END-TO-END VALIDATION OF TOTAL AND TROPOSPHERIC NO, FROM
ATMOSPHERIC COMPOSITION SATELLITE SENSORS

Introduction

Total and tropospheric NO, column data have been measured from space by remote sensing in the UV-Vis spectral range for more than 15 years, by the GOME,
SCIAMACHY, OMI and GOME-2 sensors. These measurements will be continued and further extended in the future with GOME-2 sensors on two additional
MetOp platforms, and further with the GMES atmospheric Sentinels 4 and 5 and, already in 2015, by the Sentinel-5 Precursor mission. The validation and inter-
calibration of these different datasets is essential to ensure the consistency of the time series. S_ MV

An end-to-end validation strategy has been developed in the framework of ESA Multi-TASTE and EUMETSAT O3MSAF to validate the V =
operational NO, data products. It is applied here to the GOME-2 GDP tropospheric NO, product. This validation approach is based on the ! M,
verification and validation of each individual component of the level-1-to-2 retrieval chain. This includes the evaluation of slant column s: siant column density (DOAS fit);
density, the air-mass factor needed to convert slant into vertical columns, cloud correction, and the stratospheric NO; background to ¥ Si@osherc comporent

be subtracted from total columns to derive tropospheric columns. M;: tropospheric air mass factor
Our approach is based on the exploitation of a set of complementary correlative observations from ground-based instruments, complemented by data from multiple
satellite sensors, and supported by modelling results. Zenith-sky twilight measurements from the NDACC network are used to assess the stratospheric contribution on
the global scale, while MAXDOAS instruments are used to validate tropospheric NO, columns. We focus on regions where correlative ground-based measurements are
currently available, with a particular emphasis on the MAXDOAS stations operated by BIRA at Observatoire de Haute Provence (44°N, 5.7°E) in South of France,
Beijing/Xianghe (40°N, 116.3°E) in China, and Uccle (50.8°N, 4.35°E) in Belgium.
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1. End-to-end comparison of satellite NO, products

m Comparison of each component of the L1 to L2 retrieval chain (here focus above BIRA-IASB stations in order to compare to MAXDOAS columns afterwards):
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2. Comparison with correlative ground-based data
m Comparison of tropospheric columns with MAXDOAS mean data at the BIRA-IASB stations: m Comparisons with total/stratospheric columns from the NDACC

network. Example at OHP and Kerguelen for GOME-2 GDP data:

OHP: clean/remote NDACC station alternating between clean air and pollution episodes, MAXDOAS measurements used to set up
the method for the validation of GOME-2 GDP tropospheric NO, (Valks et al., 2011). Beijing: MAXDOAS measurements from June

s COMENEToR A P 5.4 G0 45 07U N Y . S e e (855 )

2008 to April 2009 in the city centre and since March 2010 in its neighbourhood Xianghe (~60km south-east of the city), heavily A
polluted region. Since May 2011, MAXDOAS continuous measurements in Uccle with intermediary pollution levels. J e
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m Direct comparison of daily coincident points and monthly means (time-series + correlation plots): see Pinardi et al. 2012.
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