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Tech. Rep. Meteorol. Res. Inst., No.11l

SYNOPSIS

The present project consists of three parts: (a) observation of the meteorological field with
local circulations under complex terrain, (b) observation of medium-range transport of air pollutants

and (c) numerical simulation of local circulation and transport of air pollutants in it.

The studies were performed for the three fiscal years 1980 to’82. The observations (a) and (b)
were made in the central part of the Inland Sea and its coastal regions during 22—24 July 1980,18—20
August 1981 and 27-30 July 1982.

We describe our experiment in the following for each year. The prelimihary experiment was
done in the year 1980. Hourly pilot balloon observation was made at three sites to reveal the general
flow and the characteristic features of local circulation. A Doppler sodar installed at Nithama rein-
forced the observations, and gave some information about turbulence aloft. Radiosonde observation

in the lower atmosphere was also made at Niihama and provided vertical temperature distribution .

Aircraft mesurments were made of NO, NOx and O3 concentrations, air temperature, dew
point temperature, ground surface temperature. The mesurement aimed at tracking pollutants
emitted by large stacks in the Niihama area, which were transported both by the general wind and

the complex local winds.

A multiple air tracer technique applicable to the range of 10 to 100 Km was developed, and
field experiments of the technique were conducted at Nijhama. In those experiments, two different
chemical compounds, Dysprosium and Europium, were used for tracer materials, which were released

in the sea-breeze and land-breeze flows respectively. After applying neutron rays to the sample filters

Nobuhiko Murayama, Akira Harada,* Tomoaki Yoshikawa, Shoichi Arakawa ** Junji Sato,?
Fujio Kimura, Tokiyoshi Toya, Takahisa Kobayashi, Takashi Koide, Naoshi Yano,{{ Yako Suzuki,
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Office of planning, MRI 11 Saitama University
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in an atomic reactor, electron energy was measured to obtain the concentrations of the two atomic

elements.

In order to find the actual local circulations and the related transport of air pollutants in the
area concerned, trajectory experiments were conducted by tracking a non-lift balloon (*‘tetroon”).
A tetroon equipped with a set of RAWIN was launched six times during the periods, and was tracked
by the double-rawin technique which was to measure the height and position of tetroon. Thouéh
the 1980 field experiment was not necessarily conducted under the best conditions to observe the
local circulationv, we were able to have a valuable experience related tp the experiments themselves.
An evidence of local circulation under the prevailing synoptic flow which was found in both the field

experiment and numerical experiment encourages us to further studies.

Following the preliminary experiment of the year 1980, the 1981 experiment on local circula-
tion and the medium-range air pollutant transport was carried out in the Hiuchinada area, the central
part of the Inland Sea and its coastal region. The pilot balloon and surface air observations were con-
ducted hourly at eleven sites. The upper air temperature and humidity were measured 3-and 6-hourly
respectively by slowly rising radiosondes at three sites. The air temperature, humidity and wind up to
about 400 m in altitude were measured 3-hourly using tethered balloons. The sea water temperature
was recored on ship about 10 Km off the Niihama coast. The upper air observations showed that the
temperature over the Inland Sea varied in the same manner with that over the land, in spite of the dif-
ference of cooling or heating between land and sea surface. The temperature inversion layer often
appeared several hundred meters above the sea surface. The inversion layer reached the maximum
height of about 500 m in the morning and near the sea surface in the evening. A Doppler sodar was
operated and wind and turbulence data were obtained during 10th-28th August in Nijhama. Aircraft
measurements were made of the vertical profiles and horizontal distribution of air temperatures,
humidities, dew point temperatures, aerosols, O; and NOyx concentrations and surface temperatures
in- Hiuchinada and its surroundings through 8 flights. A non-lift balloon (tetroon) was released at 500
m in altitude and tracked by the double-rawin technique for several hours, 10 times in the Niihama
area. The tetroons were flown to the west and no local circulation effect was distinct.

Three different chemical compounds, Europium, Holomium and Dysprosium, were released
from the ground, boat and aircraft respectively, on 19th and 21st. The tracers were collected at 9
spots in Niihama and 11 spots in the surrounding area including 2 boats. After applying neutron rays

to the sample filters in an atomic reactor, gamma ray energy was measured to get the concentrations

._6._
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of the three atomic elements. Whether the wind was inshore or off-shore, the high concentration was
kept long and the air mass of the tracer appeared to stagnate in certain restricted areas near Niithama.
The analysis of the surface and upper winds and surface concentrations showed that the high-concen-

tration air mass hovered between land and sea owing to the land and sea breezes and could not move

far away and that the pollutants were slow to diffuse.

The numerical simulation technique developed in the year 1980 was improved. The ground
temperature was provided in definite form in the previous model, but it was determined by the
energy balance based on the solar radiation and surface characteristics in the revised model. One of
the characteristics of the wind data in the lower atmosphere over the Hiuchinada and its surroundings
was the strengthening of the wind along the prevailing wind direction in the northern part of the
Inland Sea, whenever the wind was easterly or westerly. The lower level jet was more remarkable at

night than in the daytime. This was also successfully simulated in the numerical model.

The observation points of the year 1982 were distributed along the line_ passing through Kura-
shiki and Sakaide. The observations started soon after the end of the rainy season and terminated
just before the coming of typhoons. The field experiment consisted of PIBAL, radio sounding, air-
craft and other observations. A harmonic analysis of the upper wind variation was tried. The one-day
component of the surface wind variation showed alternation of the sea breeze in the daytime and the
land breeze in the nighttime. The hodograph of surface wind variations showed an ellipse with its
longer axis perpendicular to the contour of the land surface. The wind direction backed below the

800 m-level and veered above the level which is in accord with the inertial wind direction change.

The vertical distribution of the wind was monitored continuously by the Doppler sodar system
in Okayama. The results observed were compared with that of the nearby pibal and that of sodar m
Niihama in the preceding year. It was found that the lower and upper winds shift simultaneously in
Okayama . The updraft continued during weak easterly winds in the daytime and the downdraft pre-
vailed during southeasterly winds. The variations of wind speed and direction were large when wind
shifts and the variation of the vertical wind component was large at a specified time of the day, ina

specified wind and so on .

It was found by aircraft measurements that polluted air was transported upwards vigorously by

the local winds, especially by the valley wind in the daytime, and reached to the 3000 m level in the
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evening. The high concentration of pollutants appeared at two levels above the coast of the Inland
Sea in the evening. The developed cumulus clouds seemed to help the vertical transport of ozone and

scavenging of the aersols.

The tracer experiments were made at Tsukuba where the installation and equipment were
enough to challenge the problems encountered in the previous experiments. It was found that the loss
of tracer material in the form of minute particles due to the deposition to the ground surface was

within 1% of the released material and the effect of the deposition on the plume was small.

Numerical simulation of the air pollution over the Inland Sea was carried out by the two step
model. The first step was a three-dimensional time-dependent local wind model, which calculated wind
velocity and the vertical diffusion coefficient. This model had been developed by the year 1981. The
second step was the photochemical air pollution model which was also a three-dimensional model using
the result of the first step model as input data. A second step model was further constructed with two
submodels, a diffusion and advection model and a photochemical reaction model. The emission rate of
pollutants was assumed to be a constant on the land surface whose altitude was less than 1000 meters.
But on the southern side of Shikoku, no pollutant source was assumed. The results showed than ozone
was transported upward by the well developed valley wind in the daytime, and the vertical distribution
of pollutants agreed well with the aircraft observation. In the night time, however, there was some

disagreement about the vertical transport of pollutants between simulation and observation.

In Chap. 1, ground-based observation is summarized with the description on the observation
network and period, specifications of the low-level radiosonde and tethered balloon used, and exam-

ples of data with the format of MT data files stored.

In Chap. 2, the meteorological aspects of the atmospheric boundary layer in the Inland Sea
area are discussed from the viewpoint of land-and-sea breeze by using the field observations. Individual
paragraphs deal with wind field, mixing layer, vertical diffusivity and the local phenomena, i. e., con-
vergence and divergence associated with land-and-sea breeze, and cyclonic vortex appearing at the time
of wind directionvinversion. Analyses of temperature and wind fields observed on the ship, at an inland

and coastal stations are particularly shown by crosssectional presentations to clarify the features of the

boundary layer.
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In Chap. 3, air flow observation in the land-and-sea breeze regime is described with paragraphs
on non-lift balloon observation and analysis of 1980 RUN 1. The data are presented with horizonatl

trajectories and vertical fuluctuation both in Figure and Table.

In Chap. 4. aircraft measurements of various meteorological elements and air pollutants, such
as NOx, ozone and airborne particulates, are described in detail. We were rather successful in getting
data on the areal distribution using a twin-engine plane. Instrumentation with specifications and cali-
bration of each instrument used and the data acquisition system are first given, followed by the data
observed and analyzed for 1980. 81 and 82 respectively. In particular, the vertical profiles of pollu-
tants and the diurnal variation of surface temperature are analyzed, and the data of moisture fluctua-
tion are discussed for 1981, while the diurnal variation of the pollutant distribution is discussed with
vertical cross-sectional presentation. The abrupt change of pollutant concentration observed in a con-
vective cloud is shown with a continuous record for 1982. Furthermore wind observations by use of
Doppler navigation are discussed with the data obtained in trial experiment. The data acquisition

system is shown in a flow chart which contains the MT file name.

In Chap. 5, Doppler sodar observation is presented, by which vertical profiles of wind field and
turbulent parameter are obtained up to several hundred meters in altitude. After summarizing meas-
urement concept, an example of the results observed is presented and the variation of the wind field in
the boundary layer is discussed for the days of 1981 and 1982. In the last part, the MT file data-set of

the Doppler sodar is dealt with.

In Chap. 6, transport or diffusion experiment conducted concurrently with field observation
in 1980 and 1981 and that in Tsukuba in 1982 by use of activable multiple air tracers (AMAT) are
overviewed, Here are presented a review of the foregoing studies, techniques of the AMAT, the
sampling, a comparison with that using SFy tracer, the results of field experiments, the experiment to

evaluate deposition of the tracer and the overall summary and conclusion.

In Chap. 7, Which is the last, under the title of numerical simulation of photo-chemical air pol-
lution using the local wind model, the numerical experiment on transport of primary and secondary
air pollutants is described in detail. Starting with the first paragraph on the role of local wind field
upon air pollution, summary of a numerical model and mesoscale or local-scale meteorology model is

presented with basic equation, heat budget at the ground, description of boundary layer, upper bound-

__9_
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ary condition and horizontal boundary and a simple one—Way nesting method.

Secondly, an air pollution model is presented with the description of an advection-diffusion
submodel and a parameterized photo-chemical reaction submodel. In the fourth paragraph, two-
dimensional land-and-sea breeze and photo-chemical air pollution are discussed with computational
condition, cross-sections of wind and pollutants, diurnal variation of pollutant concentration at the
ground. Next, the local wind simulation at the calm in the Inland Séa area is discussed through com-

parison with field observation.

A part of this research was suppoted by the fund for researches on environmental pollution

prevention granted to national research institutes.
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Table 1.1 The location and classification of observation points in 1980
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Table 1.2 The location and classification of additional observation points in 1981
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Table 1.3  The same as in Table 1.1 but 1982
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Table 1.4  The durations of observations and classifications of observation points in 1980
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The same as in Table 1.4 but 1981
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Table 1.6 The same as in Table 1.4 but 1982
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= 4 e Table 1.7 The record of surface weather observation (1980)
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Fig. 2.1 An example of the wind distribution in the case of land breeze (0600JST 22nd
July 1980). The upper and lower figures belong to the altitude of 50 m and 450
m respectively. A half barb is equivalent to 1 m/s in the following of this report.
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Fig. 2.2 An example of the wind distribution in the case of sea breeze (1400JST 22nd
July 1980). The upper and lower figures belong to the altitudes of 50 m and 450
m respectively.
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Fig. 2.6 An example of the wind distribution in the case of sea breeze (1500JST 19th
August 1981). The upper and lower figures belong to the altitudes of 100 m and

500 m respectively.
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Fig. 2.7 The vertical cross-section of wind, potential temperture and dew-point tempera-

ture on the north-south line through Niihama (0300JST 20th August 1981).
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Fig. 2.8 The wind distribution in the case of land breeze (0300JST 20th August
1981).

The upper and lower figures bélong to the altitude of 100m and 400m
. respectively.
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Fig. 2.9 The data observed on the ship off Nithama (19th-21st August 1981).
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Potential temperatures (K, solid lines) and mixing ratios (g/kg, broken lines) ‘ob-
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served by tethered ballon (19th-21st August 1981).
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Fig. 2.11  Crosssections through the Bisanseto (29th July 1982). A belongs to 1200JST,

B belongs to 0600JST. The distance between the left and right ends is about 70
km. The ordinate is altitude (m). Broad lines are isentropes. Narrow lines show
the vertical profiles of potential temperatures.



[EBEFERRE %115 1984

Altitude (m)

JUY 1982 Day and Time ( hour )

Fig. 2.12  The diurnal variation of the potential temperature vertical profile in the Yoshima
(July 1982). The abscissa is the time and date and the ordinate is the altitude
(m). Broad lines are isentropes. Narrow lines. are vertical profiles of potential
temperatures. Intersections of the 30° Line and vertical profile lines pass through
equivalent time lines. The times of vertical profile lines are also identified by
numbers at the tops of the vertical profile lines. The scale of temperature is
shown in the left upper corner.
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- Fig. 2.13  Hodographs of the diurnal wind variations and average wind vectors for July 27-30
1982. Large dots indicate midnight. Direction of time lapse is shown by arrow
marks on the ellipse. On the left areal distribution of hodographs at an altitude of
100 m is shown. On the right those at 800 m and 1500 m are shown.
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with dotted lines) over Niihama for July 1980, analyzed with pibal and radio-

sonde data.
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Fig. 2.15 Vertical diffusion coefficient Kz over Niihama, estimated from pibal and radio-
sonde data for July 1980 (dotted line is the mixing depth.).
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Fig. 2.16  Time-height cross-section of vertical diffusion coefficient Kz for July 1980, nor-
malized with the mixing depth.
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Fig. 2.17 Kz distributions in each wind system for July 1980.
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Fig. 2.18 (@) Kz over Matsunaga for Aug. 1981, estimated from pibal and radiosonde data.
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Fig. 2.18(b) The same as Fig.2.16 (a) except over Uoshima.
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Fig. 2.18(c)  The same as Fig.2.16 (a) except over Niihama.
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Fig. 2,19 Movement of convergent and divergent lines in connection with the land-sea
breeze around the Inland Sea for July 1980.
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Fig. 2.20

The same as in Fig. 2.19 but for each time. The left and right figures belong to the

ground surface and altitudes of 100 m respectively.
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Fig. 3.1 A schematic diagram of Niihama city, and locations of releasing sites (A, C) and
) tracking sites (A, B).
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Fig. 3.2 A terrain around Hiuchinada area, and locations of two axes of the reference

coordinate.
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Table 3.1  List of the non-lift balloon observations.

Year 1980 1981
Month July August
RUN NO. 1 4 5 1 5 7 9
Day _ 22 23 23 | 19 20 21 21
Time 11:05{01:02|{05:29|06:20{10:30{06:22{22:35
Releasing 7 )
sea A A A sea A (¢
site
Tracking
duratiop .8 3 1.5 2.5 4 2.5 3.5
(hours)
Main
NNE - NW ENE WSW W SW ENE
direction
Elevation| 200 350 250 200 450 200 100
(m) | 400 500 400 350 550 300 350
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Fig 3.3 1980 RUN 1. Open circles are placed for every 30 minutes after release of the
balloon.
a) Horizontal trajectory, and the numbers mean elapse time after release of the
balloon.
b) Vertical fluctuation.
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Fig. 34 Same as Fig.3.3 except for 1980 RUN 4.
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Fig. 3.5 Same as Fig.3.3 except for 1980 RUN 5.
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Fig. 3.6

Same as Fig.3.3 except for 1981 RUN 1.
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Fig. 3.7 Same as Fig.3.3 except for 1981 RUN 5.
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Fig. 3.8 Same as Fig.3.3 except for 1981 RUN 7.
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Fig. 3.9 Same as Fig.3.3 except for 1981 RUN 9.
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-Table 3.2 Elapse time after release of the ballons and horizontal coordinates,
a) 1980 RUN 1, b) 1980 RUN4, c) 1980 RUNS.

1980 RUNL 1980 RUN4 1980 RUNS

T5> X - Y T» X =Y T 5» X = Y
(MINs KMy KM) (MINy KMy KM) (MINs KMy KM)

0[-0.15 2.60 0| 0.0 040 0] 0.0 040

10 [-0.15 3.20 5/=0e72 0431 5| 003 =020
20| 0.10 3,20 10|-1.60 0.52 10[-0403 =0440
30| 0.45 4.85 15/-2.13 0.68 15|=003 -0450
""" %33t 201-2¢59 0485 20, 0e0 =0440
25(-3.32 1.06 25i=0.03 -0.20

30(~-3¢73 1le11l 30| 0620 =020

35[-452 1436 351 0450 0420
B0 [isewn seatsea 401=5.18 1.76 40] 0490 0460
90| 2.65 8.35 45 | B3I AR 45| 1460 1400
100 | 2.40 8.60 50| -8445 4435 50| 2440 1460
110 | 2.25 9.00 55| 5%33e363¢ 33334 3¢ 55| 3410 2430
120 12.05 9.75 60| =7+45 4496 | 60| 3.60 2420
130 | 2.05 10425 65| =752 5.50 65| 4410 2,20
14012435 9.90] 707453 6.22 70] 4290 2.90
150 | 2.35 9.25 75| =670 6416 75| 5490 3430
160 | 2.30 8.05] 80| =-8+75 8450 80| 6470 3.10
170 | 2.80 8.55 85| =775 8.50 85] 7.20 2,70

180 | 3.65 7.45 90| -8.82 10.48
190 | 4.85 8410 95{~9.78 13.16

200 15.60  7.601 100[-9.25 13.06
210 | 6.60 8.00 105] =665 10,92
220 | 6445 7.95] 110{=7.20 12.93
240 | 5.85 9,35 120] -6.85 14.86
250 1 5.00 9.75 125/ =674 15,98

260 | 4430 10475 130|{ =678 17.18
270 | 3.85 11.55 135| -6+19 16439

280 | 3.15 11.80 140{ =5+60 16.10
290 | 2.95 12.45| [145]-6+02 18467

300 | 2,60 11.75 150[ =4.69 17.40
310 | 2.30 12.15 155| =3.80 17,05

320 | 1.95 12.75 160] =358 19420
330 | 1.70 13.05| |165| -2.76 18,66
340 | 1460 13465 170[-2.10 18,65
350 | 1.55 14485

480 |8.90 16430




K[EFEHRBIRRE F115 1984

Table 3.3  The same as table 3.1 except for a) 1981 RUN 1, b) 1981 RUN 5, ¢) 1981 RUN
7, d) 1981 RUN9.

1981 RUN1 1981 RUNS 1981 RUN7Y 1981 RUN9
TH X =Y T s X - ¥ Ts X = Y T s X = Y
(MINs KM = KM) (MINs KM - KM) (MINy KM = KM) (MINs KM = KM)
0 0.0 0.0 O] %HMHIK Fwpun 0] 0.0 0.0 [ EEEE I
S| -~0.46 =0.07 5 1.29 1.85 S| 0.17 0.05 S 36363e3e3t sa3ERH
10 =095 -0.,29 1o~ 0.61 1.15 10 0.48 =0.03 10 [ wRiERE
15} -1.,38 -0.39 15 HISH 30t 15] 0.71 =008 15 |33 03 astfn
201 -1.94 -0.39 20| -0.80 -0.48 20 s R 20 3305306 R
25) -2.58 -0.44 25| -1.55 -0.84 25 | staien sate 25 [dseaeni s
304 -3.13 =0.55 30 -2.28 -1.28 30| 1404 -0.75 30 [seseaoen e
35 36536333 3336 % 35 =2.90 =1.83 351 1430 -1.01 35 [ 336343838 3
40f -4420 =0.81 40| =3.62 =2.16 40 | sasRH ORI GO [Nnw WERRR
45 | RIS IS 45 =4457 -2.23 45 | %3350 30X 45| 2.09 -2.98
50| ~5.16 =1.25 50| =5.47 =2.26 S0 [ e3¢ 363333 50| 1.98 -3.04
55| =5453 ~1e55 55| “6438 =2.42 55| #3335 33333 55| 2401 =2.93
60| =622 =1.97 60| =749 =2.55 60 [ 333636 33430365¢ 60| 218 -2.77
65 | #3tHHHK I 65| =8e34 =2.40 65| 2.76 -2.85 65| 2.35 =2.59 |
70] =710 -2.68 70| -9.17 -2.35 70 | 336363 HIaex 70| 2451 -2.44
75| -7.34 -2.82 75[-10.18 -2.33 75{ 2.80 -3.19 75] 2.71 -2.46
80f =8,09 -3.25 80| ~10.24 -2.16 80| 2.97 -3.39 80| 2490 -2.35
B5 | s sesesestst 85| ~10429 =1.95 85| 3.13 -3.65 85| 3.46 -2.74
Q0 |3363836238 36343363 90| -10410 -1.86 90| 3423 =3.70 90| 3.53 -2.52
95 | 3330303 33838363t 95| =11.05 =2.03 95| 341 -4.05 95| 4.18 -2.67
1004-10.36 -4.52 100{=11.25 -2.09 100| 3.81 -%4.00 100 | 4.03 -2.26
1051-10.18 -4.84 105[-11,50 =-2,03 105| 3.72 -3.98 105] 438 -1.91
1101-10.65 =5.40 110(=10.90 -1.95| |[110] 3.86 =3.77 110 4466 =1.37
1151-10,70 -5.66 115]-10422 =1.79 115] 4411 =3.90 115| 4496 =1.19
1201-10.99 -6.00 120|=11.33 -1.84 | [120| 3.98 -3.77 120| 5.76 =0.96
1251-12,13 =6440 125{-10.45 -1.564 125| 3.84 -3.93 125 5.81 -0.97 |
1301-13.56 -7.10 130]|~1033 -1.44 130 3473 =3.97 130| 6.17 -0.81
1351-13.54 ~6.85 135({~-10.58 -1.28 135 | 33630363 o33 135 6.25 -0.68
1401-13,81 -7.32 140|-10.42 =1.13 140| 4+31 =4,.55 160 | 6462 -0.37
145 [3638336363 36330385 145] -9.81 =0.90 i 145] 6468 =0.35
150 Pesssesese s 150(-10.40 =0.68 150 | 6444 =0.30
155 [®3330363t 336363 155|-11420 =0459 155| 6.51 -0.48
160 ‘14.69 ’6-72 160 _11.07._0.39 160 6.52 _0.7.2
165]=11401 =0.27 1651 6428 =0.97
170({-11.53 =0.25 170] 6434 -1.05
175[~12452 -0.29 175] 6482 -1.10
180(|=12.07 -0.38 180 | 6467 -1.31
185]-12.66 =0453 165| 6458 =l.44
190|-16.38 -0.66 190] 6271 =i.49
195{=15.90 =0,62 195 6.66 -1.70
200 |=16457 =0.49 200 8.74 -1.83
205/-15.57 =0.25 205] 7.74 -1.96
210(-16.81 -0.15
215[-15.20 -0.28
220(-17.12 =0.40"
225|-20.29 =0.17
230[-18,07 ~0.2¢4
235[-19.22 -0.55
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Vertical heights of the balloons for 1980 RUN 1,4, 5.

1900 RUN19495

T(liN)=Z2(M1)

T ] RL R4 R5 T <1 _R& RS T | RT R4 T R1
0 0 20 20
1{131 135 136 611401 411 269 121)353 414 181342
TR 199 16 157 T T T 092|350 403 273 1221349 414 |~ I52( 342
31220 208 185 | 63383 386 286 _]123[342 415 183{ 364
41238 234 212 641379 376 300 1241342 415 184|356
51253 247 232 651379 3706 314 12513406 408 165|356
0275 267 245 60{379 375 519 126|343 408 186|355
71297 287 253 671382 370 335 1271351 448 187|366
T 8[320 3057253 |77 B8 3857376 340 J128| 361 457 | T |188(376
S|342 322 253| | 69]386 376 352| 1129|364 446 1189|385
10[363 340 253 701403 379 354 130|264 442 190|384
111380 347 253 711406 382 3690 131)361 431 1911356
121392 347 253 724097382 365 | T T [1321360 431 | T 1192|330
13397 347 255 731407 386 371 133|357 433 193|332
14397 352 260 764|400 389 374 1341352 440 194373
15|391 360 2721 750398 390 376 135|352 408 1951376
16386 364 291\ | 76(|355 389 38% 136|340 400 196|369
171386 373 294 771398 388 397 137340 423 197|351
18| 286 379 289 781398 388 397 138|344 468 198|335
191385 381 266 791398 388 404 139{344 470 196|331
"20(386 382 256 3013595 380 406 1401344 471 200330
121|389 382 250 811396 379 408 1411344 4638 201|330
221397 382 240 821399 379 405 1421344 462 202|349
231401 382 236 831399 382 401 1431338 43¢ 2031346
241401 378 236 7| 384|386 382 350 144{338 427 2041337
25|401 375 236 851370 382 375 145{338 438 205(337
26400 375 2368 86|363 382 347 146|335 455 206337
271393 375 229 87|370 364 315 147|335 433 207|337
28368 375 228 [ 8B|373 400 276 148|338506 208(337
291356 375 228( | 891373 408 233 J1491340 5131 1209)329_
30(359 377 240 901371 423 186 15013407500 210322
31|386 397 267 911365 425 0 151[338 566 211|322
T32|400 397 259 921|365 425 i 152|332 5172 212320
33]399 401 294 93{365 420 0 153]329 516 213|323
341397 401 296 941360 420 0 1541331 521 214327
351397 387 296| | 95{355 420 0 1551335 521 215(343
36|395 3687297 961352 428 0 1561361 520 1216|362
371397 353 296 971357 435 0 1571375 500 2171378
38397 359 294 981357 437 0 158|380 476 218(389
39{395 358 294 991357 435 0 159(380 453 2191394
40395 358 294 100358 432 0 1601379 444 220|389
_ 411395 365 294| 1101357 432 0 161]379 436 221(348
421395 382 292 102|357 409 0 162]379 427 222|329
43|394 381 285 103|353 382 0 163[379 423 223|329
44| 394 381 283 104360 352 [0 164{369 424 224|329
_ 451391 381 283 105(380 294 0 165|366 429 225|320
46391 381 283 106|394 262 ¢ 166{357 441 226{307
~47{391 381 285 107]412 261 0 1671357 461 227{300
481391 380 300 108|421 230 0 1681387 470 228|288
491391 377 296 109(424% 233 0 169{367 483 229|281
50390 374 303 1104138 259 0 170|380 489 2300279
51|390 374 308 111]394 309 0 171{380 494 | 231|284
521392 375 300 112|375 315 0 1722937503 232304
53404 387 291 113360 334 0| |173{394 503|  |233|314
541414 392 291 1141350 350 0 174]406 501 234314
55{ 426 395 330 115342 355 0 1751369 0 235|318
56432 396 346 116342 374 0 76[371 0 236(329
57| 435 396 325 117352 390 0 177|356 0 | 237]331
58[ 433 402 275 118370 400 0 178|353 0 238]340
59| 429 409 264 1191363 405 0 1791342 0f | 239/340
T60141l 411251 1204364 6127 0 1801362 % 240{337
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Table 3.5  The same as table 3.4 except
for 1981 RUN 1,5,7,9.

1980 RUNIL T (HAIN) =7 (A 1961 Aukls5279
T LRl 7 [ RIJTT [ RIJIT [ RL T ] RL_R5_ R/ RS
0.0] 20 0 20 &
2411333| 1301293 |361|251 | [421|230 0.5 31 41 17 &4

242132711302 13%41 15621284 | 4221230 FTi
2431330|(303|326/| |363[331|[423]|232
24413301 130413451 |354]336 | |e24|250
2453231305349 (355|255 | [425]259
2461324 12081349 |300] 285 | |a2a]25¢
2471322307347 |3071250 | [427|250
248325 308|346 |355 (296 | |425|2%s -
249 |331|[309|320] |369|312||429]|227
25013251 310(3207 |370|315||430]224
251|300 |311(311}|371{315([431]|224
2520297312311 372|309 |[|432]|216 18572867225 210
253129611313 1321| (373|306 |(433]213 191 309 225 220
2541296314 {354 | 1374|296 [[434(203 0196 325 219 9351
2551327113151363] 13751284 [ 435|197 5|201 340 213 242
2563231316356 |376|279 | |436|192 5301212 347 206 247
5
0
5

V]

5 11

O] 78 #uT 92 63
51132 #3333 136
1142 332 168 147
5{137 64 181 152
01137 110 193 1u2
51137 126 200 162
U|1377156 206 173
51148 187 213 176
(158 217 219 189
51169 256 225 199
0
5

25735311317 (355} (377|279 | |437|194 212 363 193 252
2581354 131381334| [378|278 | [438]200 212 370 181 247
259135411319 (33213791274 | 14391221 51218 370 168 247
2603541 |3207|328| 380 275 ||4s0]225 e Ss Te 207
2611330 13211325/ 13811296 { |441]234 10e5(223 378 162 247
262(311( (322|332 (382298 | [442(23% 11401223 386 162 242
2631303 13231334 1383298 | [4431231 11.5{228 386 168 236
2641307324332 |304|288|{444]228 12.01228 386 174 231
2651325 |325|312] 1385287 | {4451227 12.5(228 386 181 s
266335 1326(303{{336(287||446(227 13,0228 386 200 nxx
2671307327300 (3871287 | 1447|241 13+5[218 386 213 3t
2681299 ([328]291 | |368(285 | |448|243 1420|207 386 225 194
269130411329 1298| 1389282 (449|243 1445|196 393 232 uxs
270(308({ 3303191390272 ||450]236 15011857407 265 #x
2711307 1133113191 13911272 1451|232

z7g . 75 4 1 199
272133311332 ; 1545|175 416 251 1

50169 432 257 205
27313511|3331306| 3931274 |]453|265 12.5 169 439 257 %k
2741344 | [334 {286 | [39413057] 454271 1740|169 455 251 %X

2751338|13351285| 13951318 | |455[243 . 4 33
276 (338336284 396|291 | 456|247 : {5;3 i§§~4§§-§ié-§**
277135311337 1284 | |3971262 | 457282 18+5]|185 500 245 210
278|347 |338|279 | [39c|263| [558|285 1920185 568 245 205
2791322113391279 113991288 | 1459|247 19.5/185 523 245 199
280 (3101|340 4001299 {460 (212

2811310(341]276 (401|296 |]461[200 20-01180 523 233 195

282298 ||342 (278 |402|294 | |462] 198 : 32;2 }SS—?%% §§§ }32
2831295343276 |403]266 | 4631197 21.5]180 539 219 189
284 (2971|344 | 275|404 (266 | (464|191 55201180 531 213 189
2851303 113451279 | 1405|271 (1465|183 22.5({175 500 213 183
2861316 [34612827| (406|271 ||466]153 33,0175 485 213 183
287132411347 1285 | 14071265 11467189 2345|175 477 213 183
288|3211(3481257 | |4081259 | |468)194 5440|180 470 2137183
2891313 113491306 | 14091254 |1469|197 2445[180 462 213 183
29012951350 |309 | [«10]256 | |a70(222 55,0180 470 219 153
2911295113511300 | |411)256 (471|220 25+5]185 477 219 173
29212938 (13521291 | |41z|259 472|179 ‘26401185 500 219178
2931298 13531291 | 14131250 | [473]179 2645|191 508 219 173
2941298354291 | |414 234 ||474[183 79T 51 219173
295(299 (1355|284 | 415|224 [|475] 186 27.5/191 523 206 173
296 (296 [[356[285 | [416]222 [[476[ 186 58201196 539 200 173
2971338 113571288 | (417222 1477|189 2845|196 539 200 168
2983391358262 | [418|222 ||478(213 2940|196 546 187 168
| 299130111359125111419{227 1479219 29.51201 554 187 168
300(27211360{251}|420|229|1480]220 el 201 5¢ 716

30.0|2017554 187 168
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1981 RUMNL»55799 TCAINI=Z(iH)"

T 1 Rl R5 R7 K9 T X1 R5 R7 K9 T Rl R5 R7 R9

3051201 554 187 log 6045223 470 302 110 GQe5]|261 523 283 110
31.01207 523 200 leZ2 6101225 470 309 110 91.0[261 523 203 110

T31.5[2077508 206 157 6145|225 77 309 1lo | [ 9105|261 523 277115

32.0:212 303 213 157 62.0{228 508 309 110 62.0(266 523 270 115
32.5]212 493 225 152 6245|225 523 302 110 | | %2.5(272 523 270 120
33,0216 4335 245 152 63.0{234 339 302 110 < <% 523 277 126
33.5|21b 435 257 152 23.5(23% 540 302 1190 323 233 131
3440(218 477 270 157 54401234 539 302 115 506 233 136
3445|210 470 277 1o5é 6445123975397 302 1151 | 485 230 141
35.0(218 477 283 152 65.0(239 508 309 115 %% 485 296 147
3545|223 485 283 152 65.5[239 500 315 115 485 309 152
36.01223 493 290 1521 | 6640239 485 315 115| | 485 315 157
3645]223 493 296 152 66.5|234 470 315 115 477 3227152
370223 493 290 147 6740239 462 315 115 477 328 147
37.5(2237493 290 147 675|234 447 315 115 477 322 136

3840|223 4385 290 147 6840|234 447 315 115 477 322 136

3845|218 485 296 147 63.5(239 455 315 120 477 322 136
3940218 493 296 14l | |69.0(234 4585 31: 120 477 315 141
39.5{218 435 315 141 0945|234 493 uxx 120 477 309 147
4040(218 477 315 141 70.0(234 5006 309 126 470 296 152
40.5(216 470 315 136 | |770.5|23% 500 309 131 1005 |%%% 477 283 157

41.0(212 470 315 136 101.0{266 477 270 157
41.5[218 462 315 136 101.5[266 470 257 157
42401218 470 322 131 | |72,0{239 493 315 131| |102.0|266 462 251 157
4245[212 470 328 131 7245|245 500 315 131 [7[102.5|266 447 238 162
4340|216 477 328 131 73400250 500 322 126 | |103.0261 447 238 157
43.5(218 435 328 131 73.5(256 500 328 120 | |103.5|261 439 238 162

44401218 493 322 131 | |74.0{256 500 335 120 | |104.0]|261 447 232 162
44,5223 470 3227131 74.50261 508 335 120 |104.5[261 439 2327152
454041223 455 315 131 ) | 75001261 516 335 120} [105.,0|261 439 232 141
45.5{223 447 309 136 75.5[261 523 335 120 | |105.5[261 439 232 131
46401223 447 302 136 | |76.0{261 523 xxx 1201 |106.0|261 439 232 120
46,5225 @32 290 156 7651261 523 ww# 120 | |106.5|261 439 232 115

47.0[223 432 233 131 77.01256 531 309 120 107.0]266 439 238 110

47.5[218 462 264 131 77.5{256 531 296 115| [107.5|266 439 245 100
48401212 470 251 126 | |78,0{250 531 283 110| [108.0(272 439 245 89

4645[201 470 245 120 | | 7845{245 523 277 115 | |108.5(|277 447 251 84
49401201 470 238 120 79.01245 516 270 1151 |109.01277 47C 257 94

49,5201 470 232 115 7945|245 500 264 115 |109.5[283 477 257 120
50.0(201 462 232 115 80.0(239 500 264 115| [110.0[283 485 264 147
5045(2127432 225 120 80.5(239 500 264 115 [110.5{288 493 270 168
51.0{207 432 225 120 81401239 463 270 115 |111.0(288 493 277 173

51.5]|212 432 225 120 §1.5|239 485 264 115 111.5|288 493 283 173
52.0[212 432 219 126 82,0239 485 264 126| |112.0(288 493 290 173

52.5(212 %39 219 126 82.5|245 470 270 126 |112.5(288 493 296 168
53,0212 432 219 126 | |63.0/250 462 270 136 | |[113.0[283 500 290 168

53.5(212 439 219 131 63451250 455 270 136 | |113.5]283 500 290 162
54.0(212 447 219 126 84,0256 447 270 141 114.0(277 500 283 173

54.5[212 462 225 126 84.51256 447 270 147 114,5|277 500 277 183
55.00212 470 238 120 | | 85,0261 455 270 147 | {115.0{277 500 270 194
1755052127477 245 120 85.5(261 462 277 152 | |115.5]272 500 270 205
56e0(212 485 251 120 | [86.0|261 485 283 147 | 1116401272 493 264 219
565[212 493 251 120 66¢5|261 4937290 141 11645(272 485 251 210
57.0(212 500 257 120 | {67.0/261 493 290 141 | [117.01272 462 251 215

57.5[212 508 264 120 8751261 500 290 131 | |117.5]277 455 251 210
5840|212 516 264 120 88,0261 508 290 131 | 1118.01277 447 245 210

5845(218 516 270 120 88.5|201 516 296 120 118+51283 447 238 215

59401218 516 277 120 | _|89.0[261 516 296 .120| [119.0(283 447 238 215
759.51223 485 283 115| | 89.5|261 523 2590 115 [119.5[288 455 245 215
60.01223 477 296 115 90.0]266 523 290 110§ |120.0{288 462 245 220
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1981 RUN1»55759 T(MIin)=Z(i

T | Rl _R5 R7 _R9 T T RL _R5 R9 T [ k5 Rr9 T | R5
120.5|294 485 245 220 15045337 477 263 | 160.51516 284 | 210.5[470
12101299 4393 232-215| | 1510|337 477 268 | 181.01523 279} [211.0)470
121.5]299 500 219 210 151.5]337 470 268 181.51523 279 211.51470
122.0{305 5090 219 205 152.0(337 470 274 16240(523 290 |212.0{470
122.3/305 500 200 199 152.5|332 470 274 162.5]523 305 212.5}470
12340305 300 193 205 152.0(320 470 27644 { 183.0(531 322 [213.0]477
123451299 300 1764 205 1534501332 477 274 | 163451539 332} | 21351470
124401299 500 187 215 154401337 6493 285 | 184401539 332| | 21440477
1242512964 508 206 220 | | 154451343 516 263 || 184.5(5397522 | [ 21445485
125.0|288 508 213 226 | 155.0|3458 523 274) | 185.0(546 311 | 215.0(500
125.5(288 508 219 231 155.5[343 539 274 | 185.5{540 306]| | 215.5{508
126401288 508 219 236 | 156.0|343 539 279 186.0]546 306 | |216.0]508
126.5]286 485 213 230 15645]326 539 284 | 186455317316 || 216.5]|500
127.01288 462 206 236 157.01315 531 284 | 187.0508 327 | | 217,0493
127.5|288 455 213 242 157.5]299 508 284 | 187.5|508 338 | 217.5/493
12840283 447 213242 | 15640288 493 284 | 188.,0(508 348 | [218.,0{493
128.5|268 447 225 242 15645(253 493 284 168.5]508 359 | | 21645500
129.0{265 439 232 242 15940277 493 234 189.01508 365 [219.0({516
129.5(294 432 232 242 15945 | % 485 284 189.5{503 365| | 219.5|51¢
130401294 432 238 242 160.0]|283 485 290 190406493 370| | 220.0|516
T130.51294 432 245 236 160.5|%%% 477 284 |'190.514937 370 [220.51523
131.0]294 416 257 235 | | 161.0|288 477 290| | 191.0|485 359| | 221.0(523
131.5{294 416 257 230 16145294 477 290 191.5[477 359 | | 221.5(523
132401299 416 264 236 {16240/299 470 290 |192.0(470 359| | 222.0(523
132.5]305 a4le 277 242 162.5| 0 477 295 192.5(462 354 |222.5]531
| 133.01310 424 277 242 | 1163+0| 0 485 295| | 193.0]462 354 | |223.0|539
133.51310 432 270 247 163.5| 0 493 309 193.,5(447 343 | [223.5]539
134401315 432 264 252 | 164,0| 0 508 300 [194.0(439 343] | 224.0]539
134,51321 439 257 252 {164.5| 0 516 300 1564451439 343 | [ 224.5]546
135.0(321 455 257 258 | 165.0| 0 508 295 195.01432 343 | | 225.0 (546
135.5{326 447 251 258| | 165.5| 0 S16 295 195.5(432 338]| | 225.5(546
136.01326 447 257 263 ) | 166.0] 0 523 290 |196.0(432 332 [ 22640 (531
1365|326 447 257 258 16673 0 523 290 186.51432 327 [226.5]508
137.01321 455 #%% 258 | | 167.0| 0 523 290| | 197.0(432 327 | 227.0(503
137.5(321 447 Sxx 252 167+5| 0 523 290 |197.5|432 3321 |227.5508
1380315 432 251 252 {168.0| 0 523 295| |198.0]432 333 | 228.0 508
138.5|315 424 257 252 16845 0 516 295| {198.5(439 338| | 228.5|508
139401315 416 264 252 169.0] U 435 300 199401455 343 | 229.0 /508
139.51315 424 264 252 169.5] 0 470 311 199.5[462 3438 | |229.5]493
1400315 455 257 258 | 170.0| 0 470 316/ [200.0(470 343 | | 23040 [493
140.5{315 462 251 258 170.5 0 470 327 200,5 (470 343 |17230,5 |485
141.01315 477 251 263 | [171,0| 0 470 338 |201.0(477 343 | | 231.0 (477
141451315 500 245 263 | | 171.5| 0 470 348 [201.5 (4777533 | [231.5 470
14240321 516 245 268 172.0] 0 470 365] }202.0|485 327| | 232.0 |462
142.51321 523 0 263 |172.5| 0 470 375 |202.5493 327 [ | 232.5 462
143401321 531 0 274 1173.0] 0 470 381} [203.0(493 3221 | 233,0 {447
143,5{321 546 0 274 173.5[“6 477 386 | 203.5|508 316 | [233.5[439
144401326 546 0 274 |1764.0| 0 470 361 204401516 311 | {23440 |439
144451326 554 0 274 | 1745|770 4777391 | 204.5(523 306 | | 234.5 (432
145,01332 539 0 274 | 17540 G 485 391 [205.0(531 300| | 235407432
145451337 508 0 26c| [175.5| 0 500 386 |205.5|531 295| [235.57(43>
146401343 516 0 208 [176.0 0 508 375 20640531 290 | 23640 {432
146.5|3487 516 0 268 176.5 0 508 365| |206.5{523 290 | 236.51a32
147.01354 516 0 268 | §1770| 0 500 354 [207.0]500 279 | 237.0{432
147451354 516 0 268 | | 177.5] 0 493 343|71207.5]|493 274 | [237.51 432
148.01354 516 0 2681 117840 D 493 327| [208.0(493 274 | 23840 ]439
148451354 516 ~ 0 274 | 17835 0 493 315 |208.51493 274 | | 238.5 1455
14940 xxst 500 0 2741 [ 179,01 0 500 306 |209.07493 279 [ 239.2 462
14945 3% 493 0 274 | ['179.5| 0 516 290| |209.5]493 284 | | 239.5 470
15040337 485 0 268 180.0 0 516 290 21000493 284 | 240.0}470
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3.4 fEIH

ZRUNOD S bEEHHESEL . BREICRSAVRAR, 1980 RUN 1 %23 %,

SERIFEEDOMNE 3km O LT 400mOEEICRE s N/ce COKIKIT 8 Bfilichic > THE
ErEE L, 1BEOREEEIEO 200~400m OF EOEE Al L,

7 B22H D118 5 FICHUR S 0l K[EKIE . £ 0% 2 B3 & 400m DEE ZJL~ [ - TN
T3, FEEiTbc b L—3— KB FE6FE) KkbE, BETHREBIN b V- — 3~
B0, FEED M V- —HEMSE TEIN TS, ThiFBZ 5L BEOHME10km i
T, BEABRESMMPUTTHECEERLTVWE(DEEZI SND, TROE, Hici3i EXIdH
FAETIALEL, 400mDEETIEZ ORROBEMS ST 52RO LTVEERSN 5,
IS OFEE T, BOREK D05 FEiLHAROKRZDABBEECRHLON TS L, &
HeN&Thb, EOR#OREESOMHERIT, TRBORRIEAFHEHFEL . FElLARIKREET S F
HIERMSEEEF ICHET 5 T LRI NI,

FEE - A8 - BlE Bt (K2.3) TEEEORENKT L, AELELIRITEO
H100m 2RO CZIEEEHO—RAPBEE TH 5, L7ihi>TE OO bSO EE 121
FRZESR TN E T EBTFHENS, Ll REDETIER, / YU 7 v— YOl &E &
Bt RORESTICLIRAEEMLLTAS L, ABLZEDRER & Z OEflOHEHD EH
ERREBEOHRERBING, LIch->T,. COBEBOEDOSHIZ. ABLFBROBDOMETIE
HE LEES . ZOHIRD & 0 FEMSADBAMSMKBETH 5 T EMBFP- T,

g & X B

J. Sato 1975: Estimation of Turbulent Diffusivity over the Tokyo Metropolitan Area from Constant-volume

Balloons. Pap. Meteorol. Geophys. 26, 3546

—— 1981: Some Aspects of Diurnal Variation and Profile of Vertical Turbulent Diffusivity in the Atmos-

’pheric Boundary Layer, Pap. Meteorol. Geophys. 32, 247-256
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7 &
J VY7 b e =V OFEE
L 27Y07hervv—vEid
VY7 b e rw—VEBNCERT 30— v 3ATIL BEREEE B S 2, A—5FE%E
BoOLHSIESNTV S, TDDSN—VDRAZEIOBEDAICHHITS T LILEEDT,
SN —VITMA B8O DFEBICL > T, /S —VHEEL, POBEELLOIETE (AE E0%E
B LBEAEHSHOED) ZROFER (JEDERSSEICHITSEELNE, GER) %
ERICIEETHILENTE S, COLHIC, ARIN /N Vv—VIEEHAR (BEALVEBEEZDL
72dD) BJRILBBELHINBED = VICHFEDETDOERAEFET 5L EZ o, DT &N
“/7 U7 b (non-lift) e Nww—v 7" FEINBZEHTHH 5,
2. EEDOFHE
AIEHC BN L SO Z LT 5 LICL > T, BRIL-0OEBEIT IV -2 BEIEH E
MTE B,
1) AROHE:E
a) / VYT - VO ETOEEEN L, RUBEZTO BHEN L, 1, RORTH
bIns,
Lo = PV — OhoV—w ———O
L, = PuV— PeV—w——Q
L [ Vo @ HIETO/ V- Y DB
V, ! BEZTO - vEE
Ppo * METOETEE, fm: @ BEZTOEIEE
Oho : HILETODA~NY v LHE
j bny P BEZTONY Y LEE
w o —VOHEE
EBICB AV —VYHEEATE L D/NT YR L > THNV— Y DOEHEIR. DIDHTHS
| BELTEDT, TheZEELTH 5,
WY DM ETHHRENINE (L, =0) KK b3LI KLz iv—vic, SS5KCEEZ
THHENNE (L, =0) KL 5CMA58E0 Awid, TOL, &L, EDELORHONS,
Aw=L, — L, —m @
7220, L, <L, ORIV AR ST C LTk 3,
QRicd. QX ERAT 3,
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AW= ( 022V, — PpVo —w) — ( PacVo — PhoVo —w)
= ( 0V, — PaoVo ) — (onV, — 0noVo ) — (W—w)
= PV — PaogVo ———— @
(NI LHZADERIAEILLD, PuV: — PnoVo =0)
LT, RDEHICBEOREEET 3,
V., =V, + AV ®
Paz = Pao — I\ Pa ®

AW = (pao —A pa) (Vo +AV) - paovo

= PaoVo + Lao AV — A 8BVo — A 03 AV — 035V,
=lho AV —A 0V, —A pa AV — @

QR THEEE EFE3HIIEEL T &L
SAWE P AV —A 6V, —— ®

b) VIEoWT/ v 7 b e Nv—VEFOEERKe 2 RELT
AV=Vyeas AP )

EBLo APHBB—ELLIEED/, Y )T b « mNv— Y ORAEZEDRDE S TH 5,
Oz @K IcAT 5,
AW= 0oVo e+ AP —Ap, *V, — @
TR/ v Y7 b e - VB LOEAKXNTH S,
b) APRKRD LHICLTERD %,
AP = ANK[EDOE(ICL 2H53) + (WEDREZILIC L2H5)
BIWEEB, /Y7 b« v—VYAEEAEL O S LTHERT 50T
Pao (M ESE) — Pax (BEZTOKE)
TR, F2HGE CHHICL->T, NEDHES APy £7E5DT
A Pu=Phs — Pho )
TRDB, 72770L. Phzv Pre RSV —vDZNFhEEZ, I L TORNETH 5, APuld

Pho (: Phz. ) _ Pno + AP o
To T, T, + AT
L0, (7L, T, @BHESE, T, + AT (=T;) GEEZTOSE)
A Pa= Phoé,;\_;r (&
TEbHE 5,
c) V, 20T
O &0
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Lotw Q@

V, =
° Pao — Pho

THROLE D,
2) AR LOER
BRI ARoHER
UTEESFEE LFTEL,

Tk, 2 v) 7 FEBEE (83.10) KHE-TR->TH5 L IF L0,

FhiL— LIRE B

InkgAa

HEEAL m

W 5

WL A%
pov k3 B#H 2 hEw) 9
L] -
5 R i % HEE He E
wor m To ‘c Fao b mb Fro mb
eV A TS m Tz % Paz mb mb Pz mb

A AR AW=fioVo dAP— ALY,

273,24+ T, (°C)
Tz To(%) To(°K) w(g9) Lo (9)

+ + [
| B (mb)] /20 (9/0) . (9/2) A2/
——— — ]

o
ClFI “_l =
Vo (2) (9/8)

ol(mb’)
2Xx10°
(mlo)
L X X i x |
120 (9/2)
AV 0 [ @
| >I<

aw[ )

L [ @] 2w _@i=1: @

Ak 5

A% af gy

4t %

~ Fig. 3-10  The field book used in regulating the non-lift balloon.
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VYT e Su— YEERERIO YV Y FRRlICL 2. ThETNKEDOBEE (0.60c./100m).
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TNZTNOBEAOKRESEL Y. BEAS 57 (K312, K313) THAE 3,
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A

I\

K Thk c mOBRTHEMRY.
KXTH2»Hcm=mb &{HEE
L. 2= ORAEZERD

A
ES
NY—=N e — HRA
=Xavy

Fig. 311 A U tube used in regulating the internal pressure of ballooh. It is shown by the
difference of water level of U tube measured by cm, assumed to cm=mb.
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a) g ‘ b) gy

] T 115
DENSITY

of DRY AIR

114

113

112

m

1101

109}

108

106} pENSITY
of
2051 pRy AIR
20 30 10475 ’ 0 20 730
TEMP of AIR °c TEMP of AIR °c

Fig. 3-12  The nomogram used in caiculating the density of dry air as functions of air
pressure and temperature.

a) b g
a9l x 10"
. . . . . ; . o
x10”
180F ° DENSITY of HELUM GAS ]
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1451

165

DENSITY
of
L40f HELIUM GAS

10 20 30 0 ’ 10 20 30 -
TEMP of GAS °c TEMP of GAS °c

Fig. 3-13 The nomogram used in calculating the density of He gas as functions of air pres-
sure and temperature.
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HSHEZERECRIET 2T E XD b, & LABROIKIISELD D, 2 OBENC & 3Z/LOERE
EHHET B LICH B, MERBROL > —Do0ENIY. MEFRERT L~— FORETS 5,
CNOORE. BHED T & L4 —FTh ZHEH»SOBT 5 » 7 2 LEHEBRHEOSH 2EBHLRT
H Do FIMERMBERIBHTICE B EH0HKE VA, MEBER TR e 2HEOFEEEESIC
RET BT EMBTE B,

SUEDBRITIR. BEOLETOELROEEAE BB MCIRET 2720, XIAESHORES
T o 7o SUETRATARICIMA TREAHORTICL EBAE B oo FLMBRMBEL T V- F
DRIE & T X 5720 FEHIITIT - 720 SUEDBRITIE. BID 2 Y EORR AR E 2 72 b, BEYRIBE
OREIMIE A RIE L BfEAR & BRALOBHEEWESICT BT LickEs LI »7c, F 781
DXFE T BBEFSEII 1500 mATF TEE L7cds, BRISEDIC L > THRERRIERID
DHELDEHESNTO BT EHASAIITD, 82FITiZ3000 mPl L THMRAILEL 20

7. COBRIcE VTR, BEROBRIRITHOT. JIOMER BLE®KR. PS—1 KT,
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42 BRBE
4. 1ic 3ERNICHZBEIR R L BRIREE R, ThZivNl«- BETHD . MZEHE
AicHE U B AEE L, DT IRSBHIESEOBMBIC 20T~ 5,
4.2.1 fEs
BRNCER Uiz, AERO COMMANDER 685 (804F) & CESSNA 404 (81, 824F)
D2BET, M41l. 42K ZONERE, RA2ITHREER LT,
BACERS e 5 v —CHkER. [UEEERT. BiRRIEEBIc LD B, MZEROM
B. S, &% (ROLLING, PITCHING, YAWING) %A3{EBd AL LM TE %,
05y —Citk Y R 7 LIIWHEEHED | DT, 2 AP SOEHOEN—FE L LML D
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Table 4.1  Aircraft instrumentation.

BOm B B

A 198 0% 19814 19824
fin % # | AERO COMMANDER 685 CESSNA 404

fr @& | =5y —CHinkiEE 95 v —CHikEE

& | Qe SRR

% B R
S B V- As—BE B R TRE R
B E|% A3 @i, Ly o @Est | Ly-a@Est
M ERRE R R R
®os B H & & | Bgtar, RuRmoat
z—avu — W=F 4 JIWATVH —
RRERE REERMEEE (NOF, NOxit, O3
HI B2 - | VIR v 274
T O REG VTV VYTV RT L, 7= 5 NEES

Fig. 4.1 Photogragh of Aero commander 685 (at Okayama Airport in 1980).

CRERALE LIBRRICE 2 L0 S FEAFIA LTV 5, 6B TRHRAN - LTHD., 2%t
DE—GERD S 2 RDABIAERD T OR AL HABEERD B (il 1983), ORI LTk
EENIALEIF VIDEO PLOTTER (M43 ickD, Hkhd 759 V& FickRESh. Hibh
g oh 5,

RIEGBBRTAE b —HEE» SOBEREICEL 2 DT, BERH0OM . SEYI10km £ ©fF
Rtisk 5,
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Fig. 4.2 Photogragh of Cessna 404 (at Kochi Airport in 1982).

Table 4.2 Performance specifications of aircrafts.

BS| B A.C.—685 C.—404
RARBEEER 9,000LBS 8400LBS
= E:l 6,472LBS 5377LBS
EXEMER 6,693LBS 5547TLBS
® R e e 2307LBS 2,853LBS
OB B 8| 400G/ H(240LBS /H) 34G/H(204LBS /H)
BROEHERRA 322G 340G
FRATIRRE Rk, 8.00H 10.00H
® T oE 306 km,H 306 km./H
B H A B| DC28V.200A%X2% DC28V.100 AXx 25
ffite BE A (B K) L450NM L793NM
+ 7 % 1,490 f./min 1,575 f /min
o BE OBR OB 820m 721m
& BB g 685 m 649 m
T v Y v GTSIO-520K GTSIO-520M
5 7 435HP X 24 375HPX24H
ERERSE 25500 ft 30,000 ft
2 ] 1419m 1412m
£ E 13.10m 12.05m
2 = 4.56m 404m
xE=E £ E 2.55m 3.60m
R = 0.18m 0.75m
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Fig. 4.3 Loran-C video plotter.

4.2.2 ¥—3IH—BEsH
— IR = HOTRREER T, MEQERICE W TASEORIEICEE L.

SEDY vy DY — I 25 —ERMOMF. ¥ = vy — ZRITHANCE G THIE TS
WO T 72 (K 4.4)0 HES (1972) It L hiE, BRORERASKSEEDOY 1,/ 3BET
HHLEZ LN, RITHFDOY — I 24 —D R, LOBRE FRIBMZ 5h 3, £4.3B8L0™4.
SICHEA U/ BGRB8 v — 3 2 5 —BEHOHRE - RE-REE T,

4.2.3 B&EMRES

BIFE L82FE DRI IE . 4B IE A28 O ZE A S IEFUREE 2T 4 W 7o

T3 100 QOB SIEFMOBEZEIIC LB B OEERTE L CEEZRD 2 bOT, +—
IR —IHRTHAEDS ) =7 - Th 5L VS FIEEE - T 5,

BAREE TORE EREMA B0, 2BOY 2 V8 —HEE 1L T 5, K46 ICEE~
OHOMBRAE, ThRALLCEZOHES, K4 TICKRE LR E T4,
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Fig. 4.4 Sensing probe of the thermistor thermometer.

Table 4.3  Specifications, Thermistor thermometer.

I H * B
€ v Y = =324 - CEEEBF5BT2)
B OE % 20~ 30 sec
= B DC15V (#1)
vy — 80Z %140 (mm)
S A S
ZE 2 2% 220x150% 120 (mm)

40 . I ;
: Thermistor Thermometer
o
—
30 -
w
o
oD
=
<
o<
Lt
o
=
Ll
= 20 .
Qo
= T = 13.87 + 0.098 V + 0.000153 V2
fom]
=z
= Bridge Resistance 9.2 Ko
v JUL. 5 1980
10 y ] 1
0 50 100 150 200
BC QUTPUT v (v )
Fig. 4.5 Calibration curve of the thermistor thermometer.
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Fig. 4.6 Sensing probe of the platinum resistance thermometer (the middle).

Table 4.4 Specifications, Platinum resistance thermometer.

7] H H 53
A Pt 10002 (0.5%0
woE #OM —10C~ +40C
H 7 DC 0~1V
B E K 3.3 sec
I AC 100V (5060Hz) £7/3 DC 12V
sk b & YNy~ 658 %200 (mm)
Z # 2 220%x180x130 (mm)

4.2.4 BSE

BOME LBIEDRBE DM ICIZ, BAE (EG&G International, Inc. MODEL 137) % (& 8
L7z,

CHd & v —NDEHE LICATERD Afl, ThESHL THEBIY., BRICHEIC—EDE
SOEDFAEMFFT B L ica v bo—w LT, KRAPOKERE EPHEICT - - OSSR D
EAAEEi (1000) TRETHODTH D, £ 4.5 ICERTOMHEE, 48Tt vy —0
ABIE . B 4.9 IKBERA~DID MR &R T
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SOE l T I I
[ PLATINUM RESISTANCE THERMOMETER
~ F T = -11.51 + 51.44 V + 0.540 V2
o 40 L
° [ T=-11.69 + 52.11 V
~ -
#
30 [ .
=
2
& r
< -
- I
= L
S 20 [- -
S
a .
I L
& t
2 I
Z10 | -
1) .
R
- JUL. 10 1981
Io) :|\||§\'Illll||1_[4ll‘lllI‘ILJI‘llLJllllIlIIlIllll(
0.0 0.2 0.4 0.6 0.8 1.0
DC OUTPUT Vv (V)
Fig. 4.7 Calibration curve of the platinum resistance thermometer.
Table 4.5  Specifications, Aircraft hygrometer (EG & G Model 137).
I H L -
A OE #H —-50C~+50C
oE K K 0C~50Cik+0.5C
-30C~0CIEET0.6°C
—50C~-30CRE11T
B & B M 2°C/sec
# B E +0.5C
H A 0~5V DC
A OB B E avho—jpz=.y b —20C~+607C
' Y% —-2=v b —-60C~+70%C
5 IR 115VAC, 50~400Hz, 55W
A ¥ <+ =® avihrag—ar=y b 300 %200 x 150 (mm)
£ v - 2=y b 105X 65 & (mm)
v OB =B % 6kg
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Fig. 4.8 EG & G Hygrometer Model 137 aircraft sensor assembly.

Fig. 4.9 Sensing probe of the aircraft hygrometer (left: side view, right: front view ).

4.2.5 Lyman-alpha iBEs}

Ly — ¢ BEEFHEKREHA LITRBE D S 12156 A D Ly— o« S O KESIC & 2 TIE
NO A4 ¥ F » v N—TRII L THESHEE A RIE T 3 DT, KEKLESHE A EMICH DEOIG
FRETHE ST BWERE LTT 2 ) H RSN (Buck (1973, 1976)). XicHiZerEiilic
AL 5N TRD (Lemone & (1980) %) . SERELABRI bFHshTH 3 (BEA
(1980). A& (1983)),

€/ L7z Electromagnetic Reserch Corpo. 80 Ly— o @& Model— BLR DK% £ 4
61079 o B 4103 REVNAR TOREEROF GUEEHDOLD) Th b, HALHHIE
KEEEAT 2L S50 77 v 7DBEHB LTV S,
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Table 4.6  Specifications, Lyman-alpha humidiometer Model BLR.

" H H L3
#oE E 0~30g/m
H Val 0~5V

X8O R B 1%

SRR —20~+60°C
BERFE 0.1%./C (0~407C)
B 0 1KHz

F H & E B . —55~+55C
Savia—wpa=y b —20~+607C
B E B #§ | 24~32VDC, 0.1 A max

A I I S B 4 X24 %X 8cm

avba—jaz=y b 12X17X9cm

H = Wo2kg (F—=T7n1%288) -
30 — Y I T T
= Lyman-alpha Humidiometer
>
20 | -
-
=
p=
=
2ot -
(98]
,— N
— a = 0.3542 + 2.7948 V + 0.2737 V
«Q : JUL. 29 1981
< s :
0 | | »l‘ : | . 1 i J ‘
0 1 2 3 4 B el _‘ 7

LOG AMP OUTPUT Vv . ( V. ).

Fig. 4.10 Calibration curve of the lyman-alpha humidiometer Model BLR (in 1981, in a
wind tunnel).
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Ly—a BEEFHE/NE « BET 1 KHe O IG5 b 572 EOFIAHS 505, REZICEbHATY
% MgFy BKEIC LD T v F ¥ P S NBOE W SREEE > T B, % ARITHREENENS
CERBI ONBODOT, AFFON S R F—alg L LA, BEEIICIEKT VI —LT
BEI ) —=v 7 L,

BE~OID I b 1 > Tl . BOREARICS 3 DLW 3720, BEHOEREHC 2
74 FRICHANZI SRS 0 5 2 TE 5L SICTRL 41D, MEREAETEORD 5w
— A A U THIE L (R 412)0

ey N

Fig, 4.11 Lyman-alpha humidiometer locked in the cabin (A) and its power supply (B).

Fig. 4.12 Sensor head of the lyman-alpha humidiometer (the middle, in 1982).
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4.2.6 RIVEEHRES

MRMEEEORIE ICIT. BEBRFAMHEREGT FATHEE ER—2007) 2R L.

T, Y S OFRABE = 2 V¥ —% L v XTIGRE U CTHRMERIHE~ATI L. BHRT
(PbTiO;) DIREEIC L > TEBEHNIAEEB 2 DT, BEIEMED 5 OFRNEH = 2 vF - &
HEFNAME T 2 ¥ — EERE FH) 237 -F a v~k > TRAREFIKAATS
CEiILE-T, EDZ A NVF-ZICHYTIHNEEBT. ThicA€e vy — ik - THIESh
FBRERIAES = 2 v F — BB L TINET 2RI LD, WEMED & DIRABE = 2 ovF
- (RECHEEsNE) 28T 5,

ER—2007T 03 T4 VI VETREDHRATHD . HERHERTERI N TR -V XD S
DD SKRIFIT/NY « BEADSKOEN TS, TLBHEN 0505 L0FTEALND LI
FEENTVEH, COBMRMEARFIC L AEEMELBET DL IBHENTVS (A
BHE, (1977)) LHICENTOERICIMESENTH 255, BATHERT 21841, Kot
RMESWICEEZELE VIREERE > T B0, BRlICH 7z » TREERE 1.0 IcEE L
THEA L,

B 4181/ %E. £ 4. TICZDABRER Lic, BiENde72 4 2 7 LRk, BETEBic/h
XRREHITC. RITHFETERF +» VT 5L D ICBENICEY T 72 (X 4.14),

BOREEFORIEICE., -3 25—, OLEREE & ER. [EHOKEmREELBG T
BEAEIC KR ZRIOTH 540C F TEILS /- TIT o 72, K 4.161C814F 8 HICHE LR %2R
T ER—20071CE V=T 54 F =B L TOTHANBIEERICK 3 L 5D BWEENTOBH,
L TR 2R TRF S B,

(a)

Fig. 4.13 Infrared radiation thermometer ER-2007 ( (a) front view, (b) rear view ).
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Table 4.7  Specifications, Infrared radiation thermometer ER-2007.
B H fan =3
wWoE R E R -30~+150°C
mooE B X RERE 0~+150CTiEt 1.5CLIA
~30~0TTIE 3.0CLUA
o' R E ~10CRLETIR 0.1 CUT
- 10CUTTIRO0.2CYUTF
wWoE B H A 2° (fEHE)
B & B E RO 8.5~12.5 um
BO% & K 95 BOVEADICH LT 0.7 YT
- - AN NERNVEITIRT 4 V9 VEIR 417
72 AVEIRTRT 4 V9 WER 3HT
P = A |
W h ' E T 10V GakEE)
g8 £ & ¥ 100mV./C
HAO4ve—5r= 500 QR
o v 7 b # —30~+125%C
m & L W E C1.0~0.5 GlEAIz)
A A ERE 0~+40°C
& " NiCd (NR—SC) x 48 (12 V)
#F B B ™M B T 2 B
A KERICTT 0 =7 1 ¥ 7 BHEERT
% | B B | 3mm
N ¥+ B 79 X 112 X 215 mm
& &’

42.7 BE, RREMSE
SUEDBIITIE . EIUMERO 4+ BIFMS —2% b0 LTIl FO THHERNEL T v
N WERI, EHEBUFICH S BiC Eppley 0 REEAG T A L TASIMENTE L1,
2o BEEHA R A MR ICRE L. MEOREELH/ 2 Y35 vy vRER TIE S
BHEICIDHF I ANVF —ZRKDEZEDTF —LICR A IR F—aBHOLNTN S,
BRI &~ — A O BEEEREHCRHES 5 60T, ¥ 3 Y F— A% -

AMk 1 2kg, KBS0 2kg
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A: Infrared radiation thermometer
in the cabin, B: Video camera,
C: Monitor TV,

40 T T T T
Infrared Radtation
. Thermometer
(&)
° 30r -
—
(NS
o
oD
Z 20 4
[~=4
[}
o
=
Ll
-
S -0.137
< | +3.909 VvV |
2 10 +0.081 v2
<
—
w
AUG. 4 1981
Fig. 4.15  Calibration curve of the infrared radiation 0 | ! | ]
thermometer ER-2007 (in 1981). 0 ! 2 3 4 5
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THRNEE A v + L TRABRHE IS0 2RIET 5,
K48, 49T ZThOMEEE, £ LIOCREERETRT. K 4.16138E~DEY (TR
ZRT

Table 4.8  Instrument characteristics, EIKO Pyranometer MS-42.

B H *t %

A = & A 0~2.01ly/min

52 B 5mV./1ly * min (7 #V,/W-m™2)

- 77 500Q)

s & ®EE % 3.8sec (1/e:B5E)

BEFY)TLb ¥0.1%./C

Cosine # 2%

VTR L

Foo- A 66 mmB AR F—4
(0.3~2.8 um)

~F B 150 X 120 mm

H i} 0~ 10 mVDC

Table 4.9  Instrument characteristics, EPPLEY Precision Infrared Radiometer

(Pyrgeometer).
H H - B
H W% T1%, 0~700W./ m?
& i3 5uV/W e
N IR #7000
s & E E 2 sec (1/e1B%E)
B E K E 2%, —20C~40C
Cosine # 5 %LIA
KoOm # | L
Foo- & 30mmgZ¥Yay k-4
(3.5~50 #m)
~F 73 190 4 X 80 mm
Table 4.10 Calibration constants of radiometers.
% E B OE E K
L& A HEET AB81161 6.78 mV./ kw + m™?

A 81167 6.83 mV./kw* m™®

EPPLEY RHERIHET 22063 F 3 4.33 &N/ w+m™
22064 F 3 4.07 oV/wem™
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Fig. 4.16  Pyranometer (A) and Pyrgeometer (B).

42.8 R=F ORI VY -

REIFICFEEL TV —0/VOREZNET 2HE T, —ERBOERE R Y 7 TRAI L,
e 7 v 7Tl LTlELZ DRFIC L » THELS o2 B FIHEE I L D Y Vv 2 RERE
SICEBRT B, BELEOBEIL = — v VIVONRIUKET 5720, /v 208 E KEE EEDE
BWE) KL T —o vONEAHBEIEENS,

BUELBEDHANICB VT, VA VHDN~F 47095 —KC—01 %ML, FLD
FaPsn7N vy —KP—01 &8 Ui, MRBRFIIEIWVAESETF o/ BRICEREL.,
E#7 — 5 EEEREICAT T 2% & o7, BATORMOPREEZR 4171, F7cZ Otk
AFRAINTRT,

4.2.9 RKFLAEES

RIAEGHELEBE 1T NOFH. NOx &ty O3 31 @ 3 DOEAH SR E N B, VWIFN bR
T TINIF e Y RE) KLBAERTH 2, NOFTEY Y 7 VKR EGBED O L BE.
Fis&#. 20 0; & NO ORI XD A2 HERBFEEECLIVDBECERT S5, NOx
#Hd NO FroRiBtic BB A0 11 NO, % NO BT L TRIE S 36D T, NO & NO,
DREOMERET 5. O stV v T RGEZF LY (CoHy) EBAEL. 03 & CoHOK
JIC & 0 28% NO G & EFREAETRHES %0

{LFFOtEIC & 2 RESR IBENLE CRIEBESR O MICSEEE & HRERE &30 oo
ZERERICIE B L TO R0, [RMBLELHRZLERVH D, TLBNEELSELT L0




S[EMFFEARE #1115 1984

Fig. 4.17 Particle counter RION KC-01 (A) and Cassette data recorder TEAC R-80 (B)
(in 1981).

Table 4.11 Specifications, Particle counter (RION KC-01).

" H * &

wooxE ® W& 03mmgpES5L>rY (0.3, 0.5, 1, 2, 52m)
WF# 0~100,000M. ¢

JE # S SEERZE A 70° IFEEL K

Nl
7.

OB &5 #E 0.01ct”34sec. (0.5 4/ min)

RFER DO FHEERE 5%LIF (100,000 ¢ Di5e)

H 7 T4 VINTY vy —AHAROEREL ¥ VDN TNV R A
BB &’ E 0~40°C, MHXHEE 85 BLIT

£ ) 100VAC £10V, $H110VA

AN T B 29 x 11 x 42cm

& B | #1lke

THFED/NSTEMEBCIER TSRV, R4A12CER LARABT TR RSB LNTEES
DOHERAE, K 418IKEAN TOERBIRAATRT .
4210 XK]YVFTYVITLRF AL

REZDH 7Y ¥ J IO ST 0 SBIEIC L BB AS ZIT » 70 ER 25mmDF 70
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Table 4.12 Specifications, Air pollutants measuring system (KIMOTO).

ft 3
3 H -
NO&t NOx &t O, &t
B N s T (eEFrE
BNBRHEE | 1 PP - 1 PPb
Wl GE # P | 1~2000PPb 1~2000 PPb

Ssec IT (90%fE)

‘ 5’sé‘c:m< (90 %1E)

o KUY 7b

T 2PPb LIF/H

+1PPb LF/H

24 RY T | 2%MR/A 2 %L1/ B
F (| 38X 46X 185 cm 38 x 46 X 18.5 cm
& B ‘

;ﬁ/‘J lSkg .

Fig. 4.18 Air pollutants measuring system (A: Ozone meter).

— 9 —
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VIR EDF 5 EVRIEEAE ARG, H T ABOT =k v F (BEE) kDA
n. KSELRAEEE (NO. NOx., 0350 & ¥—=F 4o any vy —~mlahi, K419
s 7avFa—TEw=F—WFERT,

Fig. 4.19 Air sampling system (Teflon tubes and manifold (A),in 1980).

4.2.11 VIRV 25 A ; ;
81 L 82FEDOEMI T, Video Camera, Vidéo Te‘xpe‘ Recoder, €£=4 =TV EE L. it
M T OEOMBZEORT % Video Tape ICILER L, BRIDREIA, SIEFHEHRTREIA
7. 824FIE Video Timer ARV TEEAICEIBING Lico (I L VTR ¥ % 7 %K 4131

R o

Table 4.13 . VIR system.

" .. H | B %

=y TNEFALa—s— | E©ss- HR—2200 (VHS)
ho—EFEAAT €7 5— GX—V8
ACHNY-THF5— | Ess— AA—P 22
X—hwdpoky | Es5— MZ—V78
£=5-TV | Er5— CX—6l (6%
EF¥454<- | TFOR—A VTG—33

BRILET -9 BERT 4 V907 — 5 NEEE ABTFIER KXHE7 -7 g
U7 B LcT — 4 IR & 2 DR HEAEE A1UCTR T S0FEIC(ERH L7z bod L814E,
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Table 4.14 Specifications, Data acquisition system (KIMOTO).

T I3
IH =
19804 1981, 19824
% & feAREFILE DP—103 WABFITE MCDAS—F1106
CPU g w b 8w b
A/D %= #a 126y NEH#H 12y vEBR
7 - % B | Fauvsrhwy b MT X2 9b5vs A—=FVMT
T RE R E 90 KB x 2 1200ft, 1600 BPI

BUEICHER L b D& TRERENRENL
LB, EbLd8Ey bDwA o
YEa—4 —ERALNEREETH
HEB/MLSOTFu s/ EEER. £4
TYTRT v Tt —4 —iCXDBEN
HESNIH, A/ DEBRBCLDF
4 VI METIKEBRI NS, T DR,
TED O NI LR R P (AT [E] & 25 4
BiTbh., COFEEIEHEIN S,
LS NS T 4 VI NMEBR~< A
(=l I I Al [ s B = R/ -V (v
iKEEHoh, BOESPMmD 7 4
VI NMEFLAEDE THERT -7 Eic
o b, BE LR S
FHICEHEE BT, 80N 4P, 814
M3, BUEMN 1LLTHTH B, K420

T — & INEEB ONE AT, Fig. 4.20 Data acquisition system in 1981. Data and
tracks are displayed on the CRT displays.
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43 S0FHMAUAME
MZERICAKUERRIELEE (NOFH, NOxat. 0; iP). FRARSHEES ChEFERE). ¥ — 3
xa~ﬁ§ﬁ‘%ﬁﬁ%%ﬁt\%ﬁiﬁ&@%@%ﬂ@ﬁw%ﬁot;Ch%@ﬂﬁ?—am?
4 VI NT — IR TG L, $720 5 v—Cit X BHZHONLE b BRI Lo
BILZEBEZREME L. R 416K THBICAET 6 BOBRIRITET > 720

Table 4.15 List of observational flights in 1980.

774 + &S H it # 3 B 15 5 %) w7 R
11 198074228 04:55 06:55
12 ” 09:32 11:26
13 ” ‘ 13:58 15:52
21 1980 7TH23H 04:51 06:52
22 . ” 09:49 11:47
23 ” 14:02 14:58

BOEEOBRIOR SV L, BEELITOBERORREE. BB LZIEE L. REEUMRD X0
RO A BBICEI TB L EICh Bo Z D7, EIKHETIETOBROKTAH O
EAIT 2 Too B 420D SR A26ICET 54 FORITFa -2 (1) & ZOBOEEHEE (F) %5
?Qﬁﬁ:—xunjy—ck$bwﬁéntﬁ§%ﬁﬁwwfnybLf%mt@mf.mﬁd
LOBRIGREN T 5o BRMER LBICAER (T). MABRE (Ts) #XOHEARE (Td)
PRENTOT, FRICE Op & NOy BIES SUBEMRSATO S, 754 MESI2 13, 22
DIEDT 54 P CRETFOWTRAL 7 VIRITIC & BRBATE ORI 7. WEBHER
200m# 5 1,400m % TTH 3o

. COEMERNA CR AR AR E K L U, 1981,
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DATE=800722 TIME= 455- 655 FLIGHT=11

flight 11 in 1980. T: air temperature, Ts: surface temperature, Td: Dew-point
temperature.

60— :
o
et T
w
m .
E V*% oo \&WMM%#WJW”NMWNM;MMV*W"“MM w/mww . /‘/\’\’\.A o “ Ans W}’W\'WMWMP’
o
=
w T
- d
o1 ! .
200/ T 4
]
[
e
: 3‘1 oo} O3 : 2
Zz \ HEIGHT
°
b )
‘l‘ Y1 s maes T T U oty e . w,»mmmf
(o} : o
©5:00
Fig. 4.21 Flight course and time (top) and examples of observed data (bottom two boxes),

HEIGHT(km)
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DATE=800722 TIME= 932-1126 FLIGHT=12

U

60 T T
Ts
5 /
©
5 30
[ ot et
< g Wl eyl Wh.'r Ay 1 il : JNIAN
x A ot g VN AR Y h,ﬁwm% iy L
o
& Tq
-
0 | |
200 T T 4
HEIGHT
)
2
31 o0 \ 2
z
(]
o | 4* /.f.
b, 1 "
0 [ \f'r ﬂ*ﬂ‘T"T‘Y‘rﬁf‘(}my/\vr-rmw"l‘?‘{n‘f'rﬂﬁ\m P MWWM;I;’WW?WMTHWWJ L “

10: 00 11:00

Fig 4.22  Same as in Fig. 4.21, but flight 12.
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DATE=800722 T

IME=1358-1552 FLIGHT=13

Fig. 4.23

Same as'in Fig. 4.21, but flight 13.
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DATE=800723

TIME= 451- 652 FLIGHT=21

60 ,
3}
z / |
=2 30 . : L
R, X ” Ty L ot Wy .
b R a ST I W s dSOE A W et
m e
8 \
T
w d
-
0] L .

200 1 a

3
NOx

[«
»x100+ / . 2
(@) : HEIGHT
z
(1]
O

Fig 4.24

Same as in Fig. 4.21, but flight 21.
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DATE=800723

TIME= 949-1147

FLIGHT=22
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Fig. 4.25

11:00

TIME

") Same as in Fig. 4.21, but flight 22.
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(WY)LHOITFH -
o

=23

FLIGHT

1402-1458

TIME=

=800723

DATE

(O) 3UNLVHIANIL

200

100}

(add) xON‘€0

TIME

Same as in Fig. 4,21, but flight 23.

Fig. 4.26
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44 NFEBRAFEROBITEER 15:15—15:20 JuL 22 1980
441 BECXSAREREORESHO | o
HE )
RFH O 10 km i 50T, BIRHic Y

3 ERL L RRELEREEOMESHOBR 1000
1T -7, 3EOEH & SBADOHMESTIL Nox N\
WREIS R ABOEIEAR L TIRLIIOA, 22
H® 2 BRI T 200~ 600 m iC 5L ERE
600~ 800 miCHMLEE GFEE). £D ki
FRFOLEEHKEEL T, K4.2TIK 1
FIELTT 54 M13D & X ICHIE S N BAL

NOx . Oy DEAE AT %R o BT E O I e %% o
BEICTEEMSS 5, O BER TR 0 "N
LEBCHRE, BEEBTRIESLEBIT gy 427 Vertical profiles of potential temperature
ZicEd. FEOREBTIRIRBELE - and concentrations of NOy and O
T £ 1200mBLETH 3 EOBA ebserved n ght 13 (uly 1950>
&b 12ppb IR TRIE—ETH 7t NOx BERILMHIITEL . 5ppb 2T 2 5DiF 400m L
TlbFPIRONEDAETH -7,
4.4.2 ASFLEEBREOKTITH OB

B 250~ 350 m D & X ICHIES NicF — 4 > THO/ NOx BEDKTEAH %X 4.281
AT o BITREN T AAHIOERE I Z DRADREICHE T 5, BlUAIIZ22H D13R5857 ~ 156552
BT -7 bD T, 15BDOEE 300m TO/NA R —ic L B EEBKICEZAETNT VS, £/
IR PIC & 5 L EHERE X HITRY . FIEE TR0 ED SR 300~400m % T, WG
BTty ©0RbERT RS OIERIREICE $ > T 5 &5 ICHA 5, Mltthis
HAEICHEY) 242 E Tk NOx BEE A DEL . MERO NOx FILBHI~NEEIN TS LD
D SR, | , |

4293 ERICIE ST O3 IRETH 5, NOx BEDSH ERRIE T, O; BERIHEA
BRITIFERICES 1/ % LTV 5, fofl. BEREET TPOPRENSE V. K42TTR L
LOITEE SO MLULTROPREEBENLOT, O O; F#EFMAL THH S hic—REYE
CEREA S 5 EEATEOTHS S, ZHUCbhdb 5T NOx & Oy DA DEEHRITZD
ARISHBEL TV 0TH 5 EEL b, NOx BRIGICE » THET 2HMEEOE
BRI R 7 — T, TAERID SHEH S B RE R REOHRAIREA T, » 5RERERE D
BB X IBT v — sk, HBVE S TRICEEL TV 5o THICHLT Op MEIR. Rt

Height
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DATC=800722 TIME=1358-1552 FLIGHT=13 LR180

Qo
ooooda°°°°°°°°°°ﬁ‘°°°°
000

00
§0000°°°

s

oooo°°°°°°°°°°
o

NOX PPB Z= 250- 350 SETOUCHI

Fig. 4.28  An example of horizontal distribution of observed NOx concentration. Flight 13,

on 22 July 1980. Wind arrows indicate observed wind velocity at the level of
300 m.

DATE=800722 TIME=1358-1552 FLIGHT=13 LRTEO

- _1PPB
| o 3oee ?ﬁ/

)

T a3 PPB 2= 250- 350 SETOUCHI

Fig 4.29  Horizontal distribution of Oz concentration observed at the same time as in
Fig. 4.28.
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BEDMIBHBREAEOHBOREBEDRITIH L T3, Thid 0, 0FEMMNEL. NOx &
DiIFbIDULEROVEER 7 —VvOBH - i E b > T bbb EEL 5N 3,

45 BIFEHAME

BUER AT A S AAE SR (NOF. NOx#f, Ou3b). E&MHEE . Boil. Ly
—a BEE. RGBT, L - FRBME N7 4 oYY 5 -, CFAN A SRR
LT 416K S BRIC A3t 8 MOBMMTEST o700 i

BIAFRE ORI CIATAEEE & R, REMEC TSR DK TAHOME D 305 ROBE ML &
DI SMITT B1cs. SHESTHOREEEEKBICHEP L, L0EVEET TRE L. K 4300
EBc, REMNBRITI - 2 AR RICREATOB LS IC, HHERRINBEBICE S, &
i+ R % B URERE T L« RS ORI T HF LB L LIRS TR & OSEIKRG, HKTEE
EOBEERE Lize CROORIBHBD T 44+ —HThHBEMT 7 » 7 2 LEBBELT
WAHDT, FRORHER NS ETAEEETH 5, RO TICF7 71 + BF130 8 H19H DF
I KB S REEE~E b 5 BHICRITE & h 7o BBE, O NOGIBEE. Ly— aiBEERT IC & B HHHRAE & 20
r.om.s.(0a) BXUHBBEARSNTO 5o BELBEORMEIEDEOIEETS 5. M4,
BB LRIA38E TICER T 54 hORITI —= (1) & Z2OROELHEE (F) 27+, ROR
Jid. 4.3HIDK 421 ~K 4.26ICEA L TH %o '

8 HNOBDRHDIFANTR, Ny 2 759 v FBEZRIET 57:5. SO KFEETHE S
87 74 MERIE L (K 434518),

Table 4.16 List of observational flights in 1981.

754 NES H £ BB L | & T B %

11 198148A19H 04:48 07:36
12 ” 09:39 12:38
13 ” « 14:37" 17:22
21 198148A20H 04:52 07:40
22 ” 09:25 12:13
23 ” 14:29 17:10
31 198148HA21H 04:53 07:31
32 ” 09:30 11:32
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AIRPLANE

FLIGHT COURSE

~<500
-y : (ppb)
aUs Os 1100
(g/m?) NOx 130
5 0
- - 2 g “_/"\~V‘ //”‘-__/\\ P Ty
15 Off A - Ts
- N oY o e
10 i | 35
5 Ww M.IA TS M 30
0 - 1 25
15:30 : :00
AUG. 19 1981
Fig. 430 Top: Typical flight course in the observation in 1981. Bottom: Altitude,

concentrations of O3z and NO,, absolute humidity and its R. M. S. and surface

temperature, observed on the course from Qsaka to Hiuchi-nada.
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DATE=810819

TIME= 448- 736 FLIGHT=11
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S 30k
=
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w
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o
200 —
100} HEIGHT

03,NOx (ppb)

'd

Fig. 4.31 Same as in Fig. 4.21, but flight 11 in 1981.
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TEMPERATURE (C)

0
200

[EBFRFAEHRE  B1LS 1984

DATE=810819 TIME= 939-1238 FLIGHT=12

S Y

03,NOx (ppb)

HEIGHT:

r}Ox MMWWMMW ‘ | 4 4

Wil nﬂ] ﬂ rrd&nmmx}l‘mm

rmfwrmnmr{m‘ﬁﬂhmm%mm it oot Movereetierdwtitseme

HElGu.H‘T(km)

10:00 11:00 12:00

‘TIME

Fig 432 Sameasin Fig. 4.21, but flight 12 in 1981.
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DATE=810819 ~ TIME=1437-1722 FLIGHT=13

Ts

03,NOx (ppb)

§ Ut ” / [ T |
§ a0l L. Bl W)MM _ m»: H« Y J;i‘{“ \ il mh_w"m’l‘ﬂh‘
2 bt , il
< [ N YN s /‘NW"\ \ A v La
o< \ oy A TGS
i VLAV SRR . d/ \/W“’h g
m
0 1 . | | .
200 T T T 4
03
!
100 2
| Iy
WWM
e] i. [’hmh‘l‘rmmlmﬂmnmmm"{ﬁ annm

15: 00

Fig. 4.33 Same as in Fig. 4.21, but flight 13 in 1981.
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o TEMPERATURE (C)

03,NOX (ppb)

SEPEFBEANRE HE11S 1984

DATE=810820 TIME= 452~ 740 FLIGHT=21

\ ],
-

F-3

[}
HEIGHT(km)

: 00

Fig 4.34 Same as in Fig. 4.21, but flight 21 in 1981.
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DATE=810820 TIME= 925-1213 FLIGHT=22
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Fig. 4.35 Same as in Fig. 4.21, but flight 22 in 1981,
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DATE=810820 TIME=1429-1710 FLIGHT=23

)
w
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- 0, HEIGHT
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15:00 16:00 TIME 17:00

Fig. 4.36 Same as in Fig. 4.21, but flight 23 in 1981.
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DATE=810821 TIME= 453- 731 FLIGHT=31

HEIGHT(km)
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Fig. 437 Sameasin Fig. 4, Fig. 4.21, but flight 31 in 1981.

—115—



S[EBIAFTIHRE #1115 1984

DATE=810821 TIME= 830-1132 FLIGHT=32

TEMPERATURE (C)

200

03,NOx (ppb)

HEIGHT

£

10:00

Fig. 4.38

Same as in Fig. 4.21, but flight 32 in 1981.
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46 SBIFBARROBRITLER

4.6.1. KK]FRERELBMN. BELEOBRESTOHH

439~ 443iIcENENT 54 FESIL, 12, 13, 22, 23TX 4.30iC A TRTATHIE L&
EROPE T 07 7 4 VETT. I NOx. Os MEE. A0 . B LUBEHGTE Ly— st
THESINIREH @ P REINTWB, 720, K443D7 74 FES23TE Ly—« BE:TT
DRITERFT > TV, BEHE Ly—a OREFHC & 2R AE K 4.305 5K 44203638 L T
BL—HLTW3Y, SEETCHBATOABOIPICEDICHAIEIN TV S, B, BAEE
PIEHBE D SRARANOMBEIIEERKAE Lo

NOx BED LV~ VREICEL . TOh oHMERMXICBET 2HFREIEHICLRTEEZIIA
Vo O3MEIE 8 AI9HORHEFFITIE 1000 mihEICR/MEDS O, LELTETEH LT
VW3, —F. 8 A20HOREIC LM TRE Lz 05 MEDRENHEES 200m 5 1800m
ETRIF—RTZOEERH 18ppb Th -7z (K4.44), TDTENPLNy 779 Y FRER
—J5 18 ppb BEELEZ 2L LA TE S, VHORHICE., 2AESEKHI>T 0, BE MW
SMICINELDEL L HIC500mfFiEd 1500mPl ETIREEETDH 5, T HFEEMNIEFEICFTFL
LEMBEZT, TD O3 BHIHIIESNI O3 B> TOAAEMLE VL, B L HIZ19HD
FHRIOBA TS, EBICEET S 0; BERAHICHEHSNABRECIORE LI bDEER
5N5. LHL. TED 0; 3198 > Th SRIRICE DERS NI O3 DFEFOREVER.
51 6o FRICIEDE O BEDMEDNH IEMILL1LE, CDLE 0, BELRELOMITIZ
B-oZxh LEEOHEMESRED NS, CORRIBVBHOFR (KM443) KdEEEHFICA LN S, T
NIITEBOE - - HFREEOSVEHRISNRICED, 1000mlED FBNEEINTHWSEI &
ERLTVS, SREHANDOEED, EDL SVDESETHITHLATVSHE. 1800mE TD
BRITEOhUC ENTEED >, 8 ANHRY (W442) TELBICHIBL SEBLTOS
O: RED SN Tz, TR EBREOENEEPVICLY ., LEOHERRIGBEAES, T
nictch EEESN S, ‘

4.6.2 MEXRMEEOBZEIL

BERE FHC L DM RAREORER, MZEBOSENSEL 8L BEDRKUCE T 5KE
R[REOXBICIVBREZEL S, LAETHAEZOHFHOWEIC SEKIETIENEL S, 7514
FEE20E EIC, N40OABETIBEIRBOVTEEL. TNODEELF/, K4451F
L&, ThRxES, BHREE. BLXUTVR-FORESEICLBIREHERLI.EDTH S,
FBEOR Ty — i & ORETE L TH 20FESIC LD . BRZNICIZEE s <Rl
EENFBKEERT e CHIIRSHBEC L AMEMEE L —H LTV 5, BHERETIEE
353m. 744 m TORETRHEE 144 mTOREMICHNT, 2020 0.1°C, 0.5CREES
BAIESNTOBH, SEICKBREEE 100mic>% 0.1 CUTICT &RV, F- L& HEH

—117—



SEHEREHRRE $£115 1984
o (%)
40

20 30
AUG.19 1981 0630

2000
POINT A

O -
0 100 200
NO,,04 (ppb), a( 0.1g/ks)

Vertical profiles of concentrations of NOy and O3, potential temperature and
mixing ratio by lyman-alpha humidiometer and dew-point temerature observed

Fig. 4.39
at the point A in Fig.4.30 about at 0630 JST, 19 Aug. 1981.
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Fig. 440  Same as in Fig. 4.39, but about at 1115 JST, 19 Aug.
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Fig. 441 Same as in Fig. 4.39, but about at 1615 JST, 19 Aug.
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Fig. 4.42 - Same as in Fig. 4.39, but about at 1100 JST, 20 Aug.
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Fig. 443  Same as in Fig. 4.39, but about at 1600 JST, 20 Aug.
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Fig. 4.44  Same as in Fig. 4.39, but about at 0640 JST, 20 Aug. at the point C in Fig. 4.34.
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Fig. 445 Relationship between altitude and observed value of upward and downward short
wave radiation, sea surface temperature and alvedo. An arrow directed upward
indicates sea water temperature obseved by a ship at the same time.
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m. 744mTEZNZFN0.006. 0.01575KEDP o7, CNHLDREFIAKTOREEIC L DEAL
THEEEZONDY, MESEHS0mMLU T TRENEBERIBEDTREBVWEELBDT, 4
BREEZECLIBEIEELTOODET B,

X 4.46~ 44813 KRR (L« Bh). BER (T Bh) BLTT7~—F (F-E@h) o
BRI D OBEIZ LA R T, K 44613 4.300S 1 (KB %588 L7 & & DHFEDIE 5km
DEBOFAE AT T & HRERE - AR BOBERELEEBE LR LTH S, FREI
4472 4300 S 2 (EBS#E). 44813 S 3 GRISTE « #HE 13 X IcEH) TOREMTH 3,
— B TR A TR E OEERE A S, TREELOAEFV. B L TRERRERIER
NS, EREEMRAELSTE2~3CL 5WTH B, KRTOMERE XBEEHD LD L
DEICEL . TR RHRRIETH CRBRREL TES 0. KRHATIRTESC &R0,
CNRBTHEOEENENTV LD EEDN L, T — FOFHE LB EH T 16.2 %.
BEHTILI%. KRTI29%Thb, BEOHMEELTI~2%%5EZTH, Yialb—va
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Fig. 4.46 Surface temperature (top, closed circles), short wave radiation (bottom, closed
circles) and albedo (bottom, open circles) at Sl in Fig. 4.30. Error bars indicate
R. M. S. of surface temperature and short wave radiation.
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Fig. 448 Same as in Fig. 4.46, but at S3.
4.6.3 KESEHEOHA

BUEDHA T, Ay bF—41La—-4~(TEAC R—80)%#¥#& L. Lyman—alpha #&

BEHC & AHRHEEOERMATARE L. 2OR M S, (sa=4/ 27 ) #Rbd 70,

TDHEy b F =4 L3 —F—CTRERIOAMDTF o /T —5%4F + v 2 VGRS HFH
ARES A, 1754 P3RS H B, BRI THL Y b7 —TERHE L TRERERD oo A
F L BB a . MEERE T, SEHO3F» 34T (R41D) 6754 Mo
WCTFa 77— 428k L, $RiC7 74 VEF12%2BL 57 74 MO T KRB FED
GP — 15007 — 7 B EBAAVWT20Hz T A/DESRL, MTIRFEELL (R418)

MT FORMATHEOMTHBICODOVTREKIKE EDTRLILDTERIN,

£T75 4 OMDEEKDLDICIERLIZCALT =% (=1, 0, 18-V ) pokDHIZZERO,

Table 4.17 Elements inputted into the cassette data recorder (TEAC R-80).

CH 2 % il e

1 Mt B E a | Ly-«#@BEF Model BLR
2 HERmMEE Ts | BEHEEF ER— 2007
3 = E H|XE=EE -

4 /A X
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SPAN#ZECALIBRAT I ONBAT 55M# (& 4.19) ZHOTERITR LB £
D YRR HE LT,

449(a). (b) i3 7 DT, BE~OHEEEKICH T BHBMEE a. oca. HIRHEEE Ts,
MRITESEHARL TV, CCToa KEDHREICAWIEER, | SOBHHIETH S,

8 A19H (A13) DBITHOME LS ic, ML THRMBENE . sa dREV, KiciEL
TREHBE JEL, ca /S0, CRERBPEFCKELTCHIRABEICLIL6DEEZD
N5,

Table 4.18 List of flights for the measurement of moisture fluctuation and MT data-set names.

754+ NO. | CMT NO. MT DS Name
1 MT. LRT. A111
# 11
2 MT. LRT. A112
3
12
4
5 MT. LRT. A131
13
6 MT. LRT. A 132
21 7 MT. LRT. A210
8 MT. LRT. A221
22
9 MT. LRT. A222
31 10 MT. LRT. A310

Table 4.19 Calibration parameters (in volts except for Hgpan in meters).

774 ¢ All A13 A21 A22 A3l
1CH | ZERO | -0003 -0.003 -0.009 -0.005 -0.007
a SPAN 0999 1.005 1.003 1.000 1.003
2CH | ZERO 0017 0017 0012 0015 0013
Ts SPAN 1.017 1.022 1.022 1.019 1.021
3cu | ZERO 0.009 0.009 0.003 0008 0006
H SPAN 1.009 1.018 1.013 1.010 1.013
H Vz =0 002973 | 003929 | 003650 | 003267 | 003356
WIE | Hspan 2983 3069 3030 3035 3010
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Fig. 4.49 (a)  Variance of moisture, surface temberature and altitude on the course between
Huichi-nada and Osaka on 19 Aug. 1981.
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Fig. 4.49 (b)  Same as in Fig. 4.49 (a), but on 20 Aug.
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Fig. 4.50  Concentration of particles observed in the afternoon on 19 Aug. 1981.
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Fig. 4.52 = Flight course of aircraft observation.
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M indicate upper layer wind observa-
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A side view of the flight course.

NORTH
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_Table 4.20 List of observational flights in 1982.

754 +vE

5 B A EBNBALEESZ | B THAI
11 19824 TH2TH | 04:47 07:16
12 ” 10:26 12:34
13 " 16:53 19:14
21 19824 7 A28H 10:32 12:49
31 19824ETH29H | 04:56 07:30
32 ” 09:59 12:15
33 ” 13:53 16:19
34 ” 17:12 19:11
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Fig. 4.54  Flight course and time (top left), a side view of the course (top right) and
examples of observed data (bottom two boxes), flight 11, in July 1982.
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Fig. 4.55  Same as in Fig. 4.54, but flight 12.
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Fig. 4.57  Same as in Fig. 4.54, but flight 21.

—133—

DATE=820728  TIME=1032-1248 FLIGHT=21 LRTB2A
|.12:00
%
| e, 1:30
pe:gl
x40
A o) ('\J‘ ——'.
(w) LHOSI3H
60 I I
L)
(3
S
= T
> 30 i / 20
I s,
: o
[+ 4
w
n. Y
. " S % . -, A
E N ST \___,m,f.,y\ e e \I“\“ . /\,W\J,Aw"/
= a T
0 1 |
200, T 1 4
r4
a
-}
Q
-
g 100; 2
z
)
o]
sl . ««"“uWVN”wawww»wa\""w 'y /NOx
Gs-m‘m‘f ordnuet e evaeneon oo bbbt et Vre T M VAT A
11:00 12:00

a (g/m’)

HEIGHT (km)



SERMAATEANME 115 1984

LRT82A

=31

FLIGHT

TIME= 456- 730

=820729

DATE

(wy) LHOIIFH

(0) 3HNLVHIdWIAL

. ™~
(qdd) XON‘€0

(;w/B) e (W) LHDI3H
[=]
N o N
1 8
2
8
Muo
o
L 4L I e
3 4~
33
(3
£
=
Pram
-5 WU
HoO
- P R .Wn..n.v
3
Ww
o
iy
¢ g
i3
E
N—— MWW
i3
g
M ﬁw
C 1C _ zZ =
o [«]<) (=] o
© o [«]
<

TIME

Same as in Fig. 4.54, but flight 31.

Fig. 4.58
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Fig. 459  Same as in Fig. 4.54, but flight 32.

—135—

é(g/ni") ‘

HEIGHT (km)

:30

DATE=820729  TIME= 959-1215 - FLIGHT=32 LRTB2A
N
N B B
05:07
: 00
05:,1 —_
L Er4 °
-
v. 2] N. *—"
(W) LHOIZH
60 l T
)
E =
=) 20
-
L.
o
w
o
-3
w
'—
- ot | | 0
2007 T T 4
~a
Q
‘B 1.
- %100} 2
o]
z
)
o
L Pt Mgy ot -‘M
ﬂ‘rh“rn11'rh1‘hm~l~h'fﬂ‘f Ayt trncoib s ».L»mnrﬁ o
10:00 11:00 12:00



S[EBIRABARE  $B115 1984

TEMPERATURE (C)

DATE=820729  TIME=1353-1619 FLIGHT=33 LRT824
- N v
“”..n o1ihl’ ) o
'\‘9‘
is:00
|14 01
0% oz di
F“ 1\/ U
) 0s:61
14:10
00:91
Yo
R R Sy
(w) LHOIF
60 T I |
Ml
i
30} 20
e e | [V e VI e N o /J\\\*\n._/‘“\.»,./\pk\_,,_, BN L Ty \'\P’Ij A
a
0 | 1 o { N 0
200 T T — 4
z
a Q3
Q
g |
%100} 2
[}
z
®
(o]
T W ANV
0: ’mm#?\ﬂ‘nw y 1w'r.r-rm-mqmmfrnwm1wMM lm‘mrﬂ'l T T e b et by gtr eyt i o
14:00 15:00 16:00 ’

TIME

Fig. 4.60 . Same asin Fig. 4.54, but flight 33.
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Fig. 4.61  Same as in Fig. 4.54, but flight 34.
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Fig. 4.63.  Same as in Fig. 4.62, but in the afternoon.
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Fig. 4.64  Vertical profiles of ozone concentration observed at point C in Fig.4.52, on 27
July 1982.
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Fig. 4.65 Same as in Fig. 4.64, but concentration of particle (0.3-0.5um).
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Fig. 4.66 Same as in Fig. 4.64, but absolute humidity.
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Fig. 4.67

JULY 29 1982

Altitude, concentration of particle, relative humidity and concentration of ozone

observed by an aircraft crossing a cumulonimbus on 29 July 1982.
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Schematic diagram of wind measurements by
an aircraft.

Vg : ground speed of the aircraft,

Va: air speed, Vy: wind velocity.
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Fig. 4.69  Flight course of wind observation by Doppler radar system (FC-2), in 1981 and
1982. Observed stations indicated in the figure are in 1982.
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Fig. 470 A side view of the flight course.

Table 4.21 List of flights for wind measurements by the Doppler radar system in 1981.

754 NBS B ft HRIBSRZ | K TR
N 11% 19814 8 A19H 07:12 | 08:27
N12* ” . 08:33 09:53
N13* ” 12:07 13:13
N21** | 198148 F21H 07:07 08:13
N 22 % ” 08:36 09:48
N 23 kX ” 12:05 13:25

* HWBEAERSESER., BES51-5816. KE 1 /INE3
#. TACO: XEE2R. NAV: 455 25

*k [EBK, % 515822, #E (BKHE 1B, TACO: &%
2Bt. NAV : EAERLE
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Table 4.22 List of flights for wind measurements by the Doppler radar system in 1982.

754 vVES B BB ERZ | #R TR
N11* 19824 7 H27H 14:01 15:33
N 21 ** 198247 H28H 07:32 09:03
N31¥*% | 198247 H29H 07:25 09:20
N 32 % ” 13:57 16:00

* B LEEREESEK, W% 5810, R EE 1K

ok ” &% 5815, K&F : Hf 15
okok ” K% 5810, B : &E 1 B
Kokokok ” BE 5815, BE : 58 1/
> 0805
NIIMI 4 g
N
N
g
- 0800
v
o4
»
> 0755
v
X
x
x
%0750
NI
PI-BAL DATA AUG. 19 1981 0800 JST Z = 1000 (m) . N\\\\\\$§

0745

Fig. 4.71 An example of wind velocity measured by Doppler radar system on 19 Aug.
1981, given by the Maritime Self-Defence Force.
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Fig. 4.72 A flow diagram of data recording and analysing system.

—149—




KB FFEMRRE $115 1984

2. FUZEHEIR T — 5 MT 158

(1) —EEs -4
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7 N g K SL
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va- KBS RENE

1 IA1

2 IA2

3 IA3

4 IDATA

5, IDATA
m+ 1 1Al

{

n . IDATA

At L B

% 1 RUNMIH DR
}E&L@va—m

t 851 RUN
%1 RUNFIDD T — ¥
F1RUNKRRDT - %
% 2 RUN#ID DL
3 }%ZRUN
%2 RUNB#O7— 5

!

INTEGER*4 IA1(a). IA2(n), IA(n), IDATA(n)
(n FERICEYEIL S, 804 : 12, B14E : 20, 834 : 30)

READ (MT, 1) IA1, IA2, IA3 A LOZEA A
1 FORMAT (nAd)
DO 10 I=1, N
READ (MT, 1) IDATA =5 DB S
l
IF (IDATA(1). NE. 0) GO TO 20 RO RUNDHFHOBHE
{

10 CONTINUE
20 BACKSPACE MT

!

H) b5Lva—-FP TAL, TA2, IA3%4R IDATA DVWFNTHEHDHEE., va
— FOLHDOHEI = — FEFAT 2 LERTH 5,
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(b) FEHAE
LRT 80 APL (19807 —%) n=12

L% 4 IA1 IA2 IA3 IDATA

1¢h 9 1 2 0 GHsI=—K)

2 754+ B5 o ! "F. NO' | 754 +BS

3 A H ' HMS ! '"TIME' | B5% (6474)

4 " oo1M ! ONY | R (0.014) 34T NDLOEH
5 P ooim ! P E | 8E0.014) 133 Eh 0L
6 " ppB ' ' NO ' | NO #E (ppb)

7 ' ppB ' ' NOX ' | NOx#E (ppb)

8 ' ppB ! "'03 ' | 05 #E (ppb)

9 LV Lz s B (m)

10 "o1DG' "'SFT ' | m&HRE (0.1°C)

11 "01DG' "™™mp ' |& B (01O

12 "01DG' ' DEW ' | BAEEE (0.1°C)

B 'V ehCEFNTOADORXFER T -4 ZRIERER. ToMEBEKET -5,
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LRT81APL (198145 —%) n=20
B 4 IA1 IA2 IA3 IDATA
1¢h 9 1 2 0 GBl=a—F)
2 754 v &S| "F.NO' | 754+ %2
£ A B|' HMS 'TIME ' |85, 5. ® (64 %)

4 Loo.M POON s (014 M NDSOBT
5 ' 0.1M "B gE (014) 133 EhL0EF
6 ' pPpPB " NO ' |NO #E (ppb)

7 ' PPB " NOX ' | NOx #E (ppb)

8 ' PPB '03 ' |0, ®E (ppb)

9 oM Yoz T EE (w)

10 "'ML.M "DOWN ' | FTax a4 (107 4y min)

11 'MLoM' | ' UP ! | LE&BSH (1072 4y min)
12 ' 0.1G "LYMA'" | B & K (0.1g/kg)

13 ' 01DG "SFT ' | eHEE (01°0)

14 ' 01DG ' DEW ! | BAREE (01°C)

15 ' 01DG PAaTMP ! | &E (01°0)

16 ' 01DG "PICH' |fizor 5/ (0.1°)

17 ' 010G ' | ' ROLL' v m=nfa (01%)

18 ' 01DG ' vyo ! #a—f  (01%)

19 ! ! !

20 ! ‘ !

) UV Vbl #RTOBOUXFRT - 5 . BMEKER . T OMREHE T — 5,
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LRT 82 APL (198247 — %) n=30
e IA1 IA2 IA3 IDATA

1 ch 9 1 2 0 GBI —F)

2 754+ &S| ! ' '"F.NO!' | 754 182

3 # B B|"' HMS ' | ' TIME' | 8. 5. ® (64 %)

4 v oYYz Y EE (m)

5 CUooaMm YN B (014) 3N LOER

6 oM 'Y E | BE (014) 13FELo0LR

7 ! '/ " BRR ' | m—5vpz5—a—F
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9 ' ppR ' | ' NOX ' | NOx ##E (ppb)

10 "pp '| ' 03 ' |0s #E (ppb)

11 ' 100 ' ' P1 ' | 03~05emI—ovanvrh (1002,/4)
12 '1ooMmM' | ' P2 '] o05~10 ” (103 ./53)
13 Vroom ! | P3O 10~20 ” C 7 )
14 ''jooM' | ' P4 ' | 20~50 " ( » )
15 Vgoom ! | P50~ ” C v )
16 'o1pGc ' | ' ATMP ' | &GE (0.1°C)

17 ! v !

18 ''01G ' '"LYMA' | B & K (0.1gkg)

19 ' V| " HUM ! | ERBE (%)

20 ' 91DG ' | ' SFT ' | #&EEE (0.1°C)

21 'mMLoMm ' | DS ! | PRGBS (107° 4y min)

22 'MLoM!' | Y US| kA (107 4y min)

23 'mMLoM' | ' DL ' | TEEEKS (107 4y, min)

24 tmMLoM! | UL ' | EAEsESESE (107 4y min)

25 ' pg !'|'PICH' |#MEKoE FH (1°)

26 ' pg ' |'ROLL' room—nfm (1°)

21 ' pec '|' YO ! noa-f (1)

28 | 1 | !

29 ! ! ! !

30 1 1 | |

BV VehlEzhTow20RXERT -5 ZRERER. 2 OMEEKRT -5,
T—ay Ay Y DOBENOBREL,
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@ SIEKREEBHET — 5
(a) MTHHE VOL SER=TSPCTR
Q&?; DENSITY = 6250 BPI
DS  Name DS NO.| REC. FM | LRECL | BLKSIZE |BLKCOUNT
MT.LRT 81 .A 111 | 8 572
” Al12 |9 419
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” LA132 | 1 FB 312 3120 496
” LA210| 12 569
” LA221 | 13 570
” JA222 | 14 562
” LA310| 15 526
(b) MT FORMAT
1 La—F=2312bytes TF —F IZIRDBEICA » T B,
0La—FT17ay7
L
\ i
T T Nl T \
BOF | |7—#|L|=-» Lls—s|lizp ! N\ #-5| EOF
M M M M P
E E I |E E |
ba— el La—fofelva—te] |~ 312 —|
207—% 207 — 4 bytes

BOF RU'EOF (312 bytes) iCid. #1HD 84 bytes i€ 7 ~AEMBA » T B,

HERTIFTVITIHIDTN B,
F=IDA->TWAH] va—FiEkDBED,

3 CH%
LEEDT 5 O\ 2EA0F-s || NEHOF-5
Jii 1 -
TIME| #0000 | +0000 | =+ 0000 | 15bytes \\\ + 0000
\ )\
12 5 5 5 v H 312
bytes bytes bytes bytes
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A /DZE#IE 20Hz (0.05sec) TIT-7DT. 13— K= 1sec &%,

lc) F=#&LTES VI - FIIRDED,

754 b DS  Name F—& (La—F) 1% %
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All
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A2l LA210 1 ~5665
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A 222 80 ~5012 1~79 PASSE& 5%
A 31 LA310 1 ~4764

(d) #ERE~OEHER
#CHITDWT
Vg = (V-ZERO) / SPAN
(1) Ly-cBEEt
Ve=Vg x3—3 (V)
a (g/m') =0.35417 +2.79477.VL + 0.27375 Vi
2) HBEHREET
Ve=VzgXx10 (V)
Ts (°C) = —0.13684 + 9.90900 Ve + 0.08117 V&
@ SE
7 (m) = (Vi —Vae0) X Hson

CLT Ve=0 3 FTOBIE. Heean i3 1 VERTEE,

WH, Ly-« BEEE AMP itk -3V Y7 b &E, GAINA 1./3iC L, BHNEE
HiZH A% L0 CRE L TER U,
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Fig. 5.1 General view of the Doppler sodar system.
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Fig. 5.2 An example of the three dimensional wind data observed with Doppler sodar.
(Broken line denotes systematic turn of the wind direction, white circles mean
calm condition and shadow areas correspond with the descent air stream.)
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Fig. 5.3 An example of turbulent parameters, estimated from the observed wind data.

(Aug. 1981 over Nijhama)
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Fig. 5.4 An example of the wind data observed over a flat inland field in Jul. 1982.
(Double broken line denotes systematic turn of the wind direction.)
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Fig. 5.5 An example of turbulent parameters over a flat inland field. (Jul. 1982 over
Okayama)
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Fig. 5.6 Correlations between three dimensional components of the turbulent parameter.
(white circles denote the case in one hour or less before or after a systematic wind
turn and black circles mean the case in an uniform wind field. Slanting lines on
some circles mean the data in the night time (19-5 local time)
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Fig. 5.7 Cross-section of Kz over Okayama in Jul. 1982
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CONNAND OK

TEMPERATURE
MININUN ALTITUDE
NAXINUM ALTITUDE
ALTITUBE SEPARATION
PULSE LENGTH (LONS)
AVERABING TINE
PULSE REP INTERVAL
GEOMETRY PRINT OPTION
BASE 70 RECEIVER |
BASE " T0 RECEIVER 2
HEIGHT OF RECEIVER 1
_HEIGHT OF RECEIVER 2
ROTATION ANGLE -
SEPARATION ANGLE
SUNNATION PERIOD
7/24/82 131 0
ALT IR v oW
% DE@ A/SEC N/SEC
150 102 4.1 0.3
200 105 7.4 0.5
230 107 8.5 0.3
300 107 10.0 0.5
330 10 10,0 0.3
400 112 117 0.8
450 116 127 0.7
500 114 12,4 1.2
7724782 13110
ALT  BIR v v
N DEG M/SEC N/SEC
150 101 5.4 0.2
200 105 4.4 6.3
250 105 7.3 0.4
300 108 8.5 0.3
350 109 9.3 6.3
400 111 104 0.2
450 113 117 9.2
s60 115 13.2 0.1
7724782 13120
ALT  DIR vz
A PEG N/SEC N/SEC
150 97 5.2 -0.9
200 101 40 -0.0
230 104 4. 0.0
300 108 2.2 0.0
330 N2 2.4 0.2
400 112 9.4 -0.0
450 114 10.3 -0,
500 115 117 -0.2
7724782 132130
ALT DI v o
N DES M/SEC M/SEC
150 105 S.6 0.1
200 106 4.8 6.0
25 110 7.2 -0.0
300 112 kY -0.2
330 115 9.5 -0.4
400 120 9.2 -0.3
450 122 11,2 -0.3
500 124 13,0 -9.3

Table 5.1

Data format of the real time printout

system.

S[EHEFEIRHRE

20 DEG C
150  METERS
500  METERS
50 METERS
160 MSEC
120 SEC
5.0 SEC
4
233 METERS
305 NETERS
0 NETERS
0 NETERS
1 I 1]
o DES
10 MIN
10-N1K. AVE.
s sy sz
BEB M/SEC N/SEC
8.2 0.5 0.
61 1.0 0.3
‘5.8 0.9 0.4
1 0y 0.2
68 1.4 0
7.6 1.3 0.4
FIC 2 P S
61 0.3 0.8
10-HIN. AVE,
80 v SI
DES M/SEC N/SEC
&5 1 02
7.3 1. 0.4
7.9 1.0 0.5
S0 1.1 0.8
6.8 1.4 0.4°
1 1.3 0.4
4.0 1.2 0.4
3.5 1.4 0.4
10-HIN. AVE,
8 v sz
BED M/SEC M/SEC
bt 0.8 0.4
6.2 0.9 0.5
7.0 1.0 0.5
S0 0.8 0.5
5.2 1.0 0
4.9 0.8 0.4
2.7 1.2 0.5
.0 0.4 C0.3
10-KIN, AVE.
8 sy gz
DES N/SEC W/SEC
5.2 0.5 0.4
60 04 0.1
b1 0.7 0.2
6.5 0.8 0.3
I B B
4.4 0.8 0.0
4.0 1.4 0.2
34 2.0 0.0

#1S 1984
7/24/82 141 0
AT R v Wz
N DEG N/SEC N/sEC
150 105 A1 0.1
200 110 5.8 0.2
250 N3 4S5 0.2
00 NI 7.8 0.
30 16 8.3 0.t
400 118 102 0.1
430 120 11.3 0.1
500 127 2.4 0.2
2/24/82 14110
AT BR VI
N DES N/SEC N/SET
150 107 5.0 0.2
200 11 b1 0.2
250 112 6.7 0.t
30 114 2.3 0.3
330 14 N -0.t
400 120 102 0.3
430 12t 124 0.0
L
72482 120
AT MR v W2
N DEB N/SEC N/SEC
150 106 4.9 0.1
200 108 5.7 0.0
250 110 b4 0.1
300 1 7.9 -0.2
%0 14 9.3 0.3
400 118 10,0 -0.1
430 118 11,8 -0.4
500 . 123 12,4 -0.2
7724/82 14130
AT MRV W2
N DEB N/SEC N/SEC
150 102 5.5 -0.1
200 105 4.3 -0t
S 250 108 7.4 -0.2
300 111 8.4 -0.3
350 113 9.0 -0.3
00 NG 10,2 -0.4
450 120 10.0 -0.3
500 118 10.4 9.5
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10-NIN. AVE.

1] sv $7
DEB N/SEC M/SEC
5.7 0.7 4.4
6.3 0.7 0.3
7.0 1.0 0.4
3.7 1.9 0.3
3.3 1.1 0.8
3.4 0.8 0.3
2.9 0.3 0.3
2.7 0.4 0.4

10-nIH. AVE.

s8 sV sZ
BES M/SEC M/SEC
4.2 0.4 0.2
4.8 0.5 0.2
$.4 0.3 0.1
41 0.6 0.2
3.0 0.6 0.
38 1 -
1.3 0.5 --
10-HIN. AVE.

sp sy st
BEG H/SEC M/SEC
5.6 0.6 0.5
s.4 0.8 0.3
5.9 0.8 0.4
4.8 0.7 0.3
5.0 1.1 0.3
2.7 0.8 0.4
2.6 0.7 0.
2.7 6.8 0.3
. 10-AIN. AVE.
[ TR ¢
DEG N/SEC W/SEC
sS4 0.6 0.7
602 0.7 0.4
5.9 0.7 0.4
S 0.7 0.4
4.1 0.8 0.3
3.0 04 05
36 0.2 0
5.3 0.8 0.4

and MT recording of the Doppler sodar
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(b)

Fig. 5.8 Running state of the Doppler sodar at Okayama. a) Transmitter and receiver 3.
b) Receiver 2.
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ED0EDREZEE SN B D ICHERMEYRMESE, SFe 2100 L LTELLTHB. 2FD
SFs % 1kg it LIS NERSBWIES, Bu £& 0.3 TEWC LIRSS, COEDMIE. T
OHRHBIEAEZE U RBEELEZDOTEDT SFs 2 1 ELTEHELTH S, EudES 02T,
SFe D IF5EORBBEHNH B T EMDOME, WBNTF P-4 -2 TTI0m* DH> 7Y v
TCHELTH B MM A ) v 63 VT T -—DEICKEFIREKR Y 7EZROTLD ZMET AT
S OIS T LK B, 1072, £6.1 KEAMBARIEINTHAL,

LR Lk Sie, BEWE TNy 7759 VFEBEN T EBTELD, ZOMc b L —+—T
FREBRTDDOEMLE LTI « BEEOTBRER LW L, ~B\BETHICE, -BENTDH
5L, HBEHPE - X VF-F, BN PBES T B A BT EE0H %, C
NOZEZEELT, WL 2D HELER LR L-O0BEG6.2 THD, XBIEHSH 1 EEDL L,
10"%*n/cm?*sec OHHTF 7 7 v 7 R 1 BERIRBE U 7o e iictaEd310° dpm/ng Pl E&H 3 D »
SERLCThH D, 6.1 LERSHEMNHKHEE (Bu 210& LTH3) BLUBHERETLLTH 5.
COHBETROK Ny 2759 VEEE, BACOBEOUERE (Mamuro 5, 1973) H 50
REMEMEEAO TS, Eu & Dy 20T 0.02ng/m*E 0.1ng,/ m* 2 HNTHO 225,
FREBTOERTOMEIIZ0.03ng/m®, 0.08ng,/ m*Th »7co COENMOEDLIVEEZ DR
BDA, Eu. Dy. #4394 (Ho) BT LuTH0. $hin bEOHEFTL Dy s s
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Table 6.1 Comparison of various air tracer methods. The asterisks mean 10 m> sampling of
air.
Tracers Molecular Sensitivity Background Cost/Kg | Relative Relative Cost/
- Weight (g) Concentration (Yen) Emission Rate | Emission
SF¢ 146 1. ppt 1. ppt 2,300 100 1
C,F., 350 <1 ppt 0.0024 ppt 23,100 0.6 0.06
CeFy 6 400 <1 ppt 0.026 ppt 23,100 7.2 0.72
Uranine Dye 121 10010712 g | (0.1?)ng 1,000 15 0.01*
Fluorescent ~12 '
Particles 210 100x10 g | (0.1?)ng 2,500 1.5 0.02*
Eu 152 20x1071%2 g | 0.02 ng 15,000 0.03 0.2*
Dy 162 20x10712 g | 0.1 ng 3,700 0.15 0.25%
Table 6.2 Comparison of the characteristics of activable multiple air tracers. The asterisk
means 1 hour irradiation of 1012 n/cm2/sec neutron flux.
Specifie Sensitivity | Background Relative | Relative
Elements Half-life Radioactivity * Concentration Emission | Cost/
' (dpm/ug) (ng) (ng/m?®) Rate Emissions
In 54m 2.5x107 0.006 0.1-20 2,000 . 400
Sm 1.96d 1.4X10° 0.1 0.07- 4 400 144
Eu 9.2h 1.3x107 0.02 0.02- 2 3
Dy 2.3h 3.9x107 0.02 0.1- 10 4
Ho 1.1d 3.4%X10° 0.09 0.17) 10 8
Lu 3.7h 1.3X10° 0.03 <0.05 5 15
Re 16.7h 4.6X10° 0.2 0.1 7) 10 45
Ir 19.0h 5.7£10° 0.2 0.1 7) 10 90
Au 2.7d 2.0%x10° 0.07 0.2-0.1 10 45

S v FMEBEVWEEND 5,
6.2.1 HEHFE
KFa -4 — L LTHIBET 28aCE. BHETKIAUEPERTE 3L 5 Hoa/haiahl

FELTHHT B RELH S, COBHEE LTI,

Ny - —BEREKRICEN L, Th=A4 XL

720, BEPl ke L TR T 25D H 5, FiE &L Tk Beniamin and Lee ( 1975), #%&F
L LTI} Kihn 5. (1976) ® Dingle (1968 ) 45 Dy ® In % flare DS L, Dahl 5.

(1970) 3 1n A7V I—WVEKIC L TA A VN—F =5 B
hexane ZMRE XV THRH L. F7o.
T ) —WITEM L, BESETH T I 7o VRORTREZEERE -1

Acetone

Thomas b5,

(1973) &
Norden and Van As (1979) ¥ In %

AE. bhbROEHEIERESE RO 2RI/ Ny 7VRO DV EEST, L —F
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—WEEKICED L, BHE L L TEERITICBHT 2 60T K6.1) COBHKTFORBR
FELHHEK6.21IRLTH B, 6.2 1%, BHA»SET10m. 100mXUV20kmic BV TT
V- VT T ~izot DEIE LI DT, 0B EDESEIFRE S pm IR ORFEL THK
HENTWE &G0 5E, COBEDHEEEIL 0.1~ 03cm sec TH 5 ( Sehmel, 1980 ) .
KD/NSTBRFE LTHHT 5icid, Norden and Van As (1979) ok 9 ics dnid L
B, RITEDP~NY 279 - Dol T 55t b H ~7clcdd, TOHEEZERA L.
6.22 YyrFury |

P —OfER, T4 —-LIKITY. RYTE, EROBELD Vs MR HOBFEL
{ (Ferber 5, 1981 ), HTPRFUDETIITE 3K URIEBDZ VN HDONBEEND, TTT
BELELTNARY T LG VT 7 —FHORB, THREFIEPKE VXA, FHEKEIMhIED
FEORELFANYy T ) —TOBERIREE VHIRESD 5, OO TFREBEDS

RESERVOIR

e

Water solution
of rare earth

\ilement

DRY_FOG

35Kg/cm?
Pressurized air

ATOMIZER

j | )6
L 2%

COMPRESSOR OR
COMPRESSED Al

Fig. 6.1 Atomizer for releasing AMAT.
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Fig. 6.2 Cummulative distributions of the particle diameters generated by the atomizer at

10 m, 100 m and 20 Km.
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Y75 —=Tld10cm¢ DbDEMH Lice FPERRODBNCT EBBELID, ERIEIPPK
FLDNHELRDODILNT v b= 4L, m%ci‘.%mbiﬁa@,@fi DENTHNE T7a vED
PF—17 4w —%EA L,

BB, Hr7Y vk, IREOEN ERDIC X AHETROBEERT 3720, BYOR LS
EHIREDOFSERH O, BEHO X I BHHATITO. 7 405 — R bHBELRI LTV XI5
B LTH » 7o ”

6.3 bPL—H—FEER

6.3.1 FHBEILEITIS PV —Y—FHER

FBIEICE T 19804E 7 A22~24H, RiEE TIKRER L FAOREIZBR LERKC, Z
D—EE LT AMAT b b —4—OFHIEHERDSITON I, FEEIEAROBFENECHE L
TEHH T, ARLIRSEED SEAKI S km it F - TV 3, R, BEKIKEEu. Dy 25
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FBEMEDEM (Dyi. Dya. Dys : HFERS v+ v N—%&RT) LFEROR. #EH S Tk
DOEEMS (Eur) BHLAE (®6.3),

7Y v, K63 IKRT LS ICBIESADNSE I ETDEMRTAAKY TLy VT T—
WK k>TiTole BBADEE. RBAL LY 7)) v /ST TOERIE, A1 T2km. AD~H
T55~6.5kmTU=1m/ sec &L7FEA. 5.5~ 6.5 km TDZw— LDl L TD FRl e
dm$$Q=19/wc&Lk%65xlﬁq$@f&ﬁéoik‘ﬁmﬁ‘ﬁ%ﬁkmbﬂgﬁﬁ‘
(run 1) LAB4A, AD~HEBKMAH,56.5~8.5km, I3 10.5km &7 0, 10.5km TO
FHBRER 2 }10779,/ o £ 185, COFEETOREROK S BEEHFE L. 3R~ 6 B, /@I,
108F ~ 16BF L CHEERIT #B BN 3 |, BEEEFRIC 2 [m0Et 5 BT - 72,

BtHiE Eu, Dy 268409 % 1 ~ 28I TITO. 4 v 7 ) v 270d, 1003RIHE - 2058y
AV —RED Y4 7 VAR L TT > 1o, BRKERIE. 15~600° TH 5, BHEER. itk
E#E EA 3 m, BTN I0m OED Eh SHTR L cEMZESZEFIA U IRBRIEES T - 2o [
REEME, T A3, 1285305 ~ 14855053 O LB IC BTSLEIRIC & B3R - BEH B 7o M
B, U=1~2m/ sec DIKETH »7c. 1HIELTTH2H. FHI8BOH BiEdOH LER
« HUEAEN 6.4 1TRT . ABRRB/NEVED S BFERT B DIDICARBENT L B,
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Fig. 6.3 Location of the Niihama Experiment region and the sampling network.
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Surface Wind Direction ‘
08:00 July 22,1980 ¢ e
F .
°G-;3 ﬁMN”M“”“""-
° o
F Sewes,
e - / i
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Fig. 6.4 Surface wind system in the Niihama area at 08:00,’July 22, 1980.
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Fig. 6.5 Time variation of AMAT (Dy) concentration after release during sea breeze. A
and B are the sampling points at Uoshima and 5 Km offshore, respectively.
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Fig. 6.6 Same as Fig.7.8 but during land breeze.
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Table 6.3 Comparison of predicted and observed axial concentrations in the Niihama Experiment.

Eu Dy
Downwind R Axial concentration Distance R Axial concéntration
Distance un Predicted Observed Downwind un Predicted | Observed
4 4.5x107° 6.3x1077 8 (Km) 1 31077 | 1.8x1077
2 (Km)
5 4.5%x107° 5.2%x1077
4 6.X1077 8x10~7 10 (Km) 1 2x1077 - 1.5x 10—7
5 (Km) ‘ ~ ‘
5 6x1077 4.4x1077

%, 2km B B EANEDOMEE IR EMRESH FBEARL TOE0E D DRIBAKR OBE,
LAHTHENEEETRE L, —A] HIEEER»OHE 155 LBEOMARODAHIE 7o — F
B, ZLMh AN THRERITIBEDEIR/LITN,

6.3.2 EBERBRANICHITIZ AMAT WiERE

(1) AMAT#HEEROPE

—REEAFETED & X ICE M L7 19805 7 AOBRFERIC K » ¢, R#FE LT 3BERICK 5 B
ERHMERSHET S CEBBRASN L, CORMBEROEHIE. B TidkE#D 2IXPRSE
DOREIRTH ., ThEKA THER RO PIERNICHERFE L TV 5, B MER TR
ETHHTL BRSO, TOX) RBHEROP TR, RIBERMEPRRNKPZERKICE
DESEFERELE > THEINEINENS CESHERDBHETH 5,

B LT 7 F/NTe=F « 27« bb—H— (AMAT) RS LI X D, #10km
BEOER T CRESTUETHECLELRBON TS, R ->TI1981IESHDERTIE, =7
ML= —RIEBLRTEOFHER LD RZERMMICHE L, SEREBICBY 2BAIRMLZERT 5
T EiC & - CRHERIC L 2MEDEXAIERET 5 L2 HIIE L

BEAO R ICE N T, FBETHOMEES km A0 EE 10m & D Eu 24 1 B304 L
too —H B OEREICIHEEOMA 20km OkE#rhRTicB0T, &EE330m L0 MZEHK
Wk ->T Dy % U ERIHMH L, (0 6.7) %72 FEBicia 10km AL M L > TEE 3m KD
Ho %% 1 BEBOAKME LTI A SD b L —4—MHEEIC L > THIE S N5 8% BEEKRDOES &
PrboeTHBESLOE B LLAESACBOTHEL, 2T+ V- —OiR#E%E Rk
it > TEBR L1,

b L= — OREMIIN 6.8 IR SN T 2 RELBEMOVABLEN T 6O L, CoOBicas
SNAFERETEFLE L HBNETRMNGE D (K6.9) L2MeTRRAL K, CORIEH
BERIC L 2% D 2 SEESTUBHFO b V-4 —AEATERIN T B, AIEMEZRLIZKICE
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Flg 6.7 Photograph of the atomizer on

the aircraft.
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Fig. 6.8

Air tracer sampling network deployed in the Hiuchi-nada area. Dy, Ho and Eu
mean the respective tracer releasing points. The local sampling network was de-

ployed in the stippled

area.
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Fig. 6.9 Local sampling network around Niihama city.
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THbo Dy BEUHo K2V THEu L& EURAE{ERLTV 5, T TIRREDBELD
FHE Co L3 0 ZMASDER L —H—D/Sy s 759 v FEEC, &ELTEHELL. H
B0 Colc BT BEEHEIRE 6.4 CRENT VB, ZBRIEHOS 1 L —+— OE (C) @
C=Co —Cs

ELTHME L7, 22 TCo BEMINT: V-4 —BETDH S, §1bbL, Ny 777 Y R
EAZLORKED 9.7 BLULD P-4 —BERTACELTERE CTHLLERLIOITDH
%
BrV—H—RERES5ICRINEFEMTE AI0AB LU BT L. &k Ok EE R IC
bt - TEIRT 570ic, 8 A20HIE ML —F—Z2KH LEOTRHICRBE SHASE L -3 —D
BEWE 2 ARk L7,

PLU—#—DKRRE EBIBEHT I IE, KRPICBOWTENETPEEATE 3EECI V-
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Fig. 6.10  An example of temporal variation of Eu backgound concentration (Cp) in the
ground level air.
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Table 6.4  The background concentration of each element observed in the ground level air.

Tracer Cp [ Cp
Materials (ng/m®) (ng/m®) (ng/m®)
Eu 0.0324 0.0226 0.1002
Dy 0.1709 0.1257 0.5480
Ho 0.2918 0.2595 1.0703

Table 6.5  Tracer release conditions.

DATE RELEASE | RELEASED TOTAL AMOUNT RELEASE | RELEASE

TIME TRACER OF RELEASED RATE HEIGHT

TRACER (g) (g/sec) (m)

0430-0600 | EuCl, 6H,0. 500 0.0926 10 ASL
(207.38) (0.0384)

AUG. 19 | 1420-1520 | DyCl, 6H,0.| 2000 0.5556 330 ASL
(862.26) [ (0.2395)

1440-1620 | HoCl, 6H,0.| 500 0.0833 3 ASL
: (207.38) (0.0362)

10411-0535 | EuCl, 6H,0 500 0.0992 10 AGL
(217.40) 0.0411)

AUG. 21 | 1410-1512 | DyCl, 6H,0 2000 0.5376 330 ASL
(862.26) (0.2318)

1450-1610 | HoCl, 6H,0 500 0.1042 3 ASL
(217.40) (0.0453)

BFHTERRIAMDOKERET M AP —ICE>T R 54727 ORETHRE LI, 75—+
Y75 —ic kB Dy b= —DOBIENRTFEAHFOMEERICEZE, HTODEIF 100 %
BEZRIO em T THY., S5KZDH>LEDT0HBMB2 rm LT THS (K6.2), hFOILRENER
FchsEUET 5 &, BE2 am ORTOKBILEREE 3 1.2 X 10 cm/sec THY ., BI%

TREFELTHSILOPALBOTHS I,
WE b L= - ORHEREQ, TOARI[RILBY HREEC, WMEEEL U LT5L&,

u J J Cdydz +q = Q @

O — o0

DBGFLEADRIL D0 T3 Tq 1 b U — —OREOHE ORI, MBS L SIEETH B C
Dk V—H—DEEDOEISHROWFHEEE L TEINED, SRDOEBREROMBITTIE q =
0. M8 bbb P L—H—DEE, BB IULKICLZEERITO D ERKE L, kLS b
V-4 —DEEERBE I ODOERE LU ZOHRIC OV TR ERYT 5,
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Fig. 6.11  The temporal variation of Eu and Dy t?acer concentration observed at Sohbirak

sampling point (X). The arrows show releasing times.
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Fig. 6.12  Time isopleth of the vertical wind profile at Besshi and Nijhama observed with PIBAL.
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Fig. 6.13 Time variation of the vertical distrubution of potentical temperature at Nijhama.
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Fig. 6.14 The surface wind and Eu concentration during the early stage of Eu tracer trans-
ported on 19 August 1981. Concentrations normalized by source emission rate
C/Q (1078 sec. m™3) are shown.
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DATE=19810818 TIME=17J] LRT81

(a)

DATE=13810818 TIHE=18JI LRI81.

Fig. 6.15 Same as Fig.6.17 but for Dy concentration during sea breeze.
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LRT82-TR

H=40,1.5 m

Fig. 6.16  Experimental design schematic.
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Fig. 6.17  Air tracer deposition measurement network.
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Table 6.6  Tracer release conditions.
August Ho Dy Eu SF,
H=40 m H=40 m H=40 m H=40 m
4 Q=0.074 g/sec Q=0.048 g/sec Q=0.046 g/sec| Q=8.69 g/sec
T=1530-1608 T=1530-1630 T=1530-1608 | T=1530-1630
(38 min) (60 min) (38 min) (60 min)
H=40 m H=1.5 m H=40 m H=1.5 m
Q=0.067 g/sec Q=0.009 g/sec Q=0.042 g/sec | Q=9.78 g/sec
S T=1305-1347 T=1305-1419 T=1305-1347 T=1305-1405
(42 min) (74 min) (42 min) (60 min)
H=40 m H=15 m H=40 m H=1.5 m
Q=0.07 gfsec Q=0.004 g/sec Q=0.044 gfsec | Q=9.78 g/sec
6 T=1300-1340 T=1300-1400 T=1300-1400 T=1300-1400
(40 min) (60 min) (40 min) (60 min)

LRT82-TR AUG 4 1982
EU TRACER CONCENTRATION (CR)

00 -

00
o\ 221E-6 117E-6
. \I64E6 300E-7

SOURCE .
H=40 M L
- iaaacq * 219E-7 00
0.0 00 .
(X=10 KM) °/ 00
00
(X=2.0 KM)
(X=30 KM)
LRT82-TR AUG 4 1982
HO TRACER CONCENTRATION (CR)
,.00
00
183E-6 1.00E-6
SOURCE .
H=40 M o |-38E6 2.36E-7
: -/ 5.05E-7 *00 00
0.0 00
(X=1.0 KM) °j o0
00
(X=20 KM)
(X=30 KM)
Fig. 6.18

LRT82-TR AUG 41982
DY TRACER CONCENTRATION (C/Q)

"\bo
SOURCE o ES *90%-7
H=40 M o |I46E6 2.34E7 :
” 9.49E7 ©2.29E7 0.0
6.82E-8
1366 */1.9667
6.28E-7
(X=10 KM)
(X=2.Q kM)
(X=30 KM)
LRT82TR AUG 4 1982 .
SF6 TRACER CONCENTRATION (C/Q)
00
" .,
00
SOURCE o \L27E5 ~. 9726-7
H=40 M . \&9854; 7.48E-7

1 29966 00 0.0
- 748E-6 00

*/> 1.356-6
(X=10 KM) 2.99E-7

(X=20 KM)
(X=3.0 KM)

Distribution of the surface normalized concentration. X and the solid lines mean

the downwind distance from releasing point and the isoplet of 10™ m 2 concen-

tration respectivély.
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Fig. 6.19  Time variation of wind direction and speed at 50 m observed at the meteorologi-
cal tower.
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Fig. 6.20  Vertival profile of the relative concentration. C(Z) means the concentration at
altitude Z and H means the height of release.
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Fig. 6.21  Vertical profile of potential temperature H( OK), wind speed U (m/sec), tempera-
ture T ( c’C) and mixing ratio W (g/Kg).
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Fig. 6.22  Deposition rate of the tracers with downward distance. Numbers mean the date
of the experiment and H means the height of release.
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Fig 6.23 Crosswind distribution of surface deposition rate. The solid line means normal

distribution.
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Table 6.7  List of tracer sampling times.

RUN No. B Ol B o RUN No. | £ R B % RUN No B O B %
19-1 |98 4:00~ 6:00|20—1 |29H g:00~ 2:00 |21 -1 [21H 4:00~ 6:00
2 6:00~ 8:00 2 2:00~ 4:00 2 6:00~ 8:00
3 8:00~10: 00 3 6:00~ 8:00 3 8:00~10:00
41 10:00~12:00 4 10:00~12: 00 4 10:00~12:00
5 12:00~14:00 5 14:00~16:00 5 12:00~14:00
6 14:00~16:00 6 181 00~20: 00 6 14:00~16:00
E 16:00~18:00 7 16:00~18: 00
8 18:00~20: 00 8 18:00~20:00
9 20:00~22: 00 ' ' 9 20:00~22:00
10 22:00~24:00 10 22:00~24:00
11 %25 9100~ 2:00
12 2:00~ 4:00

—204—



KEMFRIEANRE 115 1984

Table 6.8  Tracer Experiment Data. a: Europium
Tovo Mivakuso Yuse
19 -1
2
3
410.5118€-04 . 0.3353E-05|0.5084E-05 0.2500E-05|0.5574E-05 0.2693E-05
510+1105E~04 042622E-05/0,3939E-05 0.2083E-05| 0.35656-05 0.25726-05
610.1571E-04  0.31352-05|0.4466E-05 0.2330E-05] 0.3222E-05 0.2313E-05
T10+3087E-04  0.3930E-05/0.1008E-04 0.7806E-05| 0.90786-05 0.2690E-05
810.7710E-04 0.4398E-05/0.1577E-04 0+2515E-05| 0+2820E-05 0.2227E-05
9 |0¢1669E-04 042832E-05|045270E-05  042141E-05| 0.6307E-05 0.2939E-05
1010.6432E-05 042043E-05/045290E-05 0+2301E-05| 0.6400E-05 0.2176E<05
20 - 110.6070E-05 0.2378E-05|0.3491E-05 0.2312E-05| 0,1364E-04 0.2990E-05
2 |0+7582E-05 0+2376E-05|0.3744E-05 0.2034E-05| 0.7583E-05 0.32626-05
310.8711E-05 042995E-05|0.1545E-04 0.3996E-05| 0.96776<05 0.3936E-05
b 10.1171E-04 0.3130E-05(0,6532E-05 042693E-05{ 0.5686E-05 0,2679E-05
5 {0.2456E-04  0.3755€-05|0.1734E-04 0.3414E-05]| 0.15256-04 0.3297E-05
16 10+8634E-05 0.2617€-05]0.2879E-05 0.3345E-05| 0.6527E-05 _0+3420E-05
21 - 1
2
;
5 {0-2063E-04 0.3720E-05{0.2593E-05  0.2255E-05{0.2619E-05 0.2745E-05
6 [0-4399E-04 0+4018E-05|0.5360E-05 0.23056-05]0.39746-05 0+2606E-05
7 ]0+4025€-04 0.3913E-05{0.5131E-05 0.2674E=05]|0.6027E-05 0.2848E~05
8. {0+4844E-04 043908E-05[0.1419E-04 0.2601E-05|0.5467E-05 0.3075E-05
g |0.2185€-04 0.336BE-05]0.7621E-05 0.2369E-05|0.8862E-05 0.3420E-05
10 [0+5659E-05 0.2444E-05]0.4486E-05 0.2177E-05|0.6471E-05_ 03249E-05
11 [03141E-05 0.2434E05(0.3668E-05 0.2236E-05]0.1074E-04" 0.3260E-05
12 [0+7741E-05 0+2391E-05|043798E-05 042473E-05]0.4835E-05 0.32625-05
Torp Kasaoka KITAKISHIMA
19 - 1
2
3
4 10.1874E-04 0.3521E-05|0.1805E-04 0.5738E-05]|0.3552E-04  0.4444E-05
>10.21206-04 0.3573E-05 0.2996E-04 0.,4853E-05
6 10.9292E-05 002872E-0510.10606-04 0,4715E-05|04121E~-04 0.4445E-05
7 0.1602E-04 0.2899E-05/0.1209E-04 0.3671E- 05 0.3450E-04 0.4410E-05
8 10.1714E-06  0.3122€-05 0.1031E-04 0.2579E-05|0+2016E-04 043000E-05
9 10.1171E-04  0.2909E-05|0.1410E-04 0.3498E-05|0+4603E-05 0.2676E-05
10 10.2710E-04 0.44256-05/0,9722E-05 0+26B3E-05|0+5285E-05 0.2552E-05
20 - 1 10.2269€-04 0.64271E=05(0.7629E205 0.2460E~05[0+1167E=04 0.3466E-05
2 10.1238E-04 0+3913E-05|0.1805E-04 0.2860E-05|0.8923E-05 0.4029€-05
3 |0.1663E-04 0.3982E-05|0,8621E-05 0.2627E-05|0.1624E-04 0.4419E-05 |
4 |0 1692E-04 0.4043E-05[0.1834E-04 0.4635E-05[0.4611E-04 0.4838E-05
S |041201E~04 043675E-05]0.2729E-04 0.3863E-05|0.3235E-04 0.3780E~-05
6 [0.4230E-05 0+3139E-05[0.1356E-04 043053E-05[0.29106-05 0.2141E-05 |
21 -1
2
X
+ —
5 {046552E-05 0435156-05{0.1340E-04 0,40756-05|08574E-05 0.3016E~05
6 [045338E-05_ 043149E-05[{0.,7852E-05 0.3531E-05]0+3496E=-04 0.3712E-05
7 |0-6016E-05" 0.3087E-05/0.8270E~05 0.3510E-05|0.3524E-04 0.3826E-05
g |0:8163E-05 0433126-05/0.1289E-04 0.3782E-05]|0+9631E-05 0.2862E-05
o {0<1676E-04 0.3724E-05{0.10356-04 0.3786E-05|05560E-05 0.2521E-05
10 [01799E-04 044593E-05]0.9952E-05 0.3116E-05|09750E-05 0.3149E-05
11 |0-1829E-04  0.5286E-05/0.9139E-05 0.2778E-05|0+8094E-05 0.3064E-05
1o |0+872BE-05 0.4552E-05[{0.5033E-05 0.2535E-05|0+3369E-05 0.2410E-05
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SOHBIRAKI KonsaTo [zumikawA .
19 -1 10.,2598E-02 0.1280E-03) 0.1100E-04 0.27B7E-05} 0.5362E-05 0.2847E-05
2 10.7667E-02 0.3760E-03]| 0.1649E-04 0+2727E-05[0.5207E-04 0.4556E=05
3 J0.6145E-03 0.3132E-04| 0.3489E-03  0.1802E~0%40.8906E-04 0.5878E-05
4 o 2351E-03  0.1348E-04| 0.3670E-04 0.4070E-05|0.8587E-04 0.6035E-05
5 |0.7486E-04  0.6220E-05] 0.1576E-04 0.3215E-05/0.12056-04 0.3358E-05
6 6"53615 04 0.2186E-04| 0.3270E-04 0+4931E-05{0.8806E-05 0,3784E-05
7 10.8476E-04 0.2096E~-04] 0.5020E-04 0+5652E-05/0,2690E-04 0.4399E-05
8 |0.1201E-02 0.1586E-03] 0.9307E-04 0.7892E-05] 0.3383E-04  0.5324E-05
g -— ——= 0.8914E=04 0.7485E-05/0.7010E-04 0.6835E-05
10 |0«3673E-04 0.1083E-04 0.1284E-04 043816E-05 0.6341E-05  0.3236E-05
20 - 1 {0.2214E-04 0.1641E-04] 0.7356E~-05 0+3584E-05(0.6582E-05 0.,2696E-05
2 {0.3421E-04 0.1146E~04] 0.6342E-05 0.3571E-05[0.6049E-05 0.2922E-05
3 |0.5631E-04 0.1673E-04| 0.3034E-04 0.3603E-05[0+2854E-04 0+3589E-05
b |0.5869E~-04 0e1600E-04] 0.5989E-04 0.5060E-05|/0.1135E-04 0.2953E-05
5 [0.16676-03 0-1019E-064| 0.3602E~04 0.38326-05|0+2410E~-04 0.405BE-05
6 |0.1176E-02 _0.1569E~03) 0,1832E-04 0.3527E-05[0-1417E-04 0.3511€-05
21 -1 |0.1035E-04 0.3B50E-05| 0.2676E~04 0+3756E-05[0.4022E-03 o.googg-og
2 10,1589E-04 043602E-05 2043373E~02 041659E-03{0.7544E-02 043709E-0
3 0‘57155 04 0.5974E-05| 0.4635E-03 0.2405E-04/{0.3635E-03 0.1938E-04
Y 0.4236E-04 0.5686E-05| 0+ 3491E-04 0.4079E-05[/0.5832E-04 0.5132E-05
5 10.90796-04 0.7111€E-05| 0.3378E-04 0.3689E~-05 0.1971E-04 0.3370E-05
6 0.8094E-04 0.1821E~04] 0.3454E-04 0.4846E-05[0.1760E-04 0+3863E-05
T 10.8308E-04 - 0+1657E-04] 0.5139E-04 0.5589E-0510.3166E-04 0.4395E-05
8 10.1739E-03 0.2830E-04| 0-5414E~04 0.5767E-05[0.5418E-04 0.5788E-~05
9 |0.4350E-03  0.6096E-04] 0.2364E-04 0.4341E-05]0.2159E-04 0.4215E-05
10 |g.p111E-04 0.3234E-05| 0-1710E-04 0.3802E-05{0+1928E~04 0.3230£-05
11 |0,1149E-04 (0.3272E-05| 0.1772E-04 0.4319€E-05]0,2670E-04 0.4551E-05
12 0.1609E~-04 045442E-05| 01777E-04 0. 3782E-05{0+1307E~04 {.3350E-05
Tax1HamA SEKIKAWA NaGaTSU
19 -1 10.7845E-05 042620E-05/0.5907E-05 0.2653E-05[0.2794E-04 0.3966E~05
2 10.6946E-05 0.2539E-05)0.,1554E~04 043015E-05|0.1022E-03 0.6164E-05
3 {0.1724E-04 0.3133E-05|G,1109E-04 0+2993E-05 |0.3245E-04 0.6126E-05
b 10.7419E-05 0.3181E-0510,1018E-04 0.2840E~05|0.15156-03 0.8888E-05
5 {0.5649E-05 0.2675E-05|0,1102E-04 0.2954E~05 |0.9850E-04 0+6135E-05
6 |0.9469E-05 0.2773E-05)0,1579E~-04 0.2798E-05 [0.6398E-04  0.4763E-05
T [0+1987E-04  0.,4256E-05)(.1918E-04 0+3226E-05|0.2610E-04 0.3686E-05
8 [0.9240E~04 0.6982E-05|0,6737E~03 0+4011E-04 ’
9 {0.8734E~05 0.3766E-05|0.1375E-04 0.3014E-05 0.9362E-04 0.5563E-05
10 {0.8410E-05 0.3428E-0510,14656-04 042620E-05|0.1170E-04 0+3167E-05
20 -1 |0.1013E-04 0.3386E-05|0.7609E-05 0.2045E-05 | 0.5569E-05 0.2891E-05
2 {0.6106E-05 0.3312E-05 0.20640E-04 0.3390E-05
3
L
5
6
21 -1 {0.1994E-03 0.7070E-05{ 0.4893E~05 _0.2580€-05{0.5156E-05 0.3078E-05
2 [0.6242E-03 0+179BE~04] 0.7526E-05 0.3077E-05 0.2722E-05 0.2735E-05
3 ]0.6420E-05  042914E-05| 0.6714E-04 0.3583E-05|0.2180E-04 0,3157E-05
L [0.1954E-04 0.3379E-05(0.7217E-04 0.4366E-05(0.8268E-04 0.4564E-05
5 |0.1643E-04  0.3339E~051 0.1902E~04 0.3118€-05/0.1092E-04 0.3253E-05
6 [0.1871E~03" 0.1166E-04]| 0.1669E-04 043296E-05{0.1566E-04 0.,2787E-05
7 [043548E-04 043615E-05[ 0.2149E=-04 0.33535-05]0,43176-04 0+3645E-05
8 [0+1316E-04 0.2774E-05| 0.3709E-03  0+26905-04]0.2909E-04 0.3265E-05
9 [0.1388E~04 _0+2926E-05| 0.5587E-03 043477E-04[{0.3062E-04 0.3308E-05
10 [0.6618E-05 0.30776-05| 0.1296E~04 0.3238E-05)0,1181E~04 0.2902E-05
11 [9.1138E-04 0.2675E-05| 6.1234E-04 0‘2995c70> 0.1251E-04 ., 0.3237E-05
12 [0.1103E-04 0.2858E-05[ 0.2036E-04 0.3331E-05/0.1671E-04  0.2717E-05
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FunakI TamaTsu SumIToMo
19 - 110.8500E-05 0+3055E-05(0.4143E-05 0.2823E-05[0.1689E-02 04942E-04
210.2336E-04 0.3930E-05|0.1163E~04  0.266BE-05 0.6532E-02  0.1800E-03
310.4865E-04 0.412BE-0510.2363E-03 0.8093E-05/0-7328E-03 0+2366E-06
4 10.1059E-04 T0.3240E-05 |0.88526-04 0.5093E=05|0.67556-04 0. 3370€-05
>|0.1531E-04 042878E~0510.2897E-04 0.3782E-05]0-1146E-04 0.2500E-05
6 10.1433E-04 0.3022E-05[0.2366E-064 0.37096-050.1168E-04 0. 2530E-05
T[0:6510E-04 0.4941E-05]0.4293E-06 0.4076E-05[0.7573E-05 o 2262E-05
8 |0.5123E-04 0.4340E-05[0.29116-04 0.3633E-05 0. 1141E-04  0.2984E-05
9 |0.2584E-04 043599E-050.1362E-04 0.3052E-05[0.1467E-06 o 4696E-05
10 0.1005E-04 0.3013E<05[0.8911E-05 0.3098E-05(0.2472E~04  043620E-05
20 - 1 10.1192E-04 043233E-05|0.4439E-05 0.,2292E-05[08734E-05 0.3838E-05
2 0.1263€E-04  0.3162E-05 p— — 0.8323E-05 0.4398E-05
3
N
5
6
21 -1 10.4818E-03 041573E-04|0.1019E-04 0+3111E-05{0.1727E~04 044705E=05
2 10.6262E-05 0.3250E-0510,1131E-04 0+3415E-05[0.9037E-05 0.4118£-05
3 [0.1042E-02 0.3292E-04 |0.6390E~05 0.2643E-05[0.8494E-05 043358£-05}
4 10.8973E-04 0.5240E-05[0.6705E-05 0.2796E-05|0.6633E-05 0+2598E-05
5 [0.2487E-04 0441756-05[0.2979E-04 0.3B39E-05[0.4768E-04 0.4209E-05
6 |0.2570E-04 0.3488E-0510.7630E-04 0.4973E-05|0.4067E-04 0+3547E-05
. T |0.4873E-04 0.4601E-05|0.4485E-046 0.4162E-05[0.59486-04 0.3979E-05
8 10.9136E-04 045533E-05|0.3876E-04 0.39076-05(0.1802E-04 0+34B84E-05
9 [0.4845E-04 044059E-0510,1391E-04 0.3253€-05[0.1173E-04 0.3735E-05
10 0.2430E-04 0+3428E-05/0.8363E-05 0+2949E-05{0.1233E-06 0.4555E-05
11 [041243E-04 0.2934E-050.1128E-04 0.3171E-05[0.2151E-04 0.5365E-05
12 [0.1980E-04 043193E-05[0,6324E-05 0+2876E~05[0.1731E-04 0+3855E-05
GYOSEN
19 - 1|0.4604E-05 0.2731E-05
2[0.1060E-02 0.1958E-04
30 11476-02 0.2110E-04
410.9816E-05_ 0.2081E-05
510.4739E-05 0.1841E-05
610.4376E-05 0.2084E-05 |
7l0.57386-05"0.2225E-05
8
9
10
20 -1
2 -
310.7778E-05 0.3339E~05
4]045295E-05  0.2198E-05
$10.7356E-05 0.2757E=05
6
21 - 1 |0.2429E-05 0.2044E-05
2 {0.6458E-05 0.2123E-05
3 {0.15296-04 0.2552E-05
b 10.6197E-05 0.2515E-05
5 10.2436E-05 0.2183E-05
6 o -3428E-04_ 0+2615E-05
g J3441E-04 0.2733E505
9
10
11
12
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Misak1 Kanonu1 [yomisHIMA
19 -1
2
3
4 10,4327E-05 0.35556-05]| 0.8490E-05 0.2963E-05[0.7176E-05 0.2879E-05
5 [0.9966E-05 0.4039E-05|0.1081E-04 0.3049E-05[047178E-04 044574E-05
6 10.8258E-05 0.3897E-05 0.1256E-03 0.616BE-05
7 1046737E-05 0.3554E-05{0.1809E-04 0.3387€-05(0.1218E-03 0.5937E-05
8 |0.7618E-05 043571€-05/0.1776E~06 0,3000E-05|0+1945E-04 0.3074E-05
9 |0.7304E-05 0.4018E-05/0.2527E-04 0.3172E-05(0.1307E-04 0.3029E-05
10 [0.1153E-04 043630E-05|041408E-04 0.2584E-05|0.1076E-04 0.2954E-05
20 -1 |0.1094E-04 0.3103E~-05(047260E-05 0.2017E-05[0.4672E~05 0.2137E-05
2 [0.7692E-05. 0.3269E~05|0.2717E-05 0.2019E-05(0.7907E-05 0.2422E-05
3 10.6348E-05 0.3722E-05[0.6164E-05 0.2152E-05|0.3060E-05  0.1676E-05
b 10,1341E-04 0.3629E-05/ 0.1801E-04 0.2803E-05[0.3668E-05 0.2144E-05
5 |0.1105€-04 0.4242E-05]0+1630E~04 03246E-05{0.2926E~04 0.3203E-05
6 10.3385E-05 0.2163E-05/0.4014E-05 0.26556-05]" :
21 - 1
2
;
5 |0.2558E-05 _ 0.2019€-05/0.4361E-05 0.2450E-05{0.1007E-04 (.2608E-05
6 |0.5143E-05 0.2046E-05|0.2618E-05 0+2278E-05
7 [0-4866E-05 0.2173E-05/0,6782E-05 0.2630E-05({0.1237E-04 0.2897€-05
8 |0 B43TE-05 0.2374E-05[0.1566E-04 0+3212E-05{0.1819E-06 0.2973E-05
9 [0.7650E-05 0.2136E-05/0.1457E-04 0.2786E-05}0.4735E-05 0.2048E-05
10 [0.6771E-05 0.2104E-05]0.1153E-04 _0.2530E-05|0.7963E-05 0.2340E-05
11 |0.6094E-05 0.2325E-05/0.6200E-05 02254E-05[0.7717E-05 0.2500E-05
12 |0.7874E-05 0.2383E~05/0.4331E-05 0.2179E-05]0.4590E-05 0.2259E-05
N1 1HAMA UosHIMA Fune
19 -1 10.8184E-05 0.2329€-05|
2 |0.1011E-01 0.2765E-03
3 10.1949E-02  0.5634E-04 .
b 10.10306-03 0.4696E-05|0.9468E-05 0.3151E-05
5 [0.2583E-04  0.3081E-05|0.7346E-05 0.3103E-05] . L
6 |0.4267E-05 0.2702E-05]0+8239E-05 0.2876E-05
7 |0.1048E-04 0,2909E-05[048146E=05 0.2928E-05(0.4831E-05 042379E-05
8 ]0.7119E-04 0.4226E-05/043615E-05 0+2603E-05[0.19196-05 0.2250E-05
9 ]0:9450E-05 0.2694E-050.8841E-05 0.2971E-05(0,2683E~05 0.1877€-05
10 [0 1091E~04 0.3006E~Q5] = — — - 0.7300E-G5 0.1878E-05
20 -1 | 0,1171E-04 0.3421E-09 045369E-05 0.3188E-05/0.7079E-05 0.1732E-05
2 1 0.8030E-05  0.3222E-09 0.3765E-05 0.3147E-05/0,3784E-05 0.1311E€-05
3 16.1596E-04 0+3885E-05[ 0.8109E-05 0.3609E-05|0.4014E-05 0.1847E-05
4 |0.1502E-04 0.3134E-05( 0.1552E-04 0.4000E-05/0.2993E-05 0.1607E-05
5 | 07 1384E-04 0.3848E-05 009413E-05 0.3555E-05(0.478B6E-05 0.1768E-05
6 {0.6147E-05 0.2817E-05 0.2782E~05 0.2570E-05 -— —_—
21 - 1 [0.5721E-05 0.3236E-05
2 [041413E-02 _0+3941E-04
3 [0.8794E-05  0.3531E-05
4 ]041020E-04 0.3317E-05
5 |0.3015E-04 0.3677E-0510.9280E-05 0.4963E-05/p. z e
6 1004102E-04  043879€-05[0.7717€-05  0.3932E-05 8.55325_82_ S }gg;g 0
T |0+5917€-04  0.4199€-0510.5271E-05 0.3870€-05]0,91956-04 0. 2774€-05
8 10.8843E-04  0.5671E-05/0.8117E-05 0.3564E-05/0.4104E-05 0.1893F-05
9 |0.1575E-04 0.46B85E-05|0.78176-05 0.39856-05 —=
10 |042551E-04 0.4733E-05|0,1261E-04_ 0.3885E-05
11 |0.2082E-04 0.4298E-05[0,9390E-03  0.3041E-03
12 {0.1820E-04 0.4401E-05|0.1002E-02 (.3256E-03
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S[EBIFREMEE H115 1984

b: Dysprosium

Tovo MivaKUBO Yuse
19 -1
2
3 ————e
L J0.6784E-04" 041040E-04|0.2671E-04 0.5917E-05[0.15256-04 0+1034E-04
5 {0.5932E-04 0.1005E-C4 0.3534E-04 0¢5423E-05/0.,1631E-06 0.1016E-04
6 0.9295E-04  0.1230E-04| 0.31556-04 0.6045E-05]0,1646E-04 0.9879E-05
710.1677€-03 0.1594E-04| 0.9644E-04 0.7839€-05/0,4203E-04 0.1130E-04
8 {0.3824E-03 0.1898E-04|0.1735E-03 0.8426E-05|0.2920E-04  049642E-05
9 {0.1014E-03 0.1185E~04(0.7397E-04 0.6435E-05/0.5238E-04 0e1350E-064
10 [0.4231E-04 0.8666E-05[0.1183E-04 0+6163E-05/0.3870E-04 0.1024E-04
20 - 1 [044340E-04 0+1056E-04]0,1394E-06 0+¢6614E-05/0.6975E-06 041394E-064
2 {0.1195E-03  0.1189E-04| 0,1584E-04 0.5594E-05[0,3207E-04 0.1527E-04
3 {007064E-04 041382E-04]0.7963E-04 0.1173E-04[0.4038E-04 0.1404E<04
b 10.1378E£-03 0.1535E-04|0.5022E-04 0.8365£-05[0.3966E-04 0.1351E-0%
5 1041966E-03  0.1830E-04[0.1073E-03 0.1083E-04|0.5470E-04 0.1728E-04
6 {0.6963E-04 0.1297E-04|0.1873E-04 0.1032E-04|0.2211E-04 0+17625-04
21 -1
2
3
L
5 [6:8504E<04 0.1802E-0%|0.1356E-04 0.7302E-05[0.1826E-04 0.1443E-04
6 10.7090E-04 0.1860E-040.2386E-04 0.7868E-05]0,3088E-06 0.1425E-04
T |0 1153E6-03 0.1936E-04]|043354E-04 0Qe8811E-05 - -
8 10,2671E-03 __0.2147E-04]0.25006-03 0.1193E-04}0.3535E-04 0.1768E-04
9 [0.1966E503 7 0.1921E-04)042449E-03 . 0.1179E-04[0.5388E-04 0+1975E-04
10 10.2662E-04 041369E-04|044566E-04 048371E-05(0.6750E-04 O0+1974E-06
11 {0.1726E-04 0.1378E-04}0+9325E-04 049511E-05[0.4529E-04 (0.1998E-04
12 10.26466E-04 0.1419E-06]0+3131E-04 049621E-05/0.5543E-04 0.2123E-04
Tomo Kasaora KITakIsHIMA
19 - 1
2
3
b 10.732BE-04 0.4980E-05[0.1335E-03  0.7326E-05 [0.1898E~03 ~ 0.7376E-05
S 10.3160E-04 0+4592E-05 0.1258E-03  0.7840E-05
6 10.2330E-04 0.422B8E-05[0.5502E-04 0.6080E-05 [0.1911E-03 0.7946E-05
T [0.1766E-04 0.3961E-05[0.8744E-04 0+5355E-05 [0.1747E-03 0.7910E-05
8 10.5301E-04 0.4756E-05{0.9960E-04 0+5426E-05 [0.5042E-04 0.4830E-05
9 1043129E-04  0.449BE-05/0.1022E-03 045424E-05 [0.2614E-04 - 044526E-05
10 |07 9956E-04 0+7116E-05[0.5608E-04 0.4254E-05 [0.2379E~-04 0.4462E-05
20 - 1 [§78623E-04 0.7204E-05[0.4347E-04 0.4032E-05 |0.6308E-04 0.5674E-05
2 {0.5289E-04 0.6759E-05[0.2965E~-04_ 0.4228E-05 |0.3978E-04_0.6513E-05
3 0.5682E-04 0.6930E-05|0-5262E-04 04437605 |0.7781E-04 0.7635E-05
b 0.6947E-04  0.7402E-05/0.3082E-03 0.9159E-05 |0.2085E-03 0.9579E-05
s [0.55376-04 0.6764E-05|0.7882E-04 0.6344E-05 [0.1953E-03 0.7532E-05
6 |0.1092E-064 0.5916E-05/0.7568E-04 0.5638E-05 [0.55006~-04 0.44464E-05
21 -1
2
3
by .
5 10e1421E-04 " 0.3986E-05]0.5761E-04 0+5536E-05[0.3385E~04 0.5348E-05
6 |0.2005E-04 0+3B03E-05|0.5524E-04 0.5019E-05|0+1606E-03 0.7425E-05
7 10.16386-04 0.3912E-05/0.5791E-04 -~ 0.5097E-05 [0.2194E-03 0.8351E-05
8 [0+3152E-04 0+4342E-05/0.1149E-03 0.5886E-05/0.5557E-04 0.5432E-05
9 10.5026E-04 0.4906E-05/0.9610E-04 0.5822E-05[0,2507E-04 0.4733E-05
10 [0+11026-03 0+6641E-05|0.6404E-04 0.4903E-05]0.7364E-04 0,6322E-05
11 J0.7670E-04 0.7412E-05/0.4686E-04 0.4516E-0510.3586E-04 0.5885E-05
12 [0.2806E-04 0.6398E-05| 0.2426E-04 0.40526-0510.2537E-04 0.4860E-05
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SEPIEFEHRRE F115 1984

Komsato

SOHBIRAKI [zumMI KAKA
19 - 1 }0.1319€-03 7 0.3434€-04{0.7629E-04 0.11463E-04 |0.3826E-04 0.1323E-04
2l0.2246E-03  0.4828E-04[0.1164E-03 0.1126E-04 [0.1514E-03 0.1707E-04
310.6966E-03 0.5065c-04|0.1921E-03 0+1653E-04 [0.7567E-04 0.1510E-04
5 [0.5968E-03 0.5149E-04[0.1846E-03 0.1606c-04 [0.8082E-064 0.1799E-04
5]0+34906-03 0.3993E-04({0.1040E-03 0.1403E-04 [0:6139E-04 0.1679E-04
6[0.76016-04  0.66856-05[0.26376-03 0.12826-04 [0-7214E~04 0.8746E-05
710.2068E-03 0.9970E-05[0.1881E-02. 0.5800E-04 [0.1170E-02 0.3825E-04
8[0.1269E-02 0.3977E-04[0.1250E-02 0.4066E-04 [0:4402E-02 0.1325E-03
9 [0-18376-02 0.5818E-06|0,2257E-02 0.6941E=-0% (0+2936E-02 0.9008E-0%
10 [0+ 15556-03  0.7506E-05[0.1257E-02 0+4006E-04 [0+1647E=02 0.5674E-0%
20 - 1|0-1118E-03 0.8214E-05(0.5206E-03 0.1918E-04 (0+6921E-03  0.2336E-0¢4
2 |0.4844E-04  0.5087E-05[0.27506-03 0.1305€-04 [0:3232E-03 0,1377E-04
3[0.4089E-04 0.5806E-05[0+2497E-03 0.139BE-040.2552E-03 0.1542E-0%
i [0.5329E06 0.6819E-05]0.5182E-03 0.2182E-04|0.1486E-03 0.1251E-04
510.9522E-03  0.3706E-04|0.258BE-03 0.1482E-04]0,2055E-03  0+1651E-04
6 10-10076-02 0.3933E-04|0.1493E-03 0.1310E-040.9886E-04 0.142BE-04
21 - 10.597%E-046 0.3176E-04|0.1198E-03 0.1118E-04|0.3071E-04 0.9709E-05
2 {0.8945E~04 0+3075E-04]0.1921E-03 0.1769E-0410.1183E-03 0.2417E-04
3 {0.2466E-03 0.4796E-04]0,1257E-03 0.1566E-04[0.3286E-03 0.1890E-04
L J0.17764E-03 0.4553E-04|0.1690E~03 0.1308E-04|0.1238E-03 0.1189E-04
5 [042056E-03 0.4631E-04|0,1307E~03 0.1128E-04|0.5442E-04 0.928BE-05
6 j0+3695E~04  0.5236E-05|0,2141E-03 0.8947€-05|0,5020E-04 0.5583E-05
7 |0.5151E-04  0.4735E-05|0.3256E-03 0.12264E-04f0.1221E-03 0.7420E-05
8 [0+1641E-03 0.8524E-05)|0.42656-03 0.1497E-04|0+3307E-03 0,1320€E-04
9 J0.3824E-03 0.1490E-04[0,1977E-03 0.,8690E-05/0.1598E-03 0.8544E-05
10 [041796E-03 0.1269E-04|(.8155E-04 0.5910€-05]|0+7634E-04 0.5452E-05
11 [0.1959E-03  0.1428E-04]0,1982E-03 0.9063E-05|0+1812E-03 0.9375E-05
12 [0.1080E-03 " 0.2040E-040,1608E-03 0.7736E6-05)9-13106-03 0.7167E-05
TAKIHAMA SEKIKAWA NaGATSU
19 - 1 10.2171E-04 0.1338E-04|0.4362E-04 0.1716E-04/0.1221E-03 0.317BE-04
2 10,3670E-04 0.]1309E=04{0.1404E-03 0.21126-04|0.5544E~03 0.4882E-04
310.6026E-04 0.15756-04|0.9185E-04 0.2067E-04[{0.1503E-03 0.5335c-064
L [0.4603E-04  0.1776E-04)0.63356-04 0.199BE-04[0.7830E-03 0,7189E-04
5 {0+3734E-04  0.1593€-06]0.8135€~04  0.2154E-04]0.6225E-03 0.5285E-04
6 [045171E-04 044980E-05/0.1127E-03 0.1136E-04[0.37756-03 0.1730E-04
T 1041525E-02 044703E-04/0.1338E~01 0.4459E-03|0,7210E-02 0+2404E~03
8 [046526E-02 041932E-03(042594E-02 0.9185E-06]0.23336-02 0.7983E-04
9 |0.2660E-02 0.8008E-04{0.1527E-02 0.5509E-0410.8201£-03 0.31196-04
10 0.1574E-02 0.4844E-0410.9522E-03 0+3659E-040,9443E-03  043416E-04
20 - 1 10.7282E-03 042391E-0410.3745E6-03 0.1634E-04]0.7763E-03 0+2559E-064
2 |042042E-03 0.1005€-04 0.5860E-03  0.2652E-04
3
L
5
6
21 -1 {0.7652E-04 0.7098E-05 --- --- 0.7224E-06 0.1761E-0%
2 10.6806E-04 0,7265E-05/0.3811E-04 0.2342E-04|0.5566E-04 0+l639€-04
3 10.5923E-04" 0.6024E-05/0.5286E-04 0.2268E-0410.2264E-04 0.1712€-04
4 10.3894E-04  0.6594E-05[0.5301E-04 0.2465E-0410.43096-04 0.1949E-04
> |0+4422E-04  0.6B07E-05|0.2227E-04 0+2433E-04|0.2101E-04 0.1987E-04
6 |049381E-03 0.3820E-04]0.1121E-03 0-1710E-04|0.91306-04 0.9330E-05
T 10.21826-03 0.11016-04]0-1544E-03 0.1754E-04{0.21956-03 0.1358E-04
8 10.13176-03 047967E-05/0.86566-03 0-3973E-04|0.27536-03 0.141B:-04
9 10+1426E-03 048625E-05[0.1614E-02 0.5852E-04(0,1576E-03 0.1240E-04
10 10.2715€-03 0.1258E-04|0775156-04 0+17426-04]0.4261E-04 0.1002E-04
11 10.2308€-03 0.1103E-04 9;19&65_92__9_L1985 0410.1581E-03 0Q.1314E-04
12 10.20686-03 0.1056E-04{0.1571E-03 <1979€-064 |0 1243E-03 0.1071E-04
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[EWIFFEHRE 115 1984
Funakl TaaTsu SuMiToMD
19 -1 [0.5693E-04 0.2009E-04]0.4561E-04 0,2322E-04 0.1383E-03  0.3972E-04
2 [0.1692E-03 0.2617E-04{VU.32586-04 0.20356-04 0.1542E-03  0.5658E-04
3 160.1696E-03 0.2516E-04)0.5558E-04  0,2349E-04 0.5086E-04 0.3180E-04
b o.aéggg:o4 0+2266E-04]0.1588E-03 0.3226E-04 0.7150E-04 O0.1643E-04
5 10.9785E~04 0+2044E-04|0,1738E-03 0.3153E-04 0.7046E-04 0.1629E-04
6 o 1194E-03 0+.8904E-05|0.1600E-03 0.1427E-04 0.7289E-04 0.1352E-04
7 [0.5594E-02 0.1872E-03[0.2723E-03 0,1766E-04 0.7133E-04_0.1261E-04
8 10.9781E-02 0.3256E-03|0.1868E-03 0.1479E-04 0.1013E-02 0.4144E-04
9 |0.2434E-02 0.829BE-04[042607E~03 0.1607E-04 0.2460E-03 0.2798E-04
10 [0.1196E-02 044249E-04]0.4091E~03 0.2019E-04 0.4094E-03 0.260/E-04
20 - 1 10.5883E~03 0.2327E-04{0,1340E-03 0.1152E-04 0.2658E-03 0.2594E-04
2 |0.33256-03  0.1593E-04]|0.3029E-04 0.8234E-05 0.6994E-04 0.2578E-04
3
N
5
6
21 - 1 [0+5965E~-04 0.3279E-04[0.4984E-04 0.2889E-04 0.1102E-03 043734E-04
2 |0e4918E-04  0+2421E-04{0.6401E-06 0.3139E-04 0.768B9E-04 0.3267€-04
3 10.152BE-03 0.5426E-04|0.6300E-04 0.2586E-04 " ——
b [0.1346E-03 _ 0.2991E-04[0.6566E-04 0.2804E-04 0.3342E-04_ 0.2166E-04
5 0.2179€E-03 0.3120E-04 0.7255E-94 0+3496E-04 0.9480E-04 0.-3007E-04
6 [0,1554E-03 0.1186E-04/0.6193E-04 0.1627E-04 0.5685E-04 0.1879E-04
7 |0°4126E-03 0.20086-04|0.1568E-03 0.1719E-04 0.7609E-04 0.2017€E- 04
8 [0.6737E-03  0.2827E-04|041101E-03 0+1575E-04 0.1570E-03 0.2477E-04
g [0.4027E-03 0.1922E-04|0.8229E-04 0.1463E-04 0.8466E-03 0.4333E-04
10 |0+1614E-03 _0.1255E-04]0.4001E-04 0.1320E-04 0.1395€-03 0.+3340E-04
11 |0.8721E=047 0.1061E-04|0.33866-04 0.1509E-04 0+3459€-03 0.4229E-04
12 |0.1430E-03 0.12436-04|0.2318E-064 0+1403E-04 0.5512E-04 0.2834E-04
GYOSEN
19 - 1]0.1724E-04 0.5467E-05
216 1787E-04 0.4927E-05
3]0.20126-04 0.5204E-05
L[0.,1705E-04 0.4117E-05
510.1631E-04  0.3971E-05
610.1735E~-04 0.4686E-05
7{0.12086-04 0.5167E-05
8
9
10
20 - 1
5 ) .
3{0.8452E-04  0,1216E-04
410.,3114E-04 0.8009E-05
51043902E-04 041023E-04
6
21 -1 [0.1312E-04 0.6105-05
2 |0.2265E-04 046307E-05
3 [0+41923E-04  0.7265E-05
4 |0.1594E-06 0.7835E-05
2 0.1094E-04 046983E-05
g 0.1701E-04 0.7570E-05
9
10
11
12
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S[EWRFTHARE H115 1984

MisakI Kanonut IyoMisHIMA
19 -1
2
3
4 10.4676E~04 041326E-064 0.6905E-04  0.5607E=050.3889E-04 0+6355E-05
2 0.3820€E-04 0.1481E-04|0.6533E-04 0.5894E-05 0.5154E-03  0.2009E-04
0.3555E~04 0.1509E-04} . - . |0-8003E-03 0.2971E-04
g 0.5128E-04 0.1406E-04f 041352E-03 0.7432E-050.1263E-02 0.4451E-04
0.4667E~04 0.1461E-04| 0,1774E-03  0.7528E-05[0.2052E-03 0.1066E-04
9 |0.9216€-04 0.1720E-04/ 0.168B9E~03 0.7854E-05 0.4306E-03 0.1738E-04
10 10.8534E-04 041545E-04| 0.8855E-04  0.5846E-050.7272E-03  0+2682E-04
20 - 1 |0.4466E-04 0+1435E-04 Qdéﬁﬁéﬁ_gi"_o 4447E-0510,6004E~03 0.2624E-04
2 [0.1776E-~04 0.1478E-04| 0.2401E-04 0.4457E-0510.5755E-03 0.2608E-06
3 10.2480E~04 0+1661E-04] 0.3420E-04 0+4797E-05/0.9245E-04 0.1090E-04
b [0.7573E-04 0.1745E-04 0.1205E-03 0.7027E-05[0.3086E-03 0.1792E-04%
5 |0.5169E-04 0.2028E-04| 0.7928E-04 0.7763E-05{0.20756-03 0.1789E-04
6 |0.7348E-05 0,1028E-064| 0.1047E-04 0.6150E-05
21 -1
2
3
] . ) ) ,
5 - — 0.1863E-04 0.6221E-05[0.3842E-04 0.1386E-04
6 |0.2121E-04 0.1082E-04| 0.2638E-04 0.5563E-05
7 [003278E-04 0.1137E-04)| 0.3907E-06 0.6869E-05/0.5206E-04 0.1598E-04
8 ,30555_05%_9 1289E-04| 0.8765E-04 0.8736E-05[0.1021€-03 0.1746E-04
9 |0.2638E-04 0.1203E-04| 0.7747E-04 0.7B835E-05/0.3095E-04 0.1250E-04
10 {0.3292E-06 0.1212E-064| 0.6695E-06 047329E-05{0.1040E-03 0.1648E-04
11 Q 32156-04  0.1369E-04| 0.2885E-04 0.6404E-0510.8841E-04 0.1667E-04
12 |0931126-04 0.1441E-04| 0.2613E-04 0.6376E-051045283E-04 0.1511E-04
NI THAMA UosHIMA Fue
| ;
19 - 110,1334E-04 0.7462E-05
210.7071E-0%4 0.2994E-04
3{0.4083E-04 0.1933E-04
L ]0v3294E-04 0.8754E-05|0.48056-04 0.1138E-04
5[043444E-04  0.9509E-05/0.4009€E-04 0.1116E-04
610.2877E-04 0.5443E-05)|0.4365E-04 0.1096E-04 :
710.3974E-04 046071E-05|0.3607E-04 0.1077E-04 |0.1831E-04 0.4903E-05
8(0,4321€-02 0.1446E-03|0.2443E-04 0.10106-04 [0.1638E-04 0.4804E-05
910.1504E-02 0.5128E-04{044156E-04 (.1204E~-04 [0.1430E-04 0+4097E-05
10 [0.1298E-02 0+4498E-04|044261E-04_ 041254E-04 [0.3496E~04 0.4326E-05
20 - 110,5654E-03  042187E-04[0+3950E-04 0.1285E-04 [043909E-04 0.5217€-05
210.1749E-03 0.1056E-04| — == --- 0.4808E-06 0+46422E-05
310.1413E-03 0.1086E-04|0.9721€E-05_ 0.1534E-04 [0.8872E-04 0.6408E-05
L 10,6644E-04 0.8229E-05[0.1183E-03 0.1831E~04 [0.1814E-04 0.3186E-05
5 |0.7367E-04 0.1023E-04|0.8161E~-04 0.1683E~04 [0.2092E-04 0.3560E-05
6 [0.1708E-04 0.7295E-05|0.1471E-04 0.1207E-~04 [0.6659E-05 0+3656E-05
21 - 1 [0.3960E-04 0.8889E-05 0.80256-05 0.3592E-05
2 10,4602E~04 0s1074E-04 043922E-05  0+3696E=-05
3 [0.4999E-04 0.1020E-04 0.,5262E-05 0.3808E-05
4 |0.4367E-04 0.9802E-05 0.1764E-02  0.3862E-04
5 [0.3725€-04 0+9629E-0510,26494E-04 0.1601E~04
6 10,5398E-04 0+7655E-0510.3884E-04 0.1285E-04
7 ]0.6183E-04 0.8064E-05]0.2239E-04 0.1271E-04
8 [0.8234E-03 03229E-04]0.2322E-04 0.1207E-04
9 [0.2798E-02 0+9702E-04{0.29796-04 0.1326E~04
10 [0.3774E-03 0+1934E-04[0.4529E-04 0+1349E-04
11 --- === 0+5860E-02 041870E-02
12 --- --- 0:7749E-02 042096E-02
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K[EBIEFEMHE B 1984
¢: Holmium
Tovo Mrvakuso Yuce
19 -1
2
; 0.1265E-0
L 10.1265E-03 0.7723E 0.1216E-03 0,7580E-04|0.9994E-0& " 4. 744BE -1
5 10.9083E-04 0« 7251t 04 - - -?fE 04 0 7ff?E 0%
6[0:9340E-04 0.8483E-04)0.1002E-03 "0.7287E-04]|0.7636E-04 0.6436E-04
*7|0.1208E-03 0.1038E-03| 0.8863E-04 0.8397E-04 041222E-03_, 0.7140E-0%
8[0+1428E-03 0.1013E-03[U.1370E-03 0.7256E-04]0.7884E-04  0.6227E-04
9 [0+15L1E-03 0.7348E-04)0.6035E-04 0.6230E-04]0.1160E~03 0.7997E-04
10 [041059€-03 0.5304E-06 s -—= 0.1320E-03_ 0.5933E-04
20 - 1 0 1294E-93  0.6431E-04] ... --= 0.1074E-03 0.7762E-0¢
5 {0479256-04  0.6325£-04|G.9301E=04 0.5934E-04 0+9976E-04 0.8525E~04
E 0+7937E-04_ 0.7800E-04| 041603E-03 0.1155E-03/0.1329E-03 0.7726E-04
) 0.1136E-03 0.7821E-04{0,1237E-03 0.7097E-04
510.1803€-03 0.9378E-04) 0.1726E-03 0.9712E-04|0.16556-03 0.8603E-04
€10,1443E-03  0.6675E-04| 0.1226E-03 0.97456-04] 2. -
21 -1
2
3
b
51001644E-03  0.94926-04]|0.8944E-04 0.6497E-04/0.9324E-04 0.7227E-04
6 o 1654E-03 (+9422E-04|0+1060E-03 0.6657E-04[0.8104E-04 0+6824E-04
T1041474E-03 0.9236E-04[{0.1102E-03 0.7405E-04 -== ---
8 [0 1194€E-03 0-.9159E-04]|01385E-03 0.7056E-06]0.G765E-04 0+8063E-04
91041036E-03 .8041E-04 -—— ——— |0.41052€E-03 0.8731E-04
10 |041047E6-03 0+6334E-04(0.1052E-03 0.6160E~04/0.9268E-04 0.8292E-04
11 J0.1029E-03 0+6152E-04|10.6007E-04 0.6308E-04{0.1069E-03 0.8379E-04
12 |0.7339E-04 0.6070E-04 . - = - 0.1558E-03 0.8080E-04
Tomo Kasaoka KITAKISHIMA
19 -1
2
3
L 020036503 0.1041E-03[0.1432E-03 0.1906E-03|0.2496E-03 0.1252E-03
5 |0.1542E~03  0.1044E-03 0.1072E-03 0.1447E-03
6 |0.1459E-03 (0.8972E-0410.2847E-03 0.1585E-03|0.1184E-03 G.1271E-03
7 [0.1824E-03 0.8460E-04{0.1364E-03 0+1193E-03({0.2001E-03 0.1244E-03
8§ [001171€-03 0+9211E-04|0.21056-03 0+.1150E-03|0.1356E-03 0.80606-04
9 [0.1483E-03 0+8630E-04 --- --- 0.1117E-03 0.7812E-04
10 [0.24640E~03 0.1293E-03[0.1029E-03 0.8447E-04|0.9657E-04 0.7500E-04
20 - 1 [0+1001E-03 0.1250E-03{0.13936-03 0.7894E-040+1656E-03 0.1090E-03
2 |0.1624E-03 041134E-03|0.84556-04 0.8453E=04|0.2369E-03 0.1289E-03
3 l0.2046E-03 0.1144E-0310.1010E-03 0.8036E-04)  --- -——
b [0.2364E-03 0+1191E-03|0,18556-03 0.1451E-03]0.2228E-03 0.,1448E-03
5 10.1284€-03 0+1036E-03 [0.1169E-03 0.1143E-03|0.1222E-03 0.1112E-03
6 [0.7692E-04 0.9607E-04|0.12106=03 0,9175E-04[0.1067E-03  0.6863E-04
21 -1
2
E
Tia ""’“"; 1603 10.11926-03 0.1357€-03|0.1471E-03 0.9284E-04
~er i criar—r. |0 1626E-03 0.1159E-030.2636E-03 0.1141E-03
7 0214576203 0% 56596-04 |0+ = A
80.1775E-03 o 1040E-03 |0.1870E-03 0.1214E-03/0.1002E-03 0.8552E-0
2 Pra7ise-03 0. 1125802 77 ---  |0-1101E-03 0.9468E-04
0T - " =53 o 1236E-03_ 0.8703E-04|0.8337E-04 0.8910E-04
0= e515E=03  0- 1309k -05 |5 5 58E-03 0.7930E-04/0.9012E-04 0.722BE-04
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[EHEFEMRE H115 1984

SOHBIRAKI KoHsaTto [ZzumtKamA
19 - 1 [0.32126-03 0.1046E-03]0.9909€-04_ Q.6983E-04|0.7792E-04 0.7138E-04
2 10.9726E-03  0.1682E-03]0-9309E-04 0+6129E-04 --- anin g
3 [0.14206-03 0.1225E-03(0.2062E-03  0.8838£-04]0.8055E-04 0.7343E-04
b |0.2545€-03  0.1229E-03 - - 0.9071E-04 " 8987E-04
5 {0.7937E-04  0+9884E-0410,1143E-03  0.7604E-04|041213E-03 0.8043E-04
6 [0.9536E-03 0.5345E~03]0.1903E-03 0.1320E-03{0.1493E-03 0.1048E-03
7 |0-5081E-03 0+5359E£-03]0+2580€~-03 0+1517E-03|Q.1123E-02 0. +1389€-05
810.1349E-02 0.86356-0310,2612E-03 0.1832E-03{0.1292E-03 0.1552E-03
9 [0.2446E-02 0.1638E-02(0.2612E-03  0.1745E-03]0+2870E-03 0.1687E-03
10 [0.5380E-03 0.2886E-03{0.2201E-03 0+1139£-03]0+1978E-03  0.9790E-04
20 - 1 [0-5886E-03 0.4B889E-03[0.14026-03 0.1103E-03[0.6433E-04 0.6732E-04
2 [0.3013E-03 0.2951€-03[0.1663E-03 0.1076E-03{0.1531E-03 0.8652:-04
30.85106-03 0.3679E~03|0.9549E-04 0+8645E-04| 0.1597E-03 0.83493E-04
b [0-5953E-03 0.3868E-03/0.2070E-03  0+1073E-03| 0.9766E-04 0.7677E-04
5 |0.1906E-03 0.1426E-03|0.9926E-04 0.8530E-04|C.9983E-04 0.9919E-04
6 [0716856-02 0.90306-03|0.9500E-04 0.8842E-04{0.1427E-03 0.8955E-04
21 - 1 [0.6851E-04 0.8164E-04 0.9473E-06 0.9574E-04]0,2591E-03" 0.1085£-03
5 |0.1770E-03 0+74706-06|0+6623E-03 0.1568E-03{0.1476E-02 0.2814E-03
310.9201E-04_ 0.1135E-03[{0.2536E-03 0.1301E-03{0.2151E-03 0.1515E-03
L [01426E-03 0.1051E~-03 0.15556-03 0.9890E-04|0.2110E-03 0.1101£-03
5 [0.1939E-03  0.1056E-03{0.13556-03 0.8249E-04|0.1774E-03 0.8766E-04
¢ [0.6006E-03 0.4288E-03|0.3107E-03 0.1522E-03|0.1610E-03 0.1211E-03
7 10.8266E6-03  0.3B13E-03|0.1348E-02 0.1804E-03]|0.3631€-02 0.1791E-03
8 (045429€-03 0.4829€-03|0,1418E-03 0.8467E-04/0,1952E-03 0.1611E-03
o [0.1339E-02_ 0.5929€-03{0.1397E-03 0.1379E-03|0.1583E-03 0.1290E-03
15 = g 0.1268E-03 0.1223E-03{0.2131E-03  0.9868E-04
11 [0.1299€-03  0.8660E-04|0.2745E-03 0.1427E-03{0.2177E-03  0.1350E-03
15 [0719156-03 0.1436E-03)|0.1804E-03 0.1195E-03|0.6707E~04 0.1024E-03
TakIHAMA SEKIKAWA NaGaTsu
19 - 1 [0.1074E-03 0.6432E-04|0.1587E-03 0.7138£-04/0.1022E-03 0.8908E-04
2 [ ==~ " === 10.1275E-03 0.7668E-04)0.3639E-03 0.1230E-03
3 |0 6569E-04 0.69556-04[0.8308E-04 0+7736E-04(0,2046E-03 0.1459E-03
b [0e9190E-04 0.7748E-04/0.1187E-03 0.7530E-04}0.2165E-03 0+1693E-03
5 --- --- - - 0,2320E-03 0.1215E-03
6 |0.1398E-03  0.8975E-04(0.8849E-04 0+8162E-04]/0.1459E~03 0.1379€-03
7 {041946E-03 0.1336E-03[0,1322E-03 0.1151E-03 --- ---
8 |0.2061E-03 0.1707E-03]|0,2033E-02 0.5555E-03/0,2297E-03 0.1540E-03
g [0.2872E-03 0.1274E-03{0.1947€-03 0.9142E-04/0.3251E-03 0.1483E-03
10 [0+2520E-03 0.1139E-03)0.1480E-03 0.8376E-04 --- -
20 -~ 1 |0.2668E-03 0.1074E-03|0.8460E-04 0.5890E-04]041081E-03 0.9516E-04
o [0:1062E-03 0.1029E-03] 0+1053E-03 0.9613E-04
3
L
5
6
21 - 1 (0-2218E-03 0.1264E-03|0.1256E-03 0.6995E-04/0,13236-03 0.8390E-04
2 [001447E-03 0+1286E-03[0.8382E-04 0+7788E-04]0.2262E-03 0.7604E-064
3 [0.9779E-04 ©.1017E-03|0.7084E-04 0.7149E-0410,1356E-03 0.7683E-04
y (0.1327E-03 0.1134E-03 QALQEEE_QQ__Q_Z?43E ~0410.73656-04  0.8376E-04
5 [0.1927€-03 0.1155E-03|0.1205E-03 0+7374E-0610,1749E-03 0.8531E-04
6 |0+2626E-02 0.3583E-03 --- --- 0.1147E-03  0.8568E-
0.1480E-03 0+1147E- Tl tiese g4t
7 +1147€-0310.1427E-03  0.9089E-064|0.1459E-03 0.1013E- 03
8 [0-1682E-03 0.9554E-04]0,5916E-03 0.3932E-03|0.1083E-03_ 0.8738E-04
g |0-1338E-03 0.9766E-04(0,6519E-03  0.4771E-03]0.15576503 0.9509E-04
10 [0+1309E-03 0.1054E-0310.1297€-03 0.9012E-04]0.18756-03 0.8541E-04
11 [0+9611E-04 0.8777€-0610.1953E-03 0.827BE-04|0.1212E-03 0.9736E-04
12 [0+1246E-03  0.9311E-04|0.1994E-03 0.8786E-04 - _—
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BT B

#1155 1984

FuNaKI TamaTsu Surtomo
19 -1 10,90028-04 0+8116E-04|3.8011€-04 0.7521E-04 |0.1934E-03 0.1228E-03
2 [0.2036E-03 0.9561E-04]0.9830E-04 066242E-04|0.1159E-03 0.1073E-03
3 {0.8160E-04 0.9065E-041041244E~03 0.6779E-04|0+1450E~03 0.8600E-04
b 0.1384E-03  0.8097E-0410,8613E-04 0.9321E-04[0-1127E-03 0.67BBE-04
5 |0:1052E-03 0.7113E-04 —me T 7T 0411546203 0.9134E-04
6 10.1737E-03 ~0.9708E-0410.1653E-03  0.1094E-03 [0-10516-03 07745604
7 O;JE?ZE 03 0.1510E-0310.1984E-03 0.1136E-03|0.1305E- -03  0.8078E-04
(8 |0-1764E-030.14506-0310.1629E-03  0.1010E-03|0+2043E-03 0.9248E-04
9 |0-16256-03 041161E-0310.1116E-03 0.9100E-04[0.1015E-03 0. 9789E-04
10 [0-9014E-04  0.9B09E-0410.1320E-03  0.9409E-04 |0.2091E-03  0-1184E-03
20 - 1 0‘23415 =03 0.1027E-031041372603 0+7084E-04 |0.18356-03 0+1421E-03
2 [0.1587E-03  0.1004E-03/0.6644E-04 0.5754E- 04[0.8769E-04" 0.9956E-04
3
k
S
6
21 - 1 [043197E-03 0e1204E-03047567E-04 0.7886E-04|0.3584E-03 0.1852E-03
2 [0.1159E~03 048358E-04]0.1624E-03 0+8562E-04|0.1150E-02 0.2764E-03
3 i — 0.8744E-04 0.6631E-04({0.2277E-03 0.1342E-03
L |0.1058E-03 0.9957E-04|0.4892E-04 0+7095E-04{0.11556-03 0.7034E-04
5 [0413356-03 0.9471E-04(0.1191E-03 0.8591E-04|/0.8798E-04 0.6817E-04
6 [0-42056-03 0.1063E~03{0.1609E-03 0+1156E-03]/0.8938E-04 0.7110E-04
7 [0-4119E-03 0.1340E-03 --- === _|0.1075E-03 0.6349E-04
8 [0+5542E-03 0.1478E-03[0.8103E-04 0.1013E-03 - ———
g [0°1392E<03 0.1121€-03)|0.9967E-04 _ 0.9166E-04|0.2276E-03 0.13126-03
10 [0.1422E-03  0.9928E-04]0.1513E-03 0.8572E-04|0.2217E-03  0.9628E-04
11 [0.1621E-03 0+8947E-04[0,70456-04 0.8971E-04]0.1546E-03 0.1071E-03
12 ——- --- J0T1214E-03 0.8134E-064|0+.2081E-03 0.1216E-03
(GYOSEN
19 -1 —_——— ——
2|0.1693E-03 0.8143E-0%
3{0.1841E-03 0.8151E~04
L{0V1073E-03 0.6141E-04
51041092E-03  045851E-04
610.1159E-03 0.6511E-04
710.1361E-03 0.7181E-04
8
9
10
20 - 1
2
3 [0.2211E-03 0.9443E-04
4 10.1331E~03 0+6221E-04
g 0.9912E-04 047668E-04
21 -1 [0.1650E-03 0+6396E-04
2 0e4659E-03 046836E-04
3 ]0.2299E-02 0.95226-04
b J0.2153E-02 0.9646E-04
5 10.6541E-03 0.7275E-04
6 |0+1540E-02 0.B000E-04
T 10.3023E-02 0.9940E~04
8
9
10
11
12
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SRR RS

FE11%5 1984

Misaki Kanonu1 IyomMisHIMA
19 -1
2
3
b 10.1727E-03 0.9950E-04]|0.12906-03 0.9530E-04|0.1124E-03 0.1006E-03
5 01372203 0.1090E-0310.1708E-03 0.9940E-04]0.1955E-03 0.1291£-03
6 |049415E-04 0.1044E-03[ - - 0.2709E%037 0. 1566E-03
7T |9.1205E-03 0.9572E+04]0.1466E-03 0.1070E-03{0.29556-03 0.1510E-03
8 {0.1254E-03 0.9144E-06 - ToT
9 10.2136E-03 0.1067E-03[0.10406-03 (0.9811E-04{0.1621E-03 0.,1012€-03
10 {0.1851E-03 0.9244E-04|0.1373E-03 6‘77@65 -04]0.2003€-03 o 9933E-04
20 - 1 J0.1690E-03 0.8450E-04[0.1292E-03 0.6130E-04[0.8518E-94 «6279E-06
2 |0.1155€-03 0.8798E-0410.1443E-03 0.6334E-04[0.1097E-03 0-6697E-04
3 [0+1481E~03 0.9824E-04|{0.8733E-04 0.6613E-04|0.11186-03 0.4901E-04
b |0.1352E-03 0.9725E-04|0.8585E-04  0.8180E-04{0.9993E-04 0.5867E-04
5 it --- 0.1046E-03 0.9780E-04|0.1501E-03 0.7873E-04%
6 0.6093E-04 0.5668E-04 | 0.1137E-01 0.5565E-02
21 - 1
2
3
Y
5 --- --= --- --- 0.1013E-03 0.7245E-04
6 [6-7190E-06 0.5293E-04|0+1016E-03 0.6825E-04| --- e
T 0.5666E-064 045946E-04|049499E-04 0+8043E-04|0.2078E-03 0.7658E-04
8 [0.6624E-04 0.5383E-040:1546E-03 0.9505E-04 |  ~--
9 10.88056-04 0.5367E-04|0.1361E-03 0.8322E-04|0.7023E~04 0.5601E-04
10 10.8766E-04 0.5939E-041041393E-03 0.7265€-04|0.5466E-04 0.6421E-06
11 [071087€-03 0.5907E-04|0.1071E-03 0.6756E-04[0.1356E-03 0.6697E-04
12 0.7897E-04 0.6516E~04|0.9964E-04 0.6172E-04
NI THAMA losHima FUNE
19 -1 10,9278E~-04 0.7399E-04
2 10.2397E-02  0.3511E-03
3 10.4528E-03 0.1946E-03
4 10.1050E-03 0.8255E-04{0,1435E~03 0.9858E-04
S |0.1682E-03 0.8379€-04{0.1304E-03 0.9657E-04
6 [0.1362E-03 0.9240E-04 - - .
T |07404E-04 0.1000E-03 - - 0e1247E-03 0.7595E-04
8 |0.4489E-03 0.1317E-03{0.1044E-03 0.7884E-04% T
9 |0+1487E-03  0.9835E-04[0.1537€-03 0+8900E-064]0.9065E-04 0.5842E~04
10 |0:16376-03 0.1070E-03[0.1346E-03_ 0.9265E-040.9645E-04 0+5718E-04
20 - 1 |0.2077E-03 0.1172E-03|0,12056-03 0.9176E-04]0,8355E-04 0.5050E-04
2 [0,1469E-03 041112E-03]0.8174E-04 0+9705E-04[0.6241E-04 0s3742E~04
3]0.20076-03 0.1297E-03{0.1803E-03 0.1079E-03|0.6832E-04 0.5392E-04
 |0.1647E-03  0.9901E-04]{0.1569E-03 0e1140E-03]0.8566E<04 . 0,5315E=04
5 [0V1578E6-03 0.127/0E-03|0.1019E-03 0.1008E-03]0,8611E-04 0+5676E-04
6 10.1319E-03  0.9526E-04|0.1209E-03 0.7660E-04/0,8720E~04 0.6058E-04
21 - 1 |0.1214E-03 0.1058E-03]
2 [0.3135E-03 0.1352E-03
3 {0.12056-03 0.1153E-03
b |0V5276E-04 0.1097E-03 _  _
5 {0.2274E-03 0.1066E-03]0+2754E-03" 0.1507E-03
6 |0.11646E-03 0.1138E-03|041290E-03_ 0.1165E-03|0+.7837E-04 _0.5025E~04
7 10.20036-03 0.1163E-03[0.1457E-03" 041096E-03]0.7886E-03 0.5777E-04
8 [0°83336-03 0.14476-03]041461E-03  0.1033E-03|0.7362E-04  0.6193E-04
9 |0.1818E~03 0+1468E-03 0.1643E-03 0.1088E-03
10 |0 18756-03 0+1354E-03|0,2424E-03 0.1078E-03
11 --= - 0 57E~02 047674E-02
12 --- --- 0.1152E-010.8097E-02
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BTE RMEETVERRLCREFERGELRD

ﬁ’fﬁ‘/i ;L]/—:Va:/*

7.1 [EU&HIC

1.1.1 KKBFEHEICKITIFMEOEEH

RRGROBIEY 2 2 V-2 a vid, BRIEBE CHHE & ORREBEFREERNIKEOAICT 5L
EMTE S, TORBEHFEOYIRETE DT 7 1S iRk % 5l 4 2 BEO FRiFEIC L ETH 5, AENE
PLiFHh S R[P A S N BRERAIC K 0BT NS, HRHEE PR & ORBBIGR % IR
Y Bkoicid, $FCORDES EIEMHEICE S5 ZMEND 5,

BT km < 5 OO/MNREEFR TR, £ 05E. BIKEFEICE—RKERETE 3, Ll
HALERE» SO LS, FROHHES 100 km Dl EIKB L BFEIKF., £HR0OBEL, LT,
DHEIC &L A5 B & 5 ICHERELSEPILTHE NISEEF OIS 354 1id. KRORNILE
MR DB ZO THEBEBED LN 5, RIERGBELRDO VI 2L —v a3 Vitk-> T, #LEE
E DT LERGBEEMERTH ST LS BEMITFOTRICLD R Sh TS (Seigneur,
et al. 1981), 2F 0. FHUBDIAANIIERE 25 5 HEBDH 5,

1.1.2 BtEOHEANDT 4 —F/Nw s

RRATOEREDEFH L FHNE C Lid. REFWIEDPOSATOEELBILTHS, 2D 5
PEERJOTNEBI P V—H—LABIENTELDNLTH S, FHEIH ETHA F0HEL
WA R=NIEEIC LB LEOKER L PEFEICTENTE 0, BREEIL, KFERDIZHHEE
PERIEROEEAZ I IAERTHY, MBNENBS, CUOEENEL#E L VWEETF = v 7 TE
B, ERITRICIRND & 5 ITHZEHPH 4 v — VIC X BIRM S ERERIL . BHEOHE#EEIC
BT 28R EEREEZ TN b, ROBAENIKE, BhTORBRPEEND >720 ., BEHEMSIE
FEC DD EE L Wb D 5,

7.1.3 HEBEFIVOHE

COMETIE, FicHiEE® T vick D EHE EFRKQEROEE) & OBRREHL I LE S
ERA B, EL KHBEREOHEBROBRANHEETANS, 172U, CTTHWOhAHIEE T
Wi, BEHBREE EOEMIT IR E SN LB EDHVREEER > TN LERBLTE
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ZHiZ 5 MENDH 0. £ ORNFOEMROBABRARTE 5,

COHMBETVRRT. 1IRT LI I 2EBICIE ->TVE, B 1 BREORMEAT 7V IC I HE
— R, HRDREES EBMAT S . BRILBGRHO S ES A L RHESH TS b, T oD
F—5FZDE FROBLERGERETFTNVNDASNER B, 52 BEORFRGHELRE T VI
BiiiEe 7 v SMMERERIEE T VO 2 204 TEF VLK DBRS TV 5, 5 1 BREDRERIC
BERIEB DO 7 — 5 22 T, BRIEEESUEFERIGOMERA D ThON. BRIBESH TSNS,

INPUT-~-~- synoptic wind
topography etc.

LOCAL WIND|—> OUT PUT
MODEL

l
Kz

l INPET— - source data

PHOTOCHEMICAL SMOG MODEL
DIFFUSION | /PHOTO CHEMICAL
ADVECTION | “ REACTION
MODEL MODEL

OUT PUT

NO, NO2
03
concentration

Fig. 7.1 VA flow-chart of the two-step model.

1.2 RBiKREETIL

7.2.1 E@HER

FiisiE €7 vid Kikuehi et al. (1981)IC K DB SN D2 WERT 3, EAHFER I
Boussinesq #Tl. #AIELEEZRE L AHBRART, TNREER O L HICKEDESICH~NT
Bl KPR —vbE10km  SVDOHEEROTOIRBEL T3, FERIUTIRTLSic
TR - 7 B RIEIESR (27X ) TEHN TV B,

EEy 52

dhu dhuu dhuv  dhuw*
+ + +
ot ax By az*

or’ 0 g% 8z
— fhv — h® 22— + gh—o
fhv ox gh P

ZT aX
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d du F) du 7% 8 ou
+—(hKy— )+ —(hKy— )+ — ——— (K m ——
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s 5 (2)
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+ + + = — (hKg —) + —(hKgy— )+ — — (Kvi—
ot ox oy 7% ox ( ‘*ax) ay ( "oy ) h az*-(K“az*)
. . (3)
EF O
Ohu N ohv +5hw* ~
% ay = oz*% ‘ (4
BhEEEORX
ox  h gt | (5)
9z * 7o 6°
Bao=R
dhq ohqu  Ohgqv  Ohgw” 0 aq 7 aq
+ + + =— —)+— —
ot ax oy 8z 8x(hKH6X) ay (hK“ay
zZ 0 dq
+ —_— —_—
h 62* (Khaz* (6)

TR 2R COBEZTONRBEEET., FHV NEERTO 2z IROBE%RDYDH 5,

z— ZG
5= ZT—h—‘ h = z; —zg

LTz FETFNVARKLEH(BRICGRTEBO LH) DESI T, 26 3HEOSITH 5, HEXR
KEENDZDOMOEESIEBIES DD ET 5,

BEE T VOMBERBEIR 7.2 ICRTLICIBEPOK->TWVE, ZD 55 RIGRLIHERD
FHLTOWAHEBEITEOI4B(EBEER)DAT, 2o £ D EiCH 5158 (ME LMD EF L
KEHHERHZEZR > T T, FERRICOAHRRHICH > LEERTE,N TV 5, MBI ERORX
DENERS DRI A CE R R S & 5 b CRES AT B0 METR (1)~ (6)REKD
LHcEEHBIONG,
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Free Atmosphere

K - 'lr'
' S ‘
hm hm M-Layer
Zrll 4800
3600
15 layers
h 2800
. |
E-Layer :
12 layers :
1
1
50
¥ 0
|
Z*
-Fig. 7.2 Vertical coordinate system of the numerical model.
EFHEROREN

ohyu N Ohuu N Ohyuv N Ohuw”
61; dx ay az*

CEY 7 9h, @ du. & du
= —_— e —_— —_— —_— + —_— —_—
wV = By 65—+ ghn E ox " o (hmKg ax) 5y (hmKg ay) (1)

Ohpm v N Ohpuv N Ohy, vv N Ohy VW

0t 8x dy 8z
or' 7 Ohp 0 ov 0 vy
=— - — + —_ + — )+ 5 —
fhmu — hy © 5y ghm T P (th“ax 3y (hmKy 5y (8)
BI¥EDR
hy, 0 Ohgub’ Ohpvl  Oh,wi6' 9 86" F) a0"
+ + + =— — )+ — —_—
at 9y dy 87" dx (hnKy ox )+ dy (hnKs dy ) (9)
HED
oh E b oh, w¥
mo, hpu N hp,v N hpW _ (10)
ot ox ay gz *
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BIERHEOR

o' hy gt - |

s *‘E—;@—Z an
RBEeko=xX

dh,q dhnugq dh,,vq dhmw'g 3] aq b3} oq

+ + + = — )+ — —

ot 9x ay 9z% 6x(th" 6x)+ ay (BmKs ay) 2

CZT  hm=s—zr. 2= hp zﬁz L Ehs BEBREOS S TH 5, MEDO HHRE
4t

FHERORAEZMRES € 5@ P, BOBROENROLANVF -2 BRINT 5L &b TE S, THIC
DVTRRITIRT,

7.2.2 MEHSORINE

(1) HiEEE

Hitn & KR E DB, FHIBEDO LA VF—FTHD, REEETH 5, HMEREEE 0,
Bhumralker ( 1975) % Deardorff (1978 )ic K DRE S0 T3 force restore method i< & O &
ET B,
a6, _1_

1 .
5T c1<s+‘RLfH—éE)—a(0o—0l) a

ZZTSERBTEHEZOARES JUREKHNE. HEJE G LS OBEE, BHT5H 7 X,
6, BRI DOHEERETH 5, C & CRRRODLDILEA SN 5,

C1=/T{C/2w’ C2: l/a)

o =2r/(24hrs), kéc FZNTNLOBEERUEAETRTH 5, T OoDERIA
h (1978 ) 125 » TIRD £ 5 I B %,
¢ =0.386 + 0.15w’ {cal cm™ K%
k =0.02 + 0.0002w’ (cal cm™ sec™ K™)
C T T w izt wetness HIFOEKE /HATEEFRKR) THY, —ELRESN S,
BWEHCKEORER. HEIKDICETRSET & ED S UK EMITIIRLLEY, L L
HBHEEDOBEI/NS . EEic & of%ﬂli&“i%’étﬂ\@'a z2ZTidc=10cal cm™
K550 k=10 cal™ sec™ K7 AREL. UDRETOEEBAT 2,
(2) WEEBE
LKASTEZEAH EHEDEE DT SN B, I ICRIAHOMNREMNK T NETH 5, Ff
~OHHEHOASAE 1 &5 &, BAMBOMMEICY S EZEHSHSs 3
Sg =S, a” cos i ey
TCTT Sy RARGADEHFHDHES, a dAKOBEEE, mEBAKDOBETH b, AHABI 3RO
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LI L THHEICRK 2L 2RO 55,

cos i = cos a sin hg + sin @ cos hg) cos ¢ (15)
212U Y=ve— v (16)
Yo Yo 3ENTOKE EREOEROHMA (M ST il 5, M7.388)Th 3,

Fig. ’7.3 * Coordinate system for the calculation of the short wave radiation.
7
. 0z 0zZg
& = -1 2 4 2
tan [( ox Y+ ( oy ) } amn
0z 0z
Vo= tan"t—c/—G J (18)
ax” oy
sinh@ = siny sin 0 + cos¥ cos 0 cos 2 (19
i sin h@e sin¥ — sin 0
cosV) = O (20)
cos he cos¥
. cos 0 cos 2 :
sinyrg =————— @n
cos he

zg - WHIODERS. ¥ BE. 0 R,
he' KEOEER. 2 : i&f
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1

R R s R
m= Gﬁﬁzgﬁh@+233+1 2_}§ﬂ“mj . (22)

R :HEREE, H: F—AROES
HELERRD X S IC L TRD B, THbE, KD B 9 BRAKFTOKER LAV v ETH
REN5EEAL, WINTHL B E TR Ss & D8 MBHEANTH B &TE L. 20 %5
Sl b iciET B & E A ( List, 1963), F75bb

D==(0455—~%?) S, sinhg, @

R, BEICS- 22 KOHES 3, BAKEHERICBAEL T

S=(1-A)(Sg+D) seca 4)
HLUAFMBETVNET, TCTRIROL I EEEE -1
5%. L
- 12%. B L
(3) REEBUH

Mg IC B 5 Rk EHEHINE . HEED S0 Fi & i (1) & KShoEE LTkESH,
55T 2 FAEHSH () E558 5, FRIEKEHCIRC DERDICREET 21> 5 DMEH b b 5 5,
Zhic DWW TikH E TR 3B,

el LIl A OB RIOERICH 5, 2 hic ki

o]

E==EBUR)+J;

Oq<u10 ﬁ%(ﬂ”dT (25)

BL 2B(Ty) : IRETo DREEHEH. 7¢(u, T) 1 75 v 7 2DBBEMOLBERICH I HHE
g, To : HIEBEET., KGR EEOREIZ 0K ELTH B, —F. i rB(To) THaho, Hl
FEifiC B 5 EKRD T & 5 &

L=0'-1!
=J~T”r (0. T) -L(2B)dT — o 7 (uy, Ty) =B(Ty) (26)
To slua, 1) dT f H» LH H

TadETNVRADLAEDOKETH 5, HF 1 IEﬂ;tﬁﬂJ:f»B%i“}W_J_ by 7 (H) & TORIME EKE
SO > THETE By B2 HAH LD KBS E LTES o (g T) O
BRAGRAEREL TCKDOND, CZTRT=Tu»5 T=0%TOHEMET t2TO2KRX T
PdsE, F2ETa=2/3¢L15%,

H1HT w(u, T) it us TOMMCTHZH, ILADF +— FERTHADEL Sic, @ED
BEGE(TS 230K) TRIEBEAETICBEFRE T u DA ERBENS, ZDfERE Yamamoto
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(1952)DHXICD > TV b, TITRFORICESOTAHIEREICL-T s(u) 2RKDBC LIC
L
u RENRIEZE L BMKESRETREADL KD LN 5,

1 Po p
u=— q— dp @n
g o} Po

BL. po: HESE. q @ HETH 5,

BEH 2 1T & 5 TR Doy 12 Elsasser DA RICHE, B FBOKEDBME L TRAS 5K
Bz,

ooz = 0.0011 t, + 0.084 (ly/min ) (28)
(4) He& IE ORED

HERHEICB ) ZBBEBERDT 59 7 R (HEME)@EFVARGRORK FBICEMEARE L.
Monin - Obukhov OFURIL OkDH S, REKEHE 7 5 v 7 Xt bR 3, HERHICBT 588
#, B, EHgEDT7 797 Z(H, IE, 1 ) BROKXTEDLE S,

H= - pCpuy Oy (29)
UE = — oduy gy - (30)
T =—puk, 3n

712U, uy REEERE, Oy 3EBREE. qyx BBEELETH-TINS 3BEBEMBETORA .
Hig. B & ROBRSH B,

0
0~ 0, =—£5 Y (O) (32)
aQx
q—qo =—¥,(0) (33)
, k
W+ vE = PKi«/»mu) (34)
- F L
¢ ¢ ¢ 4
Vlh:j Th'd(\ ¢m=f —Cid( (35)
< <o
_Zz _ %0 _ %
CTT s g T f
_ (36)
p = ik
kg by

230, q. uEfl-7cEE. by, dn (FEERTY *—BIK. LI Monin - Obukhov ®E &, kit
von K’ arma nfE#. zo WMER. 0=(0,+ 0,) /2 CThH 5, WKLY+ —B 6, . 6,dIK
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AD Lk HicERbE 5, (Busch, 1973, Kondo, et al. 1978),

dn=C(1—-7C)" , 37
P , (<0
¢h=(1_T()/2
bp=0dn=1+al, {,>>0
| —lral, (2 (38)
722U, {=5/T7, =T, 1=16TdH5b, —H. 36)&L(B2. B LD
#2,(O)
(=8B
5.(0) (39)
g -4, '
T T, B=7r T z P NI F e —FYVETHD, BMICBAEZT ¢ A2Kk®

(<ORZE)DEZICIRBOERELER LD, (>0 (EE)DEXICEFBEENIC), ITkoFE
Wic kD T7 552 2H. IE&AKSD 2,

(35) - (32) (29)
37) (33) (30)
(38) (34) (31)
C ¢ 6%, q.* H, éE, T
1 BEHBANOILEEE Kn. Kn i
e, UX
Km = kZ ¢m
(¢I))
e, OX
Kh =kz ¢h
MoRE B,
RICHIRE TOHE qo B RBODBE L 0, T TRROFEIRL 5,
Q- a0 =8Cq—a) ‘ 1)

TTThH g5 RHFETOMALET, ChRHIEREXORES, FREFRMKRIFENE /05 2~
7T, Rl 1978ic kb, RO L HICRES,
A= Min (1, 2w’) (42)

w' IZHIH D wetness TH %,

7.2.3 HEREOHL

BREBADEKD 7 24 ) €—va YERHEICE - TEETH 530D TEL ., BREDH
REICE > TCHIEBICEETH S, £2 T Mellor & Yamada (1974 )itk b 2R SN/ &L closure
model 2#EAY 5, T D closure model FELFHBERE ECETRET I pICL>Tlevel 1 ~4 &%
TO 4 DORBERERICADPNTN S, COWRDERHSEZLS &, BT A VF - EDOTHRY
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BRAEED level 3BEAHEAT200BENEEZL SNHH, FER~OERAEEZL T, TCT
BEKT A NF—Z22WHAD SRET 3 level 2 28HT 3, level 2 TRHER OYEHEBOTHSA
BRAEHLT, BLREEERE Kn. Kn RIRO LD IEZ L0 5,

a .
o =42 [( ) (6_;7)2]1/2 Su (43)
0 () (2 V% s )

CTTLREAFBDOBMMES. $7- Sy. Sy BRORTEZ 5N 3,
bl’ 1/ "\-’3/2
Su = B2 (1 ~Rf V2 Sy 45)
1

LY

Sy =B{* (1 =Rt ) Sy  Su (46)

T T Rt i flux Richardson ${C gradient Richardson #{ Ri &IRD & 5 BB D %,
Re = 0.725 (Ri + 0.186 — ( RZ — 0.316 Ri+ 0.0346 )*5 )

ER ‘ Y L)
Ri=2 /02 n
0 (dYu? +v? 8z ) ’

ThHORL O EEE u, vOMESHLDKRE 3, itS &Sﬂ&ifko)"ucct@ R KOKE S,

Su=3A" Ti;;ﬁﬁ‘ ;Agﬁz/);/& (ry—7.1) (48
Su = 3A,(r— 1) (49
EL., Sy= 0. Sp=0
T I'=Re 1 —-Rg) (50)

EfAL Ay. Bi. By Cid closure model KH b B85 X — ¥ —TENFN0.78, 0.78.
15, 8, 0.056 LREON T3, £/ 7, =% - (2A, /B,
72 = B, /B, +6A, /B, Th 5,
RICHBHIR S L3ROKc LD EZ 505
kz
—IT% B

kighv= VEBHT L, T
fzqdz
(52)
fqdz

THEZoN5, e 3IRBRNEM T =01%2@H4 5%, T/ qREKT A V¥ — L EHBRTERT
FVF - DERHEBOE D E O SR D T D,
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u'w’ w 2, & (53)
= — - — VW —/— —_—
B0 0z oz e "

LLTH7 797X uw, vw, wi' GkRTEZ o605,

du ov
- (uw’, vw)—ﬂqSM 22, o7 (B4)
~ 00 :
— w0 =0g Sy~ (55)
. Z
G4). BBy &b uw', viw", wo"EHET L
I~ 66’
0t =Bl S (50 (o)) - £ & — (56)

tﬁéoC®K@E%§AT“5@T%EGHL(%) (66) DEEARICLD 4, 2RDBZ L &
5, CNRBROBLEICKIDEFETE 205, ERICIFIOHERT » 7D q 2E->TH, 2 E
LTh, BREBLAEEDLSKRVWDT, BOBELERYI 2 V— v YOMDICEZFITELET
DTH b
closure model i & 3 IEERET RO ZERHICHIFICONS D | BRI EOFERLEKEL
COEHITENDHD, £T T, TOLVENENS T 5DITHBBRICR/MEEZZRET %, T
TR

Ky = 0.5 m? “sec 6D

Km = 0.5 m* /sec (68)
EGE Lo —H. BMORKEERICE Kn. Ky 13100 m? “sec 225K RKREBEICK S
LEMDH B, TOEIBHHICIHELMOPERNMCBARERF>TLTH, At ZHEH/NE
CLBWE, Kn. Kn OBESHICHEE — FORET S, TD72% Kpw Kn® LBRMES &G,
HEVREUWEELLLBOLIIKT B,

Kin <658 m? sec G

Kn =50 m®/ sec ' (60)
CCTKh&KmDERESRIEZDE, ALEDHM. Ri >— =D L XD Pr# Kn K=
076 #ZE L1 /cDTH B, Kno Kn W EREARE LI LITLAEBRIZTARBERE IR
TED, 2IRILOBEER Y I ab—Ya VIRIDEDLNTVS
.24 LHEREH
AlicitLic L HiceEF VoK ERBICE FHAPBHERAOMBSE,LN TV S, —RIGOKEEE
N, COEHERBHE2BELTEA SN, £}, YIabv—va VEAEREVWEROE
N K EER CEFEROENENRN I LS CRETHHEE- FEIO Oz 2 vF—%2 R
NG 2@E 2t 6L bTE S, BRHRH ETO o GIRORXICLDED 5,
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b, 0 — dhm
(hm — hp )+ F T

T = z'( Xxy)+g 61

CCTH IER, —MEOES 21+ hy OKESHICHIET 5, & 2. BHEHOSS O
HEEEE (27 + hy ) DOOTNIHLT 2HOGEEDHTH B, COEXHMKAO S Sic bic
BAL 0. % b OEBAGREREL TV %, COHRAGENE Lickwic, HMER % KEET 5
EHROMMEEHEL BEZ 5N 5, 2D EFVAGEO DHRM ERET 5 &, COENW
(—BD AR ST DHEFTHERE

C=V+vgXZ+ hp) 62)
THZzohb, 2T

0, — O
g¥ = F& g (63)
R v

F o VIIEERETH 5, BERAGKOR O ICEZARE L 1EA (g5 = g) Ich<T T HEDN
KIBICBZL > TVWB LM 5, E/EOETEEIHERSORHR 7 v 7 4t & BB
Fisp . DT &I 4t OFERBEEPIZOED BT LTS5,

EDROFEIHIF T X NVF—DWIPTETH 5, Kikuchi et al., 1981 Tid hy, ITEN IEH
ELENE GIEE—- FiR) 20K 2D, hn OFHEiCKEEEIE S ANT-D. smooth-
ing b 7zD Lize LU, COHETREMOBS %27 & MBOEEISICAHFBEZER)
B2 %, Zhid smoothing WEE LBEOREEL2IOLTNAIHEEZLLNS, L L Tld smooth-
ing KEDMDYIT, GEDRICH 3EEMGMA BT ET, CASHREDOEHMARO B AR
kb, BIMIBHHRAD LA « TRICERT 2/1(F3/¥7 £ -4 —)T, LUk Trv¥—
@ﬂﬁE65o%ﬁﬁwﬁﬁﬁ-miﬁwﬁﬁ%ﬁk%é%w\ut?ﬁﬁf%? ~w Th%
OHEARER, BAEmECRNINZ A vE -7

Fw? (64)
DA =5 THb, —H. COBRNBFEDOEMEABEY VDL X VF—DRBODA — 413 Hi? (HIZKR
DES, TTTRE Zo+ hy )THEDOENEHS T F U E —E KL S E TOBMAY — AT &
Dfdic

Fw?T ~ W (65)

DBRILT 5, BHEOEEDR r—vE2L E45E w/u~L/HEDLS
L2
FH

T ~ (66)

L%, 2FD. BENROFMIBERD 2FICHHIL, FEABLCRD TR &, BHEOENR
ROEROBRS TENTE S, BROMOBR. L~24x DEETHE~100 b0 iLB5L50C
FRRH L&, MEREDENREMOER OTRERATHrD, THROFHEICIZLALEEBLEL
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BT EDRRBRIICHED S0LT0 5,
EEEDRAED 3Bk O 5K

ou N oh -0
Py 8 %% = (67)
oh +H ou 0
TS ax (68)

@%Dﬁ@EﬂK‘%Dﬁ@%S@K%ﬂ?&%é;(Fg?)%OHMiT%ﬁﬁ%ﬁbfﬁw
Tk D BHERE/ B, CCTEHFLOVHERIERT 20, COBE. BREOENHRIFMET 512
. MNHEE S ETOLEEEZ 5,

.25 KEFADEREHETVIARRT 4 VY

IKEH R DOBER S ERETNICRA DS 2 10T SN ABHERETH 0 LIchS->T, 5
REHORVCH I HICBREBENOERLALTITEEE ST, HIEERBRNICEATRLHRINE
BoEw, TOL&EDOBER. FFEHEBO TE 2K FRVERICE VT, BRAKEORELTX D
KOZHBNEPBONSECETHS, CURAREHLVWC ETHY, REOHEIMEEBROR
Ml s 5 LBbNh s, COBBEFVTLO DPOBEREME 72 b LIERETIORY
radiation condition S—EHICIIBWEER L5 2 5 T bbb -1,

a¢ 0¢
a—t + Ca—t = 0 (69)
CTT O E—ROMER. CRAENLHEE TS 5, 69RBRD X S KENBRICEIEL S,
PR = B0 (1 —7) + 1o (70)
CTIC 8 REFATO t = ne 4t O, $2, 3200 ESORAOKTFEADETH 5, i
7=Cdt./4x Thd, 7 DERFZ—D>FTONEDOEFETt=(n— 1) 4t OEELICDONTD ¢
DI TORICRAL, 7 EHET 3,
r = Sl an

by — Do
7L 0=7=1 &9 5,

TOKF b ESEEBNEIBRE S FEBT D LHCEZSNEHEDT, BRIAEDES
HERBICL-TEAT ILIBEAIREDEVBOVEREZ LIV LPBH D, TDHEIK
306,/ 0x =02%0 ¢, = ¢y DAVRVEREEZL5DT. BEEROENICLD Ens
GBLETH B, COMETIR 2HKILETFNVICIIEE. SWTE T VICIEIEZBA LI,

FERO LS HERAZAETE., BROMACHZMEOEEIZE TS, BREICTE OHEOD
BEARZT 5 —HT, B OWMBHIEORESERRLEENH S, COLHITHER, SR
BENZERT B0, DRELEINICLVEZ 5 EDVEHTH 5,

—229—



SEWAT RS B 1984

SRBEAIBTIC X DEA BIA. VY9 24 R AT 4 ¥ FORABLLFTONE, THbL, [k
WEEAHL O ETRRCE B, Z0ho—BEMA OB TRBTS S 5. MOBTIC L 55158
ROBRIN ST OHEIC EDNB A, ZOBITHORIV, HEITHOETH o M@h T
AN—HHICHEN S, FHEY 3 2 V=Y s YOBBIIE, BO5HET7 ) THRSICEMLTELS
ERAN - BRESRAMNLECHEOKX S B0 REICE > T, SR - SRERS RO
MM HEOEEIL TR INTHE L TEXEDT, 7V I 42 R T4 Y 7OHEREHTDH
%3,

VY A FRT 4 YT DEEEREMLROWE S B OBESS B,

1) ERAB SO & HERBERAICZOE FED 5,

2) BERMWTHE L U s 5 BBRER CREAICKE S TR BH,

UinL. BEICE RO 2 >ORMEEFEBICHETORBAEHEL G, CCTH, BRI
BRI - BRERALOWIICED 5 C EEEL, RICRT & 5 HEGEREAHEERT 5,

¢ o
a—t-!-C“(a?:T((b_(bg) (72)

2T, CEUL & HEDOMMEE, ¢p FHOETFHRIC L 2HERERE TOM. « (FREOFEL
DWTTE & DERD/NT A =5 —Thb, v=0&BL &, R(T72) FHTICE A~/ radiation con-
tion &85, T (FRIED 2 DOEBETE L2 TL SR B FUTBSB Y, TDid
RD &5 15 bEHELBAKEOHRICGEHAT 5,

ou o0¢
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ot & 9%

(73
¢ ou

+
0x H 0x

DTHLOABEEERRT 545 K72 % box I L BZEMESTEML, T DEHHBRAOM
Mg (X (72) ORI T 73 0) 2 ROEFRAZHORCRA LT, BREREHORS « &l
DR E S &R B, T DFER,

1 4x
>
T > 2C

7ztZL C= vgH (74)

ThHUIME D radiation condition & HF VLS OVREICERBE2) 2 #Ei-TT Ehbhr s, <
CTAx 3 FHIRTH 2, RICHEH o, RIBA, QBN EFEROADPSBALTE-EE R
MR B HOIRIEA, EAIHHZE 013, BHL-DBEEN Ix FOEVERET 2 ERD LS
5,

T
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FOTHNEA, = A, 0 =AY L3, T BelNERETHNL. RIBREEEAN S
TNWITED B, B TOMBOBNHLEL 205, R (72)D b5 122 @ B 1uic Wi L 781721
EAREEFES CLICXDMIET S L bTE 3,
- BERETVICERT 35481IE. 4x = 4km, C= 5m sec. HWETFHDHRAINEHDE
DOEP1 /0 =FHETBE

| 4
12h>— > 2—’(‘: = 400 sec (76)

DT/ % I BEEEIKESELNT Enbh b,

1.3 XIBFEEFIL

1.3.1 BREBEFN

BB OHARRIFHEREFVERM UL ZX R THRRT %, BFREIRS10km O+ — 5 — Tt
KEEIIERTE 20O CHEIERIL T EE X %,

#hCi  8hCi  8hCi AhCiW*  Z2 @ aCi
+ + + =— — Kn—0x
ot ox oy 8z% h 9zX oz

+ hQi + hRi an

ZZTCilReMT nBOBLEE., Qi Ri. B3ZNFTIBERE i ORER ERIGEBRETH S,
HZFRE TOBEREMGIBFRAOHMENDORETESE 5, BREICLLTHEDT T v 7 RBKRATE
2 515 (Garland, et. al 1979),

p= (k2

aZ )Z:O = - Vd(Zl)C( Zl) (78)

CCTve(z) 3EE 2, (@R Im)TERESNEABEEETH S, ETNVTIHESNAKTED
BEER 2,=25mDbDEDT, BESMICH constant flux layer % {KE L TRAICTK D z, DR

BB g 5,

F
C(Z) =C(Zy) == In Loy 79)

£ o uF BHEMETORBE. k @A v < ERTh S, (8), (9)EBLSETEERDEL
EHTE B, CCTADREPLRED & & ORTH D, K - RLEOKICEERTE V. L
L vqg 2D &DH, HEEPHEDORECLIY EDLSIKEATENLILL AP > TVWIEODT, &
CTHEGEREE(TDRNERET 5,

0,12B9 % vq DEICEL T, BATOEFIRKZ KITRBONUTOEH, 77— BHE0ESD
VWTW3, Galbally (1971)% Garland, et al. (1979)&EDE LHEBRETSL 0.3 ~ 0.8
cm/sec DREHCIF WS F— 4L, BLD BOAPETFTREVWEENTVS, NOx K87
3 vald O3 ObDEDDHED/NSVEEDNTVS, HbETRT LI, FEEOY 12—V
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VTR O; Dve i€ 0.3cm,sece NOx i LTid 0 2IRE L7

—fREIC TR O 2 F 3R TEBZ SR E o T, (77 ROBERE s I B 7S chigssy -
MR+ — LR EEFAT S EBUIEBEFRIN TV 25 2BOHERELEL 5, COERBIFERN
BEEERSONBEEDENICSH D, COEFATRPRES - MFR+— 2L 2IROAEES
AlEBEICORT LIk, MBEEDOENA DI L. BEILEERBRL TW5b, COR
F+ — 2 DFF L WiER T Kimura, 1983 22 Inz,

3.2 1852 — 5 —{L LI ALSR

AC BNz & H e, COMBRTERREOERIELFIGZDE E TIRE L, KIgICHERLL
ARG EEZ B, CCTIRIFICO, BEDSLB3FVICEEL T, ¢ TIRIBERIN TV ARG
T NVEGBINICERLL CUEREE L, $TRIGERD & DRO LD BHEICERT 5, T1Hb
H0; DEKREI., —IRFEEED NO, NO, DB LI £ v vRibKFE HC O& LR, Z ekt
MRS EIRET 5T EBTONTV 505, FHELS LT, HCOBANO, NO, DRITHANT
+HRZCHE, G070 106520 E) Tid Oy OAERKE I HC OEPRERICE S F DIRFE L1855,
FHEOBAROEHILPLZ DFADRZHICS NO, NO; ik XTHALED HCHELET S C
EBZVEEONTOS @A, 1979). £ TNO. NO, DEHET 2B BLTHAEZED
HCHEAL TS ERE L, HCEMIEHDOBRAT 5, THITNEROLL D> TRV
HCOFERICODVWTOF -9 b AR EN B,

FiEcEHBEDOE, S TIRBRENTVERIGEE FBIZIE Tkeda, et a. (1977) DEBERIE
€7 VLT BPRM £B9) £ NO, NO, . Oy DA « Higatiic RE T, 3 Ll i o0
TRRDO=EDDRIGHIEBEICEETH AT ENEHLS L SHASN T 2 ( Seinfeld, 1975),

k

NO, + hv ! NO +-0 (1)
k

O +0, +M—2> 0, + M (2)
k.

NO + 0O —>— NO, + O, (3)

TTTK .« Ko ks BEREOEETH TH 5, Lb L ELOZRIEF T TRIEWRDA V' ¥ DK
B30, EFEAF V5 P DRECIERMEDORS ¢ 2M0Z {ORIGOEELFH AL T
AU THEM, CTTRENSAFROMADEFVICESERD LS ICHET 5, TTNOM
BILE N T NO, KABRIG(I V=7 1)id,

gn—71
Xos HE ERL
HO, + NO — HO + NO, kg
RO, + NO — ARCHO + 0dHO, + NO, kiz
RO, + NO — RO, + NO, ki3
NO; + NO — 2NO, Kog
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L CRIGEETEH DB R BPRM Kt -1z, $/2d, 0BEDF Y ¥ XFRKIEET IV
DNFA=F—TREIRZ1DA—F—ThH5B, i BPRM BENST TICEMESRIL % EIRL
L7cbDThHD, 1 DORIGKRTEK ORIGERRI B L LDICHBAININTA -5 —Th 5,
$72 RO, ROLIZBM N N—4Fv 5 IAN(CHO,. CH;0, 7 E) DBRFRTH 5,
RIG7v—7 11k s NO OEBEEDE D NO, DERGEEIRKRD XD iICET 5,

d(NO) d(NO,]J _
- (—dt— )_group] = ('—’dt—2>group1 R, (NOJ
CZTNRFA—H—R BIRODEIHIICEHRES NS,

R,(NO) = (kg(HO,) + k5, (RO, ) + ky3 (RO, )+ kg (NO,)) (NO)

LIFREBRIC LT, NO, OBRESIG(IVv=72) iF

TIw—72
NO + NO, + H,0 - 2HNO, K,
HO + NO; + M — HNO; ke
RO, + NO, — PAN k4
NO, + H,O — HNO, + O, kg
0; + NO, — NO; kg
NO; + NO, —= N;Os Kas

ThHh, /¥F A =4 Ry RO L HICEERT 5,
R, (NO,) = (k, (NOJ(H;0) + ks (HOJ(M) A
 + ki (RO, + kep (HO,) + kg (05) + kps (NO3 D) (NOz)  (18)
LORIET PAN@AVAF YT YVFA LU=t ORITH D
T =73 (05 DBRESIE) :
R HBETER

HC+ O0; — (HO, + 7RO, + ¢RCHO : kg
03 + HZO g HO + 202 k21
Og + N02 - N03 » k24

R3[03] = (k1.7 [HC] + k21 [Hozj +kz4 [Nozj)toaj

7v—7 4 ( NO OBRERIE)

1574 I : EEER
NO, + NO + H,0 — 2HNO, k,
NO + HO — HNO, Kz

R, (NOJ = (k4 (NO,) (H,0) + kg (HOJ) (NOJ
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Tv—75 (0O DBEERIE)

Ko TR SIS
RCHO + O — HO + aRO, + (1 —a)(CO+HO,) kqs
HC + O — (HO; + 7RO, + ¢RCHO kis

Rs (0] = (k;;, (RCHO) + ks (HC)) (O]
7Tv—76 ( NO QAR
XIS | RS
HNO, + h» = HO + NO Ks
WG A =5 F ZRDLIICEET b,
F, = ks (HNO;)
7 w—7"7 (NO, DERK I

ST HEEH
Ngos - NO3 + NOZ ) kz7
NO; + NO — 2NO, ks

F, = Kkyp (N;O5) + kg (NO3) (NOJ
T—78 (05 ODERKIE)
RS HEER
2RO, — 060, + 7rHO, + £RCHO Ky
F; = 0k (RO,)?
BPRMiZid, LEDED I/ V=7 b EISNTORIERTRIGEEENT N 5,

X &  EEEH
HC + HO  — RO, Kyo
2HO, ~ H,0, A Ko
HO + HO, — H,0 + O, Kas
N,O, + H,0 — 2HNO, Kas
HC + HO, — RO, Kz

I SDRIGE NO, NO,, O, O DA -BREFEHRICRETLLHDT, ThhbHIHET
BRUGETVICIIEEICIZRINLE L, L L s DORIGEORRIGMERENIC/ 7 £ -4 — R~
Rs. Fi~ F;Z2@LTHKbdN5B,

N7 A—=8—=Ry~ Ry, F,~F;ORGROPTOEENAERNRIC L TR 7.4 1KRd, YLD
T RA—5—%HS5E NO, NO,, O;, O DZNFNORERIZRD L HICET 3,
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dt
6 x 107 107 107" 2x10® 9X
d
1073 107! 1071 2 X 10—2 1072
d .
2x10 10 107 5 %1074
d ,
?[03] = _ks[NO][03]+k2[O]7R3[03]+F3
4 x 1078 107! 1071 3 x107® 1077

22T Ky =k, (0, (M)

d
—— (NOJ = —k; (NOJ(O3) + k; (NO,) — R, (NO) — R,(NOJ + F,

107 10

+ F,
1072

 PARAMETERIZED REACTION

.t

02
RB[OJ/ j__— e —
S o k3L0 0
. . 3
R =T .
R.ING,) ke [noT[03) <—r-f -
S NO, NO | |, ..
. Fa ,Ralno]
N R hv / R
S D RINOY T
:} NO;-NO-03;CYCLE
— parameterized reactions
—-) negrected reactions
Fig. 7.4 Schematic diagram of the parameterized reaction model.
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ST, EXEERLT 20 BAOKE SERE > TH b, REOKE SFHHREDOLF VP
FBEMICL O ORE S REED, RENZRE TORIGORERICOVTERIRLTAS L
WIWRIEDO TR L BREDOREE &M S, RIFORIE(1)~ (3L 2FENRE DT L
HARTIMELL LT > T 3D 0585, LirL, CTTI02UTOHAET N TEMRLTLED &,
(1)~(3 )itk BEFRELRTABHTL 250 T, BEFEAF V5 b OFERESE-TL
9, ZZTIO 2L TOEAFH LR LHIZICTDORE SOEEME LR EES, T4 (80)
+@N&E@H+@2)+@ILL->T2O28515,

d

— (NOW = ~ Ry (NO,) + F; — R,(NO +F, (84)
1073 2 x1073 1072 5 x107° 2 x1074
(;i_t (PO) = R, (NO) = R; (NO;) + F; — R, (0) —R5(03) +F,4 (85)
1073 2 x107® 1072 1072 5 x107* 3x10°% 1077
1L o
(NOyx) = (NOJ + (NO,) | (86)
(PO} = (NO,J) + (0) + (O] ' &N

InHDHED S NOy BLU PO (T ZTiF potential ozone ERFT 5) 13 NO, NO,, O, O,
BitE0W->< ORIE L. CORIEED O3 DEWRDER « HEAEZD LTV ED559h 5,
LIS T, b ORRERIGOR bEELBREEZR LTV 5, KB, (35)%FATT
(80)~BNDH L 2 DIMITHVDTAETH S, CDHH(82), (8N %EL T(82)~(85) X
D 4 DO LEREEA, EROPTRATLY 27 5 PUIS CEAWERST 5 &

d

- gr(NOx) = = Rz (NO,) : (90)
d . o
E?[PO] = R1[NO]“R2[NOz]'*R3[03] (91)

B S5N5, £ T Ry (NO,) i3 NO, DEEROBRERIGEDES T
R, (NO;) = R, (NO,) ~ F,
TERS NS,
(88). (89)5
(NO)(0) = K/} (NO,) 92)
CNEBE). @DEES &L (NOx), (POI&S(NOJ, (NO,), (0,)%K0 s MEREHES,
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(NOs) = $% — /SV4 — (PO)Y (NOy) |
(NO1 = (NOy) - /4 + /8%, — (PO} (NOy) (93)
(0,) = K/ (NO,),/(NO)
£l S =(PO)+ (NO + Ky
CCZTRICR. Ry. Ry BEAITH S EF B &, (90), (91) D 2 DDOFHA EBW=(93) DMl
b THERRELC. 20RRBItORIGETVORWEMEN > TVWERTTHSB, T T TEM
RAEEL L THEFEOBGRR 02 E b 545, T OEMAERRILEE OB TOREER TN
F1b5 NO & NO, DFHRETL T, O, BEA (92) Rp SHMT 3 HH: & 3D L &bk A RS2
CEIRER LIV, O; Dk > HEREOWEICH LiBHOETEEELEEAYT 5 C &3 IcE
VERE bR 5T EDHON TV A, CORRIRIG(1)~(3) TRILT 33 FD PO D5
FASHONEC Liek& KERNAS B LEZ bND, —4(90), (91), (B)OHEARTRT
DEEAIE R ICRIES 1T B, | |
ST, FEARRRICEVTR, Ri, R, RESEAOHIELE & S 5REOYEBE O B
EM>TOT, RREALTOEY, CCTREBHINICHL S8 50 ickBREESd 5, 0%
DRy, Ry R ZEBRIINT A—5EEA, NO, NO,, O BEOBMTELT 2, D3>
DRAFEMY 5 L THRCERIGOF RO & 5 WHEICERT 5,
1) EWOA /v Ok, $a0501), (2). (3) DHESERVERR. (Lo HE
RFRETE R, ST 3), BEABBICIZHAIL AT 3,
2) NOyx, O, DEBEDMEEE (212N Ry, Ry ICHI BERAKHTRAS VLS, B
KA TR W, |
9. 3005 A -9 DS LRLEER R, 130 05 ICHHI 5 LARET B,
Ry = 1,.(0;]) r, = constant. . . o €LY
(92) KA (- TERIG 5 &
R, (NO} = 7, (03) (NOJ

I

= k(NO;) o (95)

3
E15 5T INO,) ONAREE A L, FiROWE 1) Zii/cd, *mORIEET v (BPRM)
@%%#B&%ﬁ%ot&fwﬁﬂogzmwb‘%@%ﬁ&ﬁmkammﬁmf%éwf
BB EBHD B, -
i
Ry = 7,(0:) , (96)
Ry = 75 (NOy) ’ 97

Il
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ERETBE., 050 & > Tid NOg 45, NOgIZ & » Tid OO FHEDPTHBRIGEZRI I® BT LT
BBOT, B 2) LK VIV —EKT 3, BPRMO#ERD S (96), (97) 1 (9)IEFEXVEUT
BT EDIRENDEDE, Ty, 733 EBIIEZVANI0  'min™ ppm™ DA -5 —ThH5B T &35
D5, 94~ OO DIREIR LD FERZEAL, (90). 91D 2 >OFHK & (93) 02W XDOME
S THRPRE S, CTTRE T, 72 T;DERDVTIE, 204 -5 LEANHSEOOT, E
BT -5 LORD B, LBROHRIRIBEESBMIE(L LTS > T0 50T, ~KERADRENR
HOBBIE & FIRE DR TR b KRR & B L0 &R BEBE R U BERS 5,

7.5 Sakamaki 5. (1981)ICLBF 52 /5— ¥ 2 bm v 5 Y OREO—HT, HCOH)
E% 0.5 ppm iICEHE L. NOxDUBIEAZEA & X DRE O BEARLEGDTHE, ®E
O; BEW NOyOFHBEOR L2 1/ 2FICHHAIL, T/ HCOBEILHF O LS5 LR
ShTV5, FEEOFBRRARICL 2B/HEREZBLTRT, iTEMEFERE & ZITRKDIEFE 0
G BELEBDIPD, CCTHEIHOWI NG A -4 — @GO F + ¥ "~FBRER EZE L EE T,
KD & IRz,

(ry, 72, T4) = (36, 0.1, 0.08)

/
N L o]
0.41 (A) CoHy (B) C3Hg /
(o]
_ yauR: o
5 &
-~ 0.2} B
£ y o
g | 4 -/
A
/l 1 1 1 . 1
0
3
’_g 0.4} (C) 1'C4H8. ‘(D) 1“C5H10 ,
S /a0 F
~— i Q ,tq u (e}
U’,I. 0’
0.2} d i o
[ )
/ o
N Ny
o’ 2

O 14 0162536 1.4 0 1625 36
-2
(Nox), (107 ppm)

Fig. 7.5 The maximum ozone concentration and initial NOy concentration in the case of

HC excess provided by a chamber experiment carried out by Sakamaki et al.
(1981). The black circles are calculated values.
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CERk BEREMA LD 021 minT | ky @3CERIC L B £720 7200 20~ 30 min™ ppm ™ LD T 25
min™ ppm™ ZRET 5, K 7.6 3 Oy DI AEREE & NOy DFHIEE & OBFRARLIZGDT
BB, NOyOMPUEHIE & RERERRE NOy OMHIME DR & & bictaind 245, HEREH —E
BLEAESBSRBVOIRM L, FAEBERZOETEHEAL, DiCBRENR S, 7.7 O, D&
REBEE & k tOBFRERTHOT, HAREMEERELFE UL ST k & XD HHIRAFRER T,
T, KT7.8 NO, NO,, O; DHIEEEDBMIZ ARG, Hect et al. (1974)8 &I LD
SIRENTVAEZ DT » VN—RBROBERE K PELLEL TV S,

FitR L&D IE, 75 2 =5 L LERIEE FMC K » TREDOHAFERIGIC X B1E NOy. &
HCTTOD O, BEAMLBEDOBERBERTE L 0A5, LELEIETHERWVI L THEH,
NG A =L LRI E T VB BIEDO ISR EBIGICEEA L T 5720, BEDHAFERE Y 7
OHLYEAEERL TS bO TR, COEFVER - HRERRT 5 L TRRHBE
T ENERD L, RIGEBEPERICHYLTEER52 52 onARMBEIC O VTR, K DEERQ
RIGE 7% B LI AU 5150, |

74 2RTEOBEEREACFERTFTE

7.4.1 EERHE

IR & KSEROEANTEBRERNZ 20D, bo & bEBBEMEDD EOTH 5 2
RITOMBERD T TOBEREDOBEH TN 5,

L~ 8
£
E 7f
& el
&
(¥ L
o 5
> x 47 8 ° 2
2] P (o)
E 8 (o)
= 3 . o/ o
3 /ED —>t—n o—
o 2t /0 P <—C O C— 0
o | e
~—— 1 "o. —A-A-—A._.A__A__
Ak/ T ] L
0 0.1 0.2 0.3
[NOx], (ppm)
Fig. 7.6 The maximum ozone formation rate v. s. initial concentration.
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E
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r— /. :
(] _e”
9, it e
L d
\n -D (o . 1 —1 1
0 0.1 0.2 0.3 0.4
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Fig. 7.7 The maximum ozone formation rate v. s. light intensity.
' -1
— k,= 0.175 min
E |
& 0.4
Q.
4
o NO,
= O3
'.- AN
< \
E 0.2}
- AY
z [ \NO
O \\
z AY
o \
(&) \\
\\ .
0.0 1 - I ittt A-c— oo l
o 1 2 3 4
TIME (HR)
Fig. 7.8 One of the solutions of the parameterized photochemical reaction model.
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B EHHSEMEZ Z | R ONBE kM £ TICREBNEET 3 LRET 5. HBFREIES
7.5km., 2FDOHEMEE 225 kmicE D, ROL I BHESRHAEREL Y a b—v 3 ¥ 54T
Do
(1) SRk
« KEBEE L35 TOEEICHY

« —fRES L
- WIBENS 00,0z = 0.0035"C/m (HI0BICT)
« VIHIEBESH - @B THMHBES0% ( ” )

- UEERE  GEEE - WERE-#LSE ( ~ )
« HIED Wetness : W = 0.1, THICLDERMNEL L 0.2 &7 5,

CZTW = 0.1 DREGHEHSHIEDENTNSC EEER L. KD 5O HKET 3L+ — i3
HBSHIRIER DS & < BB E 13 > TRRITIED B
(2) FHUBGR
- # H fE:0;=25ppb, NOx =0
- F 4 P 7P kD20M ¢, NOBLOHRISHEAL NR AH EEE & LT 200 m®/h(7.5

km )2 DEIA T—REICHIE T B,
- HIERELE - BLCBOTO,DFEE vy & 0.3cm  sec ITRE L. #DDFELRE D B 1373
Wb ET B,

% 72 NO, O fEE k, 3HEETOHNET 04 ~ 0.5 min (BT, 1979 ) &b THAD
T, C C’Gliﬁﬂa‘és (cal /ecm? / min )it LBl 3 5 t%z’.f, k;/ky = 0.013SZERES 5, C
NICEDERDO G - & SHOBT ky = 0.46 min™ ICHMT 5, 5% £ THRE LR FERI, 30
km A OEFAEZZ 5 & 3200 m®* /h &30, BEHETOBEREFRILSHETIO m® hid
WIEDT, TnLDPPDITn,

.42 BEBROIENT

JEHUR & 75 YD BUERE 433 AT 0 BHCBRKA L. 48BER1T -7z, M T7.913 2 HE® 61, D% DEHE
AEIE L TH 5 30 %OM,. Oy, NOx# LU NRGERISHBRE, b L —%—EEZ5)D5
FERLIZODTH S, stEIIH EN»SFE 6000 m FEIT->TOAENFED 2000m FTHR X
nTV 3,

M b 5 500m < 5 E TEWERICH Y » THUEEAKO TN T, 0 LEEIES SIHVR
FHESNB, O EEE ML ISR & 18 > TV A58, RO E% 500 m » 5 1500 m
CETORBIEHIEDEGEED O, WFEAT 5, CNEATESH S N/2BEREIREISEDDTHS, NO
BERE L O ARERIO T FRICOSPICEES 50 —H. NRETBEDOTHL, »150 LG
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CHEEL, NOx KDEBEE LK ->TWVS, NR & NOy OHHHBRE LB DT, MHEDEBEDE
BRRGIEVBRESNIEIHEYT 5,

12°(1 7.10) TIRHEAA & 30 km < 5V QR CHEAISK TV 5, B ETIH BB AR E L.
SNEIRDERA T B0 BSHC X D RIS SEEAICT » T, BEH Sz NOg 25 Oy D5E 54 B4
FZE T - AT ADSD0, & HBAE L, RS ONEA At S EBE S5, L L NOxi
RIGIC & BBRE EMEMBIC LD, HEOEEE LGS0, 150X 7.11) 1215 5 & #E 1FAEES0
km PLEBA L, BBELRATE 5m/s 282, /- L5 bH< 155, ROBEIC L BHEA
LOBAIC L > TREFHEO FBTE O, NRBEMET 5, —F4. LBOBRE 3 & O
RHRIC & > T - < DIEAICHES N B05, N TBOMERICR > THEEY 5 5 BREESH

h
NR (ppb) ) ©
1 wk |
o - . rzo 1
2
N Oy (ppb) *
1+
E 5
X oL < - .
~ 2
-
I
o
4]
I
HORIZONTAL DISTANCE(Km)
Fig. 7.9 Distribution of wind velocity, ozone, NOy and NR (non-reactive pollutant) calcu-

lated by the model at 0600 LST on the second day.
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FORONLV, 518K 7.12) TREB\RIIAMEE BAT 45, KIODREIKES KZEiIC
EbHb, NOxld EENEEE Y, M EFHDEDOBRER LR T2, Chicfk->T 05 BERETL,
FERMEOM EBERS>0VIZ0IKE b, ZhitH L, FETIHERBEED O, WEHEL., Th
FEHE TREFMTEO EZEiIcibE 5,

FAEFEMEOM B TORM. O BEGHFE ICEVWY, FETISREDA V Vv InEET 5
TERAAY = VIEEIC K-> THEBICBRI ST 5 (BBHE. 1982),
7.4.3 i EREOBZE(L

T130&% FEE IR ©26 km O, FREFRD b - & SHNBEAOKETFRTOM LE. # LBE
(BEBmM)DAEITH S, O, BERISPCAIKE—2%2bD11L1E, NOLEBERI#HS KL~

2
h
L NR (ppb) 5 12
1t "0 » ]
L é"w
S) 40 1
ol /S » )
2
NOy (ppb) 1
i
g g
E s\
x ——————————————
~ 2
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2 | Oglppb) ]
9 i
L 1 80
T %rzo
Lo 8 IO — P i
2} 0.20ws
gsgws C e €€ R o e,
1" ......... Qk::::» ............ k
kRN A A
SRRt (I IR,
oL _:'_3_:_:_"__:_;_%_213 ;hwi,‘: TR IR I I I
0= _--"1B50URCE 150 iano 225
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Fig. 7.10  Same as in Fig.7.9, but at 1200 JST.
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7% D21UBE LTS, INLRETHRAZBOERANER TS EBICASNEEYY — /T
b HEE, 1979), H EEEEY» SEFHChU TEEATH 255, BERFHRATS 1ms <
SNTH 5B, 9BFNCEBRICED BH, HBIITH FEHICERICZI 2ORBAE T, 13" » 5
18" TAIIITEEIE 5m. s L 1T 5, HEEF. T DRERALICEF 12 D RERRICEIET 5, TD
HZEAL Y — VY BHEFEPARELSH 3R o7 vy e 5 CEHAS N TO 3#EREOEELE &
—EHLTWn3

FRIPD NOx DIEBE I REREF GBI NS & LA TS, 2OBREBEABOSE - THE
TERDSRACTS D, FIRICRISIC L OHBE SN NOx IBERET 75, SOICFRICIS EBVE
B X O EBBRIPEE SN —BET T2, L LYHEL KK ERRBBRZICEEICS D
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Fig. 7.17 Simulated wind velocity at the level of 25 m at 1200 LST.
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Fig. 7.19  Same as in Fig.7.17, but at 1800 LST.
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Fig. 7.21 Observed wind velocity at the level of 100 m (top), and simulated wind velocity

at the level of 75 m (bottom). A:2100 JST, 21, Aug., 1981, B:0300 JST, C:
0900 JST, D:1500 JST.
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Fig. 7.22  Observed wind velocity at the level of 400 m (top), and the simulated one at the
level of 350 m (bottom). A:2100 JST B:0300 JST, C:0900 JST, D:1500 JST.
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Fig. 7.23 Observed wind velocity at the level of 1500 m (top), and the simulated one at the
level of 1400 m (bottom). A:2100 JST, B:0300 JST, C:0900 JST, D:1500
JST.
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20, C:0900 JST, D:1500 JST.

—267—



epniniy

{w)

(w) epminiy

2000r

15001

1000}

500

20001

1500}

1000

500

SEMEFRBEREE $115 1984

20 AUG.1981. 0900 (JST)

~C
1 = L N, /277
; 247 3 4' o :, s
BESSI NITHAMA SHUN’PUIIVIARU UOSHIMA TOMO MATSUNAGA
D 20 AUG.1981 1500 (JST) v |
>~ W 32 L w 366
Aes g S \h\ 3b.0
- F T W e
S ' W , e
. £ o = Qo
TR0 \m/’ €
T r Ha™
‘k\&l"/r [ 9«0/\( o .
[ o< oo f\w’\
- . \ m\\ : z\
- v - ~ 4o
/—\J 37 J 520\1 B -\ 33
\f/\ g R 4™ Ty J ek
30 4
r\‘{ >0 . 5 /. \
( . 0% ’ \ 3t -
\\7“\\\431 I Y,
r e 2 310 )
g o \)\ 3,0_7;;
o " o4 [ARTION W,
T T O\
- 270 ~ N gio\zx_.____,”_ﬂ__“,__,..
BESSI NIIHAMA SHUNPUMARU UOSHIMA TOMO MATSUNAGA

—268—




. 5000 10.00mws 7

b >
-

HEIGHT

b >4

HEIGHT

K[EMFHRBHRRE H15 1984

u:Vv WIND VEL. 1=z15 L(T7=21w,

6000 793

S
BN e €€ €€ ceeecececececccccccscs

L) 10.0ns

4500

ceceecfC e
4000 . R

3500 <
ceceececs cecec€ e

3000 . E

2500 ¢ €

~

BN O
~

2000 ’ &

A~
~
A
~
A
A~
A
N

1500

RS SIS

1000

500

AN AN~ N

vAAA A A AR R

MR A A A A A
MIDAAN AN A A A
[OVEN N N SR
het AR AN A A A A
AN A AN AR K
et AN A A A KR

[} 126 240 Se0
SOUTH HORIZOBNTAL DISTANCE (KM) NBRTH

VEL M/S I1=15 LT7=21w:

5000 v Lt

5500

5000,

4500

4000

3500

3000

2500

2000

1500

1000

500

SOUTH HORIZONTAL = DISTANCE (KM) NARTH

Fig. 7.25 (A)

Fig. 7.25  Same as in Fig.24., but by the simulation.

—269—



[ERFFERRE 115 1984

U:V WIND VEL. 1215 LT=3um
6000 v
B0 ¢ eeeccececccceccccecceceece |
5000 10.00nss 1
T—>|0.0m
4500
¢
CeecececceST et et tec
4000
< |
500
3 éée < €<-<-<-<'<—‘
R EEEEEER: LRI < ¢
< 3000} < 1
= <
A et ey
= 2500 i 3 < ¢ 1
35 R I € €€ <€ € <
o € ¢ e €€
¢ € ¢ N
T 2000 . ¢ € ¢ ¢ €
R EEEEEE ékéé<<<<<€<eeeé € ¢
€ ¢ ¢« &
! ¢ L& ¢ <
1500 eeee‘eeéééki%eée<6<‘6§§e§§é<<
* €
1oool (-éééééééééé'iéé?‘éz\z:$$s€<(€' |
ceeece €t < Lecet et EF<4<
ceeeec et Leees e el Fer
500 eéeee<<<g§ Leees roe
DY A . Ao
phiid ! A
o - 170 = 240 “S560
SOUTH HBRIZONTAL DISTANCE (KM) NORTH
VEL M/S 1215 LT=3.n
6000 -
5500 4 1

J

5000
4500
4000

3500

1500
1000

500

120 3T 314
HORIZONTAL DISTANCE

Fig. 7.25 (B)

—270—

240 v 37360
(KM) NORTH



SSRFEREATRE 115 1984

U

) WIND VEL. -1z15 LT=9u-

6000

BN ¢ e e cccecccecee .ecececeeccs

5000 10.00ns
L} 10.0nss
4500

4000

3500 ) <

< 3000

(
A

2500

HEIGHT

~

~
~

2

2000 €

¢
n
N
A
A~
A~
N
A
A
N
N
~
~

15001

A AAAN A A

NN AN A
ARNAA A A

1000

AN A
ANAN A
AAANAAN A
AN DA A
AA DA A
AN NN A A
VAR AAAN AN

<
<
<
&
<

500}

TARAA AN A A
RITAIAA A A ~ A
ADADN N A A A

oA A A A A A
oA AN A A A
vm/“ﬁ‘ﬂ‘ﬁ"h
AV AN A A A A

€ <
€ <
< &
€ &
: %

0 : 120 T 240 : - 380
SBUTH HORIZONTAL DISTANCE  (KM) NORTH

VEL M/S I1=15 LT=%u,

6000 — - 93

$500F
5000
4500
4000
3500

£ 3000

(

2500

HEIGHT

2000
1500{
iOUO

500

2 .
"o - T T T T T 2 120 3 240 T2 360
SOUTH _HORIZONTAL DISTANCE (KM) NORTH

Fig. 7.25 (C)

—271—




SIEMERBHREE 115 1984

U:Vv WIND VEL. 1;15 LT:]Sun 93
6000 .
SBOOF cceccecceccccecccccccccceceece |
5000 10. UOn/s‘
LlD.Unxs
4500 1
<
CeceeeceeceS T e e e
4000 1
€ }
3500
666 ¢ c€e€Ce
IR EEEEE] IXEXEXE €<
= 3000 < ]
€ ¢ PR
< €t € €<
= 2500 € < ¢ 1
5 IR EEEEER ¢ €€ <€ € ¢
] € g% (_éeéee
X 2000} ¢, < ¢« T 1
XEEEXEEE £€F€(€€‘€ééék ¢ FF
1500} c& e ¢, & (:FF 1
C e ek ik kK& kafﬁrf(é éé§€FrFFF
(—ééékkkkkkr < \‘666‘ frever
¢ * ¢ F ¥ < f ¥ €
1000 PR ¢e s F < 1
AR < BADPEE D € ¥
ceee el <€ € ¢
soof eeeeee;;k" PR e
A
HIHLEA T
_tEiEEE 3 . -
0 = 240 350
SGUTH HORIZONTAL DISTANCE (KM) NORTH
VEL M/S 1=15 LT7=15um
6000 03
5500 4 |
5000 q
4500 4
4000 0 ]
3500 )
gaouo |
2500 ]
[}
w
T 2000 1
4
1500 . i
3
1000 )
$00| (l..
C— - f . (!
0 3 120 B 240 360
SOUTH HBRIZONTAL DISTANCE (KM) NORTH

Fig. 7.25 (D)

—272—



[EBIAFEANRE  H115 1984

S U e W N W U i e, W Wi W ¥

LT=3w: Z* =350M U= WIND VELGCITY,

Lokl ]

Fig. 7.26  ‘Simulated wind velocity at the level of 350 m at 0300 LST, large scale wind
velocity is assumed to be E 3m/sec.
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Comparison between simulation and observation (1981).
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Diurnal variation of the observed vertical profile of potential temperature at
Matsunaga, 19-20, Aug., 1981. Broken line shows the top of the mixing layer.
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Fig. 7.28 Same as in Fig.7.27, but simulated one.
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Fig. 7.29 Comparison of surface .temperature between observation (black circles) and
simulation (solid lines). Surface temperature is measured by an aircraft in the
eastern part of Sanuki Plain on 19 and 20, Aug., 1981. Bis evapolation efficien-
cy which is assumed in the numerical model.
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Fig. 7.30  Flight course of the aircraft observation (line AB). Points K, M and § indicate
Kohchi, Manno and Sohja, respectively.
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Fig. 7.31 Wind velocity at the level of 25 m at 1500 LST calculated by the coase grid model
(grid interval: 12 km). An enclosed area shows the region of fine grid model.
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Fig. 7.32  Observed wind velocity at 1500 JST 29, July, 1982.
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Fig. 7.33 Distribution of NOy source, a: area source (automobile and stationary source
whose stack height is less than 100 m). b: elevated source. Open circles: 10-
100 m*® /h, closed circles: 100 m® /h-
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Fig. 7.34  Vertical cross-section calculated by the numerical model on the line AB in Fig.
7.30, at 0300 LST. Top: wind velocity, middle: NR (non-reactive pollutant con-
centration), bottom: ozone concentration.
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Fig. 7.35  Same as in Fig.7.34, but at 1500 LST.
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Fig. 7.36 Vertical cross-sections of concentrations observed by aircraft on 29 July, 1982.

Left: in the early morning, right: in the afternoon. Top: concentration of NOx
(ppb), the second: O3 (ppb), the third: particle (relative value), bottom: Vertical
profile of north-south component of wind velocity at Kohch, Manno and Sohja.
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Fig. 7.37 Relative humidity (%) observed in the afternoon, on 29 July, 1982.
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Fig. 7.39 Number of days of high ozone concentration in the areas indicated, in 1978 and
1979. (after Fujitsu F. 1. P., 1982).
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Fig. 7.40  Typical transport routes of air parcel include much ozone which is formed in the
Tokyo bay area. (Tsuruta, 1983).
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Fig. 7.41  Variations with time of Oy concentration in the stations on the course A in
Fig.7. 40.

—287—



SRAEFREMEE $115 1984

A
!
[
1 o ! ,
S | . -
v\ o 1 /4 (gv\-’ v
(R S { SON
~, Y
Y .\ “KANTO PLAIN
[ SO RY <
SN I 3
N S Soo SOURCE 2‘0
\ A o ooo A S
N ~~e. © TN 1l =
-—=N AN SN ot ™
\ v
3 Q
/

(o

)
O
?

35

THE PACIFIC OCEAN

Fig. 742  An area in which the numerical simulation is carried out, and distribution of pol-

lutant source. Dotted area shows area source and closed circles shows eleveted
sources.

Lo YIab—va Yid—MEOCKWES (Case C). HE3m sec D& (Case E). B
A 3m. secDFE (Case S), PAE 3m . sec DFEE(Case W)H L FILE 3 m.sec DFEE
(Case N)D5 Case iC2W\WTC, THNENEOBENIHOBHEEZHGE L TiT- 7, dtEIIZHT
NABEEEINITYV, FIHEOEE A EE LT 2 HEOUBMOERARTONR & T 5,
7.7.3 ©3aVL—Y3vORKE

T441CE. S. W, N®D4 Case it} 5 6 B & 120Dl EE G 1 25m) DA ERT,
BRI O 10 # RO L TRLTH 5,

%9 Case EBLUSIKOVTRILARCOMIBEZERS &, —BEIC L > TR KBS TOT,.
ZNZNHEA - EESLBEREFEB > TS, et LT, Case WHBIUNTI —E
0 bFMEOCEE R Hb, LICI2KICRES 50D Case THILBAR TIIFHE, BEEK T

—288—



SK[EHFAHBRBE H11E 1984

10} AUTOMOBIL

ELEVATED

Q (10° m/h)

o 6 12 18 24
TIME

Fig. 7.43 Diurnal variations of hourly total emission rates of area source and elevated
source.
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Fig. 744  Wind velocity in the Kanto Plain at the level of 25 m calculated by the numerical
model. The large scale wind is assumed to be E (top), S, W and N (bottom)
3m/sec. At 0600 LST (left) and 1200 LST (right).
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Fig. 7.45  Contuor of 80 ppb of O3 concentration at interval of three hours. Letters C, E,

S, W and N show case of no large scale wind and cases in which the large scale
wind is E, S, W and N 3 m/sec, respectively.
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Fig. 7.46  Diurnal variations of the maximum ozone concentration in each case.
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Fig. 7.47 Observed wind velocity at 0600 JST and 1200 JST (top two boxes), surface
pressure (bottom left) and theé maximum ozone concentration in the indicated
area (bottom right) in a day in which the large scale wind is mild easterly. Circle
shows that the maximum ozone concentration is larger than 120 ppb, and dduble
circle shows it is latger than 160 ppb.
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Same as in Fig.7.47, but the large scale wind is mild westerly.
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Fig. 7.49  Wind velocity at 1200 and contour of 80 ppb of ozone concentration at interval
of three hours in the case of mountain-free and no large scale wind.
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Fig. 7.50  Same as in Fig.7.49, but the large scale wind is W 3 m/sec. Broken line at 1800
LST indicates contour of 60 ppb. k
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