
Accepted Manuscript

Analysis of seasonal ozone budget and spring ozone latitudinal gradient variation in
the boundary layer of the Asia-Pacific region

Xuewei Hou , Bin Zhu , Hanqing Kang , Jinhui Gao

PII: S1352-2310(14)00452-X

DOI: 10.1016/j.atmosenv.2014.06.006

Reference: AEA 13030

To appear in: Atmospheric Environment

Received Date: 6 December 2013

Revised Date: 30 May 2014

Accepted Date: 3 June 2014

Please cite this article as: Hou, X., Zhu, B., Kang, H., Gao, J., Analysis of seasonal ozone budget and
spring ozone latitudinal gradient variation in the boundary layer of the Asia-Pacific region, Atmospheric
Environment (2014), doi: 10.1016/j.atmosenv.2014.06.006.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.atmosenv.2014.06.006


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
 

1 

Analysis of seasonal ozone budget and spring ozone latitudinal gradient variation 1 

in the boundary layer of the Asia-Pacific region 2 

Xuewei Hou1,2, Bin Zhu1,2*,Hanqing Kang1,2, and Jinhui Gao1,2 3 

1. Key Laboratory for Aerosol-Cloud-Precipitation of China Meteorological Administration, Nan4 

jing University of Information Science and Technology, Nanjing 210044, China 5 

2. Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters, 6 

Nanjing University of Information Science & Technology, Nanjing, 210044, China 7 
*Corresponding author: 8 

Phone: 0086-2558699785 9 

binzhu@nuist.edu.cn 10 

 11 

Abstract  12 

The ozone (O3) budget in the boundary layer of the Asia-Pacific region (AP) was 13 

studied from 2001-2007 using the output of Model of Ozone and Related chemical 14 

Tracers, version 4 (MOZART-4). The model-simulated O3 data agree well with 15 

observed values. O3 budget analysis using the model output confirms that the 16 

dominant factor controlling seasonal variation of O3 differs by region. Photochemistry 17 

was found to play a critical role over Japan, the Korean Peninsula and Eastern China. 18 

Over the northwestern Pacific Ocean, advective flux was found to drive the seasonal 19 

variation of O3 concentrations. The large latitudinal gradient in O3 with a maximum of 20 

52 ppbv over the marine boundary layer around 35°N during the spring was mainly 21 

due to chemistry; meanwhile, advection was found to weaken the gradient. The 22 

contribution of stratospheric O3 was ranked second (20%) to the local contribution 23 

(25%) in Japan and the Korean Peninsula near 35°N. The rate of O3 export from 24 

China’s boundary layer was the highest (approximately 30%) in low latitudes and 25 

decreased with increasing latitude, while the contribution of North America and 26 

Europe increased with increasing latitude, from 10% in lower latitudes to 24% in 27 

higher latitudes. 28 
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1. Introduction 31 

Tropospheric Ozone(O3) is affected by transport from the O3-rich stratosphere, 32 

photochemical production following oxidation of CO and volatile organic compounds 33 

(VOCs) in the presence of nitrogen oxides (NOx) and by removal via photolysis, 34 

reaction with radicals, and deposition in the Earth’s surface (Wild, 2007). It is 35 
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