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Masao Oxanove® : Relative distribution of ozone
concentration in the forest stand, and

diminution of ozone by the stand
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Fig. 1. HMEABRHITE T 2 Bbk & kit
DOEERE

Location of the stands and grasses at
Tanashi experimental field of Tokyo
University.

Note : (® : sampling point on the grass, Q.:
Quercus, P. : Pinus, Me. : Metasequoia, Po. :
Populus. Ch, : Chamaecyparis, C : Crypto-
meria, B.: Bamboo, Mx. : Mixed, H.: Broad
leaved, s.: stand, s. s. : scattered stand, G. :
grass, -~ - : measured line in the stand.




Tablel. Al & % R & % 4 &

An outline of measured stands and grasses

o #% N

YRR

&8 %

Stand Location Species Size Area ﬁff;ﬁ Mo | e (b%?/lﬁé) RLI(%)
) (m) (m?%) (m) (m) (m)
I Tokyo  Tanashi Ch. 20 X 20 400 3.6 3.6 0.9 8, 500 1
I " " P.d.xXP.T. 9 X 14 128 5.0 7.7 — 2, 200 10, 1
m ” ” P.d. 45 X 25| 1,125 5.9 10.0 1.8 990 -
v ” » Pop. 90 X 45| 4,050 14,8 21,3 2,5 230 —
v ” " Mixed 120 X 42| 5,000 15.6 36.3 5.6 330 —
X1 Tsukuba Teshirogi P.d. 35 X 30 1, 300 7.9 11.8 4.2 2,100 5.0
X ” Matsunosato ” 27 X100 | 2,700 12,5 14.8 9.0 3,000 7.8
X ” Sugama (Cr;lr).'-E'Ch.) 60 X 90 5, 600 15.5(5.0)] 23.0(5.2) 9.7(2.0)|1,500(2, 600) 4,6 | two storied
XV ” Matsunosato Ze. 7 X 43 300 2.9 1.5 2.0 89, 300 —
Xv ” " P.d. 27 X 17 460 9.8 19.5 4,0 1,300 16.7
XVI ” Taguu Ch. 22 X 22 425 5.0 5.3 1.5 7,700 6.2
A Tokyo  Tanashi grass 46 X 18 830 <0.20 Y
B oo o | x| | <o pighon st
C ” ” ” 20 X 40 800 <0.10 grass ”
D ” P P circle | 6,100 <o.20 |[height "
E ” " ” 66 X 66 4, 400 <0.30 ”
F v ” ” 74 X 20 1,480 <0, 30 ”

Note : P. d.=Pinus densiflora. P.T.=Pinus Thunbergii. Pop.=Populus spp. Ch.=Chamacecyparis obtusa. Ze.=Zelkova serrata. Cry.=Cryptomeria japonica.
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Table2. 8l & B 8 X U & & & #
Sampling date and condition of weather
. . . Synchro-
%eof" Sila;l d Sampling occasion ﬁg::d Zgégg té&rrlxll-). Weather Rg;.zed
: tion | (m/s) “C) No.
100 A Aug, 29, '77. 6:00~19:30 — — 27~28 F.
101 B # 28,778, 11:17~11:27 S Ca. 30~32 v
102 ” ” 13:27~13: 37 ” ” ” ”
103 ” Aug. 29, ’'78. 10:40~10:50 -— 0,2~1,0 1 30~31 ”
104 ” ” 11 :09~11:16 S 0, 05~0. 15 30~32 ” )
105 4 ” 14 : 33~15: 32 ” 0,2~2,2 | 30~33 ” 202
106 ” Aug. 30. ’78. 10:02~10:12 ” Ca. 30~32 ”
107 ” ” 10 1 26~11 : 31 4 0.3~1,2 | 32~35 ” 203
108 ” ” 11:36~12: 44 ” 0,3~1,5 | 34~37 ” 204
109 C Oct. 7.'77, 13:48~14:22 —_— - 23~25 ”
110 D Sept. 3.'80. 11:30~12:35 S 1,0~2,0 — ” 112
111 ” # 13:47~14:51 o 1,0~3.0 — ” 118
112 E Sept. 3.'80. 11:30~12:35 ” 1.0~2,0| — ” 110
113 ” ” 4, '80. 11:15~12:20 ” 0.5~4,0 —_— T, C. 209
114 ” ” 13 : 30~14: 39 ” 0,5~4,0 — |F~T.C| 210
115 ” Sept. 5. 80, 10:00~11:08 ” 0.3~1,5 | 30~32 | T.C. 211
116 ” ” 13:10~14:25 ” 0.5~2,0 | 29~30 F. 212
117 ” ” 14 1 35~15: 47 ” 0.5~2,0 | 28~30 ” 213
118 Sept. 3, 80, 13:47~14:51 ” 1,0~3.0 — ” 111
200 1 n 28,77, 10:26~11: 37 N 0.7 22~23 7 ‘\
201 ” ” 12 47~13: 53 ” 0.5 24~25 ”
202 " Aug. 29, '78. 14:33~15:32 S 0,2~2,2 | 30~33 ” 105
203 ” ” 30, '78, 10 : 26~11 : 31 ” Q,3~1,2 | 32~35 ”’ 107
204 ” ” 11 : 36~12: 44 ” 0.3~1.5 | 34~37 ” 108
205 ” ” 13: 45~14: 58 ” 0,3~1,2 | 33~34 ”
206 I Aug. 30, '77, 11:45~12: 41 w 0. 67 28~29 ”
207 ” ” 13 :52~14: 55 NWwW 0.83 28~29 ”
208 m Oct. 7.7'77. 12:20~13:05 S —_ 23~25 ”
209 I\ Sept. 4. 80, 11:15~12:20 ” 1,0~2,0 — ” 113
210 ” ” 13 : 30~14 : 39 ” 0,5~4,0 — T.C. 114
211 Vv Sept. 5.’80. 10:00~11:08 ” 0,3~1,5 | 30~32 ” 115
212 ” - 13 : 10~14: 25 ” 0,5~2.0 | 29~30 F. 116
213 ” ” 14 : 35~15: 47 o 0,5~2,0 | 28~30 ” 117
300 X1 Sept. 20. ’79, 11:20~16: 20 »  [0.1~1.4 | 25~26 ”
301 Xa »  26.7°79. 14:20~17 : 09 w 0,1~0,7 | 19~21 o
302 XM Oct. 4.7%79. 11:29~15:56 E 0,1~0,7 | 20~23 C.
303 XIV Sept. 18, '79, 14:34~15:06 S 0,2~1.5 | 256~27 F.
304 XV ” 15:29~16:13 ” 0,2~1.6 | 23~25 ”
305 | XVI | Sept.19.779. 11:38~16: 46 N |0.1~1,9 | 27~29 ”
Note : Ca.=Calm, F.=Fine, T.C.=Thin Cloudy, C=Cloudy.
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August in 1978, interval of a day.
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Fig. 4. B I KB 2NV vBEE ZOER
Vertical profiles of ozone concentration and its fluctuation
in the stand 1.

Note : Upper line indicates the ozone concentration measured simultaneously
to lower line in the grass B and at 7.5m in height.
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An examples of fluctuations in ozone concentration
measured in the grass B.
Note : Point “a”, “b”, “c”, and “e” were set at 2.2m distant from

an edge of the stand I. “e” point was set at 2.3m, “a” and “c
at 1.5m and “b” at 0.3m in height on the ground. “d” point
was set at 3.5m distant from the edge and 0.5m in height.
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Changes of auto-correlation coefficient with
the increase of time lag,
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Vertical profiles of ozone concentration in the six different grasses.

Note : “a”, “b” -+ , “f” indicate the measurement performed in the
grass B, C, A, F, E and D respectively.
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36% TH5b, THbHL, HEFIm KBTI VE 2 99 89 65
URIZED 30% ICET 208, OREiICET2 {HEL 1 85 91 59
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Note : Measurement points were set on the center line of the stand for S-N direction.
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Relative concentration of ozone in thin stand.

Note : “a” and “b” reperesent the repetition of measurement in each
stand respectively. ‘‘c” represents a measurement performed in a
gap of stand V.
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Diminution of ozone concentration on the
stand floor and stem volume of the stand.
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Decomposition of ozone in the progress of time after
the shielding in the field.
Note : Arrows indicate the openning of the shield-cover,
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Relative Distribution of Ozone Concentration in the Forest Stand,

and Diminution of Ozone by the Stand

Masayuki Araxi¥, Osashige Sasaxi®

Shigeru Motoxi® and Masao Oxaxouve®

Summary

The studies were carried out from 1976 to 80 to clarify the distribution of ozone concentra-
tion in the stand and the effect of the stand for diminution of ozone at Tanashi in the western
suburbs of Tokyo and at Tsukuba in Ibaraki prefecture. In general one can conclude from
many measurements that the relative concentration of ozone decreases in congested stand, in
lower height from the floor, at the center part of the stand, and severely decreases in lower
height of the stand with full vegetation on it’s floor, A vertical profile of the concentration
in the stand shows an “S” shape in the figure of which vertical axis represents the height from
the ground and horizontal one does relative concentration, The maximum value of it appears
at the center height of the part in branchless trunk and the minimum occurs at the center
height in the leaf layer. Hundred % value appears in the over and outer part of the foliage,
and 0% on the plane in contact with the stand floor. Analyses for diminution of ozone in the
stand were attempted by comparing the diminution rate for many sections of the stand with
many factors indicative of the spatial density for materials in the stand. As a result of these
analyses, it was clarified that diminution of ozone is influenced by the quantity of materials
and it’s condition of dispersing in the stand. By compiling many subjects, we may construct
a hypothesis that suggests the concentration of ozone in the forest stand is determined by the
balance of the decomposition speed and the supply speed of ozone gas to the stand. In this
matter, we can consider that, the decomposition speed is very high but is not influenced by
the character of the stand, while the supplying speed is similar to wind speed and it's gust,
This speed is influenced seriously by the condition of material density in the stand as in the
case of a wind break forest., To certify a part of this hypothesis the decomposition speed of

ozone was measured.
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