5.92 0.99 2.74 0.72 1143 13.09 333 1350
41 76.02 1.20 1.64 2.18 7.21 1.04 2.54 0.84 12.99 15.10 313 1543
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Table S67. HCFC-22 error budget for Southern 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)
5 179.51 1.78 5.14 0.43 1.96 3.98 15.81 1.73 7.64 12.14  14.62  19.00

8 182.14 0.82 425 0.24 0.52 0.81 13.39 2.02 3.86 536  13.76  14.76

11 181.79 0.52 1.25 0.15 0.30 1.72 6.36 0.74 3.89 4.94 6.06 7.82
14 169.64 0.38 4.95 0.32 0.34 2.36 9.22 1.09 4.48 4.83 10.65 11.69
17 155.58 0.39 3.78 0.42 0.39 2.09 8.84 0.88 5.13 5.35 9.78 11.15
20 129.15 0.34 1.39 0.56 0.49 1.62 7.07 0.66 5.84 5.96 7.36 9.47
23 114.77 0.35 0.92 0.55 0.56 1.31 5.21 0.40 6.60 6.70 5.40 8.61
26 107.92 0.43 1.35 0.63 0.84 1.16 4.49 0.37 7.91 8.03 477 9.34
29 100.21 0.49 1.78 0.82 1.63 0.93 3.94 0.38 8.17 8.42 4.38 9.49
32 89.46 0.61 1.85 1.17 3.01 0.84 3.33 0.43 8.82 9.44 3.87 1020
35 80.41 0.80 1.79 1.57 4.65 0.86 2.83 0.53 9.98 11.18 342 11.69
38 73.51 0.99 1.76 1.87 6.23 0.91 2.50 0.65 11.73 13.47 3.13  13.83
41 68.28 1.14 1.77 2.08 7.50 0.97 2.30 075 13.29 15.48 299 15.76
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Table S68. HCFC-22 error budget for Southern polar autumn 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)
5 184.19 1.73 1.86 0.16 2.00 2.32 6.93 1.12 7.67 9.17 631 11.13

8 184.51 0.75 1.64 0.14 0.45 1.10 7.49 1.06 4.10 5.25 7.16 8.88

11 183.98 0.49 2.06 0.27 0.45 2.34 8.14 0.95 4.34 5.63 8.03 9.81
14 172.75 0.38 3.73 0.35 0.43 2.58 9.73 1.08 4.96 524  10.68 11.90
17 148.32 0.39 2.96 0.39 0.47 2.23 9.02 0.95 5.78 5.98 9.70  11.40
20 124.45 0.35 1.43 0.41 0.59 1.83 6.90 0.68 6.66 6.86 7.17 9.92
23 109.46 0.37 0.95 0.32 0.96 1.52 5.47 0.44 7.62 7.76 5.68 9.62
26 95.17 0.45 0.94 0.34 2.06 1.29 4.50 0.36 8.89 9.17 473 10.32
29 83.55 0.55 1.13 0.46 3.92 1.14 3.65 0.34  10.00 10.79 394 1149
32 74.10 0.70 1.32 0.62 5.99 1.09 3.00 039 12.09 13.55 339 1396
35 66.73 0.85 1.46 0.78 7.74 1.09 2.57 047  14.07 16.12 3.07 1641
38 62.04 0.96 1.56 0.90 9.05 1.10 2.31 0.55 15.64 18.14 291  18.37
41 61.81 1.02 1.58 1.11 9.54 1.15 2.13 0.61 16.24 18.92 282 19.13
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Table S69. HCFC-22 error budget for Southern polar autumn 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)
5 180.41 1.68 1.78 0.17 1.86 2.18 6.20 0.92 7.31 8.25 6.24 10.35
8 186.04 0.78 2.10 0.18 0.48 0.96 8.77 1.38 4.30 5.77 8.38 10.17
11 184.56 0.51 191 0.26 0.47 2.28 8.08 0.97 4.44 5.28 8.22 9.77
14 171.94 0.38 3.60 0.35 0.45 2.39 10.04 1.20 5.06 5.35 10.88 12.13
17 140.97 0.39 3.08 0.38 0.51 2.06 9.17 0.99 591 6.18 9.81 11.60
20 118.02 0.35 1.40 0.39 0.63 1.50 6.58 0.67 6.82 6.97 6.82 9.75
23 105.43 0.38 1.00 0.34 1.08 1.31 5.30 0.43 7.82 7.98 5.47 9.67
26 91.53 0.45 1.04 0.33 2.26 1.17 4.46 0.35 9.09 941 4.68 10.51
29 78.31 0.56 1.22 0.44 4.19 1.05 3.67 0.35 10.31 11.18 3.97 11.86
32 67.95 0.73 1.41 0.61 6.28 1.01 3.01 0.41 12.43 13.98 3.42 14.39
35 60.93 0.87 1.55 0.76 8.02 1.02 2.55 0.50 14.38 16.53 3.08 16.81
38 56.26 0.98 1.65 0.88 9.32 1.03 2.25 0.58 15.90 18.50 2.90 18.72
41 54.14 1.05 1.69 1.14 9.62 1.10 2.12 0.60 16.32 19.03 2.81 19.24
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