Supplement of Atmos. Meas. Tech., 9, 1889-1905, 2016 Atmospheric
http://www.atmos-meas-tech.net/9/1889/2016/

doi:10.5194/amt-9-1889-2016-supplement Measurement
© Author(s) 2016. CC Attribution 3.0 License. Techn iq ues

Supplement of

A sensitivity study on the retrieval of aerosol vertical profiles using the
oxygen A-band

Santo Fedele Colosimo et al.

Correspondence td. F. Colosimo (fedele@atmos.ucla.edu)

The copyright of individual parts of the supplement might differ from the CC-BY 3.0 licence.



Supplement

In this Supplement, table charts for the complete set of resolutions are shown.

Urban scenario geometry test

Resolution nadir 30° off-nadir
Av FWHM SZA SZA
[em™] [em™'] 30° 45° 60° 75° 30° 45° 60° 75°
1 5 139 159 178 1.87 157 173 1.88 196
0.2 1 1.77 198 224 245 196 214 236 2.55
0.1 0.5 227 250 275 294 249 267 287 3.03
0.02 0.1 3.67 3.88 414 436 389 405 427 447
0.01 0.05 449 471 498 522 474 490 513 533

Table S1. Urban scenario nadir and 30° off-nadir complete set of resolutions DoF for four different SZ A (30°,
45°,60°, 75°) as in Fig.4.

Resolution S, (relative error) Highly polluted scenario
Av FWHM 0.7 0.5 0.2 0.1 0.05 0.01
[em™'] [em™'] (83.7%) (70.7%) (44.7%) (31.6%) (22.4%) (10.0%)
1 5 1.94 1.82 1.51 1.29 1.12 0.78
0.2 1 2.72 2.54 2.06 1.74 1.46 1.00
0.1 0.5 3.22 3.05 2.60 2.26 1.92 1.25
0.02 0.1 4.839 4.68 4.08 3.62 3.13 2.07
0.01 0.05 5.94 5.68 4.97 4.44 3.89 2.59

Table S2. Highly polluted scenario complete set of resolutions DoF for different aerosol extinction profile
uncertainties S, as in Fig.5(a).



Resolution w Highly polluted scenario

[cﬁ’_ﬁ] 1[:::11311\/]1 08 085 09 095
1 5 .10 151 180 194
02 1 150 206 231 242
0.1 05 198 260 283 2093
0.02 0.1 334 408 427 436

0.01 0.05 419 497 515 524

Table S3. Highly polluted scenario complete set of resolutions DoF for the single scattering albedo test, as in
Fig.5(b).



Aerosol scenario

Urban Highly polluted  Elevated layer Vegetation Marine Arctic
Eert=0.1km T Eept=0.2km 1 kezt=02km 1  kep=0.05km™ '  kozt=005km~ 1  kcge=0.05km !
Resolution BLH=1 km BLH=1 km Height=2-4 km BLH=0.4 km BLH=0.4 km BLH=0.4 km
Av FWHM AOD=0.5 AOD=1 AOD=0.44 AOD=0.12 AOD=0.12 AOD=0.12
[em™ 1] [em™ 1) albedo=0.1 albedo = 0.1 albedo = 0.1 albedo=0.3 albedo=0.05 albedo=0.9
1 5 1.73 2.01 1.40 0.73 1.19 0.34
0.2 1 2.14 2.54 1.89 0.99 1.56 0.70
0.1 0.5 2.67 3.03 2.33 1.32 1.92 1.32
0.02 0.1 4.05 4.49 3.76 2.62 3.09 2.64
0.01 0.05 4.90 5.38 4.60 343 3.84 343

Table S4. Complete set of resolutions DoF for all the scenarios, as in Fig.6.



Altitude range Urban scenario

Resolution | I 11 v
[cﬁf 1 I[JC\?’nIiHlV]I Total DoF 0-2[km] 2-5[km] 5-15[km] 15-50 [km]
1 5 1.73 0.33 0.60 0.16 0.64
0.2 1 2.14 0.42 0.68 0.25 0.78
0.1 0.5 2.67 0.54 0.89 0.38 0.85
0.02 0.1 4.05 0.97 1.48 0.60 1.00
0.01 0.05 4.90 1.40 1.78 0.67 1.05

Table SS. Complete set of resolutions DoF for the urban scenario, as in Fig.7(a).



Altitude range Highly polluted scenario

Resolution | II I v
[crﬁf 1 IEXHI:I?/]I Total DoF 0-2[km] 2-5[km] 5-15[km] 15-50 [km]
1 5 2.01 0.36 0.65 0.20 0.80
0.2 1 2.54 0.48 0.79 0.35 0.92
0.1 0.5 3.03 0.59 1.01 0.45 0.98
0.02 0.1 4.49 1.03 1.65 0.68 1.13
0.01 0.05 5.38 1.48 1.96 0.75 1.19

Table S6. Complete set of resolutions DoF for the highly polluted scenario, as in Fig.7(b).



Altitude range Elevated layer scenario

Resolution | II I v
[crﬁf 1 IEXHI:I?/]I Total DoF 0-2[km] 2-5[km] 5-15[km] 15-50 [km]
1 5 1.40 0.15 0.26 0.05 0.93
0.2 1 1.89 0.31 0.43 0.06 1.09
0.1 0.5 2.33 0.46 0.55 0.08 1.24
0.02 0.1 3.76 0.87 1.17 0.18 1.53
0.01 0.05 4.60 1.27 1.46 0.22 1.65

Table S7. Complete set of resolutions DoF for the elevated layer scenario, as in Fig.7(c).



Altitude range Vegetation scenario

Resolution | II I v
[crﬁf 1 IEXHI:I?/]I Total DoF 0-2[km] 2-5[km] 5-15[km] 15-50 [km]
1 5 0.73 0.24 0.41 0.03 0.05
0.2 1 0.99 0.34 0.51 0.04 0.10
0.1 0.5 1.32 0.45 0.63 0.10 0.14
0.02 0.1 2.62 0.85 1.20 0.27 0.29
0.01 0.05 343 1.25 1.47 0.34 0.37

Table S8. Complete set of resolutions DoF for the vegetation scenario, as in Fig.7(d).



Altitude range Marine scenario

Resolution | II I v
[crﬁf 1 IEXHI:I?/]I Total DoF 0-2[km] 2-5[km] 5-15[km] 15-50 [km]
1 5 1.19 0.24 0.44 0.08 0.42
0.2 1 1.56 0.33 0.52 0.10 0.61
0.1 0.5 1.92 0.43 0.62 0.17 0.70
0.02 0.1 3.09 0.80 1.10 0.34 0.86
0.01 0.05 3.84 1.18 1.36 0.40 0.91

Table S9. Complete set of resolutions DoF for the marine scenario, as in Fig.7(e).



Altitude range Arctic scenario

Resolution | 11 11 v

[crﬁf 1 IEXHI:I?/]I Total DoF 0-2[km] 2-5[km] 5-15[km] 15-50 [km]
1 5 0.34 0.02 0.05 0.04 0.23
0.2 1 0.70 0.09 0.15 0.07 0.38
0.1 0.5 1.32 0.36 0.43 0.08 0.46
0.02 0.1 2.64 0.80 1.02 0.19 0.64
0.01 0.05 343 1.18 1.31 0.23 0.71

Table S10. Complete set of resolutions DoF for the arctic scenario, as in Fig.7(f).



S, (relative error) Highly polluted scenario

Integration time 0.7 0.5 0.2 0.1 0.05 0.01
At [sec] (83.7%) (70.7%) (44.7%) (31.6%) (22.4%) (10.0%)

0.1 4.55 4.36 3.83 3.42 3.01 2.03

0.2 4.75 4.56 4.03 3.63 322 224

0.5 5.03 4.83 4.29 3.89 3.49 2.53

1 5.24 5.03 4.49 4.09 3.69 2.74

2 5.46 5.25 4.69 4.29 3.89 2.95

5 5.78 5.54 4.97 4.56 4.16 3.22

Table S11. Complete set of resolutions DoF for integration time sensitivity for the highly polluted scenario for
different S, as in Fig.8(a).
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Highly polluted scenario

Integration time FWHM [cm ™ ']

At [sec] 5 1 0.5 0.1 0.05
0.1 1.73 212 260 3.83 459

0.2 1.82 224 273 403 4383

0.5 1.93 240 290 429 5.4

1 201 254 3.03 449 538

2 209 268 3.16 4.69 563

5 219 288 335 497 597

Table S12. Complete set of resolutions DoF for integration time sensitivity for the highly polluted scenario for
different resolution, as in Fig.8(b).
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