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This document serves as reference for the definitions of the representative atmospheres used for the calculation of
tem-perature error budgets, as listed in Tab. 1, and as collection of the respective error budgets for FR data
(2002-2004), which are listed in tables 2-35 and depicted in figures 1-34, and the respective error budgets for RR data
(2005-2012), which are listed in tables 36—69 and depicted in figures 35-68.
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Table 1. 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°




M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 2. Temperature error budget for Northern polar winter day . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data  Line Shape
(km) (K) (K) (K) (K) (X) (K) (K) (K) (X) (X)
9 217.0 0.7 0.6 0.4 0.4 0.4 <0.1 <0.1 0.4 0.1
12 2175 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.4 0.2
15 2141 1.0 0.5 0.9 0.4 0.3 <0.1 <0.1 0.6 0.6
18 212.1 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.3 0.4
21 2125 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.3
24 2149 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.3 0.2
27  220.1 0.7 0.5 0.5 0.3 04 <0.1 <0.1 0.4 0.2
30 2254 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.3 0.3
33 2295 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.3 0.2
36 235.1 0.7 0.5 0.3 0.3 0.5 <0.1 <0.1 0.3 0.1
39 239.0 0.7 0.6 0.3 0.3 0.5 <0.1 <0.1 0.2 0.1
42 240.6 0.8 0.6 0.4 0.3 0.5 <0.1 <0.1 0.2 0.3
45 2412 0.9 0.7 0.6 0.4 0.6 <0.1 <0.1 0.1 0.5
48 2404 0.9 0.7 0.6 0.4 0.5 0.1 <0.1 0.2 0.5
52 2433 0.8 0.6 0.5 0.5 0.3 <0.1 <0.1 0.3 0.4
56  239.5 1.0 0.8 0.5 0.7 0.5 <0.1 <0.1 0.4 0.2
60 2312 1.2 0.9 0.7 0.7 0.5 <0.1 <0.1 0.5 0.5
64 2249 1.6 1.0 1.3 0.9 0.5 0.2 <0.1 0.3 1.2
68 221.3 1.5 1.2 1.0 1.1 0.3 0.1 <0.1 0.4 0.9
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Figure 1. VBH_T_61 Northern polar winter day
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Table 3. Temperature error budget for Northern polar winter night . All uncertainties are 1o.

Altitude  Temp. Total Random  Syst. Meas. Gain  Spectral COz-  Spectrosc.  Instrument

Error Error Error Noise Calibr. Shift VMR Data Line Shape

(km) (GRS (GRS X) X) X X X) X)
6 2247 1.4 0.9 1.0 0.5 0.7 <0.1 <0.1 1.0 0.1
9 2139 0.8 0.6 0.5 0.4 0.4 <0.1 <0.1 0.4 0.1
12 2137 0.8 0.5 0.6 0.4 0.4 <0.1 <0.1 0.5 0.3
15 2093 1.2 0.5 1.0 0.4 0.3 <0.1 <0.1 0.8 0.6
18 206.1 0.8 0.5 0.6 0.3 0.3 <0.1 <0.1 0.4 0.4
21 206.8 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.2
24 211.1 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.5 0.2
27 2189 0.8 0.5 0.6 0.3 0.4 <0.1 <0.1 0.6 0.2
30 226.7 0.8 0.5 0.5 0.3 0.4 <0.1 <0.1 0.5 0.2
33 2334 0.7 0.5 0.4 0.3 0.4 0.1 <0.1 0.3 0.1
36 239.6 0.7 0.5 0.3 0.3 0.4 <0.1 <0.1 0.3 0.2
39 2434 0.8 0.7 0.3 0.3 0.6 <0.1 <0.1 0.3 0.1
42 2457 0.8 0.6 0.4 0.3 0.5 <0.1 <0.1 0.2 0.3
45 2473 1.0 0.7 0.7 0.4 0.5 0.1 <0.1 0.2 0.6
48 2473 1.0 0.6 0.7 0.4 0.5 0.1 <0.1 0.3 0.6
52 2453 0.9 0.6 0.6 0.5 0.3 <0.1 <0.1 0.4 0.4
56  241.0 1.0 0.9 0.5 0.7 0.5 0.1 <0.1 0.5 0.2
60 2345 1.1 0.9 0.7 0.7 0.5 <0.1 <0.1 0.5 0.5
64 2284 1.8 1.0 1.4 0.8 0.6 0.1 <0.1 0.3 1.4
68 2249 1.6 1.1 1.1 1.0 0.4 02 <0.1 0.4 1.0
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Figure 2. VBH_T_61 Northern polar winter night
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Table 4. Temperature error budget for Northern polar spring day . All uncertainties are 1o.

Altitude  Temp. Total Random  Syst. Meas. Gain  Spectral COz-  Spectrosc.  Instrument

Error Error Error Noise Calibr. Shift VMR Data Line Shape

(km) (GRS (GRS X) X) X X X) X)
6 2287 0.9 0.7 0.6 0.4 0.6 <0.1 <0.1 0.6 <0.1
9 2204 0.6 0.5 0.2 0.3 0.4 <0.1 <0.1 0.1 <0.1
12 2227 0.6 0.5 0.2 0.3 0.4 <0.1 <0.1 0.2 0.1
15 221.0 0.8 0.5 0.5 0.3 0.4 <0.1 <0.1 0.3 0.4
18 2224 0.8 0.5 0.6 0.3 0.3 <0.1 <0.1 0.1 0.6
21 2244 0.6 0.5 0.4 0.3 0.4 <0.1 <0.1 0.2 0.3
24 227.0 0.6 0.5 0.2 0.3 0.4 <0.1 <0.1 0.2 0.2
27 230.0 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.2 0.3
30 2338 0.7 0.6 0.4 0.3 0.4 <0.1 <0.1 0.3 0.3
33 2387 0.7 0.5 0.4 0.4 0.4 0.1 <0.1 0.2 0.3
36 2434 0.7 0.6 0.3 0.3 0.4 0.1 <0.1 0.3 0.1
39 2496 0.8 0.7 0.4 0.4 0.6 <0.1 <0.1 0.4 <0.1
42 2557 0.8 0.7 0.3 0.3 0.6 <0.1 <0.1 0.3 0.2
45  260.2 0.9 0.7 0.5 0.4 0.5 <0.1 <0.1 0.1 0.5
48 2632 1.0 0.8 0.6 0.4 0.7 <0.1 <0.1 <0.1 0.6
52 2635 1.2 0.7 1.0 0.5 04 03 <0.1 0.3 0.9
56  261.8 0.8 0.7 0.4 0.7 0.3 <0.1 <0.1 0.4 0.1
60  250.7 1.2 0.9 0.8 0.6 0.6 0.1 <0.1 0.7 0.4
64 2374 1.8 1.2 1.2 0.9 0.9 0.1 <0.1 0.7 1.0
68  226.0 1.6 1.0 1.2 0.8 0.6 03 <0.1 0.6 1.0

Northern polar spring day

S total
60 |- : : “ + noise
X SpeCtrO

- ’ ]
x I . :,A-, A .
3 40§ \ A ils 1
E :
< | ks ]
200 f P, .
0_ ' ' ' ' | ' ' ' ' | ' ' ' ' | ' ' ' ' | ' ' ' ' | ' ' ' ' ]

0.0 0.5 1.0 1.5 2.0 2.5 3.0

Temperature error component / K

Figure 3. VBH_T_61 Northern polar spring day
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Table 5. Temperature error budget for Northern polar spring night . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data  Line Shape
(km) x® X x X (K) X (K) X) (K) (K)
9 2195 0.7 0.6 0.3 0.4 0.4 <0.1 <0.1 0.3 <0.1
12 220.1 0.6 0.5 0.3 0.4 0.4 <0.1 <0.1 0.2 0.2
15 2195 0.8 0.5 0.5 0.4 0.4 <0.1 <0.1 0.3 0.5
18 2203 0.8 0.5 0.6 0.3 0.3 <0.1 <0.1 0.2 0.5
21 2212 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.3 0.3
24 2220 0.7 0.6 0.3 0.3 0.4 <0.1 <0.1 0.2 0.2
27 2241 0.7 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.2
30 228.0 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.3 0.2
33 2335 0.7 0.5 0.4 0.3 0.4 0.1 <0.1 0.3 0.2
36 2403 0.7 0.5 0.4 0.3 0.4 0.1 <0.1 0.4 <0.1
39 2482 0.8 0.7 0.4 0.4 0.5 0.1 <0.1 0.4 <0.1
42 2546 0.8 0.7 0.4 0.3 0.6 0.1 <0.1 0.4 0.1
45 2617 0.9 0.6 0.5 0.4 0.5 <0.1 <0.1 0.2 0.5
48  265.6 1.0 0.8 0.6 0.4 0.7 0.1 <0.1 <0.1 0.6
52 264.7 1.2 0.7 1.0 0.5 0.4 03 <0.1 0.3 0.9
56  261.8 0.9 0.8 0.4 0.7 0.4 <0.1 <0.1 0.4 0.1
60 249.2 1.2 0.9 0.8 0.6 0.7 0.1 <0.1 0.7 0.4
64 2357 1.7 1.2 1.1 0.9 0.8 0.1 <0.1 0.7 0.9
68 2275 1.5 1.0 1.1 0.8 0.5 02 <0.1 0.5 1.0
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Figure 4. VBH_T_61 Northern polar spring night
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Table 6. Temperature error budget for Northern polar summer day . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data  Line Shape
(km) x® X x X (K) X (K) X) (K) (K)
9 2260 0.7 0.6 0.3 0.4 0.5 <0.1 <0.1 0.3 <0.1
12 2274 0.6 0.5 0.1 0.3 0.4 <0.1 <0.1 <0.1 0.1
15 2268 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.2 0.5
18 2273 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.2 0.4
21 2274 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.1 0.3
24 2274 0.6 0.6 0.2 0.3 0.5 <0.1 <0.1 <0.1 0.2
27 2292 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.1 0.2
30 233.0 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.3 0.3
33 239.0 0.6 0.5 0.4 0.3 0.4 0.1 <0.1 0.3 0.1
36 246.0 0.7 0.6 0.4 0.3 0.5 0.1 <0.1 0.4 <0.1
39  253.6 0.8 0.7 0.4 0.3 0.6 0.1 <0.1 0.4 <0.1
42 2617 0.8 0.7 0.4 0.3 0.6 02 <0.1 0.4 0.1
45 2685 0.8 0.7 0.4 0.4 0.6 <0.1 <0.1 0.2 0.3
48 2735 1.0 0.8 0.7 0.3 0.7 <0.1 <0.1 <0.1 0.7
52 2739 1.3 0.8 1.0 0.6 0.4 03 <0.1 0.3 1.0
56  271.0 0.9 0.7 0.4 0.6 0.4 <0.1 <0.1 0.4 0.1
60  259.5 1.0 0.8 0.7 0.6 0.5 02 <0.1 0.6 0.1
64 2442 2.0 1.3 1.4 0.8 1.0 02 <0.1 0.9 1.2
68  226.8 1.9 1.3 1.4 0.9 0.7 05 <0.1 0.9 1.1
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Figure 5. VBH_T_61 Northern polar summer day
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Table 7. Temperature error budget for Northern polar summer night . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data  Line Shape

(km) x® X x X (K) X (K) X) (K) (K)
9 2253 0.9 0.7 0.5 0.4 0.5 <0.1 <0.1 0.5 0.1
12 2257 0.5 0.5 0.1 0.3 0.4 <0.1 <0.1 <0.1 <0.1
15 2249 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.3 0.4
18 224.6 0.8 0.5 0.6 0.3 0.4 <0.1 <0.1 0.3 0.5
21 2241 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.1 0.3
24 2244 0.6 0.5 0.2 0.3 0.5 <0.1 <0.1 <0.1 0.2
27 2268 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.2
30 231.0 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.3 0.3
33 237.1 0.6 0.5 0.4 0.3 0.4 0.1 <0.1 0.3 0.2
36 2439 0.7 0.6 0.4 0.3 0.5 02 <0.1 0.4 <0.1
39 251.8 0.8 0.7 0.5 0.3 0.6 0.1 <0.1 0.5 <0.1
42 2595 0.8 0.7 0.3 0.3 0.6 02 <0.1 0.3 <0.1
45 2653 0.8 0.7 0.4 0.4 0.6 <0.1 <0.1 0.2 0.4
48  268.7 1.0 0.7 0.7 0.4 0.6 0.1 <0.1 <0.1 0.7
52 266.9 1.2 0.8 0.9 0.6 0.4 03 <0.1 0.3 0.9
56 2644 0.8 0.7 0.4 0.6 0.3 <0.1 <0.1 0.4 0.1
60  252.0 1.1 0.8 0.8 0.6 0.5 0.1 <0.1 0.8 <0.1
64 236.5 2.0 1.3 1.5 0.8 0.9 02 <0.1 0.8 1.2
68  220.9 1.9 1.2 14 1.0 0.7 04 <0.1 0.8 1.1
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Figure 6. VBH_T_61 Northern polar summer night
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Table 8. Temperature error budget for Northern polar autumn day . All uncertainties are 1o.

Altitude  Temp. Total Random  Syst. Meas. Gain  Spectral COz-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape
(km) (GO C.Y) (GOSN C.Y) X) X X X X) X)
6 2351 1.0 0.8 0.6 0.4 0.7 <0.1 <0.1 0.6 0.1
9 2199 0.6 0.6 0.3 0.3 0.5 <0.1 <0.1 0.2 0.1
12 2215 0.6 0.5 0.2 0.3 04 <0.1 <0.1 0.2 0.1
15 220.2 0.8 0.5 0.5 0.3 04 <0.1 <0.1 0.4 0.4
18 217.8 1.0 0.5 0.8 0.4 0.4 <0.1 <0.1 0.5 0.6
21 2145 0.8 0.5 0.5 0.3 04 <0.1 <0.1 0.3 0.4
24 2126 0.6 0.6 0.3 0.3 04 <0.1 <0.1 0.2 0.2
27 2119 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.2
30 212.8 0.6 0.5 0.3 0.3 04 <0.1 <0.1 0.2 0.2
33 216.8 0.6 0.5 0.3 0.3 0.3 0.1 <0.1 0.3 <0.1
36 2224 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.3 <0.1
39 2282 0.7 0.6 0.4 0.3 0.5 <0.1 <0.1 0.3 0.1
42 2346 0.7 0.6 0.4 0.3 0.5 <0.1 <0.1 0.3 0.2
45  241.0 0.9 0.6 0.6 0.4 0.5 <0.1 <0.1 0.2 0.6
48 2455 0.9 0.6 0.7 0.4 04 0.1 <0.1 0.1 0.6
52 2470 0.8 0.6 04 0.5 0.3 <0.1 <0.1 0.3 0.3
56 2439 0.9 0.8 0.5 0.6 0.5 <0.1 <0.1 0.4 0.2
60 2399 1.0 0.8 0.5 0.6 0.5 <0.1 <0.1 0.4 0.3
64 2353 1.5 0.9 1.2 0.7 0.5 <0.1 <0.1 0.2 1.2
68  230.7 1.6 1.1 1.2 1.0 0.4 <0.1 <0.1 0.4 1.1
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Table 9. Temperature error budget for Northern polar autumn night . All uncertainties are lo.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data  Line Shape
(km) x® X x X (K) X (K) X) (K) (K)
9 2192 0.6 0.5 0.2 0.3 0.4 <0.1 <0.1 0.1 <0.1
12 2225 0.6 0.5 0.2 0.3 0.4 <0.1 <0.1 0.1 0.1
15 2215 0.8 0.6 0.5 0.3 0.5 <0.1 <0.1 0.4 0.4
18 2184 1.1 0.6 0.9 0.4 0.4 <0.1 <0.1 0.6 0.7
21 2147 0.8 0.6 0.5 0.3 0.5 <0.1 <0.1 0.4 0.4
24 2120 0.7 0.6 0.3 0.3 0.5 <0.1 <0.1 0.3 0.2
27 2105 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.3
30 2110 0.6 0.5 0.2 0.3 0.4 <0.1 <0.1 0.2 0.2
33 2142 0.6 0.5 0.3 0.3 0.3 <0.1 <0.1 0.2 <0.1
36 219.0 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.3 <0.1
39 2246 0.7 0.6 0.4 0.3 0.5 <0.1 <0.1 0.4 <0.1
42 231.0 0.8 0.6 0.4 0.3 0.5 <0.1 <0.1 0.4 0.1
45 2377 0.9 0.6 0.6 0.4 0.5 <0.1 <0.1 0.3 0.5
48 2432 0.8 0.6 0.6 0.4 0.4 0.1 <0.1 0.1 0.6
52 246.7 0.7 0.6 0.4 0.5 0.3 <0.1 <0.1 0.2 0.3
56 2459 0.9 0.7 0.4 0.6 0.4 <0.1 <0.1 0.4 0.2
60 2432 0.9 0.8 0.5 0.6 0.4 <0.1 <0.1 0.4 0.3
64 2385 1.5 0.9 1.2 0.7 0.5 <0.1 <0.1 0.2 1.2
68  235.1 1.6 1.0 1.3 1.0 0.4 <0.1 <0.1 0.4 1.2
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Table 10. Temperature error budget for Northern midlatitude winter day . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data  Line Shape

(km) x® X x X (K) X (K) X) (K) (K)
9 220.7 0.9 0.7 0.5 0.4 0.5 <0.1 <0.1 0.4 0.2
12 2183 0.6 0.5 0.3 0.4 0.4 <0.1 <0.1 0.2 0.2
15 216.0 0.9 0.5 0.7 0.4 0.3 <0.1 <0.1 0.4 0.6
18 215.1 0.8 0.5 0.5 0.3 04 <0.1 <0.1 0.4 0.4
21 2172 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.3
24 2171 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.2
27 2204 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.3 0.3
30 2244 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.3 0.3
33 231.1 0.7 0.5 0.5 0.3 0.4 0.1 <0.1 0.4 0.1
36 2373 0.6 0.6 0.3 0.3 0.5 <0.1 <0.1 0.3 0.1
39 239.8 0.8 0.7 0.3 0.3 0.6 <0.1 <0.1 0.3 <0.1
42 246.7 0.7 0.6 0.3 0.3 0.6 <0.1 <0.1 0.3 0.2
45 2503 0.9 0.6 0.5 0.4 0.5 0.1 <0.1 0.1 0.5
48 2498 1.0 0.7 0.7 0.4 0.5 02 <0.1 0.3 0.7
52 2482 1.0 0.6 0.7 0.5 0.3 <0.1 <0.1 0.5 0.6
56 237.8 1.2 1.0 0.7 0.7 0.6 0.1 <0.1 0.7 0.2
60  226.2 1.2 0.9 0.7 0.7 0.5 <0.1 <0.1 0.7 0.3
64 2199 1.7 1.1 1.3 0.9 0.5 02 <0.1 0.4 1.2
68 2155 1.7 1.2 1.1 1.1 0.4 02 <0.1 0.4 1.0
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12 M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 11. Temperature error budget for Northern midlatitude winter night . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data  Line Shape

(km) x® X x X (K) X (K) X) (K) (K)
9 221.1 0.8 0.6 0.5 0.4 0.5 <0.1 <0.1 0.5 0.1
12 219.1 0.6 0.5 0.3 0.3 04 <0.1 <0.1 0.2 0.1
15 216.2 0.8 0.5 0.7 0.4 0.3 <0.1 <0.1 0.4 0.5
18 2159 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.3 0.4
21 2164 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.3
24 2178 0.7 0.5 0.3 0.3 0.4 <0.1 <0.1 0.3 0.2
27 2204 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.3 0.3
30 2239 0.7 0.5 0.4 0.3 04 <0.1 <0.1 0.3 0.3
33 2293 0.7 0.5 0.4 0.3 0.4 0.1 <0.1 0.4 0.1
36 2364 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.4 0.1
39 2420 0.7 0.6 0.3 0.3 0.5 <0.1 <0.1 0.3 <0.1
42 246.7 0.9 0.7 0.5 0.3 0.6 <0.1 <0.1 0.4 0.2
45 2514 0.8 0.7 0.5 0.4 0.5 0.1 <0.1 0.2 0.4
48 2534 1.0 0.7 0.7 0.4 0.5 02 <0.1 0.2 0.7
52 249.0 1.1 0.6 0.8 0.5 0.3 <0.1 <0.1 0.6 0.6
56 238.1 1.3 1.0 0.8 0.7 0.7 0.1 <0.1 0.8 0.2
60 2254 1.1 0.9 0.6 0.7 0.5 <0.1 <0.1 0.6 0.2
64 2225 1.6 1.0 1.3 0.9 0.4 0.1 <0.1 0.3 1.2
68  219.1 1.6 1.1 1.1 1.1 0.3 02 <0.1 0.4 1.0
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M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 12. Temperature error budget for Northern midlatitude spring day . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data  Line Shape
(km) x® X x X (K) X (K) X) (K) (K)
9 2256 1.1 0.8 0.7 0.4 0.6 <0.1 <0.1 0.7 0.2
12 2182 0.7 0.6 0.4 0.4 0.4 <0.1 <0.1 0.3 0.2
15 2165 0.8 0.5 0.6 0.4 0.3 <0.1 <0.1 0.4 0.5
18 216.1 0.8 0.5 0.6 0.3 0.3 <0.1 <0.1 0.2 0.5
21 2174 0.6 0.5 0.4 0.3 0.3 <0.1 <0.1 0.2 0.3
24 2202 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.1
27 2238 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.3
30 227.6 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.3 0.2
33 2332 0.7 0.5 0.4 0.4 0.4 0.1 <0.1 0.3 0.2
36 238.8 0.7 0.5 0.4 0.3 0.4 0.1 <0.1 0.4 0.1
39 2471 0.8 0.7 0.5 0.4 0.5 0.1 <0.1 0.5 <0.1
42 2548 0.8 0.7 0.4 0.3 0.6 <0.1 <0.1 0.3 0.2
45  261.0 0.9 0.6 0.6 0.4 0.5 0.1 <0.1 0.1 0.6
48 2633 1.0 0.8 0.6 0.4 0.7 <0.1 <0.1 <0.1 0.6
52 261.7 1.2 0.7 0.9 0.5 0.4 02 <0.1 0.3 0.9
56 2584 0.9 0.7 0.5 0.7 0.3 <0.1 <0.1 0.4 0.1
60 245.7 1.3 1.0 0.9 0.6 0.7 0.1 <0.1 0.7 0.5
64 2334 1.7 1.2 1.2 0.9 0.8 0.1 <0.1 0.8 0.9
68 2204 1.6 1.1 1.2 0.9 0.6 03 <0.1 0.5 1.1
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14 M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 13. Temperature error budget for Northern midlatitude spring night . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data  Line Shape

(km) x® X x X (K) X (K) X) (K) (K)
9 2258 0.8 0.6 0.4 0.4 0.5 <0.1 <0.1 0.3 <0.1
12 21997 0.7 0.5 0.3 0.4 04 <0.1 <0.1 0.3 0.2
15 2177 0.9 0.5 0.7 0.4 0.3 <0.1 <0.1 0.5 0.5
18 216.0 0.7 0.5 0.6 0.3 0.3 <0.1 <0.1 0.3 0.5
21 2169 0.6 0.5 0.3 0.3 04 <0.1 <0.1 0.1 0.3
24 2199 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.2
27 2228 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.3 0.2
30 2284 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.3 0.2
33 2342 0.7 0.5 0.4 0.3 0.4 0.1 <0.1 0.4 0.2
36 2405 0.8 0.6 0.5 0.3 0.4 0.1 <0.1 0.5 <0.1
39 2489 0.9 0.7 0.5 0.4 0.6 0.1 <0.1 0.5 <0.1
42 2574 0.8 0.7 0.4 0.3 0.6 <0.1 <0.1 0.3 0.2
45 2624 0.9 0.6 0.6 0.4 0.5 0.1 <0.1 <0.1 0.6
48  263.6 1.0 0.8 0.6 0.4 0.7 <0.1 <0.1 0.1 0.6
52 2622 1.2 0.7 1.0 0.5 0.4 02 <0.1 0.3 0.9
56 259.2 0.9 0.8 0.4 0.7 0.3 <0.1 <0.1 0.4 0.2
60 2459 1.3 0.9 0.9 0.6 0.7 0.1 <0.1 0.8 0.4
64  233.6 1.7 1.2 1.2 0.9 0.8 <0.1 <0.1 0.7 1.0
68 2229 1.6 1.0 1.2 0.8 0.5 03 <0.1 0.6 1.1
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M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 14. Temperature error budget for Northern midlatitude summer day . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data  Line Shape

(km) x® X x X (K) X (K) X) (K) (K)
9 2388 1.6 1.0 1.2 0.5 0.8 <0.1 <0.1 1.2 04
12 2220 1.2 0.7 0.8 0.5 0.6 <0.1 <0.1 0.8 0.4
15 216.2 1.1 0.5 0.9 0.4 0.4 <0.1 <0.1 0.7 0.7
18 2155 0.6 0.4 0.4 0.3 0.3 <0.1 <0.1 0.2 0.4
21 2188 0.6 0.4 0.3 0.2 0.4 <0.1 <0.1 0.2 0.2
24 2224 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.2
27 2273 0.6 0.5 0.4 0.3 0.4 <0.1 <0.1 0.3 0.2
30 232.0 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.3 0.3
33 237.6 0.7 0.5 0.4 0.3 0.4 0.1 <0.1 0.3 0.2
36 2443 0.7 0.6 0.4 0.3 0.5 0.1 <0.1 0.4 <0.1
39 2522 0.8 0.7 0.5 0.3 0.6 0.1 <0.1 0.5 <0.1
42 260.1 0.8 0.7 0.4 0.3 0.6 0.1 <0.1 0.3 0.2
45  265.0 0.8 0.7 0.4 0.4 0.5 <0.1 <0.1 0.1 0.3
48  267.6 1.1 0.8 0.7 0.4 0.7 <0.1 <0.1 <0.1 0.7
52 264.0 1.3 0.7 1.0 0.5 0.4 02 <0.1 0.4 1.0
56  258.7 1.0 0.8 0.5 0.7 04 <0.1 <0.1 0.5 0.1
60 2448 1.3 0.9 0.9 0.6 0.6 0.1 <0.1 0.9 0.3
64 2279 2.0 1.3 1.5 0.9 0.8 02 <0.1 0.9 1.2
68 2122 1.8 1.3 1.2 1.0 0.6 05 <0.1 0.7 1.0
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Table 15. Temperature error budget for Northern midlatitude summer night . All uncertainties are 1o.

M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data  Line Shape
(km) x® X x X (K) X (K) X) (K) (K)
9 2385 1.7 1.0 1.3 0.6 0.8 <0.1 <0.1 1.3 0.3
12 2223 1.1 0.7 0.7 0.4 0.5 <0.1 <0.1 0.7 0.3
15 2173 1.0 0.5 0.8 0.4 0.3 <0.1 <0.1 0.6 0.6
18 2163 0.6 0.4 0.4 0.3 0.3 <0.1 <0.1 0.2 0.4
21 219.0 0.5 0.4 0.3 0.2 0.4 <0.1 <0.1 0.1 0.2
24 2223 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.2
27 2271 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.3 0.2
30 2322 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.3 0.3
33 2385 0.6 0.5 0.4 0.3 0.4 0.1 <0.1 0.3 0.1
36 245.6 0.7 0.6 0.4 0.3 0.5 0.1 <0.1 0.4 <0.1
39 2531 0.8 0.7 0.5 0.3 0.6 0.1 <0.1 0.5 <0.1
42 2619 0.8 0.7 0.3 0.3 0.6 02 <0.1 0.3 0.2
45  266.4 0.8 0.7 0.3 0.4 0.5 <0.1 <0.1 <0.1 0.3
48 2674 1.1 0.8 0.8 0.4 0.7 <0.1 <0.1 0.1 0.8
52 264.8 1.2 0.7 1.0 0.5 0.4 02 <0.1 0.4 0.9
56  260.9 0.9 0.7 0.5 0.7 0.3 <0.1 <0.1 0.5 0.1
60 245.6 1.3 0.9 1.0 0.6 0.6 0.1 <0.1 0.9 0.2
64 2283 2.0 1.3 1.5 0.9 0.9 02 <0.1 0.9 1.2
68 2125 1.9 1.3 1.3 1.0 0.6 04  <0.1 0.7 1.1
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M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 16. Temperature error budget for Northern midlatitude autumn day . All uncertainties are 1o.

Altitude  Temp. Total Random  Syst. Meas. Gain  Spectral COz-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape
(km) (GO C.Y) (GOSN C.Y) X) X X X X) X)
6 2505 1.8 1.1 14 0.5 1.0 <0.1 <0.1 1.4 0.3
9 228.1 1.3 0.8 0.9 0.4 0.6 <0.1 <0.1 0.9 0.3
12 219.6 1.0 0.7 0.7 0.4 0.5 <0.1 <0.1 0.7 0.3
15 2149 1.0 0.5 0.8 04 04 <0.1 <0.1 0.6 0.5
18 2143 0.8 0.5 0.6 0.3 0.3 <0.1 <0.1 0.3 0.5
21 2139 0.6 0.5 0.4 0.3 04 <0.1 <0.1 0.2 0.3
24 2155 0.6 0.5 0.2 0.3 04 <0.1 <0.1 0.2 0.1
27 218.0 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.3
30 221.6 0.6 0.5 0.4 0.3 04 <0.1 <0.1 0.3 0.2
33 2269 0.6 0.5 0.4 0.3 0.3 0.1 <0.1 0.3 0.2
36 2326 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.3 <0.1
39 2382 0.7 0.6 0.4 0.3 0.5 <0.1 <0.1 0.4 <0.1
42 2449 0.7 0.6 0.3 0.3 0.5 0.1 <0.1 0.3 0.1
45 2503 0.9 0.7 0.5 0.4 0.5 0.1 <0.1 0.1 0.5
48 2538 1.0 0.6 0.7 0.4 0.5 02 <0.1 <0.1 0.7
52 2529 0.9 0.6 0.7 0.5 0.2 <0.1 <0.1 0.4 0.6
56  246.6 1.1 0.9 0.6 0.7 0.6 <0.1 <0.1 0.6 0.1
60  236.5 1.2 0.9 0.7 0.7 0.6 <0.1 <0.1 0.7 0.3
64 2257 1.8 1.1 1.5 0.8 0.7 02 <0.1 0.4 14
68  219.1 1.8 1.2 1.3 1.1 0.4 02 <0.1 0.5 1.2
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18 M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 17. Temperature error budget for Northern midlatitude autumn night . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data  Line Shape

(km) x® X x X (K) X (K) X) (K) (K)
9 2294 1.1 0.7 0.8 0.4 0.6 <0.1 <0.1 0.7 0.2
12 21997 0.9 0.6 0.5 0.4 0.5 <0.1 <0.1 0.5 0.2
15 2148 0.8 0.5 0.6 0.4 0.4 <0.1 <0.1 0.5 0.4
18 2143 0.9 0.5 0.8 0.3 0.3 <0.1 <0.1 0.4 0.6
21 2134 0.6 0.5 0.4 0.3 0.4 <0.1 <0.1 0.2 0.4
24 2157 0.6 0.5 0.2 0.3 0.4 <0.1 <0.1 0.2 0.1
27 2182 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.3
30 2213 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.3 0.2
33 2265 0.6 0.5 0.4 0.3 0.4 0.1 <0.1 0.3 0.2
36 232.6 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.4 <0.1
39 2393 0.8 0.6 0.4 0.3 0.5 <0.1 <0.1 0.4 <0.1
42 246.0 0.8 0.6 0.4 0.3 0.5 <0.1 <0.1 0.4 <0.1
45 2520 0.9 0.7 0.5 0.4 0.5 <0.1 <0.1 0.2 0.5
48  255.1 1.0 0.6 0.7 0.4 0.5 02 <0.1 0.1 0.7
52 2534 0.9 0.6 0.7 0.6 0.3 <0.1 <0.1 0.4 0.6
56 247.0 1.1 0.9 0.6 0.7 0.5 <0.1 <0.1 0.6 0.2
60 237.6 1.2 0.9 0.7 0.7 0.6 <0.1 <0.1 0.7 0.3
64  224.6 1.8 1.1 1.5 0.8 0.7 0.1 <0.1 0.4 1.4
68 2185 1.8 1.2 14 1.1 0.4 02 <0.1 0.5 1.3
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M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 18. Temperature error budget for Tropics day . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data  Line Shape
(km) x® X x X (K) X (K) X) (K) (K)
9 2459 1.8 1.3 1.3 0.5 1.1 <0.1 <0.1 1.2 0.3
12 2238 2.3 1.0 2.0 0.7 0.7 <0.1 <0.1 1.8 0.8
15 200.5 2.1 0.7 2.0 0.6 0.2 <0.1 <0.1 1.7 1.0
18 193.1 0.7 0.4 0.5 0.4 0.2 <0.1 <0.1 0.4 0.2
21 2071 0.9 0.3 0.8 0.2 0.2 <0.1 <0.1 0.8 <0.1
24 2153 0.7 0.4 0.5 0.3 0.3 <0.1 <0.1 0.5 0.1
27 2234 0.7 04 0.5 0.3 0.3 <0.1 <0.1 0.5 0.2
30 230.0 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.4 0.2
33 237.1 0.7 0.5 0.5 0.3 0.4 0.1 <0.1 0.4 0.2
36 2443 0.7 0.6 0.4 0.3 0.4 0.1 <0.1 0.4 0.1
39 2513 0.9 0.7 0.5 0.4 0.6 0.1 <0.1 0.5 <0.1
42 2603 0.8 0.7 0.4 0.4 0.6 <0.1 <0.1 0.3 0.2
45 2642 0.9 0.6 0.6 0.4 0.5 0.1 <0.1 <0.1 0.6
48 2643 1.0 0.8 0.6 0.5 0.7 <0.1 <0.1 0.2 0.6
52 261.6 1.2 0.7 1.0 0.5 0.4 03 <0.1 0.4 0.9
56 255.1 0.9 0.7 0.5 0.7 0.3 <0.1 <0.1 0.5 0.1
60  240.7 1.4 1.0 1.0 0.7 0.8 0.1 <0.1 0.9 0.5
64 2274 1.6 1.1 1.1 0.9 0.7 <0.1 <0.1 0.9 0.7
68 2159 1.7 1.2 1.2 0.9 0.6 05 <0.1 0.4 1.1
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20 M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 19. Temperature error budget for Tropics night . All uncertainties are lo.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape

(km) (X) (K) (XK) (K) (K) (XK) (K) (XK) (K) (K)
12 2244 2.1 1.0 1.9 0.7 0.7 <0.1 <0.1 1.8 0.7
15 199.7 2.1 0.7 1.9 0.6 0.2 <0.1 <0.1 1.7 1.0
18 192.7 0.5 0.4 0.3 0.3 0.1 <0.1 <0.1 0.2 0.2
21 206.2 1.0 0.4 0.9 0.2 0.3 <0.1 <0.1 0.9 <0.1
24 2153 0.7 0.4 0.5 0.3 0.3 <0.1 <0.1 0.5 0.1
27 2240 0.7 0.5 0.5 0.3 0.3 <0.1 <0.1 0.5 0.2
30 2305 0.7 0.5 04 0.3 0.4 <0.1 <0.1 0.3 0.3
33 236.7 0.7 0.5 04 0.3 0.4 0.1 <0.1 0.4 0.1
36 2444 0.7 0.6 04 0.3 0.5 0.1 <0.1 0.4 <0.1
39  251.0 0.9 0.7 04 04 0.6 0.1 <0.1 0.4 <0.1
42 2595 0.9 0.7 04 0.3 0.7 0.1 <0.1 0.4 0.1
45 265.1 0.9 0.6 0.6 04 0.5 0.1 <0.1 0.1 0.6
48  266.1 1.1 0.8 0.7 04 0.7 <0.1 <0.1 0.2 0.7
52 2625 1.2 0.7 1.0 0.5 0.4 0.2 <0.1 0.4 0.9
56 2564 1.0 0.8 0.6 0.7 0.4 <0.1 <0.1 0.5 0.2
60 242.0 14 1.0 1.0 0.7 0.7 0.1 <0.1 0.9 0.5
64 2254 1.9 1.3 14 1.0 0.8 0.2 <0.1 0.9 1.1
68 2128 1.7 1.2 1.2 1.0 0.6 0.4 <0.1 0.6 1.0
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Figure 18. V8H_T_61 Tropics night



M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 20. Temperature error budget for Southern midlatitude winter day . All uncertainties are 1o.

Altitude  Temp. Total Random  Syst. Meas. Gain  Spectral COz-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape
(km) (GO C.Y) (GOSN C.Y) X) X X X X) X)
6 2412 2.0 1.3 1.5 0.6 1.1 <0.1 <0.1 1.5 0.2
9 2207 1.1 0.8 0.7 0.4 0.7 <0.1 <0.1 0.7 0.2
12 215.8 0.7 0.6 0.4 0.4 04 <0.1 <0.1 0.3 0.2
15 2134 1.0 0.5 0.8 04 04 <0.1 <0.1 0.6 0.5
18 210.6 0.9 0.5 0.7 0.3 0.4 <0.1 <0.1 0.5 0.5
21 2082 0.7 0.5 0.4 0.3 04 <0.1 <0.1 0.3 0.3
24 206.2 0.6 0.5 0.3 0.3 04 <0.1 <0.1 0.3 0.2
27 205.0 0.7 0.5 0.4 0.4 0.4 <0.1 <0.1 0.3 0.1
30 208.1 0.8 0.5 0.5 0.4 04 <0.1 <0.1 0.5 0.1
33 2141 0.9 0.5 0.7 0.3 0.3 <0.1 <0.1 0.7 0.1
36 223.0 1.0 0.5 0.8 0.3 0.4 <0.1 <0.1 0.7 0.1
39 2328 0.8 0.6 0.5 0.3 0.5 <0.1 <0.1 0.5 <0.1
42 2403 0.8 0.6 0.5 0.3 0.5 <0.1 <0.1 0.4 0.3
45  246.7 1.0 0.6 0.7 0.4 0.5 0.1 <0.1 0.3 0.6
48 2513 1.0 0.7 0.7 0.4 0.5 02 <0.1 0.4 0.6
52 2524 0.9 0.7 0.5 0.5 04 <0.1 <0.1 0.4 04
56 2519 1.0 0.8 0.5 0.7 0.5 <0.1 <0.1 0.5 0.2
60 243.6 1.2 0.9 0.7 0.7 0.5 <0.1 <0.1 0.5 0.5
64 2339 1.9 1.0 1.5 0.8 0.6 <0.1 <0.1 0.3 1.5
68 2273 1.7 1.1 1.3 1.0 0.5 0.1 <0.1 0.4 1.2
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Figure 19. V8H_T_61 Southern midlatitude winter day
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Table 21. Temperature error budget for Southern midlatitude winter night . All uncertainties are 1o.

M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Altitude  Temp. Total Random  Syst. Meas. Gain  Spectral COz-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape
(km) (XK) (K) (X) (K) (K) (X) (K) (XK) (K) (K)
6 231.8 1.3 0.9 1.0 0.4 0.7 <0.1 <0.1 1.0 0.2
9 2199 1.0 0.8 0.7 0.4 0.6 <0.1 <0.1 0.7 0.2
12 216.5 0.7 0.5 0.4 0.4 0.4 <0.1 <0.1 0.3 0.2
15 2124 0.9 0.5 0.8 0.4 0.3 <0.1 <0.1 0.6 0.5
18  210.5 0.8 0.5 0.6 0.3 0.3 <0.1 <0.1 0.4 0.5
21 208.9 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.3 0.3
24 207.8 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.2
27 2077 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.4 0.2
30 2114 0.8 0.5 0.5 0.4 0.4 <0.1 <0.1 0.5 0.1
33 217.6 0.8 0.5 0.6 0.3 0.3 <0.1 <0.1 0.6 0.1
36 2255 0.9 0.5 0.7 0.3 0.4 <0.1 <0.1 0.7 0.1
39 2347 0.9 0.6 0.5 0.3 0.5 <0.1 <0.1 0.5 0.1
42 2419 0.8 0.6 0.5 0.3 0.5 <0.1 <0.1 0.4 0.2
45 2488 1.0 0.6 0.7 0.4 0.5 0.1 <0.1 0.3 0.6
48  253.6 0.9 0.6 0.7 0.4 0.4 0.2 <0.1 0.2 0.6
52 2537 0.9 0.6 0.5 0.5 0.3 <0.1 <0.1 0.4 0.3
56 2482 1.1 0.9 0.5 0.7 0.6 <0.1 <0.1 0.5 0.3
60  238.8 1.1 0.9 0.6 0.7 0.6 <0.1 <0.1 0.5 04
64 2343 1.7 1.0 1.4 0.8 0.6 <0.1 <0.1 0.3 1.4
68  228.9 1.8 1.1 1.4 1.0 0.5 0.2 <0.1 0.4 1.3
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Figure 20. V8H_T_61 Southern midlatitude winter night



M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 22. Temperature error budget for Southern midlatitude spring day . All uncertainties are 1o.

Altitude  Temp. Total Random  Syst. Meas. Gain  Spectral COz-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape
(km) (GO C.Y) (GOSN C.Y) X) X X X X) X)
6 2388 1.3 0.9 0.9 0.5 0.8 <0.1 <0.1 0.9 <0.1
9 2217 1.0 0.7 0.7 0.5 0.5 <0.1 <0.1 0.6 0.2
12 217.8 0.7 0.5 0.4 0.4 0.3 <0.1 <0.1 0.4 0.2
15 218.8 0.7 0.5 0.5 0.3 0.3 <0.1 <0.1 0.3 0.4
18 2203 0.8 0.5 0.6 0.4 0.3 <0.1 <0.1 0.3 0.6
21 2220 0.7 0.5 0.4 0.3 0.3 <0.1 <0.1 0.2 0.3
24 2249 0.7 0.5 0.3 0.3 04 <0.1 <0.1 0.3 0.1
27 2292 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.3 0.3
30 233.8 0.7 0.6 0.4 0.3 04 <0.1 <0.1 0.2 0.3
33 2374 0.7 0.5 0.4 04 04 0.1 <0.1 0.3 0.3
36 2425 0.6 0.5 0.3 0.4 0.4 0.1 <0.1 0.3 0.1
39 2474 0.8 0.7 0.3 0.3 0.6 <0.1 <0.1 0.3 <0.1
42 2534 0.7 0.7 0.3 04 0.5 0.1 <0.1 0.3 0.1
45 2574 0.9 0.7 0.5 0.4 0.6 <0.1 <0.1 0.2 0.5
48 2593 1.1 0.7 0.8 0.4 0.5 02 <0.1 0.1 0.8
52 258.7 0.9 0.7 0.6 0.6 0.3 0.1 <0.1 0.3 0.5
56  255.1 0.9 0.7 0.6 0.6 0.4 <0.1 <0.1 0.5 0.3
60 2425 1.2 0.9 0.7 0.6 0.6 <0.1 <0.1 0.7 0.1
64  231.1 1.6 1.1 1.2 0.7 0.7 02 <0.1 0.5 1.1
68 2215 1.9 1.2 1.5 1.0 0.5 03 <0.1 0.5 1.4
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Figure 21. V8H_T_61 Southern midlatitude spring day

23



24

M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 23. Temperature error budget for Southern midlatitude spring night . All uncertainties are 1o.

Altitude  Temp. Total Random  Syst. Meas. Gain  Spectral COz-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape
(km) (GO C.Y) (GOSN C.Y) X) X X X X) X)
6 2348 1.2 0.9 0.9 0.4 0.7 <0.1 <0.1 0.9 0.1
9 2221 0.9 0.7 0.5 0.4 0.5 <0.1 <0.1 0.5 0.2
12 219.6 0.7 0.5 0.3 0.4 04 <0.1 <0.1 0.2 0.2
15 219.0 0.7 0.5 0.5 0.3 0.3 <0.1 <0.1 0.3 0.4
18 2215 0.8 0.5 0.6 0.3 0.3 <0.1 <0.1 0.2 0.6
21 2229 0.6 0.5 0.4 0.3 04 <0.1 <0.1 0.2 0.3
24 2252 0.7 0.6 0.3 0.3 0.5 <0.1 <0.1 0.3 0.1
27 2299 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.3 0.3
30  233.6 0.7 0.6 0.4 0.3 04 <0.1 <0.1 0.2 0.3
33 237.1 0.7 0.6 0.4 0.3 04 0.1 <0.1 0.3 0.3
36 242.8 0.7 0.5 0.4 0.3 0.4 0.1 <0.1 0.3 <0.1
39 2478 0.8 0.7 0.4 0.3 0.6 <0.1 <0.1 0.3 <0.1
42 2543 0.8 0.7 0.4 04 0.6 0.1 <0.1 0.3 <0.1
45 260.6 0.9 0.7 0.5 0.4 0.6 <0.1 <0.1 0.2 0.5
48 2614 1.1 0.7 0.8 0.4 0.5 02 <0.1 0.2 0.8
52 2594 1.0 0.7 0.6 0.6 0.3 0.1 <0.1 0.3 0.5
56 2552 1.0 0.7 0.6 0.6 0.4 <0.1 <0.1 0.5 0.3
60 2433 1.1 0.9 0.7 0.6 0.7 <0.1 <0.1 0.6 0.1
64 2337 1.6 1.0 1.2 0.7 0.7 02 <0.1 0.4 1.1
68 2239 1.9 1.2 1.5 1.0 0.5 03 <0.1 0.5 1.4
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Figure 22. V8H_T_61 Southern midlatitude spring night



M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 24. Temperature error budget for Southern midlatitude summer day . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data  Line Shape

(km) x® X x X (K) X (K) X) (K) (K)
9 2285 0.7 0.6 0.3 0.3 0.5 <0.1 <0.1 0.3 0.2
12 2228 0.7 0.6 0.4 0.4 0.4 <0.1 <0.1 0.3 0.2
15 2193 0.9 0.5 0.7 0.4 0.3 <0.1 <0.1 0.5 0.6
18 219.1 0.7 0.4 0.5 0.3 0.3 <0.1 <0.1 0.2 0.5
21 2221 0.5 0.4 0.3 0.3 0.3 <0.1 <0.1 0.1 0.3
24 2259 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.2
27 230.7 0.6 0.5 0.4 0.3 0.4 <0.1 <0.1 0.3 0.2
30 236.0 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.3 0.3
33 2426 0.6 0.5 0.4 0.3 0.4 0.1 <0.1 0.3 0.2
36 249.7 0.7 0.6 0.4 0.3 0.5 0.1 <0.1 0.4 <0.1
39 2579 0.8 0.7 0.4 0.3 0.6 0.1 <0.1 0.4 <0.1
42 265.6 0.8 0.7 0.3 0.3 0.6 02 <0.1 0.3 0.1
45 2705 0.8 0.7 0.2 0.4 0.6 <0.1 <0.1 0.1 0.2
48 2722 1.1 0.7 0.8 0.4 0.6 0.1 <0.1 0.1 0.8
52 269.6 1.2 0.8 0.9 0.6 0.4 02 <0.1 0.4 0.8
56 2642 0.9 0.7 0.5 0.6 0.4 0.1 <0.1 0.5 0.3
60  250.9 1.2 0.8 0.8 0.6 0.6 0.1 <0.1 0.8 0.2
64 2344 2.0 1.3 1.6 0.8 0.9 03 <0.1 0.9 1.3
68 2182 2.0 1.3 1.6 1.0 0.6 05 <0.1 0.8 1.3
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Figure 23. VSH_T_61 Southern midlatitude summer day
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Table 25. Temperature error budget for Southern midlatitude summer night . All uncertainties are 1o.

M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data  Line Shape
(km) x® X x X (K) X (K) X) (K) (K)
9 2293 1.1 0.8 0.8 0.4 0.6 <0.1 <0.1 0.7 0.3
12 2241 0.9 0.6 0.5 0.4 0.5 <0.1 <0.1 0.5 0.3
15 2192 1.0 0.5 0.8 0.4 0.3 <0.1 <0.1 0.5 0.7
18 2194 0.6 0.4 0.4 0.3 0.4 <0.1 <0.1 0.1 0.4
21 2223 0.6 0.4 0.3 0.2 0.4 <0.1 <0.1 0.2 0.2
24 2262 0.6 0.5 0.3 0.2 0.4 <0.1 <0.1 0.3 0.2
27  231.0 0.6 0.5 0.4 0.3 0.4 <0.1 <0.1 0.3 0.2
30 2362 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.4 0.3
33 2428 0.7 0.5 0.4 0.3 0.4 0.1 <0.1 0.4 0.2
36 250.8 0.7 0.5 0.5 0.3 0.5 0.1 <0.1 0.5 <0.1
39 260.0 0.8 0.7 0.5 0.3 0.6 <0.1 <0.1 0.4 <0.1
42 2677 0.8 0.7 0.3 0.3 0.6 02 <0.1 0.3 0.1
45 2725 0.8 0.7 0.3 0.4 0.6 <0.1 <0.1 0.1 0.3
48 2743 1.1 0.7 0.9 0.4 0.6 02 <0.1 0.1 0.9
52 270.6 1.2 0.8 0.8 0.6 0.5 02 <0.1 0.3 0.8
56 2645 0.9 0.7 0.6 0.6 0.4 0.1 <0.1 0.5 0.3
60 2515 1.2 0.9 0.8 0.6 0.6 0.1 <0.1 0.8 0.1
64 2353 2.0 1.3 1.5 0.8 0.9 03 <0.1 0.8 1.3
68 2195 1.9 1.2 1.5 1.0 0.6 04 <0.1 0.8 1.2
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Figure 24. V8H_T_61 Southern midlatitude summer night



M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 26. Temperature error budget for Southern midlatitude autumn day . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data  Line Shape

(km) x® X x X (K) X (K) X) (K) (K)
9 2261 0.8 0.7 0.4 0.4 0.6 <0.1 <0.1 0.4 <0.1
12 2230 0.7 0.6 0.3 0.3 0.5 <0.1 <0.1 0.3 0.2
15 219.1 1.0 0.5 0.8 0.4 0.4 <0.1 <0.1 0.5 0.6
18 2175 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.2 0.3
21 216.8 0.6 0.6 0.2 0.3 0.5 <0.1 <0.1 0.1 0.2
24 216.7 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.1 0.2
27 2183 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.1 0.2
30 2205 0.6 0.5 0.3 0.4 0.4 <0.1 <0.1 0.2 0.3
33 2251 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.4 0.1
36 231.6 0.7 0.6 0.4 0.3 0.4 <0.1 <0.1 0.4 <0.1
39 2364 0.8 0.6 0.4 0.4 0.5 <0.1 <0.1 0.4 <0.1
42 2430 0.8 0.7 0.4 0.3 0.6 <0.1 <0.1 0.4 0.2
45 2481 0.8 0.7 0.5 0.4 0.5 0.1 <0.1 0.1 0.4
48  251.1 0.9 0.7 0.6 0.4 0.5 0.1 <0.1 0.1 0.6
52 2485 1.1 0.6 0.9 0.5 0.3 <0.1 <0.1 0.5 0.7
56  240.1 1.2 1.0 0.6 0.7 0.6 <0.1 <0.1 0.6 0.2
60 234.1 1.0 0.8 0.5 0.6 0.5 <0.1 <0.1 0.4 0.3
64 2294 1.6 0.9 1.2 0.8 0.4 <0.1 <0.1 0.3 1.2
68 2263 1.5 1.0 1.1 0.9 0.4 0.1 <0.1 0.4 1.1
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28 M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 27. Temperature error budget for Southern midlatitude autumn night . All uncertainties are 1o.

Altitude  Temp. Total Random  Syst. Meas. Gain  Spectral COz-  Spectrosc.  Instrument

Error Error Error Noise Calibr. Shift VMR Data Line Shape

(km) (GRS (GRS X) X) X X X) X)
6 2355 1.5 0.9 1.1 0.5 0.8 <0.1 <0.1 1.0 0.2
9 2261 1.0 0.8 0.6 0.4 0.6 <0.1 <0.1 0.5 0.1
12 2238 0.7 0.6 0.4 0.3 0.5 <0.1 <0.1 0.3 0.2
15 219.0 1.0 0.5 0.8 0.4 04 <0.1 <0.1 0.5 0.6
18 2173 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.3
21 216.7 0.6 0.5 0.2 0.3 0.5 <0.1 <0.1 0.2 0.2
24 216.8 0.6 0.5 0.2 0.3 0.4 <0.1 <0.1 0.1 0.2
27 2183 0.6 0.5 0.2 0.3 0.4 <0.1 <0.1 0.1 0.2
30 2205 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.1 0.2
33 2246 0.6 0.5 0.3 0.3 0.3 0.1 <0.1 0.3 <0.1
36 231.6 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.4 <0.1
39 2379 0.7 0.6 0.3 0.3 0.5 <0.1 <0.1 0.3 <0.1
42 2445 0.8 0.7 0.4 0.3 0.6 <0.1 <0.1 0.3 0.2
45  250.0 0.8 0.7 0.5 0.4 0.5 0.1 <0.1 0.1 0.5
48 2533 0.9 0.7 0.6 0.4 0.5 0.1 <0.1 0.1 0.6
52 251.7 1.0 0.6 0.8 0.5 0.3 <0.1 <0.1 0.5 0.7
56 2453 1.0 0.9 0.5 0.7 0.6 <0.1 <0.1 0.5 0.1
60 236.4 1.1 0.8 0.6 0.6 0.6 <0.1 <0.1 0.5 0.3
64 230.2 1.7 1.0 1.4 0.8 0.6 0.1 <0.1 0.4 1.3
68 2264 1.6 1.1 1.2 0.9 0.5 02 <0.1 0.5 1.1
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M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 28. Temperature error budget for Southern polar winter day . All uncertainties are lo.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data  Line Shape
(km) x® X x X (K) X (K) X) (K) (K)
9 2069 1.8 0.8 1.6 0.7 0.3 <0.1 <0.1 1.6 0.4
12 198.6 1.3 0.6 1.2 0.6 0.3 <0.1 <0.1 1.1 0.3
15 1924 1.3 0.7 1.1 0.7 0.2 <0.1 <0.1 0.9 0.5
18  188.4 0.8 0.5 0.6 0.4 0.2 <0.1 <0.1 0.5 0.3
21 187.0 0.6 0.5 0.3 0.4 0.3 0.1 <0.1 0.2 0.1
24 190.6 0.8 0.5 0.6 0.4 0.3 0.1 <0.1 0.6 <0.1
27 199.6 1.1 0.5 0.9 0.4 0.3 0.1 <0.1 0.9 0.1
30 2124 1.2 0.5 1.1 0.4 0.3 <0.1 <0.1 1.1 0.1
33 2277 1.1 0.5 0.9 0.3 0.3 0.1 <0.1 0.9 0.1
36 240.0 1.0 0.6 0.8 0.3 0.4 0.1 <0.1 0.8 0.2
39  253.6 1.0 0.7 0.7 0.3 0.5 <0.1 <0.1 0.6 0.2
42 264.0 0.9 0.6 0.5 0.3 0.5 <0.1 <0.1 0.3 0.5
45  269.0 1.2 0.6 1.0 0.4 0.4 02 <0.1 0.2 0.9
48  270.8 1.0 0.6 0.8 0.4 0.4 02 <0.1 0.2 0.8
52 2684 0.8 0.7 0.4 0.6 0.3 0.1 <0.1 0.4 <0.1
56  261.6 1.3 1.0 0.8 0.7 0.8 0.1 <0.1 0.5 0.6
60 2495 1.7 1.1 1.3 0.8 0.8 02 <0.1 0.6 1.2
64 2344 2.3 1.1 2.0 0.8 0.7 <0.1 <0.1 0.4 1.9
68  224.0 2.0 1.2 1.5 1.1 0.5 0.1 <0.1 0.4 1.5
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Figure 27. V8H_T_61 Southern polar winter day
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Table 29. Temperature error budget for Southern polar winter night . All uncertainties are 1o.

Altitude  Temp. Total Random  Syst. Meas. Gain  Spectral COz-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape
(km) (GO C.Y) (GOSN C.Y) X) X X X X) X)
6 2267 1.9 1.0 1.6 0.7 0.7 <0.1 <0.1 1.6 0.3
9 2074 1.6 0.8 1.3 0.6 0.5 <0.1 <0.1 1.3 0.3
12 199.1 1.3 0.6 1.1 0.6 0.3 <0.1 <0.1 1.0 0.4
15 1935 1.3 0.6 1.1 0.6 0.2 <0.1 <0.1 1.0 0.5
18 1839 0.9 0.6 0.7 0.6 0.1 0.1 <0.1 0.6 0.4
21 1829 0.6 0.5 0.2 0.5 0.2 02 <0.1 0.2 0.2
24 186.8 0.8 0.5 0.6 04 0.3 0.1 <0.1 0.6 <0.1
27 1943 1.1 0.5 0.9 0.4 0.3 0.1 <0.1 0.9 0.1
30 207.1 1.1 0.5 1.0 0.4 0.3 <0.1 <0.1 1.0 <0.1
33 220.1 1.0 0.5 0.9 04 0.3 0.1 <0.1 0.9 0.1
36 232.8 1.0 0.5 0.8 0.4 0.4 0.1 <0.1 0.8 0.1
39 2455 1.0 0.6 0.7 0.4 0.5 <0.1 <0.1 0.7 0.2
42 2572 0.9 0.6 0.6 04 0.5 <0.1 <0.1 0.4 04
45  265.6 1.0 0.6 0.8 0.4 0.4 0.1 <0.1 0.3 0.7
48 2714 0.9 0.6 0.7 0.4 04 02 <0.1 0.2 0.7
52 2741 0.7 0.7 0.3 0.5 04 0.1 <0.1 0.3 0.1
56 268.1 1.3 1.0 0.8 0.6 0.8 0.1 <0.1 0.4 0.7
60 2574 1.7 1.1 1.3 0.7 0.8 <0.1 <0.1 0.4 1.2
64 2444 23 1.0 2.1 0.8 0.7 <0.1 <0.1 0.3 2.0
68  233.6 2.2 1.2 1.8 1.0 0.6 02 <0.1 0.4 1.8
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Figure 28. V8H_T_61 Southern polar winter night
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Table 30. Temperature error budget for Southern polar spring day . All uncertainties are 1o.

Altitude  Temp. Total Random  Syst. Meas. Gain  Spectral COz-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape
(km) (GO C.Y) (GOSN C.Y) X) X X X X) X)
6 2230 1.6 0.8 14 0.6 04 <0.1 <0.1 1.2 0.7
9 207.0 1.5 0.7 1.3 0.6 0.2 <0.1 <0.1 1.0 0.9
12 1984 1.3 0.7 1.1 0.6 <0.1 <0.1 <0.1 0.6 1.0
15 196.7 1.2 0.6 1.0 0.5 <0.1 <0.1 <0.1 0.3 0.9
18 203.0 1.0 0.5 0.9 0.5 <0.1 <0.1 <0.1 0.8 0.3
21 2205 14 04 14 0.3 0.2 <0.1 <0.1 1.3 0.5
24 240.8 1.2 0.5 1.0 0.3 04 <0.1 <0.1 1.0 <0.1
27  258.1 1.0 0.5 0.7 0.3 0.4 <0.1 <0.1 0.7 0.2
30 269.8 0.9 0.6 0.6 0.3 0.5 <0.1 <0.1 0.4 0.4
33 2732 0.9 0.6 0.6 04 0.5 0.1 <0.1 0.2 0.6
36 2739 0.8 0.7 0.2 0.4 0.6 02 <0.1 0.1 0.2
39 2739 0.9 0.8 0.2 0.4 0.7 0.1 <0.1 0.1 0.2
42 275.0 0.8 0.8 0.2 04 0.6 02 <0.1 0.1 0.2
45  276.0 1.1 0.8 0.7 0.4 0.7 <0.1 <0.1 0.1 0.7
48 2748 1.2 0.8 0.9 0.4 0.6 02 <0.1 0.2 0.8
52 271.0 1.1 0.8 0.7 0.7 04 02 <0.1 0.3 0.6
56  264.6 1.0 0.7 0.8 0.5 0.4 <0.1 <0.1 0.5 0.6
60 251.0 1.3 1.0 0.8 0.7 0.7 0.1 <0.1 0.8 0.1
64 2345 1.6 1.1 1.1 0.7 0.8 04 <0.1 0.7 0.9
68 2214 2.1 1.4 1.6 1.0 0.6 0.6 <0.1 0.6 1.5
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Figure 29. V8H_T_61 Southern polar spring day
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32 M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 31. Temperature error budget for Southern polar spring night . All uncertainties are 1o.

Altitude  Temp. Total Random  Syst. Meas. Gain  Spectral COz-  Spectrosc.  Instrument

Error Error Error Noise Calibr. Shift VMR Data Line Shape

(km) (GRS (GRS X) X) X X X) X)
6 225.1 1.7 0.8 1.4 0.6 0.6 <0.1 <0.1 1.3 0.7
9 2110 1.3 0.7 1.0 0.5 0.4 <0.1 <0.1 0.9 0.6
12 206.7 1.1 0.6 0.9 0.5 0.3 <0.1 <0.1 0.7 0.6
15 2063 1.0 0.5 0.8 0.4 0.2 <0.1 <0.1 0.4 0.7
18 2138 0.8 0.4 0.6 0.4 0.2 <0.1 <0.1 0.5 0.3
21 2272 1.0 04 0.8 0.3 0.3 <0.1 <0.1 0.8 0.3
24 2399 0.9 0.5 0.6 0.3 04 <0.1 <0.1 0.6 0.1
27 2479 0.9 0.6 0.5 0.3 0.5 <0.1 <0.1 0.4 0.3
30 255.1 0.9 0.6 0.5 0.3 0.5 <0.1 <0.1 0.4 0.3
33 2627 0.9 0.6 0.6 0.3 04 0.1 <0.1 0.3 0.5
36 267.0 0.7 0.7 0.3 0.4 0.5 0.1 <0.1 0.2 0.2
39 268.7 0.8 0.8 0.2 0.4 0.7 <0.1 <0.1 0.2 0.2
42 269.6 0.8 0.8 0.2 0.4 0.6 02 <0.1 0.1 0.1
45 2705 1.1 0.9 0.6 0.4 0.8 <0.1 <0.1 0.2 0.5
48 2731 1.1 0.7 0.8 0.4 0.6 02 <0.1 0.2 0.8
52 2715 1.1 0.8 0.7 0.6 0.4 02 <0.1 0.3 0.7
56 2623 1.1 0.7 0.8 0.5 0.5 <0.1 <0.1 0.6 0.5
60  250.1 1.3 1.0 0.8 0.7 0.7 <0.1 <0.1 0.8 0.2
64 2347 1.6 1.1 1.1 0.7 0.8 04 <0.1 0.6 1.0
68 2212 2.1 1.3 1.6 1.0 0.6 05 <0.1 0.5 1.5
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Figure 30. V8H_T_61 Southern polar spring night
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Table 32. Temperature error budget for Southern polar summer day . All uncertainties are 1o.

Altitude  Temp. Total Random  Syst. Meas. Gain  Spectral COz-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape
(km) (GO C.Y) (GOSN C.Y) X) X X X X) X)
6 2322 1.3 0.9 1.0 0.5 0.8 <0.1 <0.1 1.0 <0.1
9 2230 0.6 0.5 0.2 0.3 0.4 <0.1 <0.1 0.2 <0.1
12 2285 0.5 0.5 0.1 0.3 04 <0.1 <0.1 <0.1 0.1
15 228.0 0.7 0.5 0.5 0.3 04 <0.1 <0.1 0.2 0.5
18 2293 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.1 0.5
21 230.0 0.6 0.5 0.3 0.3 04 <0.1 <0.1 0.1 0.3
24 229.8 0.6 0.6 0.2 0.3 0.5 <0.1 <0.1 <0.1 0.2
27 2323 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.3
30 2369 0.7 0.5 0.4 0.3 04 <0.1 <0.1 0.3 0.3
33 243.0 0.6 0.5 0.4 0.3 04 0.1 <0.1 0.3 0.2
36 249.8 0.7 0.6 0.4 0.3 0.5 0.1 <0.1 0.4 <0.1
39 2572 0.8 0.7 0.4 0.3 0.6 0.1 <0.1 0.4 <0.1
42 265.1 0.8 0.8 0.3 0.3 0.6 02 <0.1 0.3 <0.1
45 2720 0.8 0.8 0.3 0.4 0.7 <0.1 <0.1 0.2 0.2
48  276.5 1.1 0.7 0.8 0.4 0.6 0.1 <0.1 <0.1 0.8
52 2763 1.2 0.8 0.9 0.6 0.5 02 <0.1 0.3 0.8
56 272.8 0.9 0.7 0.5 0.6 0.4 02  <0.1 0.4 0.4
60  262.1 1.0 0.8 0.6 0.6 0.5 0.1 <0.1 0.6 0.2
64  246.7 1.9 1.3 14 0.8 1.0 02 <0.1 0.8 1.2
68  230.3 2.1 1.3 1.6 0.9 0.8 0.5 <0.1 0.9 1.4
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Table 33. Temperature error budget for Southern polar summer night . All uncertainties are 1o.

Altitude  Temp. Total Random  Syst. Meas. Gain  Spectral COz-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape
(km) (XK) (K) (X) (K) (K) (X) (K) (XK) (K) (K)
6 242.1 1.5 1.0 1.1 0.5 0.9 <0.1 <0.1 1.0 0.1
9 221.8 0.6 0.6 0.2 0.3 0.5 <0.1 <0.1 0.2 <0.1
12 2277 0.6 0.5 0.2 0.3 0.4 <0.1 <0.1 <0.1 0.1
15 2264 0.8 0.5 0.6 0.3 0.4 <0.1 <0.1 0.3 0.5
18 226.7 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.1 0.4
21 2272 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 <0.1 0.3
24 227.0 0.6 0.6 0.2 0.3 0.5 <0.1 <0.1 <0.1 0.2
27 2289 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.1 0.3
30 2328 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.3 0.3
33 2392 0.6 0.5 0.4 0.3 0.4 0.1 <0.1 0.3 0.2
36 2464 0.7 0.5 0.4 0.3 0.4 0.1 <0.1 0.4 <0.1
39 2536 0.8 0.7 0.4 0.3 0.6 0.1 <0.1 0.4 <0.1
42 2613 0.8 0.7 0.3 0.3 0.6 0.2 <0.1 0.3 <0.1
45 2672 0.8 0.7 0.4 0.4 0.6 <0.1 <0.1 0.2 0.4
48  270.6 1.1 0.7 0.8 0.3 0.6 0.2 <0.1 <0.1 0.8
52 269.3 1.1 0.8 0.8 0.6 0.4 0.2 <0.1 0.3 0.8
56  265.9 0.9 0.7 0.5 0.6 0.4 <0.1 <0.1 0.4 0.2
60 2544 1.1 0.8 0.7 0.6 0.6 <0.1 <0.1 0.7 0.1
64  240.6 2.0 1.3 1.6 0.8 0.9 0.3 <0.1 0.7 1.4
68 225.8 2.0 1.3 1.6 0.9 0.7 0.6 <0.1 0.7 1.4
Southern polar summer night
— —_——— —_—— —
A total i
] noise 7
K * Spectro
£ : ]
X A p
~
(0] i N
3 a ils ]
)
=
= ]
<C _
‘A\ s 4
0 R R B B R B
0.0 0.5 1.0 1.5 2.0 2.5 3.0

Temperature error component / K

Figure 32. V8H_T_61 Southern polar summer night



M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 34. Temperature error budget for Southern polar autumn day . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data  Line Shape

(km) x® X x X (K) X (K) X) (K) (K)
9 2195 0.6 0.6 0.2 0.3 0.5 <0.1 <0.1 0.2 <0.1
12 221.0 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.2
15 217.0 1.1 0.6 0.9 0.4 0.4 <0.1 <0.1 0.7 0.6
18 2133 0.8 0.6 0.6 0.3 0.5 <0.1 <0.1 0.5 0.4
21 2103 0.7 0.6 0.4 0.3 0.5 <0.1 <0.1 0.3 0.2
24 208.2 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.2
27  208.8 0.6 0.5 0.2 0.3 04 <0.1 <0.1 0.1 0.2
30 210.7 0.6 0.5 0.3 0.4 0.4 <0.1 <0.1 0.2 0.2
33 2155 0.6 0.5 0.3 0.3 0.3 <0.1 <0.1 0.3 <0.1
36 2204 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.4 <0.1
39 2273 0.9 0.6 0.6 0.4 0.5 <0.1 <0.1 0.6 <0.1
42 2363 0.8 0.6 0.5 0.3 0.5 <0.1 <0.1 0.5 0.2
45 2439 0.9 0.6 0.6 0.4 0.5 0.1 <0.1 0.3 0.6
48 2503 0.8 0.7 0.5 0.4 0.5 0.1 <0.1 0.2 0.4
52 2534 0.8 0.6 0.5 0.5 0.3 0.1 <0.1 0.3 0.5
56  255.6 0.9 0.8 0.3 0.7 0.4 <0.1 <0.1 0.3 0.1
60  246.5 1.1 0.8 0.7 0.6 0.5 <0.1 <0.1 0.5 0.5
64 2404 1.9 1.0 1.6 0.8 0.6 <0.1 <0.1 0.3 1.6
68  232.1 1.7 1.1 1.3 1.0 0.5 0.1 <0.1 0.5 1.2
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Table 35. Temperature error budget for Southern polar autumn night . All uncertainties are 1o.

Altitude  Temp. Total Random  Syst. Meas. Gain  Spectral COz-  Spectrosc.  Instrument

Error Error Error Noise Calibr. Shift VMR Data Line Shape

(km) (GRS (GRS X) X) X X X) X)
6 2267 1.0 0.8 0.7 0.4 0.6 <0.1 <0.1 0.7 0.1
9 2205 0.6 0.6 0.2 0.3 0.4 <0.1 <0.1 0.2 <0.1
12 221.8 0.7 0.6 0.3 0.3 0.5 <0.1 <0.1 0.3 0.2
15 2172 1.0 0.6 0.9 0.4 04 <0.1 <0.1 0.7 0.6
18 2138 0.8 0.6 0.6 0.3 0.5 <0.1 <0.1 0.5 0.4
21 2102 0.7 0.6 0.4 0.3 0.5 <0.1 <0.1 0.4 0.2
24 207.8 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.2
27 2075 0.6 0.5 0.2 0.3 0.4 <0.1 <0.1 0.1 0.2
30 209.0 0.6 0.5 0.2 0.4 0.4 <0.1 <0.1 0.2 0.1
33 2131 0.6 0.5 0.3 0.3 0.3 <0.1 <0.1 0.3 <0.1
36 2184 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.4 <0.1
39 2251 0.8 0.6 0.5 0.3 0.5 <0.1 <0.1 0.4 <0.1
42 2323 0.8 0.6 0.5 0.3 0.5 <0.1 <0.1 0.5 0.2
45 2405 0.9 0.6 0.7 0.4 0.5 <0.1 <0.1 0.4 0.6
48 2495 0.8 0.6 0.5 0.4 0.5 0.1 <0.1 0.3 0.4
52 256.0 0.8 0.6 0.4 0.5 0.3 0.1 <0.1 0.2 0.4
56 2574 0.9 0.8 0.3 0.6 0.5 <0.1 <0.1 0.3 0.2
60  251.1 1.1 0.9 0.7 0.6 0.6 <0.1 <0.1 0.5 0.6
64 241.0 2.0 1.0 1.7 0.8 0.7 <0.1 <0.1 0.3 1.7
68  232.7 1.7 1.1 1.3 1.0 0.5 <0.1 <0.1 0.5 1.2
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Table 36. Temperature error budget for Northern polar winter day . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape
(km) (XK (K) (XK) (K) (K) (XK) (K) (K) (K) (K)
9 2164 0.8 0.6 0.5 0.4 0.4 <0.1 <0.1 0.3 0.4
12 2179 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.2 0.4
15 219.8 0.9 0.5 0.8 0.3 0.3 <0.1 <0.1 0.2 0.7
18 2240 0.7 0.4 0.5 0.3 0.4 <0.1 <0.1 0.3 0.4
21 228.2 0.7 0.5 0.5 0.2 0.4 <0.1 <0.1 0.4 0.3
24 2318 0.7 0.5 0.3 0.2 0.5 <0.1 <0.1 0.3 0.1
27 2359 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.2 0.3
30 2372 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.1 0.4
33 236.2 0.9 0.6 0.6 0.3 0.5 <0.1 <0.1 0.2 0.6
36 236.3 0.8 0.5 0.5 0.3 0.5 0.1 <0.1 0.1 0.5
39 2352 0.7 0.6 0.3 0.3 0.6 <0.1 <0.1 0.2 0.2
42 2324 0.7 0.6 0.2 0.3 0.6 <0.1 <0.1 0.2 <0.1
45  232.1 0.7 0.6 0.3 0.3 0.6 <0.1 <0.1 0.2 0.2
48  234.1 0.7 0.6 0.4 0.4 0.5 <0.1 <0.1 0.2 0.3
52 2373 0.9 0.6 0.6 0.5 0.4 <0.1 <0.1 0.2 0.6
56 2339 1.1 0.7 0.9 0.6 0.5 <0.1 <0.1 0.5 0.7
60 228.2 1.3 0.9 0.9 0.7 0.5 <0.1 <0.1 0.6 0.7
64 2188 1.4 1.0 0.9 0.9 0.4 <0.1 <0.1 0.7 0.6
68 2124 1.5 1.3 0.7 1.3 0.3 0.1 0.1 0.5 0.5
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Figure 35. V8R_T_261 Northern polar winter day
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Table 37. Temperature error budget for Northern polar winter night . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape
(km) x® X x X (K) X (K) X) (K) (K)
6 2295 1.7 0.9 1.5 0.6 0.7 <0.1 <0.1 1.2 0.8
9 2174 0.7 0.6 0.4 0.4 0.4 <0.1 <0.1 0.3 0.3
12 2197 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.3 0.3
15 221.0 1.0 0.5 0.8 0.3 0.3 <0.1 <0.1 0.3 0.8
18 2215 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.3 0.4
21 220.7 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.2 0.3
24 2205 0.6 0.5 0.2 0.3 0.5 <0.1 <0.1 0.1 0.2
27 2218 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.3 0.3
30 2244 0.8 0.5 0.5 0.3 0.4 <0.1 <0.1 0.3 0.4
33 2279 0.8 0.5 0.6 0.3 04 <0.1 <0.1 0.3 0.5
36 231.8 0.8 0.5 0.5 0.3 0.4 <0.1 <0.1 0.3 0.4
39 2344 0.7 0.6 0.4 0.3 0.5 <0.1 <0.1 0.3 0.2
42 2356 0.7 0.6 0.3 0.3 0.5 <0.1 <0.1 0.3 0.2
45 2352 0.8 0.6 0.4 0.3 0.5 <0.1 <0.1 0.3 0.3
48  234.0 0.8 0.6 0.4 0.4 0.5 <0.1 <0.1 0.3 0.3
52 2342 0.9 0.7 0.6 0.5 04 <0.1 <0.1 0.2 0.5
56  232.6 1.1 0.7 0.8 0.6 0.4 <0.1 <0.1 0.4 0.7
60 2284 1.2 0.9 0.8 0.8 0.4 <0.1 <0.1 0.5 0.7
64 2217 1.3 1.0 0.8 0.9 04 <0.1 <0.1 0.6 0.6
68 2139 1.5 1.3 0.7 1.2 0.4 <0.1 0.1 0.5 0.4
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Table 38. Temperature error budget for Northern polar spring day . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape

(km) (GO C.Y) (GO C.Y) X) X) X) X) X X)
9 2192 0.7 0.6 0.3 0.4 0.4 <0.1 <0.1 0.1 0.2
12 220.6 0.8 0.5 0.6 0.3 0.4 <0.1 <0.1 0.3 0.5
15 218.8 1.1 0.5 0.9 0.4 04 <0.1 <0.1 0.4 0.8
18 2174 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.3
21 2164 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.1 0.2
24 2154 0.5 0.5 0.2 0.3 0.4 <0.1 <0.1 0.1 0.1
27 215.0 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.1 0.3
30 217.0 0.8 0.5 0.6 0.3 0.4 <0.1 <0.1 0.4 0.5
33 2246 0.9 0.5 0.8 0.3 0.3 <0.1 <0.1 0.7 0.4
36 2354 0.9 0.5 0.7 0.3 0.4 <0.1 <0.1 0.7 0.2
39 247.1 0.9 0.6 0.6 0.3 0.5 <0.1 <0.1 0.6 0.1
42 257.1 0.8 0.6 0.4 0.3 0.6 <0.1 <0.1 0.4 <0.1
45  265.0 0.7 0.6 0.3 0.3 0.5 <0.1 <0.1 0.2 0.3
48  269.1 0.7 0.6 0.4 0.4 0.5 <0.1 <0.1 0.1 0.3
52 268.9 1.0 0.6 0.7 0.5 04 <0.1 <0.1 0.3 0.7
56  263.7 1.2 0.7 0.9 0.5 0.5 <0.1 <0.1 0.4 0.8
60  253.7 1.2 0.8 0.9 0.6 0.6 <0.1 <0.1 0.6 0.7
64 2419 1.3 0.9 0.9 0.7 0.6 <0.1 <0.1 0.6 0.7
68  228.7 1.4 1.0 1.0 0.9 0.4 <0.1 0.1 0.6 0.8
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40 M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 39. Temperature error budget for Northern polar spring night . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape

(km) (GO C.Y) (GO C.Y) X) X) X) X) X X)
9 219.6 0.7 0.6 0.3 0.5 0.4 <0.1 <0.1 0.1 0.2
12 2233 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.2 0.4
15 2217 1.1 0.5 1.0 0.4 0.4 <0.1 <0.1 0.4 0.8
18 2194 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.3 0.4
21 216.7 0.6 0.5 0.4 0.3 0.4 <0.1 <0.1 0.2 0.3
24 2147 0.6 0.5 0.2 0.3 0.5 <0.1 <0.1 0.2 <0.1
27 2137 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.1 0.3
30 2151 0.8 0.5 0.6 0.3 0.4 <0.1 <0.1 0.4 0.4
33 2215 0.8 0.5 0.7 0.3 0.3 <0.1 <0.1 0.6 0.4
36 2303 0.9 0.5 0.7 0.3 0.4 <0.1 <0.1 0.7 0.2
39 2416 0.9 0.6 0.7 0.3 0.5 <0.1 <0.1 0.7 <0.1
42 2512 0.8 0.6 0.5 0.3 0.6 <0.1 <0.1 0.5 <0.1
45  259.1 0.7 0.6 0.3 0.3 0.6 <0.1 <0.1 0.3 0.2
48 2649 0.7 0.6 0.3 0.4 0.5 <0.1 <0.1 <0.1 0.3
52 2675 0.9 0.6 0.7 0.5 04 <0.1 <0.1 0.3 0.6
56  262.6 1.1 0.7 0.9 0.5 0.5 <0.1 <0.1 0.5 0.7
60 2543 1.2 0.8 0.9 0.6 0.6 <0.1 <0.1 0.6 0.7
64  241.1 1.3 0.9 1.0 0.7 0.6 <0.1 <0.1 0.6 0.7
68  230.7 1.4 1.0 0.9 0.9 0.4 <0.1 0.1 0.6 0.8
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Table 40. Temperature error budget for Northern polar summer day . All uncertainties are 1o.

Altitude  Temp. Total Random  Syst. Meas. Gain  Spectral COsz-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data  Line Shape
(km) (X) X (X) (X) X) (X) X (X) X) X)
12 229.0 0.8 0.7 0.3 0.5 04 <0.1 <0.1 0.1 0.3
15 2279 0.9 0.5 0.8 0.3 04 <0.1 <0.1 0.2 0.7
18 2279 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.1 0.3
21 2276 0.6 0.5 0.3 0.3 0.5 <0.1 <0.1 <0.1 0.3
24 228.1 0.6 05 <0.1 0.2 0.5 <0.1 <0.1 <0.1 <0.1
27 230.1 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.3
30  233.8 0.8 04 0.6 0.3 04 <0.1 <0.1 0.3 0.5
33 2394 0.8 0.5 0.6 0.3 0.4 <0.1 <0.1 0.4 0.5
36 246.2 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.4 0.3
39 2543 0.8 0.6 0.5 0.3 0.5 <0.1 <0.1 0.4 0.2
42 262.1 0.7 0.7 0.4 0.3 0.6 0.1 <0.1 0.4 <0.1
45 2689 0.7 0.7 0.3 0.3 0.6 <0.1 <0.1 0.2 0.2
48  273.6 0.7 0.6 0.2 04 0.5 <0.1 <0.1 <0.1 0.2
52 2745 0.9 0.6 0.6 0.5 0.4 <0.1 <0.1 0.3 0.5
56 270.1 1.1 0.6 0.9 0.5 0.4 <0.1 <0.1 0.4 0.8
60  260.1 1.2 0.8 0.8 0.5 0.6 <0.1 <0.1 0.6 0.6
64 2453 14 1.0 1.0 0.6 0.8 <0.1 <0.1 0.8 0.6
68 2284 1.5 1.0 1.1 0.8 0.6 <0.1 <0.1 0.8 0.8
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M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 41. Temperature error budget for Northern polar summer night . All uncertainties are 1o.

Altitude  Temp. Total Random  Syst. Meas. Gain  Spectral COsz-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data  Line Shape
(km) (X) X (X) (X) X) (X) X (X) X) X)
12 228.0 0.8 0.7 0.3 0.6 04 <0.1 <0.1 0.1 0.3
15 2249 0.8 0.5 0.6 0.4 04 <0.1 <0.1 0.2 0.6
18 225.1 0.6 0.5 0.4 0.3 0.4 <0.1 <0.1 0.2 0.4
21 2247 0.6 0.5 0.3 0.3 04 <0.1 <0.1 <0.1 0.3
24 226.2 0.6 0.5 0.1 0.2 0.5 <0.1 <0.1 0.1 <0.1
27 228.1 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.3
30 2317 0.7 0.5 0.6 0.3 04 <0.1 <0.1 0.3 0.5
33 2369 0.8 0.5 0.7 0.3 0.4 <0.1 <0.1 0.4 0.5
36 2439 0.7 0.5 0.5 0.3 0.4 0.1 <0.1 0.4 0.4
39 2512 0.8 0.6 0.5 0.3 0.5 <0.1 <0.1 0.4 0.2
42 2589 0.8 0.7 0.4 0.3 0.6 0.1 <0.1 0.4 <0.1
45  265.1 0.7 0.7 0.3 0.3 0.6 <0.1 <0.1 0.2 0.2
48 2689 0.7 0.6 0.2 04 0.5 <0.1 <0.1 <0.1 0.2
52 2683 0.9 0.6 0.6 0.5 0.4 <0.1 <0.1 0.3 0.5
56  263.6 1.1 0.6 0.9 0.5 0.4 <0.1 <0.1 0.5 0.8
60  253.1 1.2 0.8 0.9 0.6 0.6 <0.1 <0.1 0.7 0.7
64 2383 14 0.9 1.1 0.6 0.7 <0.1 <0.1 0.8 0.7
68  222.0 1.5 1.1 1.0 0.9 0.6 <0.1 <0.1 0.7 0.7
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Table 42. Temperature error budget for Northern polar autumn day . All uncertainties are 1o.

Altitude  Temp. Total Random  Syst. Meas. Gain  Spectral COsz-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data  Line Shape
(km) (X) X (X) (X) X) (X) X (X) X) X)
12 2232 0.8 0.7 04 0.5 04 <0.1 <0.1 0.2 04
15 2209 1.0 0.5 0.9 0.4 04 <0.1 <0.1 0.5 0.8
18 217.8 0.8 0.5 0.6 0.3 0.4 <0.1 <0.1 0.4 0.4
21 2142 0.7 0.5 0.5 0.3 04 <0.1 <0.1 0.3 0.3
24 2115 0.6 0.5 0.2 0.3 0.5 <0.1 <0.1 0.2 0.1
27 209.9 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.2
30 2099 0.7 0.5 04 0.3 04 <0.1 <0.1 0.1 04
33 2127 0.7 0.5 0.6 0.3 0.4 <0.1 <0.1 0.3 0.4
36 218.7 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.4 0.3
39 2249 0.7 0.5 04 0.3 04 <0.1 <0.1 0.4 0.2
42 2314 0.7 0.6 0.4 0.3 0.5 <0.1 <0.1 0.4 0.1
45 2388 0.7 0.6 0.4 0.3 0.5 <0.1 <0.1 0.3 0.2
48 2448 0.8 0.6 04 04 0.5 <0.1 <0.1 0.2 04
52 250.3 0.9 0.7 0.6 0.5 0.4 <0.1 <0.1 0.2 0.6
56 249.7 1.1 0.7 0.8 0.6 0.4 <0.1 <0.1 0.4 0.7
60 2447 1.2 0.8 0.9 0.7 0.5 <0.1 <0.1 0.5 0.7
64  237.0 1.2 0.9 0.8 0.7 0.4 <0.1 <0.1 0.5 0.7
68 2329 1.3 1.1 0.8 1.0 04 <0.1 0.1 0.5 0.5
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44 M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 43. Temperature error budget for Northern polar autumn night . All uncertainties are 1o.

Altitude  Temp. Total Random  Syst. Meas. Gain  Spectral COsz-  Spectrosc.  Instrument

Error Error Error Noise Calibr. Shift VMR Data  Line Shape

(km) x® X x® X (K) X) (K) X) (K) (K)
12 2222 0.8 0.7 0.4 0.5 0.4 <0.1 <0.1 0.2 0.3
15 2209 1.0 0.5 0.9 0.4 0.4 <0.1 <0.1 0.5 0.8
18 2173 0.8 0.6 0.6 0.3 0.5 <0.1 <0.1 0.5 0.4
21 2135 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.3 0.3
24 2109 0.6 0.6 0.3 0.3 0.5 <0.1 <0.1 0.2 0.1
27  208.8 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.3
30 2085 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.1 0.4
33 2109 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.3 0.4
36 216.1 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.5 0.2
39 2229 0.8 0.5 0.5 0.3 04 <0.1 <0.1 0.5 0.1
42 230.1 0.8 0.6 0.5 0.3 0.5 <0.1 <0.1 0.5 <0.1
45 2382 0.8 0.6 0.5 0.3 0.5 <0.1 <0.1 0.4 0.2
48 2453 0.8 0.6 0.4 0.4 0.5 <0.1 <0.1 0.3 0.3
52 251.0 0.9 0.7 0.6 0.5 0.4 <0.1 <0.1 0.2 0.6
56  251.6 1.0 0.7 0.8 0.6 0.4 <0.1 <0.1 0.4 0.6
60  246.9 1.1 0.8 0.8 0.7 04 <0.1 <0.1 0.5 0.6
64  240.9 1.2 0.8 0.8 0.7 0.4 <0.1 <0.1 0.5 0.6
68  233.7 1.4 1.1 0.8 1.0 0.4 <0.1 0.1 0.6 0.6
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Table 44. Temperature error budget for Northern midlatitude winter day . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape
(km) (GO C.Y) (GO C.Y) X) X) X) X) X X)
9 2190 1.2 0.7 1.0 0.5 0.5 <0.1 <0.1 0.8 0.6
12 2198 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.2 0.4
15 2175 1.2 0.5 1.0 0.3 0.4 <0.1 <0.1 0.5 0.9
18 215.1 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.2 0.4
21 2154 0.6 04 0.3 0.3 0.4 <0.1 <0.1 0.2 0.3
24 216.8 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.2
27 2189 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.4 0.2
30 2248 0.9 0.5 0.7 0.3 0.4 <0.1 <0.1 0.5 0.4
33 227.0 0.9 0.5 0.6 0.3 0.4 <0.1 <0.1 0.3 0.6
36 229.7 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.3 0.3
39 2346 0.8 0.6 0.4 0.3 0.5 <0.1 <0.1 0.4 0.2
42 240.1 0.8 0.6 0.4 0.3 0.5 <0.1 <0.1 0.3 0.1
45 2451 0.8 0.6 0.4 0.3 0.5 <0.1 <0.1 0.3 0.2
48  250.6 0.8 0.6 0.5 0.4 0.5 <0.1 <0.1 0.3 0.3
52 2525 1.1 0.7 0.8 0.5 0.5 <0.1 <0.1 0.5 0.6
56 2525 1.1 0.7 0.7 0.6 0.5 <0.1 <0.1 0.4 0.6
60  246.6 14 0.9 1.1 0.7 0.5 <0.1 <0.1 0.7 0.8
64 2275 1.6 1.0 1.1 0.8 0.6 <0.1 <0.1 0.9 0.7
68 219.2 1.5 1.3 0.7 1.2 0.5 <0.1 0.1 0.6 0.5
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46 M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 45. Temperature error budget for Northern midlatitude winter night . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape
(km) (GO C.Y) (GO C.Y) X) X) X) X) X X)
9 2205 0.8 0.6 0.5 0.4 0.5 <0.1 <0.1 0.4 0.4
12 2219 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.2 0.4
15 220.1 1.2 0.5 1.0 0.3 0.4 <0.1 <0.1 0.5 0.9
18 216.7 0.8 0.5 0.6 0.3 0.4 <0.1 <0.1 0.4 0.4
21 2148 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.3
24 214.6 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.2
27 216.1 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.3 0.2
30 2192 0.8 0.5 0.6 0.3 0.4 <0.1 <0.1 0.4 0.4
33 2204 0.9 0.5 0.7 0.3 0.4 <0.1 <0.1 0.4 0.5
36 2254 0.9 0.5 0.7 0.3 0.4 <0.1 <0.1 0.6 0.2
39 2350 0.9 0.6 0.7 0.3 0.5 <0.1 <0.1 0.7 0.1
42 2434 0.8 0.6 0.5 0.3 0.5 <0.1 <0.1 0.5 0.1
45 2494 0.8 0.6 0.5 0.3 0.5 <0.1 <0.1 0.4 0.2
48 2547 0.8 0.6 0.5 0.4 0.5 <0.1 <0.1 0.4 0.4
52 2535 1.1 0.7 0.8 0.5 0.4 <0.1 <0.1 0.5 0.6
56 2455 1.2 0.8 0.9 0.6 0.5 <0.1 <0.1 0.6 0.7
60  240.9 1.2 0.9 0.8 0.7 0.5 <0.1 <0.1 0.4 0.7
64  234.1 1.3 0.9 0.9 0.8 0.5 <0.1 <0.1 0.6 0.6
68 2247 1.5 1.2 0.8 1.1 0.4 <0.1 0.1 0.6 0.5
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M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 46. Temperature error budget for Northern midlatitude spring day . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape
(km) (GO C.Y) (GO C.Y) X) X) X) X) X X)
9 2184 1.1 0.7 0.8 0.5 0.4 <0.1 <0.1 0.5 0.5
12 2194 0.7 0.5 0.4 0.4 0.4 <0.1 <0.1 0.1 0.4
15 2187 1.1 0.5 0.9 0.4 0.4 <0.1 <0.1 0.4 0.8
18 216.8 0.6 0.5 0.4 0.3 0.4 <0.1 <0.1 0.2 0.3
21 2177 0.5 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.2
24 219.7 0.6 0.5 0.2 0.3 0.4 <0.1 <0.1 0.2 0.1
27 222.6 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.2
30 2257 0.8 0.5 0.5 0.4 0.4 <0.1 <0.1 0.4 0.4
33 2325 0.9 0.5 0.7 0.3 0.4 <0.1 <0.1 0.5 0.5
36 2413 0.8 0.5 0.6 0.3 0.4 0.1 <0.1 0.5 0.3
39 2498 0.8 0.6 0.5 0.3 0.5 <0.1 <0.1 0.4 0.2
42 256.2 0.7 0.7 0.3 0.3 0.6 0.1 <0.1 0.3 <0.1
45 2603 0.7 0.6 0.3 0.3 0.6 <0.1 <0.1 <0.1 0.3
48 2619 0.7 0.6 0.4 0.4 0.5 <0.1 <0.1 0.1 0.3
52 260.9 1.0 0.6 0.8 0.5 0.4 <0.1 <0.1 0.4 0.7
56  253.6 1.2 0.7 1.0 0.5 0.5 <0.1 <0.1 0.5 0.8
60 244.6 1.3 0.9 0.9 0.6 0.6 <0.1 <0.1 0.6 0.8
64  231.0 1.4 1.0 1.0 0.7 0.6 <0.1 <0.1 0.7 0.7
68  220.7 1.5 1.2 0.9 1.1 0.4 <0.1 0.1 0.6 0.6
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48 M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 47. Temperature error budget for Northern midlatitude spring night . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape

(km) (GO C.Y) (GO C.Y) X) X) X) X) X X)
9 219.1 0.9 0.7 0.6 0.5 0.4 <0.1 <0.1 0.4 0.4
12 2188 0.6 0.5 0.4 0.3 0.4 <0.1 <0.1 0.1 0.4
15 2184 1.0 0.5 0.9 0.4 0.3 <0.1 <0.1 0.4 0.8
18 2172 0.6 0.5 0.4 0.3 0.4 <0.1 <0.1 0.2 0.3
21 217.6 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.1 0.2
24 218.6 0.6 0.5 0.2 0.3 0.4 <0.1 <0.1 0.2 0.1
27 2199 0.6 0.5 0.4 0.3 0.4 <0.1 <0.1 0.3 0.2
30 2245 0.8 0.5 0.6 0.4 0.3 <0.1 <0.1 0.5 0.4
33 2324 0.9 0.5 0.7 0.3 0.3 <0.1 <0.1 0.5 0.5
36 240.6 0.8 0.5 0.6 0.3 0.4 <0.1 <0.1 0.6 0.3
39 250.1 0.8 0.6 0.6 0.3 0.5 <0.1 <0.1 0.5 0.1
42 258.1 0.8 0.7 0.3 0.3 0.6 0.1 <0.1 0.3 <0.1
45 2625 0.7 0.6 0.3 0.3 0.6 <0.1 <0.1 0.1 0.2
48 2645 0.7 0.6 0.4 0.4 0.5 <0.1 <0.1 0.1 0.3
52 262.6 1.0 0.6 0.8 0.5 0.4 <0.1 <0.1 0.4 0.7
56  256.6 1.2 0.7 0.9 0.5 0.5 <0.1 <0.1 0.5 0.7
60 2463 1.3 0.9 1.0 0.7 0.6 <0.1 <0.1 0.6 0.7
64  233.0 1.3 0.9 0.9 0.7 0.6 <0.1 <0.1 0.6 0.6
68  224.0 1.4 1.1 0.9 1.1 0.4 <0.1 0.1 0.5 0.7
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Table 48. Temperature error budget for Northern midlatitude summer day . All uncertainties are 1o.

Altitude  Temp. Total Random  Syst. Meas. Gain  Spectral COsz-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data  Line Shape
(km) (X) X (X) (X) X) (X) X (X) X) X)
12 2251 14 0.8 1.1 0.6 0.5 <0.1 <0.1 0.8 0.8
15  218.1 1.2 0.6 1.0 0.4 04 <0.1 <0.1 0.6 0.8
18 216.0 0.6 04 0.3 0.3 0.3 <0.1 <0.1 0.2 0.3
21 219.0 0.6 04 0.3 0.3 04 <0.1 <0.1 0.3 0.2
24 2232 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.3 0.1
27 228.0 0.6 0.5 0.4 0.3 0.4 <0.1 <0.1 0.4 0.2
30 2334 0.7 0.5 0.6 0.3 0.3 <0.1 <0.1 0.4 04
33 239.0 0.9 0.5 0.7 0.3 0.4 <0.1 <0.1 0.5 0.6
36 2463 0.8 0.5 0.6 0.3 0.4 0.1 <0.1 0.4 0.4
39 2539 0.8 0.6 0.5 0.3 0.5 <0.1 <0.1 0.5 0.2
42 20617 0.8 0.7 0.4 0.3 0.6 0.1 <0.1 0.4 0.1
45 2669 0.7 0.7 0.3 0.3 0.6 <0.1 <0.1 0.1 0.2
48  268.4 0.7 0.6 0.3 0.3 0.5 <0.1 <0.1 0.1 0.3
52 265.7 1.0 0.6 0.7 0.5 0.4 <0.1 <0.1 0.4 0.6
56  258.9 1.1 0.7 0.9 0.5 0.4 <0.1 <0.1 0.5 0.8
60 2472 14 0.9 1.0 0.6 0.6 <0.1 <0.1 0.7 0.8
64  231.6 14 1.0 1.0 0.7 0.7 <0.1 <0.1 0.8 0.7
68 2152 1.5 1.2 0.9 1.0 0.6 <0.1 <0.1 0.7 0.6
summer day
total T
60 + noise
x spectro
£
v ]
~~
o 40 A ils
O ]
=
= ]
< |
20 -
0 . L T R R T R T RS
0.0 0.5 1.0 1.5 2.0 2.5 3.0

Temperature error component / K

Figure 47. V8R_T_261 Northern midlatitude summer day

49



50

M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 49. Temperature error budget for Northern midlatitude summer night . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape
(km) (GO C.Y) (GO C.Y) X) X) X) X) X X)
9 2414 2.0 0.9 1.8 0.6 0.6 <0.1 <0.1 14 1.1
12 2239 1.4 0.7 1.2 0.5 0.5 <0.1 <0.1 0.9 0.8
15 2188 1.0 0.5 0.9 0.4 0.3 <0.1 <0.1 0.4 0.8
18 2188 0.6 0.4 0.4 0.3 0.3 <0.1 <0.1 0.2 0.3
21 2208 0.5 0.4 0.3 0.3 0.3 <0.1 <0.1 0.1 0.2
24 2239 0.6 0.5 0.2 0.3 0.4 <0.1 <0.1 0.2 <0.1
27 2287 0.6 0.4 0.4 0.3 0.4 <0.1 <0.1 0.3 0.2
30 2332 0.7 0.5 0.5 0.3 0.3 <0.1 <0.1 0.3 0.4
33 239.0 0.9 0.5 0.7 0.3 0.4 <0.1 <0.1 0.5 0.5
36 2475 0.8 0.5 0.6 0.3 0.4 0.1 <0.1 0.4 0.4
39 2549 0.8 0.6 0.5 0.3 0.5 <0.1 <0.1 0.4 0.2
42 262.1 0.8 0.7 0.4 0.3 0.6 0.1 <0.1 0.3 <0.1
45 2683 0.7 0.7 0.2 0.3 0.6 <0.1 <0.1 0.2 0.2
48  270.8 0.7 0.6 0.3 0.3 0.5 <0.1 <0.1 0.1 0.3
52 266.9 0.9 0.6 0.7 0.5 0.4 <0.1 <0.1 0.4 0.6
56  260.2 1.1 0.7 0.9 0.5 0.4 <0.1 <0.1 0.5 0.7
60 248.2 1.3 0.9 1.0 0.6 0.6 <0.1 <0.1 0.7 0.7
64 2323 1.5 1.0 1.1 0.7 0.7 <0.1 <0.1 0.9 0.7
68 2145 1.6 1.3 1.0 1.1 0.7 <0.1 <0.1 0.8 0.6
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M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 50. Temperature error budget for Northern midlatitude autumn day . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape
(km) (GO C.Y) (GO C.Y) X) X) X) X) X X)
9 2369 22 0.9 2.0 0.6 0.7 <0.1 <0.1 1.6 1.1
12 2173 1.2 0.7 1.0 0.5 0.5 <0.1 <0.1 0.7 0.6
15 2143 1.0 0.5 0.8 0.4 0.3 <0.1 <0.1 0.4 0.7
18 2137 0.6 0.5 0.4 0.3 0.4 <0.1 <0.1 0.2 0.3
21 213.6 0.5 0.4 0.3 0.3 0.4 <0.1 <0.1 0.1 0.3
24 2159 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.2
27 219.0 0.6 0.4 0.3 0.3 0.4 <0.1 <0.1 0.2 0.2
30 2225 0.7 0.5 0.5 0.3 0.3 <0.1 <0.1 0.3 0.4
33 2269 0.8 0.5 0.6 0.3 0.4 <0.1 <0.1 0.3 0.5
36 231.6 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.3 0.4
39 2373 0.7 0.6 0.4 0.3 0.5 <0.1 <0.1 0.4 0.2
42 2430 0.7 0.6 0.4 0.3 0.5 <0.1 <0.1 0.3 0.1
45  249.1 0.7 0.6 0.3 0.3 0.5 <0.1 <0.1 0.2 0.2
48 2522 0.7 0.6 0.4 04 0.5 <0.1 <0.1 0.2 0.4
52 2512 1.0 0.7 0.7 0.5 0.4 <0.1 <0.1 0.4 0.6
56 2459 1.2 0.8 0.9 0.6 0.5 <0.1 <0.1 0.5 0.7
60  236.0 14 0.9 1.0 0.7 0.6 <0.1 <0.1 0.6 0.8
64 2263 1.3 1.0 0.9 0.9 0.5 <0.1 <0.1 0.5 0.7
68  220.7 14 1.2 0.8 1.2 0.4 <0.1 0.1 0.5 0.6
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52 M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 51. Temperature error budget for Northern midlatitude autumn night . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape

(km) (GO C.Y) (GO C.Y) X) X) X) X) X X)
9 2314 2.3 0.9 2.0 0.7 0.6 <0.1 <0.1 1.7 1.1
12 216.6 1.0 0.7 0.7 0.5 0.4 <0.1 <0.1 0.5 0.5
15 2151 0.9 0.5 0.8 0.4 0.3 <0.1 <0.1 0.4 0.7
18 214.1 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.3
21 2143 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.3
24 2158 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.2
27 2179 0.6 0.5 0.4 0.3 0.4 <0.1 <0.1 0.3 0.2
30 2224 0.8 0.5 0.5 0.3 0.3 <0.1 <0.1 0.4 0.4
33 2268 0.8 0.5 0.6 0.3 0.4 <0.1 <0.1 0.3 0.5
36 2315 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.4 0.3
39 2377 0.8 0.6 0.5 0.3 0.5 <0.1 <0.1 0.4 0.2
42 2439 0.8 0.6 0.4 0.3 0.5 <0.1 <0.1 0.4 0.1
45  250.0 0.7 0.6 0.3 0.3 0.5 <0.1 <0.1 0.2 0.2
48 2525 0.7 0.6 0.4 0.4 0.5 <0.1 <0.1 0.1 0.3
52 2524 1.0 0.7 0.7 0.5 0.4 <0.1 <0.1 0.4 0.6
56 2453 1.2 0.8 0.9 0.6 0.5 <0.1 <0.1 0.6 0.7
60  237.8 1.3 0.9 0.9 0.8 0.5 <0.1 <0.1 0.5 0.8
64 2289 1.3 1.0 0.9 0.8 0.5 <0.1 <0.1 0.5 0.7
68  221.8 1.4 1.2 0.8 1.1 0.4 <0.1 0.1 0.5 0.6
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M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 52. Temperature error budget for Tropics day . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape
(km) (GO C.Y) (GO C.Y) X) X) X) X) X X)
9 2449 2.1 0.9 2.0 0.6 0.7 <0.1 <0.1 1.6 1.2
12 2250 22 0.9 2.0 0.7 0.6 <0.1 <0.1 1.6 1.2
15 200.2 1.8 0.7 1.6 0.6 0.2 <0.1 <0.1 1.3 1.0
18 194.1 0.8 0.5 0.6 0.5 <0.1 <0.1 <0.1 0.6 <0.1
21 207.8 0.8 0.4 0.7 0.3 0.3 <0.1 <0.1 0.7 <0.1
24 215.7 0.7 0.4 0.6 0.3 0.3 <0.1 <0.1 0.6 <0.1
27 2238 0.7 0.4 0.5 0.3 0.3 <0.1 <0.1 0.5 0.2
30 2303 0.8 0.5 0.7 0.3 0.3 <0.1 <0.1 0.4 0.5
33 2364 0.8 0.5 0.6 0.3 0.3 <0.1 <0.1 0.4 0.4
36 2433 0.8 0.5 0.6 0.3 0.4 <0.1 <0.1 0.5 0.3
39 2527 0.8 0.6 0.5 0.3 0.5 <0.1 <0.1 0.5 0.2
42 260.1 0.7 0.7 0.3 0.3 0.6 <0.1 <0.1 0.3 <0.1
45 2639 0.7 0.6 0.3 0.3 0.6 <0.1 <0.1 0.1 0.2
48  265.6 0.7 0.6 0.4 0.4 0.4 <0.1 <0.1 0.2 0.4
52 260.9 1.0 0.6 0.8 0.5 0.4 <0.1 <0.1 0.5 0.6
56  253.0 1.2 0.7 1.0 0.5 0.5 <0.1 <0.1 0.6 0.8
60 2414 1.3 0.9 1.0 0.6 0.6 <0.1 <0.1 0.7 0.7
64 2273 1.4 1.0 1.0 0.7 0.6 <0.1 <0.1 0.8 0.7
68 211.8 1.5 1.2 0.8 1.1 0.6 <0.1 <0.1 0.7 0.5
Tropics day
T T T I T I T T T T T T T I T T T I T T T T
total T
60 noise
spectro
S
v 4
~
o 40 a ils i
© 4
>
-
E .
< ] 1
o — — 4
Bn
¥ . Ny i
O 1 1 1 I 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 I 1 1 1 1

Figure 51. V8R_T_261 Tropics day

Temperature error component / K

53



54 M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 53. Temperature error budget for Tropics night . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape

(km) (GO C.Y) (GO C.Y) X) X) X) X) X X)
9 2459 22 0.9 1.9 0.7 0.6 <0.1 <0.1 1.6 1.1
12 2246 22 0.9 2.0 0.7 0.5 <0.1 <0.1 1.6 1.2
15  201.8 2.0 0.7 1.8 0.6 0.2 <0.1 <0.1 1.4 1.1
18  193.6 0.7 0.5 0.4 0.4 <0.1 <0.1 <0.1 0.4 0.1
21 207.0 1.0 0.4 0.9 0.3 0.3 <0.1 <0.1 0.9 <0.1
24 217.0 0.7 0.4 0.6 0.3 0.3 <0.1 <0.1 0.6 <0.1
27 2238 0.7 0.4 0.5 0.3 0.3 <0.1 <0.1 0.5 0.2
30 230.2 0.8 0.5 0.7 0.3 0.3 <0.1 <0.1 0.4 0.5
33 236.8 0.8 0.5 0.6 0.3 0.3 <0.1 <0.1 0.4 0.4
36 2444 0.8 0.5 0.5 0.3 0.4 <0.1 <0.1 0.5 0.3
39 2514 0.8 0.6 0.5 0.3 0.5 <0.1 <0.1 0.4 0.2
42 2594 0.7 0.7 0.3 0.3 0.6 <0.1 <0.1 0.3 <0.1
45 2635 0.7 0.6 0.2 0.3 0.5 <0.1 <0.1 0.1 0.2
48 2649 0.7 0.6 0.4 0.4 0.5 <0.1 <0.1 0.2 0.3
52 2619 1.0 0.7 0.7 0.5 04 <0.1 <0.1 0.4 0.6
56  255.1 1.2 0.7 0.9 0.5 0.4 <0.1 <0.1 0.5 0.8
60 2438 1.3 0.9 1.0 0.6 0.6 <0.1 <0.1 0.7 0.7
64 2288 1.4 1.0 1.0 0.7 0.6 <0.1 <0.1 0.8 0.7
68 2124 1.5 1.3 0.8 1.1 0.6 <0.1 <0.1 0.8 0.4
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M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 54. Temperature error budget for Southern midlatitude winter day . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape
(km) x® X x X (K) X (K) X) (K) (K)
6 2374 2.1 1.0 1.8 0.6 0.8 <0.1 <0.1 1.6 0.9
9 217.6 1.4 0.8 1.2 0.4 0.7 <0.1 <0.1 1.0 0.6
12 2163 0.7 0.5 0.4 0.4 0.4 <0.1 <0.1 0.2 0.4
15 2151 1.1 0.5 0.9 0.3 04 <0.1 <0.1 0.5 0.7
18 2117 0.8 0.5 0.5 0.3 0.4 <0.1 <0.1 0.4 0.3
21 208.9 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.2
24 206.9 0.6 0.5 0.3 0.3 04 <0.1 <0.1 0.2 0.2
27  205.8 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.2
30 2077 0.8 0.5 0.6 0.4 0.4 <0.1 <0.1 0.4 0.5
33 2122 0.8 0.5 0.6 0.3 0.3 <0.1 <0.1 0.5 0.3
36 2192 0.8 0.5 0.6 0.3 0.4 <0.1 <0.1 0.6 0.1
39 2267 0.8 0.6 0.6 0.3 0.5 <0.1 <0.1 0.6 <0.1
42 2343 0.8 0.6 0.5 0.3 0.5 <0.1 <0.1 0.5 0.1
45 2417 0.8 0.7 0.4 0.4 0.5 <0.1 <0.1 0.4 0.2
48  248.1 0.9 0.7 0.5 0.4 0.5 <0.1 <0.1 0.3 0.4
52 2544 1.0 0.8 0.6 0.6 0.5 <0.1 <0.1 0.3 0.6
56  254.6 1.2 0.9 0.7 0.7 0.5 <0.1 <0.1 0.4 0.6
60  255.0 1.1 0.9 0.7 0.8 0.4 <0.1 <0.1 0.4 0.5
64 2474 1.5 0.9 1.1 0.8 04 <0.1 0.1 0.8 0.7
68  227.0 1.6 1.2 1.0 1.2 0.4 <0.1 0.1 0.8 0.6
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Table 55. Temperature error budget for Southern midlatitude winter night . All uncertainties are 1o.

M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape
(km) x® X x X (K) X (K) X) (K) (K)
6 2410 2.1 1.0 1.9 0.6 0.8 <0.1 <0.1 1.7 0.9
9 21638 1.3 0.7 1.1 0.5 0.5 <0.1 <0.1 0.9 0.6
12 211.6 0.8 0.5 0.5 0.4 0.3 <0.1 <0.1 0.3 0.4
15 211.6 0.9 0.5 0.8 0.4 0.3 <0.1 <0.1 0.4 0.6
18 208.8 0.7 0.5 0.5 0.3 0.3 <0.1 <0.1 0.4 0.3
21 206.7 0.6 0.5 0.4 0.3 0.4 <0.1 <0.1 0.3 0.3
24 205.0 0.6 0.5 0.2 0.3 04 <0.1 <0.1 0.2 0.1
27 2049 0.6 0.5 0.3 0.3 0.3 <0.1 <0.1 0.2 0.2
30 2077 0.7 0.5 0.5 0.4 0.3 <0.1 <0.1 0.3 0.4
33 211.6 0.8 0.5 0.5 0.3 0.3 <0.1 <0.1 0.4 0.4
36  218.6 0.8 0.5 0.6 0.3 0.4 <0.1 <0.1 0.6 0.1
39 226.6 0.8 0.6 0.6 0.4 0.5 <0.1 <0.1 0.5 0.1
42 2353 0.9 0.6 0.6 0.4 0.5 <0.1 <0.1 0.6 0.1
45 2448 0.9 0.6 0.5 0.4 0.5 <0.1 <0.1 0.5 0.2
48 2522 0.8 0.6 0.5 0.4 0.5 <0.1 <0.1 0.3 0.4
52 254.6 1.1 0.8 0.8 0.6 0.5 <0.1 <0.1 0.5 0.6
56  256.2 1.2 0.8 0.8 0.7 0.5 <0.1 <0.1 0.4 0.6
60  253.9 1.2 0.9 0.8 0.7 0.5 <0.1 <0.1 0.5 0.7
64  245.1 1.4 1.0 1.0 0.8 0.5 <0.1 0.1 0.7 0.7
68  229.7 1.5 1.2 1.0 1.1 0.5 <0.1 0.1 0.7 0.7
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M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 56. Temperature error budget for Southern midlatitude spring day . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape
(km) x® X x X (K) X (K) X) (K) (K)
6 2364 2.2 0.9 1.9 0.6 0.7 <0.1 <0.1 1.6 1.1
9 2210 1.4 0.7 1.2 0.5 0.5 <0.1 <0.1 0.9 0.7
12 2173 0.8 0.5 0.5 0.4 0.3 <0.1 <0.1 0.3 0.4
15 2165 1.1 0.5 1.0 0.4 0.3 <0.1 <0.1 0.5 0.9
18 2157 0.6 0.4 0.3 0.3 0.3 <0.1 <0.1 0.1 0.3
21 2175 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.3 0.3
24 2213 0.7 0.5 0.4 0.3 04 <0.1 <0.1 0.4 0.2
27 2272 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.4 0.2
30 233.1 0.9 0.4 0.7 0.3 0.3 <0.1 <0.1 0.3 0.6
33 2374 0.7 0.5 0.5 0.3 04 0.1 <0.1 0.2 0.4
36 2403 0.7 0.5 0.4 0.3 0.5 <0.1 <0.1 0.3 0.3
39 2445 0.7 0.6 0.4 0.3 0.5 <0.1 <0.1 0.4 0.2
42 2519 0.8 0.6 0.4 0.3 0.5 <0.1 <0.1 0.4 <0.1
45 2576 0.7 0.6 0.3 0.3 0.5 <0.1 <0.1 0.2 0.2
48  260.7 0.7 0.6 0.4 0.3 0.5 <0.1 <0.1 0.2 0.3
52 258.7 0.9 0.7 0.6 0.5 04 <0.1 <0.1 0.3 0.5
56  255.7 1.1 0.7 0.8 0.6 0.4 <0.1 <0.1 0.5 0.7
60 244.6 1.3 0.9 0.9 0.7 0.6 <0.1 <0.1 0.6 0.7
64  233.1 14 1.0 1.0 0.8 0.6 <0.1 <0.1 0.7 0.7
68  220.5 1.6 1.2 1.0 1.1 0.5 <0.1 0.1 0.6 0.7
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58 M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 57. Temperature error budget for Southern midlatitude spring night . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape

(km) x® X x X (K) X (K) X) (K) (K)
6 2397 2.0 0.9 1.8 0.5 0.7 <0.1 <0.1 1.5 1.0
9 2215 1.4 0.8 1.2 0.5 0.6 <0.1 <0.1 1.0 0.7
12 216.8 0.9 0.5 0.6 0.4 0.4 <0.1 <0.1 0.4 0.5
15  216.6 1.1 0.5 1.0 0.3 0.3 <0.1 <0.1 0.4 0.9
18 2172 0.6 0.4 0.3 0.3 0.3 <0.1 <0.1 0.2 0.3
21 219.1 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.3 0.2
24 223.0 0.7 0.5 0.3 0.3 04 <0.1 <0.1 0.3 0.1
27 2274 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.4 0.2
30 2326 0.9 0.4 0.7 0.3 0.3 <0.1 <0.1 0.3 0.6
33 236.8 0.7 0.5 0.5 0.3 04 <0.1 <0.1 0.3 0.4
36 242.0 0.7 0.5 0.5 0.3 0.5 <0.1 <0.1 0.4 0.3
39 2472 0.7 0.6 0.4 0.3 0.5 <0.1 <0.1 0.3 0.2
42 2523 0.8 0.6 0.4 0.3 0.6 <0.1 <0.1 0.4 <0.1
45 2584 0.7 0.6 0.3 0.3 0.6 <0.1 <0.1 0.2 0.2
48 2619 0.7 0.6 0.4 0.3 0.5 <0.1 <0.1 0.1 0.3
52 261.8 0.9 0.6 0.6 0.5 04 <0.1 <0.1 0.3 0.5
56  255.7 1.2 0.7 0.9 0.6 0.4 <0.1 <0.1 0.5 0.7
60 2459 1.3 0.9 0.9 0.7 0.6 <0.1 <0.1 0.6 0.7
64 2335 14 1.0 1.0 0.8 0.6 <0.1 <0.1 0.7 0.8
68  220.9 1.5 1.2 0.9 1.1 0.5 <0.1 0.1 0.6 0.7
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M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 58. Temperature error budget for Southern midlatitude summer day . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape
(km) (GO C.Y) (GO C.Y) X) X) X) X) X X)
9 2302 1.3 0.8 1.0 0.5 0.6 <0.1 <0.1 0.8 0.6
12 223.0 0.9 0.5 0.7 0.4 0.4 <0.1 <0.1 0.4 0.6
15  219.6 1.2 0.5 1.1 0.3 0.3 <0.1 <0.1 0.5 1.0
18 2178 0.6 0.4 0.5 0.3 0.3 <0.1 <0.1 0.3 0.4
21 2212 0.6 0.4 0.3 0.3 0.3 <0.1 <0.1 0.2 0.3
24 225.0 0.6 0.5 0.3 0.2 0.4 <0.1 <0.1 0.2 <0.1
27 2297 0.6 0.4 0.4 0.3 0.3 <0.1 <0.1 0.3 0.2
30 235.0 0.9 0.4 0.8 0.3 0.3 <0.1 <0.1 0.4 0.6
33 2422 0.7 0.4 0.5 0.2 0.4 <0.1 <0.1 0.4 0.3
36 2493 0.8 0.5 0.6 0.2 0.4 <0.1 <0.1 0.5 0.3
39 258.1 0.8 0.6 0.5 0.3 0.5 <0.1 <0.1 0.5 0.2
42 265.6 0.7 0.6 0.3 0.3 0.6 <0.1 <0.1 0.3 <0.1
45 2693 0.7 0.6 0.2 0.3 0.6 <0.1 <0.1 0.1 0.2
48 2722 0.7 0.6 0.4 0.3 0.5 <0.1 <0.1 0.1 0.4
52 2693 0.9 0.6 0.6 0.5 0.4 <0.1 <0.1 0.4 0.5
56  262.8 1.1 0.6 0.8 0.5 0.4 <0.1 <0.1 0.5 0.7
60 2513 1.3 0.8 1.0 0.6 0.6 <0.1 <0.1 0.7 0.7
64  235.7 1.5 1.0 1.1 0.7 0.7 <0.1 <0.1 0.8 0.6
68 2195 1.6 1.2 1.1 1.0 0.6 <0.1 <0.1 0.7 0.8
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60 M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 59. Temperature error budget for Southern midlatitude summer night . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape

(km) x® X x X (K) X (K) X) (K) (K)
6 2452 1.9 1.0 1.6 0.5 0.9 <0.1 <0.1 14 0.9
9 2315 1.5 0.9 1.1 0.5 0.7 <0.1 <0.1 0.9 0.7
12 223.0 1.1 0.6 0.8 0.4 0.5 <0.1 <0.1 0.5 0.7
15 218.0 1.3 0.5 1.2 0.4 04 <0.1 <0.1 0.6 1.0
18 2159 0.5 04 0.3 0.3 0.3 <0.1 <0.1 0.1 0.2
21 2187 0.6 04 0.4 0.3 0.4 <0.1 <0.1 0.3 0.2
24 223.6 0.6 0.5 0.4 0.2 04 <0.1 <0.1 0.4 <0.1
27 2289 0.6 0.5 0.4 0.3 0.3 <0.1 <0.1 0.4 0.2
30 235.0 0.9 0.4 0.8 0.3 0.3 <0.1 <0.1 0.5 0.7
33 2425 0.7 04 0.6 0.2 04 <0.1 <0.1 0.5 0.3
36 251.1 0.8 0.5 0.6 0.2 0.4 <0.1 <0.1 0.5 0.3
39 260.1 0.8 0.6 0.5 0.2 0.5 <0.1 <0.1 0.5 0.3
42 2679 0.7 0.7 0.3 0.3 0.6 <0.1 <0.1 0.3 <0.1
45 2722 0.7 0.6 0.3 0.3 0.5 <0.1 <0.1 0.1 0.3
48 2737 0.7 0.5 0.4 0.3 0.5 <0.1 <0.1 0.1 0.4
52 2704 0.9 0.6 0.6 0.4 04 <0.1 <0.1 0.4 0.5
56  264.0 1.1 0.6 0.9 0.5 0.4 <0.1 <0.1 0.5 0.7
60 2522 1.3 0.9 1.0 0.6 0.6 <0.1 <0.1 0.7 0.7
64  237.1 1.5 1.0 1.0 0.7 0.7 <0.1 <0.1 0.8 0.6
68 2228 1.6 1.2 1.0 1.0 0.6 <0.1 <0.1 0.7 0.7
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M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 60. Temperature error budget for Southern midlatitude autumn day . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape
(km) (XK (K) (XK) (K) (K) (XK) (K) (K) (K) (K)
9 2313 1.8 0.9 1.5 0.6 0.7 <0.1 <0.1 1.2 0.8
12 218.7 0.9 0.6 0.7 0.4 0.4 <0.1 <0.1 0.4 0.5
15 2143 1.0 0.5 0.9 0.4 0.3 <0.1 <0.1 0.4 0.8
18 213.2 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.3
21 213.3 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.1 0.3
24 2143 0.6 0.5 0.2 0.3 0.4 <0.1 <0.1 0.2 0.2
27 2158 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.3
30 2189 0.8 0.5 0.6 0.3 0.4 <0.1 <0.1 0.4 0.5
33 2243 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.4 0.3
36 230.5 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.4 0.2
39 2372 0.7 0.6 0.4 0.3 0.5 <0.1 <0.1 0.4 0.1
42 2422 0.7 0.6 0.3 0.3 0.5 <0.1 <0.1 0.3 0.1
45 2464 0.7 0.6 0.3 0.3 0.5 <0.1 <0.1 0.2 0.2
48 2498 0.7 0.6 0.4 0.4 0.5 <0.1 <0.1 0.1 0.4
52 2482 1.0 0.7 0.8 0.6 0.4 <0.1 <0.1 0.5 0.6
56  241.3 1.2 0.8 0.9 0.7 0.5 <0.1 <0.1 0.5 0.7
60 2347 1.3 1.0 0.8 0.8 0.5 <0.1 <0.1 0.5 0.7
64  227.0 1.3 1.0 0.7 0.9 0.4 <0.1 0.1 0.4 0.6
68  223.6 1.4 1.2 0.7 1.1 0.3 <0.1 0.1 0.4 0.6
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62 M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 61. Temperature error budget for Southern midlatitude autumn night . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape

(km) x® X x X (K) X (K) X) (K) (K)
6 2375 2.0 1.0 1.7 0.5 0.9 <0.1 <0.1 1.5 0.8
9 2257 1.5 0.8 1.2 0.5 0.7 <0.1 <0.1 1.0 0.7
12 217.8 0.9 0.6 0.6 0.4 0.4 <0.1 <0.1 0.3 0.5
15 2157 0.9 0.5 0.8 0.4 0.3 <0.1 <0.1 0.3 0.7
18 2152 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.3
21 2154 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.1 0.3
24 216.0 0.5 0.5 0.2 0.3 04 <0.1 <0.1 0.1 0.1
27 217.6 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.1 0.3
30 2192 0.7 0.5 0.5 0.3 0.4 <0.1 <0.1 0.2 0.5
33 2239 0.7 0.5 0.5 0.3 0.3 <0.1 <0.1 0.4 0.3
36 2298 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.4 0.2
39 2359 0.7 0.6 0.4 0.3 0.5 <0.1 <0.1 0.4 0.2
42 2428 0.7 0.6 0.4 0.3 0.5 <0.1 <0.1 0.3 0.1
45 2487 0.7 0.6 0.3 0.3 0.5 <0.1 <0.1 0.2 0.2
48  251.6 0.7 0.6 0.4 0.4 04 <0.1 <0.1 0.2 0.4
52 2488 1.0 0.7 0.7 0.5 04 <0.1 <0.1 0.5 0.6
56 2438 1.2 0.8 0.9 0.7 0.5 <0.1 <0.1 0.5 0.7
60  236.2 1.3 0.9 0.8 0.8 0.5 <0.1 <0.1 0.5 0.7
64 2294 1.3 1.0 0.8 0.9 0.5 <0.1 0.1 0.4 0.6
68 2239 1.3 1.2 0.7 1.1 0.4 <0.1 0.1 0.4 0.5
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M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 62. Temperature error budget for Southern polar winter day . All uncertainties are lo.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape
(km) (XK) (X) (K) (X) (X) (K) (K) (K) (X) (X)
6 237.0 2.3 1.0 2.2 0.6 0.8 <0.1 <0.1 2.0 0.9
9 208.9 1.5 0.7 1.4 0.5 0.5 <0.1 <0.1 1.2 0.6
12 2044 0.9 0.5 0.7 0.4 0.3 <0.1 <0.1 0.5 0.4
15 2013 1.1 0.5 1.0 0.4 0.3 <0.1 <0.1 0.8 0.6
18 194.0 0.7 0.5 0.5 0.3 0.3 <0.1 <0.1 0.4 0.2
21 190.9 0.6 0.5 0.3 0.3 0.3 <0.1 <0.1 0.2 0.1
24 189.2 0.7 0.5 04 0.4 0.3 <0.1 <0.1 0.3 0.2
27 193.8 0.9 0.5 0.7 0.4 0.3 <0.1 <0.1 0.7 0.1
30  203.6 1.1 0.5 0.9 0.4 0.3 <0.1 <0.1 0.9 0.2
33 215.0 1.2 0.5 1.1 0.4 0.3 0.1 <0.1 1.0 0.5
36 229.6 1.2 0.6 1.0 0.4 0.5 <0.1 <0.1 1.0 <0.1
39 2439 1.0 0.6 0.8 0.3 0.5 <0.1 <0.1 0.8 0.2
42 256.0 1.0 0.7 0.7 04 0.5 <0.1 <0.1 0.6 0.2
45 2689 0.8 0.6 0.5 0.4 0.5 <0.1 <0.1 0.4 0.3
48  274.1 0.9 0.6 0.6 0.4 0.4 <0.1 <0.1 0.3 0.6
52 267.6 1.3 0.8 1.0 0.6 0.5 <0.1 <0.1 0.6 0.8
56  259.1 1.3 0.9 0.9 0.7 0.5 <0.1 <0.1 0.5 0.8
60 248.5 1.5 1.0 1.1 0.8 0.5 <0.1 <0.1 0.5 1.0
64 2362 1.5 1.0 1.0 0.9 0.4 <0.1 0.1 0.5 0.9
68 225.6 1.5 1.3 0.8 1.2 0.4 <0.1 0.1 0.5 0.6
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M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 63. Temperature error budget for Southern polar winter night . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape
(km) x® X x X (K) X (K) X) (K) (K)
6 2351 2.0 1.0 1.8 0.6 0.7 <0.1 <0.1 1.6 0.8
9 2089 1.5 0.7 1.3 0.5 0.5 <0.1 <0.1 1.2 0.6
12 2039 0.9 0.5 0.7 0.4 0.3 <0.1 <0.1 0.5 0.4
15 200.1 1.1 0.5 1.0 0.5 0.2 <0.1 <0.1 0.8 0.6
18 194.0 0.8 0.4 0.6 0.4 0.2 <0.1 <0.1 0.5 0.3
21 1883 0.6 0.5 0.3 0.4 0.3 <0.1 <0.1 0.2 0.2
24 185.6 0.8 0.6 0.5 0.5 0.2 <0.1 <0.1 0.5 0.1
27 1913 1.0 0.5 0.8 0.4 0.3 <0.1 <0.1 0.8 <0.1
30 202.1 1.1 0.5 1.0 0.4 0.3 <0.1 <0.1 1.0 0.3
33 2142 1.2 0.5 1.1 0.4 0.3 0.1 <0.1 1.0 0.5
36 2278 1.1 0.6 0.9 0.4 0.5 <0.1 <0.1 0.9 0.1
39 2405 0.9 0.6 0.7 0.4 0.4 <0.1 <0.1 0.7 0.2
42 250.7 0.8 0.6 0.5 0.4 0.5 <0.1 <0.1 0.5 0.2
45  260.2 0.8 0.6 0.4 0.4 0.4 <0.1 <0.1 0.3 0.3
48  265.6 0.9 0.6 0.6 0.4 0.5 <0.1 <0.1 0.2 0.5
52 269.6 1.1 0.8 0.7 0.6 04 <0.1 <0.1 0.3 0.6
56 2654 1.2 0.9 0.8 0.7 0.5 <0.1 <0.1 0.5 0.7
60  257.0 1.4 1.0 1.0 0.8 0.5 <0.1 <0.1 0.5 0.8
64  247.1 1.4 1.0 0.9 0.9 04 <0.1 0.1 0.5 0.8
68  238.0 1.4 1.2 0.8 1.1 0.4 <0.1 0.1 0.5 0.6
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M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 64. Temperature error budget for Southern polar spring day . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape
(km) x® X x X (K) X (K) X) (K) (K)
6 2276 1.9 0.8 1.8 0.6 0.6 <0.1 <0.1 14 1.0
9 209.6 1.4 0.6 1.2 0.5 0.3 <0.1 <0.1 0.9 0.8
12 2029 1.0 0.5 0.9 0.5 0.1 <0.1 <0.1 0.5 0.7
15 201.0 1.2 0.5 1.0 0.5 0.1 <0.1 <0.1 0.4 1.0
18 204.6 0.8 0.4 0.6 0.4 0.1 <0.1 <0.1 0.5 0.2
21 2175 1.2 04 1.1 0.3 0.3 <0.1 <0.1 1.0 0.3
24 233.0 1.0 0.5 0.8 0.3 04 <0.1 <0.1 0.7 0.2
27 2444 0.8 0.4 0.6 0.3 0.4 <0.1 <0.1 0.6 0.2
30 254.1 0.8 0.5 0.6 0.3 0.4 <0.1 <0.1 0.4 0.4
33 260.2 1.1 0.5 1.0 0.3 04 <0.1 <0.1 0.3 0.9
36 265.9 0.8 0.6 0.6 0.3 0.5 02 <0.1 0.2 0.5
39 2710 0.8 0.7 0.4 0.3 0.6 <0.1 <0.1 0.2 0.4
42 2720 0.8 0.7 0.2 0.3 0.6 0.1 <0.1 0.2 0.2
45  273.0 0.8 0.7 0.3 0.3 0.6 <0.1 <0.1 0.2 0.3
48 2721 0.8 0.6 0.4 0.4 0.5 <0.1 <0.1 0.2 0.4
52 268.7 1.0 0.6 0.8 0.5 04 <0.1 <0.1 0.4 0.7
56  259.9 1.2 0.7 0.9 0.6 0.5 <0.1 <0.1 0.6 0.7
60  247.0 1.4 0.9 1.1 0.7 0.6 <0.1 <0.1 0.7 0.8
64 2329 1.5 1.0 1.0 0.8 0.7 <0.1 <0.1 0.7 0.8
68  220.9 1.6 1.3 1.0 1.1 0.6 <0.1 <0.1 0.6 0.8
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Figure 63. V8R_T_261 Southern polar spring day
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66 M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 65. Temperature error budget for Southern polar spring night . All uncertainties are lo.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape

(km) x® X x X (K) X (K) X) (K) (K)
6 229.1 1.7 0.8 1.5 0.5 0.7 <0.1 <0.1 1.3 0.8
9 2173 0.9 0.6 0.7 0.4 04 <0.1 <0.1 0.5 0.5
12 2143 0.8 0.5 0.6 0.4 0.3 <0.1 <0.1 0.4 0.5
15  216.8 1.1 04 0.9 0.4 0.2 <0.1 <0.1 0.4 0.8
18 2226 0.8 0.4 0.5 0.3 0.3 <0.1 <0.1 0.4 0.3
21 2283 0.8 0.5 0.5 0.2 0.4 <0.1 <0.1 0.5 0.2
24 2348 0.8 0.5 0.5 0.3 04 <0.1 <0.1 0.4 0.2
27  240.0 0.8 0.5 0.4 0.2 0.4 <0.1 <0.1 0.4 0.2
30 24438 0.8 0.5 0.6 0.3 0.4 <0.1 <0.1 0.3 0.4
33 2497 1.0 0.5 0.8 0.3 04 <0.1 <0.1 0.3 0.8
36 253.0 0.8 0.6 0.6 0.3 0.5 0.1 <0.1 0.2 0.5
39  256.8 0.7 0.6 0.4 0.3 0.6 <0.1 <0.1 0.3 0.2
42 260.0 0.7 0.7 0.3 0.3 0.6 <0.1 <0.1 0.2 0.1
45 2622 0.7 0.7 0.3 0.3 0.6 <0.1 <0.1 0.1 0.2
48 2644 0.7 0.6 0.4 0.3 0.5 <0.1 <0.1 0.2 0.3
52 2639 0.9 0.6 0.7 0.5 04 <0.1 <0.1 0.3 0.6
56  257.7 1.1 0.7 0.9 0.6 0.4 <0.1 <0.1 0.5 0.7
60 247.0 1.4 0.9 1.0 0.7 0.6 <0.1 <0.1 0.6 0.8
64 2342 14 1.0 1.0 0.8 0.7 <0.1 <0.1 0.7 0.7
68  220.7 1.6 1.3 1.0 1.1 0.6 <0.1 <0.1 0.7 0.7
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Figure 64. V8R_T_261 Southern polar spring night



M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 66. Temperature error budget for Southern polar summer day . All uncertainties are lo.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape
(km) x® X x X (K) X (K) X) (K) (K)
6 2333 1.6 0.8 1.3 0.4 0.7 <0.1 <0.1 1.1 0.7
9 2223 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.3 0.3
12 226.8 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.1 0.4
15 2283 1.1 04 1.0 0.3 0.3 <0.1 <0.1 0.3 1.0
18 230.7 0.6 0.5 0.3 0.2 0.4 <0.1 <0.1 0.1 0.3
21 2325 0.6 0.5 0.3 0.2 0.5 <0.1 <0.1 <0.1 0.3
24 2339 0.6 0.5 0.3 0.3 04 <0.1 <0.1 <0.1 0.2
27 2354 0.6 0.5 0.3 0.2 0.4 <0.1 <0.1 0.2 0.2
30 2389 0.7 0.5 0.5 0.3 0.3 <0.1 <0.1 0.3 0.5
33 2441 1.0 0.5 0.8 0.3 04 <0.1 <0.1 0.4 0.7
36 2512 0.8 0.5 0.6 0.3 0.4 0.1 <0.1 0.4 0.4
39 2589 0.8 0.6 0.4 0.3 0.5 <0.1 <0.1 0.4 0.2
42 266.5 0.8 0.7 0.4 0.3 0.6 0.1 <0.1 0.4 <0.1
45 2735 0.7 0.7 0.3 0.3 0.6 <0.1 <0.1 0.2 0.1
48 2772 0.7 0.6 0.3 0.3 0.5 <0.1 <0.1 <0.1 0.3
52 278.0 0.9 0.6 0.6 0.4 0.5 <0.1 <0.1 0.3 0.6
56 2729 1.0 0.6 0.8 0.5 0.4 <0.1 <0.1 0.4 0.7
60 2624 1.2 0.8 0.9 0.6 0.6 <0.1 <0.1 0.6 0.7
64 247.0 14 1.0 1.0 0.6 0.8 <0.1 <0.1 0.8 0.6
68  230.1 1.6 1.2 1.1 0.9 0.7 <0.1 <0.1 0.8 0.8
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Figure 65. VER_T_261 Southern polar summer day
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M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 67. Temperature error budget for Southern polar summer night . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape
(km) x® X x X (K) X (K) X) (K) (K)
6 2378 1.8 0.9 1.6 0.5 0.8 <0.1 <0.1 14 0.8
9 2205 0.7 0.6 0.4 0.4 0.4 <0.1 <0.1 0.2 0.3
12 2262 0.7 0.5 0.4 0.3 0.4 <0.1 <0.1 0.2 0.4
15 2271 1.2 0.5 1.1 0.3 04 <0.1 <0.1 0.3 1.1
18 227.0 0.6 0.5 0.2 0.2 0.4 <0.1 <0.1 <0.1 0.2
21 2285 0.6 0.5 0.3 0.2 0.4 <0.1 <0.1 <0.1 0.3
24 230.0 0.6 0.5 0.3 0.3 04 <0.1 <0.1 <0.1 0.3
27 2322 0.6 0.5 0.3 0.2 0.4 <0.1 <0.1 0.2 0.2
30 236.0 0.9 0.4 0.8 0.3 0.3 <0.1 <0.1 0.3 0.8
33 2421 0.7 04 0.6 0.3 04 <0.1 <0.1 0.4 0.4
36 2492 0.7 0.5 0.5 0.2 0.5 <0.1 <0.1 0.4 0.3
39 2564 0.7 0.6 0.5 0.3 0.5 <0.1 <0.1 0.4 0.2
42 264.6 0.7 0.6 0.4 0.3 0.6 <0.1 <0.1 0.3 <0.1
45 2699 0.7 0.6 0.3 0.3 0.5 <0.1 <0.1 0.1 0.2
48 2717 0.7 0.6 0.4 0.3 0.5 <0.1 <0.1 <0.1 0.3
52 271.6 0.9 0.6 0.6 0.4 04 <0.1 <0.1 0.3 0.6
56  265.8 1.1 0.6 0.8 0.5 0.4 <0.1 <0.1 0.5 0.7
60 2543 1.3 0.9 1.0 0.6 0.6 <0.1 <0.1 0.7 0.7
64 2404 1.5 1.0 1.0 0.7 0.8 <0.1 <0.1 0.8 0.7
68  224.0 1.6 1.2 1.1 1.0 0.7 <0.1 <0.1 0.7 0.8
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Figure 66. V8R_T_261 Southern polar summer night



M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 68. Temperature error budget for Southern polar autumn day . All uncertainties are lo.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape
(km) x® X x X (K) X (K) X) (K) (K)
6 2321 1.5 0.9 1.1 0.4 0.8 <0.1 <0.1 1.0 0.5
9 2208 0.7 0.6 0.3 0.3 0.5 <0.1 <0.1 0.2 0.3
12 2217 0.8 0.5 0.5 0.3 0.4 <0.1 <0.1 0.2 0.5
15 218.1 1.2 0.6 1.1 0.3 04 <0.1 <0.1 0.6 0.9
18 2141 0.7 0.5 0.5 0.3 0.5 <0.1 <0.1 0.4 0.3
21 210.7 0.7 0.5 0.4 0.3 0.5 <0.1 <0.1 0.3 0.2
24 208.1 0.6 0.5 0.3 0.3 04 <0.1 <0.1 0.2 0.2
27 2074 0.6 0.5 0.2 0.3 0.4 <0.1 <0.1 <0.1 0.2
30 208.6 0.7 0.5 0.4 0.4 0.4 <0.1 <0.1 0.2 0.4
33 2122 0.8 0.5 0.6 0.4 04 <0.1 <0.1 0.4 0.5
36 2182 0.8 0.5 0.6 0.3 0.4 <0.1 <0.1 0.5 0.2
39 2248 0.8 0.6 0.5 0.3 0.5 <0.1 <0.1 0.5 0.1
42 2321 0.9 0.6 0.6 0.4 0.5 <0.1 <0.1 0.6 0.1
45 2426 0.8 0.6 0.5 0.4 0.5 <0.1 <0.1 0.5 0.2
48  250.6 0.8 0.6 0.5 0.4 0.5 <0.1 <0.1 0.3 0.4
52 2573 1.0 0.7 0.7 0.6 04 <0.1 <0.1 0.4 0.6
56  250.2 1.3 0.8 1.0 0.7 0.5 <0.1 <0.1 0.6 0.8
60 2422 1.4 1.0 0.9 0.8 0.5 <0.1 <0.1 0.5 0.8
64 2349 1.3 1.0 0.8 0.9 04 <0.1 0.1 0.5 0.7
68 2288 1.4 1.2 0.7 1.1 0.3 <0.1 0.1 0.5 0.5
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Figure 67. VSR_T_261 Southern polar autumn day
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M. Kiefer et al.: Supplement to IMK/IAA MIPAS V8 temperature retrieval

Table 69. Temperature error budget for Southern polar autumn night . All uncertainties are 1o.

Altitude Temp. Total Random  Syst. Meas. Gain  Spectral CO2-  Spectrosc.  Instrument
Error Error Error Noise Calibr. Shift VMR Data Line Shape
(km) x® X x X (K) X (K) X) (K) (K)
6 2255 14 0.8 1.2 0.5 0.7 <0.1 <0.1 1.0 0.5
9 2172 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.2
12 2199 0.8 0.5 0.6 0.3 0.4 <0.1 <0.1 0.3 0.5
15 2157 1.2 0.5 1.1 0.4 04 <0.1 <0.1 0.7 0.8
18 2114 0.8 0.5 0.6 0.3 0.4 <0.1 <0.1 0.4 0.3
21 208.7 0.6 0.5 0.3 0.3 0.4 <0.1 <0.1 0.2 0.2
24 2075 0.6 0.5 0.2 0.3 04 <0.1 <0.1 0.1 0.2
27 2079 0.5 0.5 0.2 0.3 0.4 <0.1 <0.1 0.1 0.2
30 210.2 0.7 0.5 0.4 0.4 04 <0.1 <0.1 0.2 0.4
33 2139 0.8 0.5 0.6 0.4 0.3 <0.1 <0.1 0.4 0.5
36 219.7 0.8 0.5 0.5 0.3 0.4 <0.1 <0.1 0.5 0.2
39 2268 0.8 0.6 0.5 0.3 0.5 <0.1 <0.1 0.5 0.1
42 2347 0.8 0.6 0.5 0.4 0.5 <0.1 <0.1 0.5 0.1
45 2430 0.8 0.6 0.5 0.4 0.5 <0.1 <0.1 0.4 0.2
48  250.6 0.8 0.6 0.5 0.4 0.5 <0.1 <0.1 0.3 0.4
52 257.6 1.0 0.7 0.7 0.6 04 <0.1 <0.1 0.3 0.6
56 2533 1.2 0.8 0.8 0.7 0.5 <0.1 <0.1 0.5 0.7
60  248.9 1.2 0.9 0.8 0.8 0.5 <0.1 <0.1 0.4 0.7
64  243.0 1.3 0.9 0.8 0.8 04 <0.1 0.1 0.5 0.7
68 2339 1.5 1.2 0.9 1.1 0.4 <0.1 0.1 0.6 0.6
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Figure 68. V8R_T_261 Southern polar autumn night



