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Fig. 1  Observational geometry of limb-scattering
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Table 2 The mean, standard deviation and root mean

square of accuracy as well as running time in four cases

4FPIEOL FHME PRz R = A D
1 0.1087 0.0827 0.1351 179.8
2 0.2157 0.1790 0.2769 180.1
3 0.1507 0.1018 0.1801 2255
4 0.2000 0.1674 0.2576 225.8
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Fig. 5 Effects of pressure, temperature and ozone profiles under different coefficients on TH retrieved
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Fig. 6  Effects of pressure, temperature and ozone profiles on

TH retrieved at different latitudes
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Table 3 Mean difference, maximum difference and
minimum difference, and p value between

standard and non—standard

TR mEKkES RINER S pHE
FE5#-0.8 0.9721 1.0221  -0.7937  0.0000
JE3%-0.95 0.2283 0.2368 02215  0.2015
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HE-0.95 0.1967  -0.1897  -0.2030  0.2708
HEE-1.05 0.1607 0.1809 0.1471  0.3637
1.2 0.6302 0.6479 0.6180  0.0010
HAE-0.5 3.0320 3.1056 29576 0.0000
HAE-0.8 0.9611 0.9837 0.9424  0.0000
095 0.2202 0.2277 02139  0.2173
105 02100  -0.2000  -0.2156  0.2410
12 0.7852  -0.7594  -0.8086  0.0001
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Tangent height correction and sensitivity studies from SCIAMACHY limb
scattering detection

ZHU Fang"?,SI Fuqi',ZHOU Haijin',ZHAO Minjie',DOU Ke',LUO Yuhan',ZHAN Kai'

1. Centre of Environmental Optics, Anhui Institute of Optics and Fine Mechanics, Hefei Institutes of Physical Science,
Chinese Academy of Sciences, Hefei 230031, China;
2. University of Science and Technology of China, Hefei 230026, China

Abstract: A tangent height retrieved by UV narrow bands (THRUNB) method is proposed to correct the tangent height from SCIAMACHY
limb instrument to solve the tangent height offset caused by misalignment and other reasons in the pointing process of limb UV-VIS

scattering detection instrument.

In this method, a narrow band (300—305 nm) and a new engineering tangent height sequence (43, 46, 49, 52, and 55 km) are proposed

to maintain measurement vectors that are more sensitive and with less dimension by analyzing the influence of the limb radiance profile

shape and engineering pointing information of multiple UV bands on the tangent height correction. At the same time, the optimal estimation
algorithm combined with SCIATRAN model is used to retrieve the tangent height deviation from the limb radiance.

The experimental results show that the average accuracy of tangent height correction by the THRUNB method is improved by 45%,
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and the running time of the algorithm is reduced by 20%, compared with TRUE (tangent height retrieved by UV-B exploitation) method.
Compared with SCTAMACHY LI1B tangent height data provided by ESA, the average deviation of tangent height is less than 150 m.
Compared with the SCTAMACHY v3.5 ozone profile product provided by University of Bremen, the average relative error of the retrieved
ozone profile with tangent height correction is less than 10% in the range of 13—38 km, and the average relative error without tangent
height correction is as high as 22% in the same range. At the same time, the effects of atmospheric pressure, temperature, and ozone profile
on tangent height retrieved are investigated. The experimental results show that the influence of pressure and ozone on TH retrieval is
positively correlated, whereas the temperature is negatively correlated. The ozone profile has the greatest influence on TH retrieval, followed
by pressure and temperature.

The THRUNB method can effectively reduce the tangent height offset caused by the instrument pointing information error. The accuracy
of the retrieved atmospheric trace gas profile can be improved by correcting tangent height. The effective ozone and neutral density profiles
are very important for tangent height correction.

Key words: limb radiance, tangent height, correction, knee method, ozone profile, atmospheric remote sensing
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