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Secular Trend and Regional Variation of Air Pollution
by SO, in Nagasaki Prefecture

Department of Environmental Pollution, Air Quality Section
Ken-ichiro YOSHIMURA, Michio YAMAGUCHI, Kunitaka HONDA, and Masahiko MATSUDA

The air pollution from SOy have been measured by PbO, method during this nine years (1469~1977) and
were analyzed by statistical method for examining the secunar trend and regional variations among b districts
in the prefecture :Nagasaki, Isahaya-Omura, Higashisonogi, Sasebo, and Kitamatsuura.

The results were summarized as follows:

1. The variation of SO, level among districts became small year by year during this 9 years. In 1977, the
daily average in each district ranged from 0.13 to 0.17 mg 50,7100 ¢ PhO,.

9 In rural area such as Kitamatsuura, SO, level was low throughout years and did not show any seasonal
changes, and therefore it could be said that this district was unpolluted (background} place in the
prefecture.

3. In urban areas such as Nagasaki and Sasebo, the yearly average of S0y levels began to decline after
having peak in 1972. Moreover, the regression analysis revealed that this decline was significant at the central
part of each city.

4. The SOy levels in the central parts of cities fluctuated yearly and monthly. The time series analysis
showed that the most dominant pattern which yearly repeated was seasonal ‘variation; high levels in
summer and low in winter. The use of heating hoilers seems to be a main cause for this seasonal variation
in those places where small and domestic emission sources are densly located in.

5. Judging from the amount of fuel, the emission volume of SO, was estimated to be increasing year by year.
Then, the improvement of SO, level in prefecture depended on the use of low sulfur fuel, denulfurization
of stack-gas, and adminintmative efforts.

6. During this 9 years, several emmission sources such as power plants were built in rural areas and
around cities, however the effect on SO, level was still indistinct and the fundamental pattern of air

pollution was not changed.
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9 BEROBHHIC S 50BES :BBEFREORE
Y=ax+b (Y=50;mg/H/100cm? « PhQ,, x=# &R

- a b . mem | BA
HEK [ No | 32 =5 Ka (X10-%) (SOuma/E) B OHE R (-2, 0.01) T?I\?;ﬁ
|  HERITARSE| & | —2.2(-1.7)[0.23(0.22) | —0.474(—0.374) 0.380 45
3|k B & &| 1B | —5.2(—5.5) [ 0.8200.79) | —0.660(--0.580) 0.253 103
B |6 REEREERE | & | —2.2(—2.3) [0.41(0.41) | —0.671(—0.465) 0.253 103
8| & I B OFF| & | —3.7(—3.6) | 0.59(0.58) | —0.773(—0.517) 0.266 93
9 (& X # £ 1 | -3.2(-3.3 [ 0.58(0.59) | —0.724(—0.470) 0.253 103
11| NHKRIEERE | & | —7.7(—6.2) [ 0.86(0.79) | —0.838(—0.433) 0.308 69
12 |8 E ®E AT | 18 | —5.8(—4.9) | 0.66(0.63) | —0.714(—0.656) 0.286 80
1B EBEIESEE| & | -3.5(—3.4) | 0.34(0.33) | —0.803(—0.795) 0.308 69
| REGEER| & —4.8 .51 —0.601 0.308 69
& 115 EEHETER | 8 ) —4.1(-4.9) | 0.48(0.49) | —0.764(—0.692) 0.308 69
| A # B % 8 | —8.6(—7.3)|0.73(0.69) | —0.583(—0.514) 0.368 48
19|# & 2 & & —9.7 0.55 —0.785 0.368 48
WA 2T R EbE 5 | —2.9(—2.8) | 0.49(0.49) | —0.585(—0.558) 0.254 102
Tt [ 28 B P FE R £ -3.3 0.46 ~0.619 0.338 57
Wi (2007 & % B| & -1.5 0.25 —0.515 0,284 81
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E lslsmnzr| & -0.8 0.16 —0.409 {.308 69
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i 37 | EHERTTRERT | & | —1.8(—1.7) [0.32(0.32) | —0.529(—0.411) 0.308 69
" B ZEE L % | —1.2(-1.1) | 0.22{0.21) | —0.450(—0.370) 0.308 69
9T P EEE | -3.6(—3.7|0.5000.51) | —0.783(—0.724) 0.254 102
40 | BE-EBEYE| B | —1.1(—0.9) | 0.21(0.20) | —0.404(—0.325) 0.308 69
?IE S| HFEHRER| & —-1.6 0.22 —0.322 0.284 81
@ 44| & T & B E | —1.5(—2.1) | 0.21(0.25) | —0.468(—0.428) 0.284 81
g 1, BEEIEBETETo40, () BEEBEOES,
2. EREF—y-Db0,
E R OER O #hE TR ENR ST O RS R O fiEE e 7,
DIFEH o T, B
(2) ALARHERSE, BETRBIEBENME S, FERIcES AEEBFRICEEL, BRKXEESRAREES
oI khs, YECBTARERIE LS, HEMFEFR R PRBEE Lz, T2 EH
(30 NAFB2EI IR E ORI 2 Ro T ETH LT ET,
B, 0.15mg/ 3 -100em®PhO,Hi#OE & 70> T b,
(4) EREHERRES S EH L2 SOHREESE L BInL & & M
T d RE, fIEEEETLTEY, Tl 5008 1} BMEFT [ BUEAE, S0HRR, 139~143, (1975)
WO BN, TR LR EELION D, 2)  FEERE D RKRJSRAIEROER, 19~25 B
(5) FfHHELERE BL TR AN, EMOBERMSA EBEEH L5 —, (1968)
SLEHL T3, BERFIETC L - TEHICE 3) RIERZREHANFTREER | KREERHILEN R
{, ZHEEwE WD 1 EFEAHO Y 2D T « BISEtE 20, (1074)
BELUTwE I EmBEsn ko, 4) EIRESEEEE  1ZHU6~-SlEE A RIS RS ER

(6) THEHLE I R O ERE T, KBS REFOELE 5) KESE—, i BREERSFE, 1 v
h b 6§, BEAALERSr - BN A Uo7 sl {RE), 4538, KAARFE, (1974)
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Measurement of Nitrogen Dioxide(NO,) by Nitration Plate (NP)
Method in and around Nagasaki City

Department of Environmental Pollution, Air Quality Section
Takeshi KAMAYA, Michioc YAMAGUCHI, and Masahiko MATSUDA

NO, levels were measured at 130 points in and around Nagasaki City in summer (August) 1977, and

winter {January~February) 1978.
The results were summarized as follows :

1. The geometric mean of NQ, levels of all points was 21ggNO,/day « 100cm? in summer and 20ug in
winter. The highest NO, level was 111z g at Takara-machi where the traffic volume was large, the lowest

in the city was ranged from 6 to 8xg. This lowest level seems to be background level in the city.

2. NO, contour lines showed that the NO, pollution spreaded from main roads to its vicinity, and the 100
ug contour line which was the higest in the area was drawn from Nagasaki station to Takara-machi.
3. The mean of NO, in each area was weighted by the characteristic of the area, and compared between
the urban and rural. The results were 37ug for the former, 14xg for the latter, and 164 g in the whole area.

4, The relationship between NP method and auto-analyzer was obtained as following equation.

Y=0.28x+3.7
Y ; NOypph(NO, auto-analyzer)
X : xgNO,/day « 100cm?*({NP method)

5. The reduction ratio of NQO, was about 179% at a point of 100m from main road.

I @FLw®»ic
B omELRR 2 o BB EEEL (332m), HEL
(475m), IAIHE (506m), L& 1 (366m), FEE L (385
m), FHIE(427m), ARRE (B90m)YFEDILL IR EH
THH, Iheolz ZTiERERIE, oS8T 3
BErL-Twd (H1), #03 Z{EEEN%E <,
REGO FTEERIIESI00m LU TOFEM Y E- T
WAHDT, MERUEEE, & OPEH AT A DILEAE
R OEFLHIE L TEwLOLEL R D,
RAGRYE O N, ZBEER(NO,) T B
HALABE TR AN EEVNRTEZ O LTE
B IESI £ CE L, FRESFICEEE T TS
LB LT B,

Hio, BRI AShTHEELREETL, K
FAONALERIEORE T 2 KR ERE, il

A EYY v M ERAERRELEDEOEKES L,
3 oTNERE, EREES R ERT 0T, ZBHLES
OFRGMEMS 2 L ERORBEYTFLATESRR
W EThsb,

FETIHBERNGFEEL D ASBEEEZENE LT
FlR T B OB o Rl R T Ao A 8 7 D HLBNIE
REREEL TV,

Lin L s HETEIER I BRBEE - v 545 1,
BWEDOBRENEVERIIRELTWIOT, Zh
SOPETF—7 R THESSEOBELRESFMT 2
T EREYIT AV,

BB ERS S L b R h oS BE T
BEBRESOE»SHETH 2R, WEHEEENBT
ZrrElLT

FRFMIEREE L7 ) BHEEY, 4 br—
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Air Pollution from Nitrogen Oxides (NOx) in Nagasaki Area

Department of Environmental Pollution, Alr Quality Section
Takashi MASUDA and Michio YAMAGUCHI

The measurement of nitrogen oxides in the atmosphere were carried out at three rural districts
(Nomozaki Town and Nagayo Town in the suburb of Nagasaki City and Ikanoura district in Nagasaki City)
and an urban district {Yoko-o in Nagasaki City) in summer of 1977 and winter of 1978..

The results were mainly analyzed on seasonal variation among districts:

1. At rural districts, the levels of nitrogen oxides (NO, NO,) in summer were similar to those in winter, and
they did not show any diurnal changes in both seasons. Judging from that nitrogen oxides was lppb in

natural (uncontaminated) area, the pollution from the emission sources was 2-3ppb for NO and 1-2ppb

for NO,.

2. At Yoko-o where is developing as a residential area, the daily average was 4.4ppb for NO and 6.8ppb for
NOQ, in summer and was 8.2ppb and 7.0ppb respectively in winter. In spite of such seasonal difference,
diurnal change in both seasons had similarly two peaks: 8-10hr and 17-19hr, and these two peaks were

coincided in time with the amount of exhaust from mobile sources and stationaly sources.
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Reduction of Traffic Noise by Distance in Various
Topographical Road Conditions (Report No. 1)

Department of Environmental pollution, Air Quality Section
Shigeru KOBAYASHI, Hiroko TATEISHI, and Michic YAMAGUCHI

The reduction of traffic noise by distance was measured on various topographical conditions to assess

the effect of road structure for noise pollution.

The results were summarized as follows:

1, In the cases of flat, sunken, and opencut road, the noise level was reduced almost linearly by distance

from the road. The reduction pattern in the road on bank was the same as other road structures except

of a rapid fall of levels near the end of side-slope.

2. Reduction rate of noise by distance was the largest at opencut road, and decreased its extent as following

order : sunken, banking, and flat road.

3. The measured levels coincided with predicted ones by the method of Acoustical Society of Japan. The
discrepancy between these two levels ranged within = 10db(A), and it became smaller when the background

noise level added to the predicted one.

4 . The measurements on the effect of height to the spread of noise revealed that the reduction of noise

levels was the greatest near the ground surface, and that the effect of height also became smaller accord-

ing to the distance,
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Diffusion Experiments in Various Topographical
Conditions by Tracer Gas

Department of Environmental Pollution, Air Quality Section
Yoshiaki FUCHI, Michio YAMAGUCHI, Masahiko MATSUDA

To forecast the diffusion of air pollutant around a highway, this experiment was made by use of tracer
gas (SF,) in Nagasaki City from 1976 to the basis of experiment on Nitrogen Oxides exhausted from motor
vehicles near a highway in 1975.

Among series of experiments, a point source and a line source were used at four places (Kaminoshima
Kawabira, Azebettoh, Nishivama) and two places {Mie, Azebettoh) respectively.

Diffusion parameters (gy, oz) were decided using Pasquill-Gifford nomogram based on Pasquill
Category according to mean wind speed and insolation in daytime, further, were calculated from the measured
values by two approximation methods at Mie.

The estimated values that were calculated by a Gussian Plume model and Puff model by were compared
with the measured values.

The results were summarized as follows:

1. At Kaminoshima where is a flat land having no topographical effects on diffusion, the measured values
of bPG under the atmospheric stability class B were compared with the calculated values of Plume model
and Puff model on the class B and B~C.

Under the class B, the measured values were larger than the calculated values of Puff model, but were
smaller than those of Plume model.

Uuder the class B~-C which indicates the slightly stabler condition than class B,the measured values were
similar to the calculated values of Puff model, but were larger than those of Plume model.

2 . At Mie (a flat land) . the distribution of SF, concentration differed clearly between the class A~B and
C~D.

Diffusion parameters{cz) under the class A~B and C~D were calculated from the measured values and-
were compared with ¢z of Pasquill-Gifford nomogram under the same class, they were greater than 6z of
Pasquill-Gifford near the line source and became similar to that at leeward distance 50~ 100 m from the
source.

3. At Azebettoh, the measured values both in stable and unstable atmospheric conditions were compared
with the calculated ones by Puff model and Plume model using following three assumptions.

1) He=Z=1.2(m)

2) He=1.2 Z=1.5(m)

3) He=1.2—(Z co-ordinates) Z=1.5(m)

In the stable condition, the calculated values of Assumption 1 and 2 were more coincident with the
measured values than those of Assumption 3. Moreover, the correlation coefficient and regression line of
Assumption 1 for the measured values were similar to those of Assumption 2.

Judging from coincidence between the calculated and measured values, Puff model slightly better than

Plume model.
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In the unstable condition, the summed values in the frequency of each wind direction by Assumption 1

coincided well the measured values.

4, At Nishiyama, the terrain is rough but upper wind was the stable, therefore, in many caces, the measured

values were similar to the caiculated values of Plume model.

5, At Kawabira (point source} and Azebettoh {line source) where are rough terrain, the wind fluctuation

was generally great, so main wind direction turned aside occasionally from the sampling of SF,;. Therefore

the typical diffusion patterns were not obtained.
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i 51, 10, 12 145 07~15 : 07 18 0.3 5.0
» 51, 10, 18 14 1 04~15 : 04 24 0.4 6.7
i 51, 10, 18 15 1 18~16 : 18 24 0.4 6.7
51, 10, 19 11%30~12 1 30 18 0.3 5.0
51. 11. 5 11 % 30~12 : 30 72 1.2 20
" 51, 11, 5 14 1 30~15 ; 30 7 1.2 20
51, 11, 8 745~ 9145 72 1.2 20
51, 11, 8 10 : 4511 : 45 72 1.2 20
51, 11, 8 141 15~15: 15 72 1.2 20
i 51, 11, 11 110 17~12 1 17 72 1.2 20
51, 11, 11 17 1 00~18 © 00 72 1.2 20
51, 11, 16 13 1 45~14 © 25 72 1.2 20
i 51, 11. 16 15 1 50~16 : 50 72 1.2 20
" 51, 11, 19 8100~ 9:00 72 1.2 20
51, 11, 19 13 ~141 00 7 1.2 20
= 51, 11, 24 16 1 30~17 © 30 72 1.2 20
51. 11, 26 13 1 35~14 1 35 72 1.2 20
51, 12. 9 12 1 05~13 : 05 72 1.2 20
- 51, 12. 9 15 1 00~16 © 06 72 1.2 20
51. 12, 14 11:35~12 1 35 7 1.2 20
51, 12. 14 14 1 30~15 1 30 120 2.0 33
51. 22, 17 7040~ 8140 72 1.2 20
H 51, 12. 17 11:00~12 : 00 72 1.2 20
51, 12, 17 13 1 40~14 1 00 72 1.2 20
RS P L—H—FH2OBHRIR
Rl E FE R HE TR R
52. 10, 4 14 1 00~15 © 00 192 3.2 0.53
_ 52. 10, 4 15 1 15~16 : 15 192 3.2 0.53
- 52. 10, 6 11 : 35~15: 22 171 3.6 0.61
52, 10, 6 14 1 05~15 : 05 218 3.6 0.61
. 52, 10, 11 14 1 00~15 © 00 174 2.9 0.48
4 52. 10, 14 11 1 30~12 : 30 262 4.4 0.73
52. 10, 14 14 00~14 © 45 196 4.4 0.73
52, 12, 6 15 08~16 : 08 240 4 1.56
" 52, 12. 13 14 7 06~15 : 06 240 4 1.56
52, 12, 19 12 1 06~12 © 46 240 4 1.56
" 52. 12, 19 1:‘112:2;3 240 4 1.56
52, 12. 21 8 :1229~9 122 220 4 1.56
y 53. 2. 13 117 45~12 1 45 360 6 2.34
= 53, 2. 13 14 3 02~15 1 02 360 6 2.34
53, 2, 17 131 23~14 © 23 360 6 2.34




Bz SFEAFEER (MoRBE)

51.10.12 11 :25~12:25 (ppb} 51.10.18 15 18~16: 18 (pph}
RO 50 130 | 50 | 100 | 150 BRI 00 ) 30 150 | oo | 150
7| il

I 480 12 | 2.310.9 1 260 | 55 | 23 | 6.5| 2.3
2 390 | — 11|24 1.0 2 370 | 138 | 69 | 17 | 3.9
3 365 | — | 9.2 1807 3 360 | 53 | 18 | 5.5] 2.0
51.10.12 14 :07~15:07 (ppb; 51.10.19 11:30~12: 30 {ppb)
S i T
FEAE () 10 | 30 | 50 | 100 | 150 R () 10 | 30 50 | 100 | 150
| 7Y
1 228 0 — | 12 | 2.4] 0.8 1 240 | 34 | 12 | 3.4| 1.3
9 080 — | 75107104 2 238 | 70 | 20 | 10 | 3.9
3 280 | — | 7.6 0.6 0.2 3 175 | 36 | 9.0 3.8 0.9
51.10.18 14 :04~15: 04 (ppb)
njj;‘;r
TSR0 T 1 s0 | 100 | 150
4y
1 3081 9.4 2.1 0.1 | Tr
2 608 | 90 | 62 | 9.4 | 3.7
3 306 | 61 | 23 | 6.9 2.9
| SF 8T I3
BI®R10 SFAERR (IFHE) (opb)
A
; 1| 2 4 | f 1 1| 12
H B 3 5 6 | 7819 0 13|14 | 15 | 16
pl. 1. 5 75!34|4514416/05|04(81(35|1.2(05]0.2|84[3.5;0.6]/0.3
1L 30~12 30175 |3 ) . . . . 11351, . . . . . .
ol. 1L 5 3.111.9(25(23107]05[0.3[4.7]2.4]09|0.2!Tr]2.1109]|0.1]|Tr
14 30~15 30| 3 . ) . . . . . . . . . . .
ol. 1L 8 12 | 20|17 |31 |6.0/67[7.8[60]15|1.1]05]0214.5 7.010.8]0.1
7 r A5~ : 45 . . . . . . . . . . . .
51. 1l. 8 B -
10 4511 - 45| 9-8 1.7 0.7/03/0317.2(26[1.0/1.2]|05(|3.1]1.7]0.6|0.7
ol. 11. 8 791950490503 0.3/26]09106[0.2|6.1]0.1]0.3|Tr|Tr
14 i5~15 151 - ) ) ) ) ) . . . . . ) . .
51, 11. 11 N - .
W i7~iz:17| 83 [1.0[2.0 /1810210101 1.5]0.5 0.1 Tr| Tr |0.3(0.3| Tr | Tr
51, 11, 11 .
17 00~18 00| 15 |48/ 4.3 1.1]0.6]0.5(0.5{53]1.9/0.6|0.3]0.1[0.7|0.8|Tr|o.2
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AF|IL SFIAERSR

(BEE 31 2430 X )

{ppb)
S E=
iy 102|345 |6|7 8|9 /1w||12]13]14]15]16|17]18]|19]20
L 1. 16 1o 1185|122 11.0{0.7|3.4]0.3|135] 11 5.4]0.6]7.6[6.4|7.2|1.4]155|6.216.5|0.4]1.5
Lo e (5.8, .00.7[3.4]0. 4]0.617.6(6.4|7.2]1. 216.5[0.
51, 11. 16
e M 10.5]0.9(3.5(4.812.1{1.0{2.8|295 | 41 {6.8/1.4] 75 |8.2(3.6|3.8|215| 37 7.4]6.0[0.3
o oo Too | 35| 20 [8.2| 42 21 l9.0(6.8/190| 39 | 20 8.5/ 34 | 11 |7.2|2.9[ 70 | 18 {8.3]5.6|3.8
51, 11, 19
o bomta oo |12 [1.2(0.1] 14 |6.4]2.5{0.6{175| 40 | 10 {3.5] 38 | 11 [2.4[1.8]105| 13 [2.21.5]1.0
ol 1L 24 g 4l0.3|1.0] 12 [4.3]0.7!8.2|270| 27 |4.3]0.6] 85 [3.6]0.5[4.3]140|8.4]2.6]0.7{4.0
16 : 30~17 - 30 |34 718 310, -610.5]4. 412,60,
51, 11, 26
L e o 17.612.510.515.81.3]0.810.5| 68 [8.2(1.0{0.2(7.4/0.4]0.2[0.2] 23 |1.3)0.2| Tr [0.2
BEI2 SEMERR (FEUBE) (pob)
s
ey 12| 3| ¢ | 5| 6| 7 {89 | 1w0]|1n |1
51, 12, 9 .
ool de i 43 14 |09 |05 |07 |04 |00 |02 03] 01 | Tr |02
51, 12. 9
o tie o | 85 2.8 | 1.8 | 1.0 | 0.6 [ 0.6 | 0.3 | 06| 0.4 | 0.2 [ 0.1 | 0.
51, 12. 14
Lt 2 20 |10 | os 07 [0 |0 |02 | 02 01 | Tr | 0
51, 12. 14
et [ 62 |22 | 13 | 1o 0 |05 |03 |05 |0z |01l Tr| o1
51, 12, 14
LM I so |22 |1 | 1a | Tr | Tr |03 | 13|03 |06 | 01 | Tr
51, 12, 17
w18 | r2 | s | 2.9 |24 |26 | Tr | Tr |20 |05 | 0.4 | 0.8
51, 12, 17 : _
oo o9 [ os |03 |02 |07 o1 | Tr | 0a |01 | Tr 0.1
3']&513—-1 SFafﬂUEﬁ% (Eii&ﬁ) 52.10. 4 IIEIE (ppb)
BEBE (m) 10 20 30 50 100
A (m) A B A B A B A B A B
1.5 7 |8 |4 |8 |4 |0 | |6 |12 9.0
3 65 | 13 | 15 | 24 | 19 |26 | 2 | | 12 16
5 1.3 | 28 | 47 | 69 | 73 | 7.9 | 88 | 1 5.3 | 10
7.5 09 | 25 | 13 | 2.0 | 25 | 3.2 | 5.2 | 50 | 7.2 | 6.5
9.5 1.0 | 16 | 09 | 1.8 | 1.0 | 1.4 | 2.7 | 2.1 | 4.7 | 3.8
| —
FIR13 -2 2EH (ppb)
B8 (m) 10 20 30 50 100
mE(m) A B A B A B A B A B
1.5 25 | 36 | 3¢ | 51 | 34 | 44 |29 |3 |15 7.5
3 21 | 3.0 | 88 | 10 | 1l |19 |14 |19 |1z |15
5 06 | 0.5 | 2.0 | 1.4 | 32 | — 74 | 14 85 | 11
7.5 04 | 0.9 | 08 | 0.7 | 1.3 | 65 | 2.8 | 2.9 | 59 | 5.0
9.5 0.4 | 06 | 0.6 | 07 | 07 | 25 | 1.8 | 1.6 | 4 3.1




52.10. &
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B#FI3—3 1EH (ppb)
gk (m) 10 20 30 50 100
B (m) A B A B A B A B A B
1.5 39 82 43 74 32 35 15 15 4.1 2.3
3 20 28 20 27 18 17 9.0 | 12 3.4 2.7
5 7.4 | 13 10 9.1 | 10 11 6.3 9.2 2.7 2.4
7.5 0.6 6.3 4.4 3.7 7.8 5.6 4.6 6.4 2.6 1.8
9.5 5.9 8.3 2.7 4.4 3.4 3.0 2.6 3.6 2.2 1.5
FE13—4 2HE {pph)
BEE (m) 10 20 30 50 100
BE(m) A B A B A B A B A B
1.5 16 74 46 91 59 92 62 94 29 29
3 2.3 4.1 | 10 25 25 a7 37 47 22 25
5 0.4 1.7 1.8 4.6 8.6 9.7 | 16 25 14 16
7.5 0.3 2.3 0.4 0.5 2.2 3.0 7.5 9.4 | 10 11
9.5 0.4 0.8 0.4 0.9 0.8 1.6 3.1 4.1 8.5 9.0
F&13—5 52.10.11 LEIE (ppb)
PR (m) 10 20 30 50 100
i (m) A B A B A B A B A B
1.5 23 19 34 42 37 36 29 28 13 11
3 2.9 2.6 | 10 0.4 9.3 | 13 15 13 10 9.1
5 0.5 0.9 2.0 2.1 5.8 5.1 7.5 8.1 7.1 6.7
7.5 0.5 | — 0.5 0.7 1.5 1.4 3.4 3.4 4.4 3.9
9.5 0.4 ND 0.4 | — 0.6 0.6 1.8 1.9 3.0 3.0
3$13—6 52.10.14 1EE (ppb)
BEEE (M) 10 20 30 50 100
i (m) A B A B A B A B A B
1.5 87 89 92 92 75 65 39 25 7.0 5.5
3 25 24 40 43 35 36 28 16 6.8 5.1
5 9.0 5.2 | 16 14 21 15 17 11 5.7 4.3
7.5 9.0 2.4 7.0 6.8 9.2 8.6 8.8 7.6 4.8 3.8
9.5 2.0 2.5 2.8 2.8 5.9 6.0 7.8 4.7 4.2 3.1
BF13—7 2EIH (pph)
S (M) 10 20 30 50 100
EE (m) A B A B A B A B A B
1.5 97 28 53 73 46 58 32 36 11 9.3
3 44 26 42 46 41 43 28 22 9.7 9.1
5 15 7.5 | 19 19 24 25 18 16 8.7 8.2
7.5 9.2 6.2 | 16 15 13 14 18 11 8.2 7.2
9.5 17 15 7.3 8.2 10 12 15 9.5 7.6 5.1
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9.6
9.0
fE(m)
£ (pph)
4,2
4.4
4.5
4.3
3.5

B {m)
i+
16
10
10

il

i
=
]‘,-_.

9.5
7.5
1.5
1.5

9.5
7.5

53.2.13 11:45~12:45

i3

8.6
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FIRLS LEEBRRCHSTH>ERREDRE JIFHE)

(ppb)
wo g BT g 3 a5 6|7 8 9 10[11|12[13]14|15]16
51, 11, 5 | NO | 19| 16] 20| 17| 17| 26| 13| 17| 15| 14| 14| 14| 18| 14| 12} 13
11%30 NO, | 5| 5| 8 3| 4| 10| 4| 6| 5| 4| 4 3| 4| 5| 4| 2
12 5 30 NO. | 24| 21| 28] 20{ 21| 36| 17| 23| 207 18{ 18| 17| 22| 19| 16| 15
51, 11. 5 | NO | 19| 15| 27| 18] 15| 12| 25| 17| 13| 11| 11| 10| 15| 12| 12| 11
14§30 NO, | 7| 5] 9 7 7 4 9| 71 3 2/ 3 41 50 3 3| 4
15: 30 NO« | 26| 20| 36| 25| 22| 16| 34 24| 16| 13| 14| 14] 20| 15| 15| 15
51. 11. 8 | NO [205(204]320|275|126|138|335/162] 68| 64| 58| 52|145/109| 70| 56
7i45 NO, | s| 10| 15, 12| 12| 14| 15| 4| 6{ 4| 6] 8| 10| 10| 9 8
8 : 45 NO, [210(250(335[287|138|152|350|166| 74| 68| 64| 60|155|119; 79| 64
51. 11, 8 | NO | 20| 25| 33| 19! 16| 14| 26| 16| 14| 13| 11| 10| 14| 13| 12| 10
10é45 NO, | 9| 7| 11| 13| 4; 4712 6 3| 3| 4 3| 8 3| 3 3
11:45 NO. | 29| 32| 44| 32| 20| 18| 38| 22| 17| 16| 15| 13| 22| 16| 15| 13
51, 11. 8 | NO | 20} 15| 28| 15| 10| 12| 34| 14| 14| 11| 11} 10| 15| 11| 11| 10
14§15 NO, | 130 8| 14| 12| 5| 3| 14| 9| 9| 3| 4 4| 7| 7| 3] 3
15:15 NO, | 330 23| 42| 27| 15| 15| 48| 23| 23| 14| 15| 14| 22| 18| 14} 13
51, 11. 11| NO | 17] 13{ 21| 14| 11| 11| 23| 16| 11| 13| 10| 10| 17| 11| 10| 10
11é17 NO. | 7| 6l 10| 7| 4| 5| & 8| 5| 6| 4| 4| 5| 4| 4| 4
12117 NOy | 24| 191 31| 21| 15| 16| 31| 24| 16| 19| 14| 14| 22| 15| 14| 14
51, 11, 11| NO | 29| 211 37| 19| 15| 14| 44| 20| 14| 13| 13| 11| 19| 14| 12] 13
17%00 NO, | 12| 7/ 14| 15| 6| 3| 8| 10| 9| 4| 5| 5 9| 7| 5| 5
18 : 00 NOy | 41] 28] 51| 34| 21| 17| 52| 30| 23| 17| 18| 16| 28| 21| 17| 18
BF6 IEBCEBRER T B S ERRMEIEE (BRI L) (pph)
g —AES e Ly a5 6| 7|8 |9 |10|1m]12|13]14]15[16]17]18 1920
51. 11, 16| NO | 10{ 10{ 10| 15| 10| 10| 8| 18| 12| 12 11| 11 8] 15 13 8 7
13145 NO, | 41 37 4| 5| 4| 4| 4| 5| 5| 4 6 4 3| 4| 5| 5 3
14395 NOy | 14| 13! 14| 20| 14| 14| 12| 23| 17| 16| 12| 17| 15| 12| 11| 19| 18| 13| 11| 10
51, 11, 16| NO | 19{ 16 8| 19| 12| 11| 9| 36| 25| 13| 11| 24| 21| 10| 9| 34} 23| 12| 15| 8
15§50 NO. | 14] 4] 13| 15| 14| 13| 12| 15| 14| 15| 3| 17| 12| 17| 16| 15| 17| 16| 12} 11
16 : 50 NOy | 33] 20] 21| 34| 26| 22| 21| 51| 39| 28| 14| 41] 33| 27| 25| 49} 40| 28] 27} 19
51, 11. 19| NO | 38; 24 17| 38| 29| 23| 20| 83| 53| 30| 33| 57| 38| 32| 32| 79| 62| 45} 42
8 ;00 NO, | 11{ 13| 11| 13| 12| 8| 13| 18| 13| 12| 15| 14| 11| 16| 14| 16| 17} 15] 14
9:00 NO. | 49! 37| 28| 51| 41| 31| 33[101| 66| 42| 48| 71| 49| 48| 46| 95| 79| 60| 56| 16
51, 11, 19| NO | 13| 10| 9| 12| 10| 10| 9| 18| 14| 9| 10| 13| 11| 11| 9| 17| 13| 10| 9| 8
13730 NO, | 5] 5| 3| 5| 3| 3 8| 7 20 6| 7| 2| 4| 7| 7| 5| 6 2
145 00 NOy | 18| 15| 12| 17| 13| 13| 12| 26 21| 15| 12| 19| 18| 13| 13| 24| 20| 15| 15| 10
51, 11. 24 | NO | 10{ 10| 9| 11| of 10| 8| 17| 13| 11 13| 11 8| 16| 14| 9| 10| 7
13120 NO, | 3| 3] 2| 3 2 4| 51 4| 4| 4| 6| 3 3| 4| 5| 5| 3| 2
14 1 20 NO« | 13| 13| 11| 14| 10| 12| 12| 22| 17| 15| 12| 19| 14| 12| 11| 20| 19| 14| 13| 9
51, 11, 24 | NO 71 14| 9| 7| 6| 30| 19 7| 17| 12 8| 29| 20| ¢ 7
16%30 NO, 1| 2 1| 1 4| 3 1| 4] 3 4| 4 5| 5 1
17 7 30 NOx | 12| 11| 8| 16| 10| 8| 7| 34| 22| 12| 8| 21| 15| 10| 12| 33| 25| 14| 14| 8
51, 11, 26| NO { 10| 7| 7| 13| ¢| 7| 7| 23| 18| 12| 7| 22| 11| 6| 7| 21| 21| 6| 8| 6
13735 NG, | 3 2l 30 2| 1p 1| 5| 4| 3| 2| 4| 3 6| 4| 6| 3| 1
14:35 NOx | 13 9/ 16| 11| 8| 8| 28] 22| 15| 9| 26| 14| 8 27| 25| 12] 11| 7




Bl%17 WEEBRBFC BT H>EEREMEE (BUBE)

87

(pph)
gy —uAES e 3|45 6|7 ]8]9]w0] ]
51, 12. 14] NO [ 10] 10| 11] 12| 17] 51| 10] 43| 10] 53] 23
11:3 [ nNO, | 3] 3| 1| 4| 14] 18] 2| 13] 5] 15] 18
12:35 | NOy | 13| 13| 12] 18] 31| 70| 12] 56| 15] 68 41} 14
51, 12, 14] NO | 7 7| 8l 11] 32| 7| 22| 13] 51| 32
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