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Ozone Deposmon and Risk Assessment for a Wlntﬁl‘ Wheat Fleld Partltlonmg

Between Stomatal and Non-rst()m'atai Pathways ¢ 5 P

XU Jlng -xin ,"ZHENC You-fei' 2™, ZHAO Hui' i CHU Zhong-fang” ,; H[}ANC Qi ~gqing’, YUAN Yue*: .

( l Key Laboratory for"Aerosol-Cloud- Prempltat.lon 'of Chiha Meteorological Administration, Nan]lng University of Information Sciénce &
Technology\ Nanjingi210044, China; 2. Col’iabmatrve Innovatlon Center of Atmespheric. Env1r0nment and Equipment Technology,
Ndn]mg Umverslty. of Information Science & Technolog-y, Narl]11_1_g.2'10044 China)

Abstraét . To better understand the ozone deposition and Tisk assessment over agroecosystems based on the ozone flux indices, an eddy-
covariande system was used for measuring the ozone deposition continuously and dynamically in a winter wheat field. We analyzed the
variations in ozone concentration, total ozone flux, and stomatal and non-stomatal flux. The relationships between stomatal/non-
stomatal ozone deposition velocity and the main meteorological factors were investigated. Finally, the yield losses of winter wheat based
on the ozone-dose index ( AOT40) and ozone flux index ( DF.06) were calculated. Results showed that average daily ozone
concentration (003) was 32.9 nL-L™'. The daytime (08:00-18:00) and nighttime total ozone flux ( F 04 ) were — 7.6
nmol-(m”-s) ™" and =3.1 nmol+(m*-s) ~', respectively, and the mean diurnal Fo, was =5.1 nmol+ (m”+s) ~'. The mean daily
stomatal ozone flux (F,) and non-stomatal ozone flux () ranged from 0 to —5.1 nmol-(m*+s) ~" and from —1.43 to —10.31
nmol+ (m’+s) ~', respectively. The mean diurnal F_ and F_ were —1.43 nmol:(m’+s) ~'and —3.66 nmol:(m”-s) ~'. High solar
radiation (SR), high temperature (T), and moderate humidity were used to analyze stomatal ozone deposition; high SR, moderate T,
and high humidity were suitable to analyze non-stomatal ozone deposition. The cumulative total ozone flux (DF,, ), cumulative stomatal
ozone flux ( DF,), and cumulative non-stomatal ozone flux ( DF, ) were 31.58, 9.99, and 21.59 mmol+m ~* during the entire
experimental period, and DF, and DF, accounted for 32% and 68% of DF, . The ranges of yield loss in winter wheat were estimated
at 11.58%-20.37% and 20% -23. 56% using different assessment models based on the ozone dose index AOT40 and ozone flux index
DF 06, respectively.

Key words : ozone dry deposition; winter wheat; stomatal and non-stomatal pathways ; yield risk assessment
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