Eco-Engineering, 21 (1), 3-8, 2009

R7OTHICH T 2RELEMMERREL 1
FVICRIREHEICET SR RAMOIZE

Effect of Growing Season on Ozone Stomatal Flux
for Deciduous Forests in East Asia

ENIRRE . PIRAE . Bk B E/NIMZ . KEERS

Yasutomo Hoshika'*, Tomohiro Hajima', Yo Shimizu', Masayuki Takigawa? and Kenji Omasa’

VHRERERFRAFEGHFETERN T 113-8657 FELHEIRE 1-1-1
Graduate School of Agricultural and Life Sciences, The University of Tokyo
1-1-1 Yayoi, Bunkyo-ku. Tokvo 113-8657. Japan
PRATRGE A MR RN IR T 0 7 TIIR LS S — T 236-0001 I IR HET 4R KIBFIAT 3173-25
Frontier Research Center for Global Change, Japan Agency for Marine-Earth Science and Technology

3173-25 Showamachi, Yokohama, Kanagawa 236-0001, Japan

(2008 £ 4 A 18 BAF. 2008 £ 11 § 26 HZ 5

ABSTRACT

To assess ozone impacts on vegetation. the stomatal flux-based method is more appropriate than ozone concentration
based indices. The flux-based method recently developed in Europe would also be useful for ozone risk assessment in
East Asia. However, it should be modified to apply to the assessment in East Asia because of an interaction between
regional climate and species-specific stomatal response on stomatal ozone uptake. For deciduous forest, the length of
growing season, when ozone uptake is estimated, is also one of the determining factors. However, it was defined by a
fixed time period in previous studies. The fixed time period may remain uncertainty in the estimation of ozone uptake.
Therefore, stomatal response for deciduous forests was initially parameterized from scientific literature in East Asia to
estimate stomatal ozone flux to deciduous forest. In addition, we made comparisons of simulated cumulative stomatal
ozone flux (Fy) for deciduous forests between the following two cases of the length of growing season: 1) the fixed time
period (the start and end of growing season were April 15th and October 15th, respectively) and 2) the period based on a
phenological model for leaf development.

The results showed significant differences in Fs between both cases of the growing season length (up to 22%).
In Case 2, high Fs was estimated not only in highest ozone concentration area but also in the moderately high ozone
concentration area, such as western Japan and southern China. This showed that ozone effects might spread wide areas in
East Asia.
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Fig. 1 Estimated stomatal ozone uptake to forests for the
growing season ir 2002. Case 1 (Fig.1a) and Case 2
(Fig.1b) show the estimated uptake based on the fixed
time period of growing season and the time period using
the phonological model, respectively.
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Fig. 2 Distribution of mean ozone concentration in spring
(Apr-May) (&), summer (Jul-Aug) {b) and autumn (Sep-Oct)
(c) for 2002.
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Fig. 3 Distribution cf mean fsup during summer (Jul-Aug)
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