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Table 1 Characteristics of the ozone absorption

ross-section observing data

R S0 ek WX b pER KA A
(K) (nm) (nm)
218 195—650 0.01 £ Hartley 5 | 46 %4 1%
228 195—520 0.01 EhH1.3% 1.5%;
243 195—519 0.01 1€ Huggins 4% [k 2
273 299—520 0.01 1.3% 3.5%
295 195—830 0.01
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Table 2 Regression coefficients of ozone absorption cross-section at some wavelengths in Hartley band to temperature

P (nm) Co C C, R? e K
245.5 1X10717 —3x1072 —3X1072% 0.9988 4
247.5 1X10717 —3x102! —4Xx107% 0.7271 4
250.0 1X10717 —3x102! —4 X102 0.7271 4
257.0 1X10°17 5X1072% 5X1072 0.8516 4
280. 5 410718 2X 1072 —2X1072 0. 9950 4
285.0 2X10718 1X10-2 7X1072 0.9988 4
290. 5 1X10718 1X10 2 2X 102 0.9988 4
300. 0 4x1071 7X10°2 5X102 0.9724 5
305. 5 21071 4X10722 3X 1072 1. 0000 5
310.0 91072 3X1072 2X 1072 0.9965 5
3 Huggins WA 43 I 4 5L 40 W 050G v %o ik 38 199 [ 09 2 4
Table 3 Regression coefficients of ozone absorption cross-section at some wavelengths in Huggins band to temperature
K (nm) Co C C, R? FEARL
311.0 91072 3X 10722 2X1072 0.9973
314.5 5X 10720 2X10722 1X 102 0. 9959
318.5 3X1072° 1X10722 9X 1072 0.9954 5
321.5 21072 9Xx 1072 6X107% 0. 9989 5
328.0 1X10720 3X1072 3X107% 0. 9845 5
335.5 1X102! 2X10°2 1X10°% 0.9998 5
339.0 1x1072 1X107% 610726 0. 9995 5
345.5 5X 10722 8§X 1072 7X107%6 0.9776 5
347.5 4x10722 3X 1072 3X 10726 0.9774 5
349.5 3X107% 5X107% 3X1072% 0.9984 5
# 4 Hartley B 43K LA S 85 TOMRAD S5 63K
Table 4 Comparison of the fitted coefficients at some wavelengths in Hartley band with that of TOMRAD model
WA (nm) B3 R Co C Cy
245.5 AT 2.69X10? —8.06X107?2 —8.06X10"*
245,542 TOMRAD #i =t 2. 74 X102 —6.60Xx1072 —6.27X107"
IR 25 1 43 F (00) —1.82 22.1 28.5
247.5 ARSI 2. 69X 102 —8.06X102 —1.07X10°3
247,543 TOMRAD #i 5t 2. 86X 10? —5.87X1072 —5.24X1074
RZEH TR —5.94 37.3 104.0
250. 0 A 2. 69X 10? —8.06Xx107? —1.07X1073
250. 037 TOMRAD #& =, 3.00X10° —3.63X1072 —2.01X10"*
TR 22 43 2 (%) —10.3 122.0 432.0
257.0 AU 2.69X10? 1.34X10°3 1.34X10°3
257.038 TOMRAD #i = 3. 03X 10? —2.07X107? 3.53X107°
CEER = O] —11.2 —106. 0 3700. 0
280. 5 AILWA 1. 07X10? 5.37X107? —5.37X107°
280. 543 TOMRAD #i =zt 1. 00X 102 2.57X107? —5.44X1074
I 2 43 B (U0) 7.0 109.0 —90. 1
285.0 AR 5. 37X 10! 2.69X107¢ 1.88X 1071
285. 043 TOMRAD #i =t 6.55X 10! 3.24X1072 —6.26X107°
22 H AR (%) —18.0 —17.0 —400. 0
290. 5 ARSI 2.69X10! 2.69Xx10"? 5.37X107°
290. 544 TOMRAD #izt 3. 54X 10! 2.58X107¢ 1.60X1073
M2ZEEHFRD —24.0 4.26 236.0
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K (nm) E2 QRN Co G Cy
300. 0 ASCHA 1.07 X 10! 1.88X1072 1.34X1071
300. 039 TOMRAD # {, 1.01X 10! 1.95X 102 1.29X10*
PR O] 5.94 —3.59 3. 88
305. 5 ASCA 5.37 1.07X102 8.06X107°
305. 54 TOMRAD #i 2 4.70 1.04X1072 4.97X107°
22 E R0 14.3 2. 88 62.2
310.0 VNG Y s 2.42 8.06X103 5.37X10°°
310. 04 TOMRAD #5 2 2.55 6.73X1073 2.90X107°
i 22 E 43 % (%) —5.1 19.8 85.2
# 5  Huggins WIBCHH 0 i KA S 805 TOMRAD S5
Table 5 Comparison of the fitted coefficients at some wavelengths in Huggins band with that of TOMRAD model
K (nm) BRI C ¢ “
311.0 RICE 2.42 8.06X103 5.37X10°°
311. 04 TOMRAD f% 2 2.32 5.64X1073 1.98X107°
W2 H 3= (%) 4. 31 42.9 171. 00
314.5 A 1.34 5.37X1073 2.69X10°°
314. 54 TOMRAD f# 2 1.33 5.07X1073 2.45X107°
T 2 FH 43 () 0.75 5.92 9.8
318.5 KN e 8.06X10"! 2.69Xx1073 2.42X107°
318. 541 TOMRAD #5{; 7.29%10°! 3.32X10°3 2.60X10°°
(CEER R SO 10. 6 —19 —6.92
321.5 A 5.37X107! 2. 42X 1073 1.61X107°
321.542 TOMRAD # {; 4.50X10"! 2.29X10°3 9.92X10°6
22 E 43 R (20 19.3 5.68 62.3
328.0 ASCWA 2.69X107! 8.06X10 1 8.06X10°°
328.034 TOMRAD # 2 3.36 X101 5.93X10°4 4.11X10°°
W22 E R0 —19.9 35.9 96. 1
335.5 ACA 2.69X1072 5.37X10°4 2.69X10°°
335.536 TOMRAD #5 2 3.94X1072 4.92X1071 2.77X10°°
i 26 E 43 (0 —31.7 9.15 —2.89
339.0 A SCA 2.69X10 2 2.69X10 4 1.61X10°6
339.028 TOMRAD f# 2 2.62X102 3.78X10°1 2.40X10°°
MZEE DR 2.67 —28.8 —32.9
345.5 ASCHA 1.34X102 2.15X10* 1.88X1076
345,543 TOMRAD #i =, 1.40X10°2 1.80X10* 7.50X10°7
PR O] —4.29 19.4 151
347.5 AU 1.07X1072 8. 06X 1075 8.06X10°7
347.524 TOMRAD f = 1.02X102 9.36X10°5 9.14X10°7
CEER = O] 4.9 —13.9 —11.8
349.5 ASCHA 8.06X 1073 1.34X 104 8.06X10°7
349.528 TOMRAD # 2 6.28X1073 1.55X10* 1.05X 1076
22 H 4R (%0 28.3 —13.5 —23.2
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Table 6 Comparison of the calculated ozone absorption cross-section at some

waelengths in Hartley band with that of observed data

‘iﬁ{é(nm) """""""" N ano 1r T (J'%l'l rg\ """"""""""" ST e T U

218 K(—55 C) 228 K(—45 C) 243 K(—30 C) 273 K(0 C) 295 K(22 C)

e 245. 392 1.021X10°"7 1.021X10°17 1.019X10 17 1.012x10°17 1.004X 10717

S E 245. 39 1.011X10°"7 1.002X10°17 1.010X10 17 ik 9. 908X 1018
BEAEIC D) 1.0 0.9 1.3

THAE 246.092 1.031x10° "7 1.033X10° 17 1.035X10°17 1.031X10 17 1.022X10° 17

Sz A 246. 09 1.019X10°"7 1.011X10°"7 1.019X10~17 Bt 1.006 X101
22 E 43 (0 1.2 1.6 1.6

HEAE 250. 837 1.105X 10717 1.104X 10717 1.103X 10717 1.100X 10717 1.102X10717

S AE 250. 84 1.093 X107 1.085X 1017 1.095X 1017 ik 1.080X 1017
22 H 43 F (20 1.1 0.73 2.0

HEE 251. 887 1.161X10° "7 1.160X 1017 1.158 X107 1.154 X107 1.149X 10V

S E 251. 89 1.145X10° V7 1.138X10°17 1.142X10° 17 B 1.130X10° V7
TR 228 43 2 (V) 1.4 1.4 1.7

ARC=NIEN 252.938 1.135Xx 107V 1.137Xx107Y 1.138Xx 107V 1.135X107 Y 1.128Xx 107V

S E 252. 94 1.121X10° "7 1.116X10° 17 1.118X10° 17 it 1.113X10° "7
W2 E /R0 1.3 1.8 1.4

TFEE 253.038 1.137X10°V7 1.137X10° V7 1.135X10 17 3.760X 10719 1.128X10°V7

S {E 253. 04 1.123X10°"7 1.118X10° "7 1.119X10° 17 i 1.111x10°V7
R IOD) 1.3 1.4 1.5

THAE 254.088 1.153X10°"7 1.151X10° 17 1. 149X 10"V 1.146X 1017 1.146X10°17

S E 254.09 1.141X10°17 1.136X 1017 1.135X10° 17 Bt 1.132X10°17
251 43 (0 1.1 1.2 1.2

HEAE 300. 088 3.508X 1019 3.543X107 1 3.604 X101 3.760X 10719 3.900X 1019

SE A 300. 09 3.491X1071° 3.522X 10719 3.595X 10719 3.675X1071° 3.885X1071°
22 H 43 F (20 0.49 0.25 2.3 0.39

T 305. 44 1.601X10°1 1.627X10°1 1.672X10° 1 1.780X1019 1.881X10° 1

SEE 305. 44 1.592X 1071 1.601X10°1° 1.636X10 1 1.731X10°19 1.847 X107 19
22 E 43 (20 0.57 2.2 2.8 1.8

ARCNIEN 310. 79 7.939X 10720 8.042X 10720 8.250X 10720 8.860>X 10720 9. 468X 10720

S8 310.79 7.854X 1020 7.909X 1020 8.173X10 20 8. 658X 1020 9.339X10 20
W22 B 4 3% 1.1 0. 94 2.3 1.4
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Table 7 Comparison of the calculated ozone absorption cross-section at some
wavelengths in Huggins band with that of observed data
# K (nm) ettt B B e
218 K 228 K 243 K 273 K 295 K
A 310. 89 7.833X10°% 7.932X10°% 8.130X 102 8.709X107% 9.288X 102
S A 310. 89 7.711X107% 7.778X107% 8. 044 X102 8.534 X102 9.257X102%
i 25 H 43 F (U0 1.6 2.0 1.1 2.1 0.34
HAM 314. 041 5.272X10°20 5.335X10 % 5.470X1020 5.881X10 % 6.301 X102
S 314. 04 4,979X 1020 5.070 X102 5.282X10 % 5.652X10% 6.209X 102
EAEPIE D) 5.9 5.2 3.6 4.1 1.5
b XN 320.091 2.786X107% 2.810X 102 2.864 X102 3.030X 102 3.202X10720
S 320.09 2.628X107% 2.694X107% 2.771X107% 2.909X107% 3.168X107%
i 26 T 43 2 (00) 6.0 4.3 3.4 4.2 1.1
HEAE 330. 085 2.813X10% 2.943 X102 3.207 X102 3.982X10% 4.761X10%
S AE 330.09 3.097 X102 3.231Xx10 2 3.557X10 % 4,193X10 2% 4.963X10 2!
i 26 T 43 26 (00) —9.2 —8.9 —9.8 —5.0 —4.1
R 340. 679 1.024 X102 1.042X10 2 1.101 X102 1.340 X102 1.616 X102
S AE 340. 68 9.023X10"% 9.049 X102 1.030 X102 1.247 X102 1.462X10 2!
i 2 T 43 26 (00) 13.5 15.2 6.9 7.5 10.5
WHHE 344.056  1.153X 1072 1.178x10 2! 1.223X10 2! 1.340X 102! 1.440X 102!
S AE 344.06 1.232X10 2 1.200 X102t 1.233X10°2 1.286 X102 1. 380X 102!
T2 H D) —6.4 —1.8 —0.81 4.2 4.3
HE 348.493  7.584X107%  8.031X107% 9.830X 1077 1.750X 10722 2.656X 1072
S A 348. 49 8.660X107% 9.831 X102 1.262X1072% 1. 833 X102 2.711X10"%
i 22 @ 4r 0 —12.4 —18.3 —22.1 —4.5 —2.0
A 349.895  3.952X 107 5.392X 10 % 8.827X10 % 2.028 X102 3.257X 102
S {E 349.9 6.191X107% 7.718X107% 1.136X10% 1.994 X102 3.104X107%
I 2% 43 (0 —36.2 —30.1 —22.3 1.7 4.9
TR 350.079 3.262X10°% 4.524X10°% 7.730X107% 1. 887 X102 3.105X10°%
S 350.08 6.338X10°% 7.877 X102 1.137X10 % 1.937X10 % 2.878X10° %
i 26 T 43 26 (00) —48.5 —42.6 —32.0 58. 1 7.9
AR 350. 14 3.132X 1072 4.431X1072 7.693X107% 1.890X 1072 3.120X 10722
S AE 350. 14 6.552X10°% 8.074X10° % 1.166 X10 22 1.979X10 2% 3.010X 10 %
i 2 T 43 26 () —52.2 —45.1 —34.0 —4.5 3.7
BE., N Tﬁiﬁi—l‘ﬁ*‘ﬁﬁg BN BLAR R AN Uk [4] Freeman D E, Yoshino K, Esmond J R, et al. Absolute ab-
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S B S 7 o — I 20 . [5] WMO. Atmospheric Ozone 1985, Assessment of Our Under-
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%%j{ﬁﬁ and Changes, Rep 16, Global Ozone Res and Monit Proj. Ge-
neva, Switzerland, 1986
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Abstract

The knowledge of the absorption coefficients of ozone in the UV band is of major importance for the
monitoring of the atmospheric ozone layer using the solar backscattering ultraviolet technique. In order to
gain significant measurements of atmospheric ozone, accurate ozone absorption coefficients should be de-
rived from the high accurate laboratory measurements of absorption cross-section of ozone. To make sure
the absorption coefficients are be precise,it was checked and validated the now existing ozone coefficients
bank in the American TOMRAD model using these high accurate and high resolution laboratory measure-
ments data published in the international journals in the past few years.

From 1980s, many papers on laboratory absorption cross of ozone measurement data with different spectrum
resolution and measurement accuracy were published in all kinds of international journals. Among these, data from
French Brion, et al. have much more higher spectrum resolution and measurement accuracy than others.

First, some wavelengths were radnomly selected from Hartley and Huggins band respectively. For
every wavelength, the regression model of the ozone absorption cross-section to temperature was built with
the widely used polynomial formulas and the ozone absorption coefficients for these wavelengths were ob-
tained. To check the now existing ozone absorption coefficients, the calculated coefficients were compared
with that from the American TOMRAD model coefficient bank.

Second, to validate the coefficients of the TOMRAD model, at these randomly selected wavelengths,
the ozone absorption cross-section under the same temperature were calculated with that of Ozone UV
Spectroscopy II Absorption cross-sections and temperature dependence, and the calculated data were com-
pared with the laboratory measurement data in Ozone UV Spectroscopy II Absorption cross-sections and
temperature dependence.

The results show that the calculated cross-section at Hartley band using coefficients from the TOMRAD mod-
el is quite consistent with that laboratory measurement from Ozone UV Spectroscopy II Absorption cross-sections
and temperature dependence, the variance at most randomly selected wavelengths is smaller than 3%. However, in
the Huggins band, the variance at most wavelengths is much more bigger, at some wavelengths, the variance is
bigger than 50%. Since, data from Ozone UV Spectroscopy II Absorption cross-sections and temperature depend-
ence have higher spectrum resolution and accurate than that data by Bass and Paur, from which the now existing o-
zone absorption coefficients were drawn. It is reasons to suspect the validity of the now existing ozone absorption
coefficients at some wavelength in Huggins band.

Key words: Ozone, Molecular absorption cross-section, Ozone absorption band, TOMRAD model.



