FOUR YEARS OF GROUND-BASED MAX-DOAS OBSERVATIONS OF HONO AND NO; IN THE BEIJING AREA
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l.INTRODUCTION Il. OBSERVATION SITES lll. DOAS ANALYSIS IV. MAX-DOAS PROFILING TOOL

Nitrous acid (HONO) is an important trace gas in the atmosphere due to its A MAX-DOAS instrument was installed on the roof of the Institute of Atmospheric § ¢ Use of the QDOAS tool (http://uv-vis.aeronomie.be/software/QDOAS/ B ¢ Use of the bePRO profiling tool (Clémer et al.,, 2010) based on the Optimal Estimation
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V. HONO RETRIEVAL VERIFICATION

e Example of HONO profile retrieval (Beijing/21-01-2009/69° SZA AM):
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However, owing to the current uncertainties and lack of knowledge regarding HONO DSCD 0. DSCD - OPHES BIOD: 0.5 e
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e Comparison to CAREBeijing2006 data (Lu et al., 2012):

We present four years of ground-based Multi-Axis (MAX-) Differential Optical oA ,ﬁl” _.;_.-::1;_::- Gogs—
Absorption Spectroscopy (DOAS) measurements of HONO and NO, in Beijing SR 5 — N ] T e

city center (39.98°N, 116.38°E) and at the suburban site of Xianghe (39.75°N
116.96°E) located at 60 km East of Beijing. The periods covered by the observa-
tions are June 2008-April 2009 in Beijing and March 2010-April 2012 in Xianghe.
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Combining the MAX-DOAS remote sensing technique with an optimal estimation : ! 1o ¢ Yufa (200)
profiling method allows retrieving information on the vertical distribution of [ __ ! | e | |
HONO and NO, in the 0-1 km altitude range. The diurnal, seasonal, and height T“"'*.l'ﬂ} PR T — — T Nadegnom T T | |
variations of the HONO and NO, concentrations, HONO/NO; ratios, and HONO i / eyl \o H e __ « DOAS settings for NO,; v 0.5 05f e S 5
versus NO; correlation at both stations are investigated. We also provide an esti- = Iri ,f’“"‘"*—”’ _““{J 5 s ol L T e it e 42;- 490 nm | | ' '

mate of the OH production from HONO based on the retrieved HONO concentra-
tion and photolysis rates calculated from ECMWF data. The impact of these re-
sults on our knowledge about the HONO and OH budgets is discussed.
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The instrument measures sunlight scattered at different elevation angles (2°, 4°,
6°, 8°, 10°, 12°, 15°, 30°, zenith) towards the horizon (~15 minutes per scan)

— Fitted species: NO,, O3, O4, H,0, and Ring effect
— NO, cross-sections: Vandaele et al. (1997) at 296K

e Use of exponentially decreasing a priori profiles for aerosols, HONO, and NO, (scaling
height=0.5 km)

HONO VMR in the 0-200 m layer (ppbv)

VI. SEASONAL VARIATION AT LOCAL NOON Vil. DIURNAL VARIATION Vill. OH PRODUCTION

IX. CONCLUSIONS
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