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On the Meteorological Tower and Its Observational
System at Tsukuba Science City
by
Tatsuo Hanafusa*, Tokunosuke Fujitani¥*,

Noboru Banno** and Hiroshi Uozu**

Abstract

In order to investigate the structure of the planetary
boundary layer and the interaction between the planetary boundary
layer and larger scale of meteorological phenomena, the construc-
tion of a meteorological research tower has been planned.

The observational site is a part of Kanto plain and about 20km
south from the nearest foothills of the Mt. Tsukuba whose height
is 876 m above the sea level and about 10 km west from the Lake
Kasumigaura and so that the planetary boundary layer will be
largely unaffected topographycally.

The centered area near the tower within a radius 150 m is
covered with short lawn and the outside area is unarranged ground
with pine forests in places whose height are about 10 m at most.

The Meteorological Research Institute's main building of
about 40 m height is about 300 m north east of the tower and then,
in the case of northeasterly wind direction, some error caused by
this building may occur.

The tower is a guyed open lattice design 213 m tall. The
structure is galvanized steel with the three legs spaced 4 m apart
as illustrated in Fig. 3.1 in this paper. 1In the center of the
tower a three men elevator with maximum carring capacity of 250 kg

can go up and down by a man or automatically from 10 m to the 200m

% Physical Meteorology Research Division

%% Meteorological Satellite Research Division
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level of the tower as well as ladder.

At six levels (10, 25, 50, 100, 150 and 200 m) there are a
landing and three booms at angle of 120 each other to which
instruments will be attached. The boom's length is 6 m from the
edge of the tower and its length was determined by the experi-
mental results in wind tunnel as shown in this paper. 1In the case
of repairing or adjustment of the instruments, we can slide only
the stand by hand as shown in Fig. 3.4 in this paper. In addition
to these six levels, there are many landings for the temporary
observations every 15 m height. ,

A sub-tower whose height is 25 m with four legs spaced 2 m
apart has been constructed about 300 m north part from the main
tower in order to investigate the surface boundary layer special-
ly. 1Its tower has a movable carriage for loading instruments,
which can go up and down, and stop at every 1 m height during a
request duration.

The instruments of the tower are devided two groups according
to the instrument's response, one group is to measure the mean
profiles of the meteorological elements, the other, to measure the
fluctuations of meteorological elements and tabulated in Table 1.
(a) The slow response instrumentation

The specifications of the slow response instrumentation are
shown in Table 2. One of the three anemometer's sensor at each
level, which is considered to be less influenced by the shadow of
the tower, can be selected by the signal of the wind direction by
the anemometer at the top of the tower. The sensors for the
measurement of air temperature and humidity are put in together a
same radiation screen ventilated at about 7 m/sec and there are
two sensors at same level to check the tower effects.

(b) The high response instrumentation

The specifications of the high response instrumentation are

shown in Table 3 and the characteristics of the each instrument

are described as below briefly.

—3 -
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(i) Three dimensional sonic anemometer-thermometer

The new developed one has the following four main benefits
comparing with a traditional one:

(1) "One head" system has no mechanism zero shift and the simple
shape has few shadow effect on wind field.

(2) For the measurement of wind speed, there is no effect of
atmospheric conditions such as air temperature, humidity and
atmospheric pressure. _

(3) The calculation of the sonic pulse time difference is carried
out digitally and then the accuracy is elevated still more.

(4) In order to check the attitude of the probe all the time,
there is a clinometer in the pre-amplifier box beneath the
probe. '

One of the three sonic anemometer's sensors at each level can
be seleéted by the signal of the wind direction obtained by the
two dimensional sonic anemometer at the top of the tower.

(ii) Thermocouple psychrometer ’

The copper-constantan thermocouple psychrometer whose dia-
meter is 80 mum is used to measure humidity fluctuations and water
from a water tank on the each floor is supplied automatically ‘at
every constant time interval (20 min - 12 hours). The transistor
thermometer is sealded in. the "sensor unit for the measurement of
a temperature of cold point.

Data acquisition systems are also divideéd two groups accord-
ing to the instruments' response as mentioned just before.

(a) The data acquisition system for slow response instrumentation

The all signals from slow response instruments are recorded
on the magnetic tapes and printed out on the chart digitally at -
every one hour as well as the analog chart monitally. - The block -
diagram of the observational system and data acquisition system is
shown in Fig. 4.22.

(b) - The data acquisition system for high response instrumentation

In the study of atmospheric turbulence in the planetafy

— 4 —
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boundary layer, the main three properties such as means, standard
deviations of meteorological elements and covariance between them
are at least necessary. These quantities can be easily evaluated
by the hybrid analog data acquisition system.

The input. signals from the sensors are pre—prucessed by the
component analog computing circuit with a low pass filter whose
cut off frequency is 0.0073 Hz (= correspond to about'60 sec
moving average) in the output side. Then the 31gnals are sampled
by slow speed scanner at the sampllng rate of one or two t1mes per
minute per channel and recorded on the magnetlc tapes by dlgltal
form and finally'integretedhby a computer.

The analog computing unit are listed in Table 4 and the
block diagram of the observational system for high response in-
struments is shown in Fig 4’23 The method to estimate the
statistical quantltles of atmospherlc turbulence by us1ng same
kind of analog unit is discussed in details in this paper.

.Some test experiments of using this system were carried out
in various meteoroiugicaibconditiOns. The full papers on each
experiment will be publlshed in near future and then the only
prellmlnary results on some ‘topics descrlbed below are dlscussed
brlefly in this paper.

(i) Time variations of meteorological parameters during out-

break of the surface inversion V
(ii) The height dependency of the sensible heat flux
(iii;‘The t1me variation of momentum flux | o »

(iv) Spectral scale of vert1ca1 veloc1ty
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Table 1. Instrumentation and measurement height
Height Item Instrumentation Remarks
Mean wind direction | Aerovane type anemometer
and speed (FF-3R)
Aerovane type anemometer
(MV-110) *1
213 m Mean air temperature Pt resistance ther-
mometer
Mean humidity Capacitance hygrometer
Wind fluctuation Two dimensional sonic
anemometer (DA-200) *1
Mean wind direction Aerovane type anemometer
and speed (MV-110) *2
Mean air temperature Pt resistance ther-
monmeter *3
AN . *
200 m Mean humidity Capacitance hygrometer | 3
Wind and temperature Three dimensional sonic
fluctuations anemometer thermometer
(DAT-300) *2
Dry and wet bulb Copper-constantan ther-— '
temperature fluctua- mocouple psychrometer
tions
150 Same as 200 m height
100 "
50 1"
25 "
10 A\

*1 : The wind direction signal can be used to select one of three

same type anemometer's sensors at the other heights.

*2 : Three sensors at one level.

*3 .

Two sensors at one level.



Table 2. Specifications of "slow response" instrumentation
Measuring Sensor Registrati Remarks
Properties egilstration
Wind speed | Aerovane Type Anemometer Range of measurement: Measuring height:

0.4 ~ 10m/s FF-3R : 213 m
and MV-110 & FF-3R 0.4 ~ 25m/s} (MV-110) MV-110: 213, 200,
Direction Response distance: 0.4 ~ 60m/s 150, 100,
4,0m(MV-110 50, 25, 10
6 OmEFF_3R)) ‘ 2.0 ~ 35m/s s S0 SO M
) 2.0 ~ 70m/s  (FF-3R) One of three sensors
. . 2.0 ~90m/s at same level can be
Starting speed: , selected by the signal
0.4m/s (MV-110) |Working accuracy: . . .
of wind direction of
2.0m/s (FF-3R) 0.3m/s ( <1Om/.~3)(MV 110 h
3y ( >10m/s) - ) the anemometer at the
; top of the tower.
0.5m/s ( <10m/s)
5% ( >10m/s)(FF_3R)
Chart speed: 30mm/h, 3600mm/h
Adr 100 Qresistance thermometer |Range of measurement: Measuring height:
in radiation screen venti- -20°C ~40°C
Temperature | lated at 7m/s Working accuracy: +0.3°C 213, 200, 150, 100,
Response time: about 120sec|Chart speed: 15mm/h, 30mm/h,60mm/h |50, 25, 10 m
Relative Humicup sensor in radiation|Range of measurement: 0 -100 % Two sensors at same
Humidity screen ventilated at 7m/s level except 213 m

(together with a resistance
thermometer)

Working accuracy: ¥3 %
Chart speed: 15mm/h, 30mm/h, 60mm/h

SHYUGHXIIEY
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Table 3.

Specifications of "high response'" instrumentation

Measuring
Properties

Sensors

Registration

Remarks

Wind direction
& Speed

Two dimensional
-'sonic anemometer

Three dimensional

sonic anemometer

Range of measurement:

- 1: 0~*10m/s, . 2: 0~%20m/s

3: 0~%*30m/s

Working accuracy: *1 %
- Resolution: 0.5 cm/s

Output: 0~*1V full scale
Operating temp.: :

 Main unit: -10~40°C

Probe & junction: -20.~50°C
Range of measurement:

Horiz. - Vertical --
1 0~15m/s 0 ~t1m/s
2 0~*10m/s 0 ~%+2m/s
3 0~%*25m/s . O~%5m/s
4 0~*50m/s 0~%10m/s

Other registration is same
as the two dimensional one

Air Temperature

- Sonic thermometer

Range of measurement:

-10 ~ 40°C
Fluctuation *5°C
Working accuracy: 1 %
Resolution: 0.025°C

Measuring height: 213 m
Two dimensional one is
used to select the one of
three 3 dimensional sonic
ones at same level as well

‘as to measure wind speed
and wind direction at the

top of the tower.
Measuringvﬁeight: 200,
150, 100, 50, 25, 10 m.

Three sensors at same
level.

Dry and‘wet bulb’

Temperature

Thermoéouple

"'psychrometer

Measuring mode: 80um
copper-constantan thermo-
couple without:a radiation
screen and-ventilation

Water supply: 20min. ~12h

Capacity of a tank: 4 ¢

Operating temp.: -10~40°C

Measﬁring height:
200, 150, 100, 50, 25, 10 m,

SHYHENHEY
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Table 4. Specifications of analog computing units

Unit name

Function

Specifications

Mean meter

to obtain a mean wvalue

It is the active low pass filter whose cutoff
frequency is 0.0073 Hz. - The output signal from

this unit is correspond to the 60 sec moving average
to input signal.

Sigma meter

to obtain a covariance

deviation

The fluctuations in the frequency range from
0.0073 Hz to 10 Hz are squared and then the output
s1gnals are filtered by the active low pass filter
whose cutoff frequency is 0.0073 Hz. '

Flux meter

to obtain a covariance
between two variables

Two signals in the frequency range from 0.0073 Hz
to 10 Hz are multiplied instantaneously and then
the output signals are filtered by the active low
pass filter whose cutoff frequency is 0.0073 Hz.

Vector
synthesizer

to obtain scalar wind -

speed and direction

Two horizontal signals are synthesized after being
modulated by sine and cosine waves

SHYHHLGEY

&
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$31%k BVRDOBIKETHE (BRER)
(Gill et al., 1967TI2%3)

Operation angle
Boo (deg) for wind Extremes of velocity
Case . tm— speed error of less | ratio U/Uy (%)
Xteén= lihan:
sion
*10% | *5% Maximum | Minimum
Open
- tower ,
Section
A 1D 325 180 110 68
2D 340 270 109 73
B 1D 325 180 109 63
2D 340 270 109 71
c 1D 340 200 109 81
2D 345 270 109 84
D 1D 240 190 111 70
2D 330 250 109 72
E 1D 230 200 112 42
2D 330 260 109 52
Section k
1D 340 200 109 71
A 2D 345 240 112 82
E 1D 220 180 111 55
2D 280 240 112 71
Solid
tower
A 1D 110 000 159 00
E 1D 000 | 000 160 00
2D 250 <210 159 10
Stack
1D 000 000 146 00
2D 160 130 120 <5
3D 180 130 116 46
4D 190 160 113 57
CASE A CASE B CASE C CASE D CASE E

AN A A B A

Sensor
és %\ Locations
CASE A,Bac\/ CASE DBE

o
{b) Solid Tower {c) Stack

- 15 —



FSEVRMENRBE F£35 1979

Wind speed: 2misec
6 : 0

(b)
wind speg*': g-g.v'“' = .‘& Aﬂmwww

5

(a)

#3TH Hoxb) OEERESM (AFRER )
(a) 6=0° DBE
(b) 6=30°DHE -
(c) 6=90°DE4

BORAV, LichioT, SHEOMN 1 6 mEthfhr Wi
B (RO%H ) i) 5 FEREICHT 85 0pE
EE 4 2 BURTH S Z LHRER S Wiz, i

BEBERET BLOOTRIT. BERRERES
D X 5 1B S DB LORIE R R RS 500
A L, 20k, ZREHORTSNAEL Y,
ZRICL3HELE L HNHOT, TRELTORAER )

Bl olre FOREEE I SRITR T, B, TOERIFEH LEZBOAYr —1 3 V) Th 3,

BEOWBYER - BB LA L O, THRECHTSEEL 2 SUTICT B, KRED
D7 b 50embl g L THBERBET 5 UEOH 52 LRZORNLRD BN S,

CRHOERIE, TRTEANOBEN 1 ST 2105 BRIGEVEBCERSNESOTH ), EBD
BT, £<OBAAKLEADNENT, COBENREOTEHEMTE S LIzE R bRAVA, Tl
BT, B OB AITE OB A ICHE LT, ZURBLADZ LD, ZnRIAER O EILEAN

16—




KEFRFTEFERE %35 1979

N3 10 98

#3838 WERREMAEFORES (RIFEER )

il ->Tn5EBbh5, Lich- THBEDOEN TS0 ecmakt & DfE L CHIER 2RETHUE, BHB
FUXRPROBICE 2 5HEIHEOMEL LTERTEZ 330 LE 205,

3ADHEREOHEIL, BEhLE LT, FheEh120° O L Lz, Thidkicd~r, HHEEES
SEORADOEENFEEB L TRESNZBDTH B,

—17 -



KEMEFTHEHERSE £ 35 1979

4. BREREOWMR

BEEIZRE LB BIC L 2HEHBR RO 3HA KIS B,

B SSEX (AR, BE, SR, BE)OFBH T =7 > 1 L ORRE

B EiEHET BEOHE

© XKBSHOHE

S EIOHE TIHABIZ DV TR, OO TIRIDESIIRRZZ izt 5,

41 SREXROFHH 7714 LOATE
RERE, SERBIUVBEDOTEEN S r7 A LOMEEZTEI>HOT, HESEBIURBERS O
HEF L 1RIIRT,

FA1ER HAERBLLRERE

HE @) W & ®H B WoE BB A i %
S5, R 7 e BB AAET ( FF-3R)
" (MV~-110) B A
213 RERED IUCROHN | BEEE#EST (DA-—-200) BryA
By KE A& EHERET
¥R E ARAWET
TR R 7 a5 MERE#E (MV-110) R 3 I RE

BERd, Boflhis ko' | BERRERES (DAT —200) RRERE 8 RN RHE
SBEH)

20 ey E e EES el NE, SHlicR
T BB E RERBEL NE, SHIRE
SR8 LCBELS B xHEBst 1EOHRE

150 200m @ L

100 200miIZA L

50 200miCAL

25 200miZE LT

109 200m i@ L

( ( 54 EECEROTE)

LUFIZ & BIEB 2 OB B 2N TR T 5,

(iy BRBEEOHE

BICH B2 & 512, SEOHEM (M EF23m ) IZES 2mOE—L% 3ARE LT, 2hFhOE
—_ 18 -



[IETETEMHRE #3585 1979

iz 7 e~ FRRERE (FF-3R), MEAMBES (MV-110 ), 2KkTHESERAEES (DA-
200 ) 28 3. 2R T LS5 B BICEE Lz,

200 m, 150 m, 100 m, 50 m, 256 m3 LT 10m @ EIZRE U~ AR BET (MV—110 ) i 880 5=
FHEZHTWAHEROBERBREI SN I mE R > T BRBEIZR I ST SNTBD, 750
REFEAT—COKRED? M L5 mEG< 72 - T B,

HIE TR & 5 B DI 72 - 7B A BGEET ORI IL, 0P EE 2T CEOREEE RS2
WO THFHRRAI T, SBROPEBORIIRVEREHLERT ZLENH 5, 200 m ETOBOFTIR,
BEOEINENEE R T, 213 mIZRE LA N BRE ORAE S 22E%E L LT20 m, 150 m,
100 m, 50m, 25m¥B LU IOMDOEEICD 5% « 3 EOYEABEFETORTLD I b 1 HERIRT 5HR
RERALED, TOFMIKOLI 2D TH S,

213 m DR RBRFET OBRABEBRATO A7 v v 7 e RER (TX ) HO0RAE R RIEDRE
Botlgy v 7 e ZEGRB (CTHRTEEL, v—HEHBICIY, TaSE, RAZRBETZ L5k
> TW3,

4, BOIZRER(TX) LXEH(CT ) LOMICBERENRHD L, CTOR - 2ERICEENE
BL, TOREBEL VY —AHMBCHNL, y—RE— 8 BB LTTX & CTOREN—KT D&
REBEIFLARY, Vy—FKE—F [ ZEETIHEICL > TV 5, SHICREKREAD» 283 CT &
181 oEEE CEBRICEITLTWE0T, y—FRe—2 —0RKEL HICAERTHZ LICk 5,

EEREIZIZE 4 1RIRER T B L 512, Hi
BHEBOOBOSHD » AXREMT ST, #
A@FRMGFOBOMEL L, BO% % 4 120° 4
ROMBEEFOIZL TEREND S & 3 £ 90° DOF)
ERIFA 2oL HICAESI N TN 5,

B EFOIz LT £ 90° n#i o B2 T
WAL EE®D N ML VEEAL » FOMEBIL,
~f 7a ) V—%NALTOREHRITRITEDE
SRBEOTHERS LURBHTES & 51T -
T3,

BABOD M A1k# 4« 180° OEYFEIE 2 # - T
BIeHEZHADH XZIF 60°DF — 5 » SO
BB, TOA—AF 5 7EBETHLRORBEBYIVEDE LI > T B, & HICARMS FICBILR
%<, FHTOBOREHRIIRAOND L5 CFHIRAL » FIWRB SN TV 5,

BEPLOEEBR, TOEXLBR TR TIILIAETH S, F4 2RO L) ZARBHEER
ST PR 458 LTRETH I LB TEBL IR > T B, TOFHLEEORERIK 120 BT

~19 —

#H41X RAVHRER 0N A OE



SEWRFEMNRE £35 1979

HDo
BB IUTRBOREIIE 4 2RITRTAD T, =— v VARARES (FF-3R )& HBRRBRE

#4.2% FeSERABRETOME

5 8 24 FF—3R MV — 110
B EREEW ZTHEE KX BERREE X
B g & E W THvvre R Ty vsrX
% e B R & 2m./ sec ITF . 0.4m sec AT
ooE & B 2 ~90m/ sec ) 0.4~50m/sec
= it B, b 100 m / sec A E 60 m, sec LIk
T OB OE B B | RE 0m/secllT £05m/sec | BE 10m/ sec T 0.3m./ sec
% Bi#E 10m/ sectlt +5% BE 10m  seclJE +£3%
B +5° B +3°
7 v 5 ElER 60m,/ sec T 2,500R.P. M 20 m,/ sec T 2,400 R.P. M
MATEED | 60m/ sec T AC 33V " 20m/sec T DC 680mV
OB B HBFERX 2 -~<v HE PR 2 ~<v
&l 3 B U & 3 B U B
= BEG & ®pE 2~35m,/sec, 2~T70m/ sec, 0.4 ~10m / sec, 0.4~25m /sec
2~90 m/ sec 0.4~40m /sec
= B om & # 0 ~540°, 360° <7 FHA 0~540°, 3860° > 7 rHE
EEHGXDEE | 30mmh, 3,600mm/h 30 mm/h, 8,600 mm/h

I {
%0001 00005 0001 0005 001
n(c/s)

FA2K FHEER O

it (MV—110 ) ORI E 4 SRICRT L5 BB DTH B, ZORICEWT v, &, BEEFTIMEE LT
SEIRBEED 0.67 51225 ETORMT, 7, BRCARRER 012 LTHh SBIREED 0.33 {5 mHA+
BDETORHTH S, HWEAEMEE (MV—110 ) A= — e X vRIRARETICHE LT, KOV TH
Y, Ty KOWTHES LIEED L 7> T B, |

(i KiEoPE »
iﬁﬁ%ﬁ%%khfﬂﬁﬁﬁ%%ﬁwfvéﬂ,C@ﬁﬁ%ﬁﬁKI%ﬁ%@ﬁ%K%ok%@?,
SR 0 CIZBIT 2BRESIL 100.0 QTH B, ¥z, TOWMPAEOREIC L 3EFBEOLT(LITE 4. 38



Wind speed(m/s) U

SEMETHMRE $35 1979
FF-3R o MV-H0
U=199mjs .
2 T=03sec 0
i R U=190mis
H 27 '[i:QlB sec
i 12=Oﬁsec
b
15}
2
£
< P
E o
a10 L
°
£
E
05
U=5.0mis U=50mi
G212 sec 5 =073 sec O
G=55sec QHA
) | I I 0 1 1 1
15 -4 -20 0 20 40
Time(sec) Time(sec) 6 (deg)

HABK e HREBER RGO L&

HA3E HEImGHORER X SEAAL

RE CO) | E (Q) | RE (O | #H (Q)
— 30 88.02 10 103. 97
— 20 92. 03 20 107. 93
—10 96. 02 30 111. 87

0 100. 00 40 115. 81

Lictk, BHEOEGHCESGT oL LI, 7— 2N

EBEICERINBEICR - T 5,

SEORIEX, 213, 200, 150,

100, 50, 258 L OF

10m D E TER SN TN 503, 213mE R X EJiE L bR
HENZR & B KFEHZFEOWRIBRBES LTS,

EH DD DL, HEOFRIZKIS L5mD K -1 L
T, ZOEBPZHEBESNLTWBD, OAT -2 DB DI,
AEZAE DI A 5 50 em BENIALEIZ & VDI bh TR
D, Y= —DROTAODRSIEE AT — P DKEH
51950 emFCH B, COREFOHRES 4 4KITFT,

- 21 —

RYEY TH Do BT AT ¥ VAGR D 2 B
Bey=ng—-(F44R)IHDHN, KROEL
Ik - TEALT 2 ASBEHGOBHEOLELE 7Y
y VK& - CEEZLICERL, 7V 7 v 7 Tigh

._-_1904’___’{ Motor
1Lz =g
Humic }Fg
NI g
: S0 e |
w

/ .

Thermometer

T
— 117

le— 245 ———

#AAK BR Y = x—OFMEN



SEWRFHHERE £35 1979

F44% HSEHREFTOLRE

® B
WMo A M| 3BTV 2 SR
N oE @ A -20°C~ 40°C
% B + 03 °C
o= & —REH 7 m/ sec
. o | DC 0~1V (F—xiEEEA)
B BB b6 o~10mv (REBR)
it # e BE¥E X 6 T AKX
. . 3 B Y B
,?dﬁ_.’&&% ' E 15mm/h, 30mm.h, 60mm~h

(i) W OWE
ERMCBEONEAKER < ERTHZ L
%, BEOBRME CIEFICERERZ LTHD.
L LAERTRET, FREBEL, BAEHE
MERAESHTHBER, WTFhRFOBEDOR
ICBWCHIERD 5, FICRBREE D ORE
PEETHIHRE, KPCEBRIEETSZ
L3 H - TEHEMITIEERTE RN,
BEZIRBROBRE D - T, VisalattBlo

ta=3%vy7 (Humicap) T TWBRBERBEN 26 Lz, ZOBENOREMIL, BE
Wl - TEEBEEVET AR ~— (EEHE) 2FALTEY, ZOBBOEEER LD ONRE 45

HTHd, #I—DEIIFH 1L THY, ZOEHD
BERBIIARGICH LTRHEEETH Y, BEBOE XX
10720 ThH 5, KEIDRIGERIZB N TKOSTITF
V% =D T LERTHN, ZORENIR”EATELA
FICE - TRREBZEPMBNT NS,

Suntola (1973) 12X B L # Y = —TOKGF DK
EOHENE O X, KA TrEh 3,

RaPo
p'( 27 mkT ) 7% exp{a(6)—qo}
- R,aPo

1+?§;;;§E3?56Xp{q(ﬁ>—qm/kT}

ZZC RIFEOHENEBE (0<R<1)
a  REATHEMZER
Po: MK ESEDOSE

P

b

FAON AEMBEIOBE
{a) Qlass substrate (b) Lower electrode
(¢) Polymer film (d) Upper electrode
(e) Leads

q:HFY) =BT DKGF O &=F ¥ —

Qo KFEDOKGFOBKE=RALF —
b’ KGF O BkER

T @ MesHifL B

K RA Y~ VER

m: XDEE

ERXDD, 0<1TC, 6<R<1 b0 LRIZEBHEREARY, g (0)=qoThAbERY) ~—IB
FAKGFOEE=FAF - LKPIBITBH/E=RAF % L LT TRIROBE K FEOERE %

-~ 22—



SAEMREMEMBE $£35 1979
BTLIRBe DEDFBZMETEL IR AV = —%EKL 3 BLUADERKE L 005 3RH.CHORE
P AR ORBEABONE T LIS,
oL, REOBRBMIE Lih -~ & 5l Tz S ERICHBETH B, BIAIE, #9 ~—DKARIX
B 4 6 RITRT X 5 ICEBRI TN b, BOM, RBRERCBERCS5LTEL L, Z0BER
WABT 22 LEBHIF LN, BRI THREN

DT, ZOREFZFIZO>NTOHELWERIZBELNTY Am
B, m
COBEF ORBIBE, EITB~RER LA TS - 4
2 —DFIZ AN BN THEHBER S W T 5, BEFTOMLRR
B 4 5RICRT, |
BASE BRBMBE 0L
H A o i 0 o
BWE HR | A< —BEOBREL 0 20 40 6 & 100RH%
g} z g g 0;130‘;% 4.6 A ~— (EAH)OKRINDBIIE 2 Bl
olnion 0.05 2 S C (am/mid KRROEE )
o E B ﬁgg:ixsiéggﬁfm) v 7 —2INgEE
2B OB | ABMTE 6 AR SFH 7R 7 A VEBIAD T — 2 IS
o ?:fm@/f o b 60mms BLLT, YODAC — 8 Type I BHEX
nTn 5,

TOEBIITAL—avIirR—F, ANNAF ¢y F=2= PBIFFYvE—avir—n==, b5
BOL - TNB, TAZ—avbr—F—, ZOXREOFRT, BEAUERITEALIESOHEE
Fh5dDT, A/DEBRE, 1 VE7 A AR, 2€) -, ERBBLF 2 v v —ABhOERS
hTnz, Bl 7 e 7 s A VRIESEHPSDOANERIE, ANAF+rI7=a=2y rEBLTA/DEET,
A VBT A AMERHEL, 2€) —HORAMIC—FICEREN S, RAMIZEMES T — 2143,
ROMKERENTHWBE TR 75412k oT, HEVYSDAY =) v/ BIUHIERD 7+ —~<» b
KA XS ICHER THRE S, ERBIRRShD LIRS v& —BIUSAHETHAISNS X
STl o TVB, :

PIERIRR X 1 5025 999 7 % TOMIT 1 S BAICERICRETE, RERES TLFHICL - TERIC
W BT/ 5 & LASTTHECH B

BEZY V& -2 1BREI, B, 747 2%5, F+ AL ES, RRYRES, TREORR
BE(2Bm0EE0H 2@ ) THE 2 HNOBERBIUVBEPHIENE L5k -Tn5, 46
RICT — S INBRBE DML 2R T,



KIEWRFTERHESE H3B5 1979

FLE6FK

— x W% E ( YODAC—-80 )7 fL#k

el B

ft 1

F o vV F v HE

BARK50F 5 VXU

B E E N E

0~%x20,50 /100 mV - 1,/5V

” EE

+0.04 %

z F 9 7 b

7»x&¥w@iam%/1WC/Mm

£ & #E E

0. 5 sec

HEF~ V2L BE

FIRST /LAST (FE&E)

wWoOoE B o 1 min~999 min%k T 15BN CEETE

(53 b1 £ )3 B yiel
5 % 4 H
TAT A 3 #r
* PN i FrvEAES 3 M
F - & 5
B i3 BBHEDOAER
#w B B B BEO0~45°C ®E45 ~17 % RH
B b AC100V £10V 50 60 Hz
W B B &I # 200 VA

4.2 ELRMETEORE HATR WERLELTHEMMEE

KSERBHIC B EHE, BEBLUK  H A = x
AREZOYEEOHEARBEER XU ZN F 1 E
ZBIET SELRMEAEOREL, ERBOWR
- WKRERARBERTHBD, BEELELY
BEAEA LA TRICTT KA E

ZhBOEERFHEN RO - TH
ETDDITi, WEROBB LT -2 B FROHENPLEL Eh 5,

ZT Tk, BED3 S B ICRBRESOREIC 3 Rk TBFWEERE, RE, BEOWNEIZIZH
BEREBHEZABTd0LL, UHTEABERBOBELZN LOBB T INLEROT — & 8K
RIZONW TR B,

(i) BERRERE

RE LB OBERREREZ OFMIZ OV TiE, Hanafusa et al.(1979) KR RHATHWED
TZZTIRZEDBEIZ OV TDALRT B,

BERAVAOEZBERT (~v F) 2 2@EWEbET—EE#E (SEDH 41T 20 cm ) 2BWTHE
EL, ~y F2d—ERMH (50 msee ) BIZZHIZEE L THEER V2 (100 kHz) 2R ¥ 5, T
f;b%, ERFRBELVIZHER X OBFR -V A0 2 %, TEKGEETEI LIZE 2, £h D OEHER

B, A&, iR, BE
BERE "

EHE (REZH o & w' D)
B OB (REEDw LREXEHT DM
B A(REREw LEBEZE) o OHE)

— 24 —



KEMATHEKHRSE H35 1979

FEﬁTl ’ TZ kﬂﬁb@s@%;&&ﬁ'@ﬁiéhéo

L L
T1 = , T2 = o))
C+V, C—-v,
L L
= v, = ‘v
T1 T, *

- M( T/T, > @

ZIT V  RREDOBEREEMET, CREIFOFTE, LIXRZHERFHEOER (Av) TthHo,
DR HEFECIFARTEDLEN S,

C~__<T1+T2> @
T1 T2 .

?ﬁ‘#‘@%ﬁc ‘j:i iﬂzy ﬁgv @g@%@"@%ﬂ:j‘ébi\, %ﬂB@Fﬁﬁ@E@%ﬁi&iﬁf‘fﬂ’)éﬂéo ‘

C—20.067 ¥ T (1+0 3192 —)
P

= 20.067T,, % @

ZZTT,EREE ( Sound virtual temperature ) EFHENBHEDTH B,
BEOCEHAPICHE LT, SKESBEOEBRMNESIZE L, »OZ0RMBNSTE, 5
DEMIL, BEORNBEDOTHRIIATS Z LIz D, @R L@ORH S

Ti1+T2\?2
T,, =K(— 5
Ti1T:

L/2
rx-( mmﬁ;) CEHCH B,

LkdisT, T & To OREESERDESTOREEH EZRDD I L BT 5,

Z OFRBEWREREN Y, R OBEREEHIE LTKROX 5 AFIERE L bh 5,

(1) 7vmy FHRADT, BIRHAE Y 7 b33k, S DICBERY Y7Lk OTROE RS E D

flLEhizv,
@ RENEOEIC, RE, BE, KSEOKERE TN,

(B) WHENRT 1+ PEAFRIIE ol l=DBELR E L?’co
BERRERET OREICE LT, MBORERIBIERBICA X HET 50T, KHORBHILE
Th B, ZORD, SEOBEERBERELOS v —7 D7) 7 v I ORICIHEET OREIMAR T
TEY, B, RERERE=2 —TX5LLdI, TORNRERTEBBECE > T B, BEER
ERE B L CBEEF OHHEE FA8RBIVHELIRITRLTH S, 7 v =71k, ROPEEZTXZEY

25—



LEMETEHRBRE H3F

1979

$4.8% FHBTHRERET (DAT - 300 ) Dt

B B B b & i3
B ow A A R2PEXZTVREBEEALY»AHT R
A, B w T
1 0~=* 5 m/ sec 0~*+ 1m/ sec | & E T % B fE T'
o = & A 2 0~*10m/ sec 0~* 2 m/ sec To ~%5TC
3 0~*25m/ sec 0~* 5m/sec | —10~40°C FRE To i
4 0~*50m/ sec 0~+10m/ sec FERE
n R 0.005 m / sec 0.025°C
i} B + 3 %
[N S 3 + 1 %
[ = 1§ # 20 @
B & H R A — & — R
" 5 1 1m,/ sec¥9 0.1V (max : +8V) —-0.2~0.8V
2 Zvvyikt vy ORI LE1V (max: £1V) T! 0~+1V
B o E B 12T ( 5mAmax )
B F & % -1V, 0V, 1V (FifE-FALAL > FIZTHH)
A 0~+1V
A5
B 0~+1V
EE X &’ 1
X 0~+1V{(+1155Vmax ) X=55(A—-B)
Hoh V3
|y 0~+1V (£2V max) Y=A-+B
7 r - 7 TR—61A (120°%%A)
B & & OA— 60 (fEEE vy —%H&)
Fr—F RSy 20 an
FA o1z EH BUOE : sign + 14 bits {BE . sign+ 11 bits
# R iR B2 45 B8 —10°C~+40°C (A& 0~+40°C)
- /e AC 100 V+10 %, 50 ~/ 60 Hz, 30 VA
49K B B FH & %
" E] ft %
WO H R 2 B rSVvABRHBE (X-Y2®RS)
RABHAE + 5°
¥ B +1%
o = A—2fgx= LB
® / B B 10’
B % & OE 2 ®
H B 0~+5°HL 0~x1V
R E& H —10°C~40°C
B b AC 100V *£10%, 50 760 Hz 15V A
A % B E # 6 kg




REMEFEHBE $£35 1979

¢é<?5kbm,mﬁﬁﬁM1m°ﬁﬂktoné(%¢7®)o

TR-61 Probe

200

480

BATR BRTLEEHRAERE ( DAT-300 YA 7 r—7

(i) BEXNEZBH
@ﬁ%tﬁﬁﬁmﬂ@%—ayxmwv%%ﬁ%ﬁmbto@ﬁ@%%ﬂ@,ﬁ-ﬁé&@bt%é%%
LTEEDT, fivE=-AFa—-7ERBLTKE V7 IZEE LTS 5,

ey sy b, WENOERRESNET 51 |
IO b T v 2 A S REFHD ¥ — 1 LTEDATAT |
Wh, EBIBIROK & v 728K & v 7S —ERE |
(205 ~1 2850 ) IZ ABINICHIKT B 720 DEB A |
ShTn3,
%%%FBWMﬁ(%ﬁ%l@ﬁﬁﬂ%&%@ﬁﬁ&ﬁ)
i, €v¥—=2=y FADF 2 v =T VI TEHEADHT
ZIEFEIZ LOOOfE L, s —7 A B L TAKIZE SN
b0 AT, ERRE, BREEOHIN X1, X5,
XI0DHERTHEOLNS L LI EBROBEENEEES
NBHEITE > T B,
BENERIORTOMBELE 4 sRITR L, FoHEE
B 410K T,

4.8 BENEBIH OBIMOBE




SEMEFRMAHRE F35 1979

FA10E% AEHGBET O

H B ft ®
woE F R 800 fi— v AR v E v BES
Ty 7 v HB X 1,000
A7 v7HE X1, X5, X 10 (ZREE, BREECOWTEHE)

To: b5 vursimneregst —10C 40"9:*‘“’1

~1V~+1

T BRET L DEEXE

H b s ° 0~+10V
Ty BERET o L DRERE

‘ Tp — Ty | R EBROBE 2 (max?
o B H 1QUTF (5mAFET)
L. P. F.IEWREH 10 H
& = A—F =R
7 5 - & BAEvIe—2BAMIHLET v 7BALT
BARER2 A < — 205 ~12BHRE (~=2TAVBKAL 2 Ff)
# v 7 B R 44
F R R K& | —10°C~40°C
- i3 AC 100V +10 %, 50,60 Hz

i) T RIAEEE
KRS B B A EET 310, FEICHS < ORK 2RI 5REND 5o AT, BED
E8%0 18 icsample LT LRSS 5 31U, ZOBUL 36,000/EIZ72Y , SEDLIERT
%%iﬁwﬁuﬁﬁkkﬁmav,%i?@iﬁtf—ﬁﬂﬂfﬁ%%ﬁ%ﬁm%<kéoéBK%éﬂ
EBR D real time MEETAV, EBEOAKORELITE LAXSBRMETALS Z Lk, 7% L8
DIUBH b EHRFETH B,
ZOXSRBEHIIYT - T, SEIRTF— A QORMEZ T 7 e ZINCETL, ZOROEREET « v 21
WEFTHELZRAL, 72 OBE L ZOUE 0D ORIEOHRILE XD T,
Wm%ﬁ&klim,%¥%¢ﬁ®ﬁmﬁﬁ%ﬁ,i%§§®$%@,%ﬁﬁ%ﬁ;ﬁ%ﬁ&?%ék
EZDNBDT, FODDTrr 77— JBEBEERTUILINI LIRS,
HESNETF R 7T — A AEEEOEER, F4UNRCTFT IO RIOTH BN, ThEhoREC
DWTIHHUFIZERT B,
a) I—vA—Fa=y}
T =y ML, THRIMCANESOFSEERDHSOT, REMICX 2BOT 774 7R —
RARZ 42 —RIGALIZEDTH %,
ATEBRYH, Be2OFREP ORI T -TWB LT B L, HEAEEnEZRHOLORIKATREND,

—~ 28 —



K[EWATEMBS $£35 1979

HANIE 7 Fe /7 — 2 OFEE OBE L

% *w i ¥ K B B
, ANESOPEBREETS (7771 72BER7 11z —% 1EES

e #FRL W0ROBEESERH | 206

h¥5.

P r—mmey ) ANESOBEREREELHET | 0.0073~10 Hz OFEEHOL | 1RED
3o BB MEREEFH T, 720 5@
2ODANEEDRSHEE | 0.0073 ~10 Hz 0BEEEOE | 18ED

_ . ET Do , BIOREETWT 771 728{E | 72V 3@

T I3V IJAA—Ra2 =9 b

i 712 —%8 LT DB
B aEE T 5.
. ‘ _ X 15EH

“rnsayayo | BEOREIRAEGRLT | U= /AT 0ty g

° DEEET Yo
Y=asin 27mnt (6)

X TaldiRMm, tIXRMTH B, PEEERES TOYDEEY, 15

1 sin 7#nS
_— - i 7
Ys S‘/: p— asin27mnt W
Fiebb, T T, ORIGEY LR LHTH S, Fhiks to —~L28 gogp L tos
: Ck(:fléo

S e L=y

e_( > <s1n ﬂnS> ®
TnS

eln tOBRIIE4IHDANE DI
nBo LIch-oTORTRENS X5
2 DY DERETHZEBE x DFHLEF
IS IZRT 35l x, IO x DERE
HOYBRSEHE 49RO AD X 5 AR
B TEE S &b 0 LREICE 5.

TOHMBEBEIHI e = AT 4 V& —
(ERPFRER ) oOREEUL LS &5 5

05

Fraction of variance

AN

DR I—V2A—XDFEBETH 5, ' 0(101 — UJJQI1 '1 . 10
f=1/
AN T E 9% T 27414 7RC 2
&@P—AZ74Wﬁ—%%ik%%,% HAIR =¥ —{EEX LRBEKR OB

—-29 ~—



QEFRTEHEE $38 1979

el
Eio " | it Eo

(x) R R&’iV | (%)

HAIOR 77547 0—RA7AAE—(I—VA—F2=v})
DT ey 7 ELTIFA

DIGEBBUIRA TR EN B,
Eo A _ A
E; Clclequz'i-(R1+Rz)C2tl""li qz2+4Aq+1
C, + 1-—
1 (R1+R2) Cs +C1R: ( A) ©)

VCiC:R1iRz

ZZTE;, EocRENENAKTERE, q=27nj, ABENBOABTHS,
: 2
zovmrnr—mage ( (L) Jros EnamEE T, CEN BB LB

1
e T an /G CaRiRs

AFHEMBORBAREDDOTAREADZ LI > T e DRABERIC L AELOREERBIIELDZ
EHRTED,
FBALIRIRENLBRBEIV COMBORENTN A=v2, VIWHIETHHDTAI= 3 ADH
RICRBRCABUENTNDE T LD,

L3> TEHEAIRDNDS € =05 L 25 FHERKIT0.44 /SHEDT f,=044,/S,k5 L5185t
L7777 4 7 m—n A7 4 2=k ERTIRRZ LEBRTEXBZ LIt B,

COEIRFFENTc v = A ATy N KA HBXEATTD L, TOHINES =044/
f, R B3 PHLREICE - THAbNBTHMEX, BHIHEh, X4ZE+sX (LT, ALL
HAFT 5BBHTHEX, (t)2BZLRTE 5,

SGEDI—V A=Kz =y P T, =00073Hz &L L7=DT, ZOHDIATIC 60 BOBE FiLE
TERIELEILEBOIEEELVWIDLE LN B,

b) ¥F=Ar—&==y |
CZo= =y VEANEEOREOAERSE OEBEADT. m. s.ERDBEDDEDT, FDT =
y 2 84T 75 ARE AIKITERT, |

VA= Fazy FOPARE D LABOFET, t 2 FEEEMEER: X OD=RAF —
fFR%ER, (sinmnt/7nt )2 THEMD, JICFHILHENE ci LB ED X, 5 bOJRE X!
D=2 N F EERFIRATHFALNS,

()

- 30 —



KIEMRTEHRE $£35 1979

Ei o LPF S HPF - oo
J{LP
(x) (s) (T) CONVERTER F (o%)

CBAIR v A—Ra2=y b DT e I ELT ST A

sintn7)\2
e=1—(——
ntT

a

COBEEERT S LELRNLICAY, xk) 27 ZEEEHRS x | 2B5bICE, %
DERRS Y RORD L 5 ZEHE CRE S BT R N LICE B SHIRBEME AT AAT 4 LK —
(BEFEES ) OB TELTERZ X b TWS,

Fraction of variance
o
o
T

1 s P
0 001 : 01 10
f=1/S

F£4.125 BRYvIY v IR B RA
7 4 & —DkE

FBABRUTRT L OIRT 77 4 7RC 2B~ RAZ7 4 A Z—2E R EE, ZOEEBEIKAT

525605,

Eo C1CzR1Rzq?
Ei CiC2R1R29q2 +(R1+R2)Cpq+1

12

q=27nj



SEMRFEMHEE 385 1979

:;R|
o————— L
(x) (o C. (x)

R.

#Aa413K 7754 FRO2BAAAAZ 4 E—DTw , 7 §4 77-35»
TIT, D7 4B —D=iAF—fEER e {= (Eo/Ei)? } 5205 L7253 H0 RN

Bt LTHL
, fcrzl/(zm\/m) | -
Lizdi>Te=0.5 L 3EERIZ0 4 / ThDT
(i

fJ/= 0447
WA, FABRUIR L T, BB~ RAR7 4 V& —IZH 2 BT 2BEANTE L, ZOHIIC
T =044 /f /2 BEEREROFHEH SOEBE X' (=X —X ) PBEHEHCBESNDZ LIZK 5,

AENLf,'=0.0073 Hz & L7z,
TOMNEZOE FESHERFERE AANTr. m. s. ZRODTERVAD, BEOBSTEHIO=%

A F —FREATERBERN NS, SHITREMOMT 2RI OERIHZ0TE, = 10H22 5 » —<

A7 g —kHE LI,
L7zt3>TC, BRENCIE, v7<r—ga=y FORHEREOEOA NI 4 URITRT X ) 725

YERATZ 4V E—FRoTEEVAD, BEShIE, &5, =00073Hz Or—RA7 4 L&
—Fl - THEEENRTHIENRSZ LA BDT, B 5N 5MHIZ0.0073 Hz 225 10 Hz ¥ TOLBIE

G L BEREL LD,

ol HPF(input)  LPF(input)
FF00073H; ° F=10Hy

c
2
I
2 ~10} LPF(Output)
..3 Fc=0.0073Hz
<

~20 P | FEPEPIA | VT PP W P

001 n (Hg)Ol 10

A4 v ry~Ai—FRz=v b@ljj‘:ﬂ—;—&,iy]?,\"xy4/1,5__0)%1&



K[EMEFEKHRSE $£3%5 1979
¢) 7597 ARA =K==y k
2ODEEOHEGFHEERD B/cdD 2= b TAVYFRRAT7 A& — (BRFESE), REABBIC
WMBIVERENTWS (E415K ),

Xe——— AMP HPF LPF AMP}—
AMP
&
M XY
LPF
Yo——AMP HPF LPF AMP
F=0.0073Hz Fc=10Hz F.=0.0073Hz

FA416K 739 2 RA—Ra=y DT vy 2 XL T 75 A
HPF : "M RA7 40 % — IPF iv—RA7 (NEF— M:!=NFT54 ¥~
AMP . 7v7V 7747 ’
NYFRRAZ 4N E -GV I r—Fazy bCHERALEZBOLAUEREZE - TWEE0RERAL
fCo
==y FEFEALT2OOEEOHOEFTHERD ABICEZRD L 5 REEIVLETH 5,
S5HHWBEOEHEX, ROBERSWORGEN S, TOHEEOHERXE (775 72 )ik
kR TEIBNB LT B,

F=pW X' (15

ZTTHy ¥ X FAPLDORELZRTHOT, —RBHREICOAEITHEZEKRTS,

W, X'PEETHIZR, ¥I/32—82=2=y bOLIATERCE S, BHEEVDYBE A1 <2
74wﬂ~2ﬁ€&,ﬁﬁmﬁib6ﬂé%,f;utmﬁ%&ﬁ%w%ﬁmﬁﬁmucméh6:k
(2 ;

BRICEBT 2 EAREIGEE, NERE, XSOREE, BEShIWESI L - (Ebsb0T
HHLEALNZOTLT LBAFNICRETE 23 0TIV, SHIKHERM LT Ay —1rDX
XXk -T, Whid5 sampling duration (BHEIFE) 2BHARTHICEFTZLEDOHBZ L
REHZLBELZDNG, ZNLHIRBMMNLT Ty 7R 2—F= = ' OERAERUOBER £,/ 1,
2 bNBRND sampling duration LHIETEBHDEL, THLED sampling duration
CONTIRBIER L LCGEINT 35 % L 500 BB LE A S5, REMICE 1, = 0.0073Hz (=
OEEH 1 FOBEBFBICAYT2 ) 2FAL, 201450 kD sampling durationiZt LTIl
FHEELTEMTAHPE Lz, ZOHRIZOWTIRKE TER3,

d) "7 bAYVEFLF2=y b

BEFREREF OB TR L)L, SEFEALE T »—7ik, 7r—7ICL3RDHOHELY

— 33—



SEWRFEKRE $£3% 1979

BERENELFTBRDIC, KFEHFEE 4 7 RITR

Y’
FX512120° TELKE > TV, T— X H - ]
RO L 5 R EEERFBETH B, X j’g‘(A‘B)
BEEBETOKFE RGO D EENENA, Y=A+B
BLL, EWERTAIKFEZFFEX, YET5L
(#416K) —» X
. 60 B'
_ _ A
X es (A-B)
()
Y=A+B
BEHRREHOT EROBEBR 233 CIc Al . H4 160 KPRERS OEELH
R . . A I ARVAIRHARKTES (REAREDLES)
FNTRY, 77 7HAHLLTEIHESRL S B+ A<y Ble P Ak TG ( B} ;
2 -oTnb, X, Y [ EXRS

7w SENCBREU LRM 0 ERODIDICKRD L S I HEEERHA L ‘
REDCELTHKFIESVPENENX, YTHH0HLRAEU AR 6 XKD X XD TIEHT
&%
U=vyX2+Y2

a9

f=tan"l —
Y
QIRDOEEITEEIII RO X I LTINS,
HEZREERNOOES (sin ot, cos wt ) TX, YZEMEHFHLT

f (X)=Xcos ot
(11
f(Y)=Ycos ot

LL, TO2Oo0DFEBOMERDB L

f(X)+f(Y)=+X2+Y2 sin(wt +tan"1X /Y )
=Usin (0t +6 ) »

(19

LY, ZoRMEEHTIEREUIE OO, HEVRETIULRR 0 B8R LICkS, &
DEEE X7 br vy e A F =R TS, 78y 7 £47 7588 4TRIZRT,

(v 7—XBEIAREE R LALLM BEEE

BGED 3 gy BEITIL, BEHERERE, BE, BEZXBHOWUEICEIBERNZR (H2VIZRER

— 34—



REMATHRHRE $35 1979

. s,
2.048MHz 1 i 0, Lpr ool
X-tal 512 Lo CIRQUIT|
DIFF. o
4 KHz ANGLE
SIN, cos CHANGE
€0S’
Xcoset
X0 CHOPPER
L ADD
- & BPF DETECTOR [ L P F u
INTEGRATON| (¢ 4kt
Y CHOPPER
Ysinut

FBALINR RIZMAYVEH A FDT Ry 7 EAT IS5 A

BoAicn LGB REET ) 278 LTBR21TA 9% G 0ELEMH BOEEHEIZ DWW TR N3,

a) ¥ ¥ f#

I=vViA=—fa2=,y bPLOHNEIANODOBEI FHREELILEZ L DIETE LN LR
bh-Tnahd, H5—EOBHE ( sampling duration ) hDH3WEEXDFEHMEX &R
DPTERN—GBIZI —v 2 =22 =2y P BEOHAEY VI LEBEER T « o2 M FESTHIE L
WZiilind. Thbb

- A

X=X o
CE ORI A= g2, B BORAT, —EEOBEBEOTE 2Bk T 5.
L7eht o0 4 7RISR LICPBEIRROL S LTRD 5T LHTE 5,

- A

U=10

=0

- 7 e

T = T,

_ A A A

q = qs (Tw> - cp (Td —Tw)

CCTqS&§>dﬁﬁﬁE%wtﬁﬁéﬁﬁiﬁ,Lﬁﬁ%@@%,cpm%iwﬁﬁiﬁf%éo
S ic, AENBEILT, , T HIEFHICEIERE To SUEL £B0TEHD $ =7 £ — 420
DB LB

b) RERE

YIrA—f 2=y POETRNZ L HICZOEE THLNS S DX 0.0073Hz 225 10Hz DB
W ENBEHK LB EERETH D, LR -TI0Hz X VERAEERCH =R F —iZhEn
LLTERTAHLLTS 00073Hz LV EVAMOEBHIA T LIBRTERNDOTY I v 2 —Fa=
y b SO AET THAVRE L A2 D BIERSSBETH B,

Pasquill (1974) iz L3uX, BHEEE ( sampling duration ) DPNZIT BEERRIME D5 #IE



IEMRATHARE #£35 1979
KO KD IEDTZ LHTE 2o
“ﬁ,oz'(X)=°D,rz(X)+m @

ZZToy,p 3B AR ( sampling duration) Dilblc- TEROFHLEE ( averaging
time )& vé Lk b EDEERELTTENTH D,

ZZTHRFEOOR VIR A—Ra=y bDAYVIART 4 V8 —-OREAERMAD £, (=10Hz) L%
THHLEZDLORDELDE 2 Z v /< 2—f ==y rOHHO 2FFBMEICEZRL S LH
T& %0

— AR DELDNE 1 HIT IR s I v 2 —Za=y b hLOHBOSE L LTERIN S,

L7eh »C, EEOBNRMICOI 3BHEOGBIL, Y/~ s—%=2=y tOHND 2T FHEL
$—vi—ga=y bOENOFEOME LTROZILHRTE DI LIRS,

Lichi o T 4.7 RICR LI E LY 3B EROS B, EHBRKO X 5IE LTRD bhb, &
:fa26bmi~vx~an:yb@&b@%ﬁ?é@gwivf?x~ﬂn=vb®&ﬁ®2§$
BIETH 5o |

62 =0%%) +8 (u)z

2
—
cl,= o2 ({I‘\d) +8S (T,)?

oyt= 02 (W) +8 (W) @

2 2
02 =A%20,5; +2AB Ty T, +B2 0,

= A2 {02 (T,) +§(T,)2 } + 2AB T, Ty + B2 (T, )+§(T )}

ZITA, BIERECTFAREBREOEE TH S { Hanafusa (1970) },
Lkﬁofsﬁwvﬁvx—ﬂz:yb&s—yx—ﬂa=ybﬁﬁ%k&9,éBKﬁﬁ@ﬁﬁm
BRI LIEDO7 7 » 72 2 =2 08N EL 3,

c) FLifkh% &

HEHE, BRABIVCBHRONEILRBEEL BICKOL SKELTI LR TES,

T=—(pw) v )
H=Cp(Pw)’Td, (25)
E=(pw)'q’ @8

7Ty I AA=F2 =y bTE0.0073Hz ~10Hz E COEBNC L AP DIXEEBEh B2 L3R L
0, BREAOERE =% V¥ —HPhENE LCRIBEIR AV EE 2 DhABERERIIE7 5 » 2 & 2
—fa2=y MPLOMNEFE LD TRRAG L2 3 TSR H 20 TRD L 5 RBIE TR =



SEMAFTHHHRE £385 1979
iUl

sampling durationZS ELABED7 7 » 7 ADHEEF (= (w' x')g) LT5L

—
Fy X AW X

@

>

ZEC, WX 7Ty AA—F 22y L RLOWMAOBMKESIChz 5 FHEEERL, R0
BOE TR, B~ S — v A — & ==, b bR OROBNEE S b7 5 TIE £ RS
550DTH 5,

BHERBICRBO Q@R OELOR ZHTE—HICER L TR SV EEh T a8, NEEE
VR RBIEONT, KBREOAr —APRELRBILEH T, BT LIEBRTE L5, 8
HRsE & 7 7 » 7 ADEDELIZ DV TEE 5 ETEBEORERIZONVTRR D, kD Z &b HE HE
2 15D E0BEOITRBMARIIROL I RBEEIC LIV RDBE T LBTE 5,

t=(pw) v =p (w0 +W-T ) )
H=c,pw T,/ =c, p(w Ty+w T, ) Y

E=(pw)' q' = p{A[ﬁ'+%\-T\W J-BLw' T+

EDBEFFEICOWTidHanafusa (1970) 12X » 72,
LizioTAED7 5 v 7 A2 =8 LAHD § =V 2
— B PLBE LD, SWITHBEHRRAE, BMENEZE
BIU7F7r 7T~ 2 MBEBEREHL VAT 20
BEE 418 EHITRT,
V) 7F-sIEERE
REBEROTHE, EERE, BIUFRIBEORRR
e, F-FRAEEEICL 5 Treal time THEX
h, ZOWRITNITARGEETICEHEEND systemiZiz -
T3, L L, BROBITICHZ - Tk, BIKRHD 3
W EOHSWER LTI ORI 2D ILESH Y,
B % LIZEB ORI BT, A7 b AEOREILIIR
7 — 2 DGR LERTRTH Do TDHDT — 2L
EBLLTA—S V) —ARKT — 7 EE (GP -
1500 ) k#+y MRS T — 7 DEEERE (GP — 800) BB TS,
a) GP—1500 ¥ — zjusgE

ZOF - A NEEREIZ 10 F ¢« vEADTF R ZFEE(0~E20V ) ERFE+11IE Y PTT 4 V%

#4185 AKALMAHEBRIEE OHE

- 37 —




KEMEFEHHRSE £ 35 1979

VIZEHBR L, 800 H5\E 1600 BP I DEEFFE T8HA vF ) —LOBET — 7K RET 23D TH
Do 7RI TAR, Hky b T —FEBPOLANTE, a7 Y FE CRTOF—F—FhbABL, C
PU LSFERCAENTLX 5,

k7 — 21k CRT RICRRE/2id, XYV a—FRIffR$3Z LR TE5, /7, ZO%BITE
THERBHGP— 800 ZANWT, Hty b7 —FREFLIZT -2 ERED7 + —< » F TEA VFHEK
7 — FERT BEESH LT3, GP— 15007 — X INBEE O 25 4128107 L, Z0H#E%
4. 19 RiTm 7,

412K GP—1500 7 — & [WEFIER DA

& B ft ¥
o+ x v o x A

) i

7 - B
YVERLEDRF ¥ Vg
v 7y v 7 8
w5
# H

A
0.068% 0.1% 028 058 1% 28 5@
108 308 14 2% 5% 104 304 60
Z R LHEHFR

BCD 41 (+£1999)
EBCDIC

IC A ® ) —

q:‘!ﬂ’ E,B‘:‘?lﬁ)@ 2ﬁiLED$/—T<

HE 55 5F®@IE

KBREESR (BE BHZEX15# )
HELA T Y~ 7 7

v 14 v =+

8% 4 v+ (1200 7 4 — )

PE , NRZI 4# x

1600 BPI PE, 800BPI /NRZI

9

BAHl2%,527%2+20 v a — F

0.6 4 v =+

£y L& P 27 26 25 24 23 22 21 20
}52/No4 7 6 5 3 9 1 8 2
VRC:0DD, LRC:EVEN CRCHn
TAV Y TRAREATTF A a LY VT —F
PE

800 BP I

54 x H € , b

15 TIPS

A— APy TR | F B 40 m sec

XEFRIUVES

JIS = — ¥

NN
oo

|| o Bk] | TF | P[5

of
m)@t)ﬁ

|

N
7

F|F| FBEE> | & [ >>>

b

B g e P

=
Bt
I ﬁ
BNl

W

‘ﬂ_lﬁll

CN = N
M

N

T
\e
\y

| & | ||
| (o | |k | 5 | | (o 3 | [ e

NS

i

~,
N

i
NN A Y

¥ 77
2T R
-

2
4

|
S| [

e N T A I E AR T T

OB

.
E
&
S
=3
[
¥
&
S |\
[
Fle e
F.
™
fad

551 | | ol |k [ (32
by

A
|

+
|

e s
<

5 °C ~ 45 °C
20 %~ 95 % (HEELARAWE)
AC 100V +£10 % , 50 /60 Hz

3|3
B | Bt

& | | =




[EMENEMHRE $£35

COREEZFMALTT -2 INEETIBOBRIEFIRLE 413K
12, ¥ ZDBEICHMENTHEXY 7= » 2 —iZ X BERFIE
EREAURITRTE L BIC, ZOERA 2 420RICR T, 0
BREOHEE T -2 2B LA S real time THFTZL, A
ZLYBREOLEL LoD, BHNTERZ LILHY, B 4Kl
2FALT HREER B OB IR A RINEEE TH 5,

b) GP— 800 7 — 2 INEHEE

AIEEITA8F v Y ANDT F R FANEE(0~22V) 2F
A VENIIEBR L, 74V 9y 7RI v VKT — FIZRET S
BET, TOT 5BERE AI5RITR LEOEE 28 421K

%5

1979

#4190 GP—1500 7 — x [N
BEomE

#4.183% GP—1500 7 —x [WREEEIC L 57 — 2 NG BIEE

HAEIR A

vy o = Y A

= # fF

PROGRAM No.1 LOADING

158 TEH 2> MIA2THS

1%2IBLTA RS

1 No.2 PROGRAM WRITE| 7r7354%LOADT3, L% LOADT 5,
2 18+ T program 7 — 7
R 3IE N

9 GATHERING PROGRAM START ? | F—2EDN e rsrS5akrz—rE |Y | k~NED

Y/N KEY-IN( X) EEHELEERL TN S, N : 1~3%L5

MT WRITE MODE NRZI.1 PE. 2 | BT —7DEEXALFAENRZI | 1: 80013P1}a>2‘1“g
3 50 P BT B30DBEERTS 2 :1600BPI’ 5%
FTRT 5.
4 Lz —F( XXXXXX ) FRAFDAF 2 —2DATER CHTOBFEARTD .
#EIL00~99 £ T

5 |Frvarzxv (XX ) HFT BT RS 5, | D CE IR 00

F100F+ VAL EE
R Do

AUTO LIRS NI 7 7 v 7

AUTO D& " A’

6 AUTO/MANUAL AoM (X ) |ECHBMOCNGEEKRTT3ZL%2E | ®MANUAL 0B AR
%D M RFET S
T | 7Ry 7 AT (XXXXXX) YA OBEDT e IREEET 5| 6 HORTERT B,
BN F R OBk 53
8 A E (XXXXXX-X) BOFLAD 2 EEHET Do 5 TE B FE S
FEBREATE R,
A/D 3vA—zpe—x)—xf>| Y’ EIRTSLE
9 SAMPLE TIME ( n ) FTRESNEY V7 VRN IcE | BoRSHREEEhS .

~ENDo

10

HTAB (END)
STOP
PAUSE

NGEDET

WSRT —FOBI DA ETH L EE
AT 3WERT—70%ES & Lidfib
T PAUSE 0 £ —t— YT “GO”
FAEHBTEL LIRS,




KEVRTHEBRE £35

1979

#4.14% GP-1500 ¥ —x[UFEEIZX5X~Y PLOTTERBfEE

BIFIR

H ]

[l 3 i %
1 72 NFRFE0 L LREL
X-Y PLOTTER PROGRAM START? | X-Y PLOTTER D7 e 735 a%kA
2 Y/ N KEY-IN(X) Z—PIEEINEIHLEHEMLTNS
DTY 2,18 T30
Q. (Question®iE ) AUTO OR MA- | A. AUTO: HENGIZ&EE Li-fERH
3 NUAL PLOTTING ? Bohd.
BB EE L BRI E P OHREE| A. MANUAL: 1ERTOERITKT
B &5 I T3,
Q. OVERLAP WRITING *? A. YES : 27 LMANUALDHSE
4 S3TAUTODHEDEREBEXINIE)| BMTNO”TH5,
DIET Do ‘
Q. PROCESSING METHOD A 10 ZoOBEOBEFIEIT LD |RE6OEE TRIRETH
5 Tﬁllﬁlo%‘a& EoTERT 20 28| THERERTI 2Ltk 3, 5,
6 o
Q. Y-AXIS LINEAR OR A. LINEAR Y#iDSEMRBEEELLD
6 LOGARITHMIC ? | A. LOG YASHBAE L3
YEZER ARSI 3B e+
E0EEET S,
Q. TITLE ? A. TEMPERATURE Ef76XFD
7 RECHFFTRE M PABEADT| ABRANEHS,
3o
Q. CHANNEL BIECRKRO L I AAEG®IE 2T
WHERI I D F v YRARKIG| 5o
TONERET Do 25m 50m 100m 150m 200m
1 2 3 4 5
8 6 7 8 9 10
11 12 13 14 15
16 17 18 19 20
21 22 23 24 25
26 27 28 29 30
Q. VOLTAGE RANGE A. +FULL SCALE 50.0 ST F I BB 3 HT,
A/D 2 VA —g OHPEE LA ZERO IINECER 1 CHERT S o
B LoRETTERTS - —FULL SCALE 0.0
9 Loz fl i ZRE AR S h T
5 LRETS & —FULL SCALE
Om, +FULL SCALE 50m A%
DFENTNWBZLIZE D,
Q. X—AXIS SCALE A. LEFT 10.0 METER B ET B 347 LA
XEOBRBERET S0 RIGHT 20.0 METER A, PMEIKTCEDT .
RIGHT fll L feE SN Bk (Z o
10 BEMETER) X 6 LFETHE L

ERIE O X SO BRI EFEEhd o
A VOLTAGE RANGE D HEfir & =
CCOREMT—HKTILELDH Do

PED & 512 UCEEREHEERIZ No.1 ~No. 6 ET6EFATTS 0

— 40 —



METER

METER

P
REMRTEMRE £35 1979
WIND S $16 U . SIG w
% 3 . &F
M w [7
£ g ¢ 8
X x
8 8 8
& R 8
< < %,
. 20 ¥ &0 80 00 o0 [ 12 » 24 30 Qo o o8 2 [ 20
R (mmsec) (m/sec) (mmec)
S16 1 HEAT F MOM F
& 3 | « B
w w
g 1 c® L8
X I
g 8 8
2 ! ?
H 2 <
oo 10 . -10 -a6 -02 o2 0.6 0w -5 -2 az os 0
g3 CCms) (m¥?)

FL2WWX XY—Fwv

2 =iz L 21ER B

WIND. S :!¥HHE, SIG. U:R#EDEEREE, SIG W:ROHERS DERERX, SIG. T REXH

DE¥ERZE, HEAT F BEZBOHREGRRE,

MOM F :EEROHEREKE

#4.15% GP—800 7 —x INFHEBE O

b2 B ft ®

AN F v vrar HK 48
A i) it} £ AEHEAND CHHER)
A h A E + 2V
v v 7Sy v s A M 1, 2, 5, 10, 30, 604
A /D % #B JG X zZ K K & F R
A/ D % #& H N BCD 4# + sign
H 7 % A EBCDIC
B & % B

= B 7 - 7 T4V 9 TREATT 4 OE NI 9 b T—T

Esl # 75 Y PE

El & & E 800 BPI

s # b3 oy 54 AHE , b

s - 7 E E 15 IPS

A& —FA My FHHE SE 40 m sec




KEMRTHEMRE H35 1979

SEEROFHH 7w 7 7 AVBHMOT = v 7 84
7 77 A REA2RLEAGHTROBAR LU T — &
QBT E T ey 2 #4147 75 2B EARIITRT,
BREBIAPDEGEBERE L, 77— 2 QR ORE
{LER 5 FETH %o

#4421 GP —800 57— INEFIEE OFE

" RECORDER
3 ChASEls DA
é ) -
T
_____________ L.:] g A
S S N =
<) | | MAIN
> HA! .
x TT %‘j - F3
o I - gﬁ
s (35 SAT.. - g
i e . 5
: re =l 5
ikls i
. 3 [30_SAT ] m o d
S o R ____J Ss
L‘{ ] < .C 0
2o cup s B war M= il
< 30.SAT hoQ rcmssrs by
S = R PN e s J AN [y L X v
f o T.C o © e PLOTTER
—:' ; = % oy
(3.0_SAT] ] % &
¢ Vﬁ'
AR,
T,
#£4.23K  ERMEEOBAB LU F -2 0B
DIRIIELT IT A
2DSA: 20 THERRES 3DSAT:
: SRTHEEEERE TC : BENTZERE
F4 2K FHEEEOFET w7 7 A 1B T, BVENZRTOLERE P, @R X
VA-ERE S &N BErFvIf ROBMGHC LD e —) v

— 42 —



KIEFRFEMEE £35 1979

4.3 BERAIEEE

RE213mOKEBRAAFE O TRV TCRHEEORXBDO=2 v 7 ) -+ SEOBEDRLD, EHERBT RO
BELUENEBTERNZLEH - T, ZOKEBRLEOIL, H300mOMEIC, &S 25mOERHE
FEZ L, TOHBIINERFEAO- V-2 3EFHENTRY, A—DHER THE24nETO
BEDPTETH D, ZOBHTI= v —2IZEBTCEAREROERITH 20ke TH 5B,

BE= Vv OHEEL 0~ 15m/ minE CHBICRET 22 L5TE, S 1Imrdb24mDES
EFTImBAERORITELT S LI TES, TOFERREL 325 345300 % TOEEDORREAS
FRETE, FLEREERDIETH S, FL2RBH RN = v -2 DAFERL, 2R ZD=V
N~ 2N 3 RBREE, I AXREH, FEMEBEHFREL WERTR -AETT, —RE
IR 5 EIR L2080 TH D,

BISB OB = v -2 CREBL TS AESR L IEREORERVPRBE IO TNT, =v~_-2&
DB ETFT 3EICRE 2 RHENELZBRAT 3V AT A2k - T B,

AID CONVERTER H INPUT BUFFER

PRE AMP.

w
09m
.
e T

OuT PUT
FOR
DRIVING A REAY

] LOWER LIMIT
UPPER UMIT

DETECT OF MISS DIGI SW)

Height (m)

* 0o ‘_ * 'ri.me * * * * 16:50 :
#4224 BEFR=L—20DT Ry IF(TISA #4.25K BHAMEHRC L IHES

— 43 —



SEMETEMBE B35 1979

5 # A ¥ R B

KEBIRICHRE LANERB L7 — 2 MEEELFA LB, ThthoRE0RRERNT,
ZOMEEK L, BT LTWBEY, TITEEOHD 2, 3 OEIEROBEI >VWTHET 5, &5,
THHDBROFE LVEEIC DN UL, HAR0RNTHE ENEGFETH Do

() BB INRMNCRT 2R BROEL

1977 £ 12 A 4 BICBIE Sh /- BHuisE BINR AR IC BT 3 [IRORFHIZEL 2R LIz AH 5. 1KITH 5,
EHPERIBRENTHE01E, EF 100 mZOE T, ZTOREXZTIREK 8 CIZHELTNSHI LD
15, TOYERSIEHELIZIFLALRBE TS, ZORBHFOFHEREU, REXBHOEER
o, BOHERS DERERZE o, LI0FBIGHE L TEOHMER Lic b O 5. 2 K@)Xb)e)TH 2,
BB, THHEORFT, »~y FORLEBSPHER (I TEKECP EBOKE L VEVY ) OFET S

1977214

3
S
/

eight(m)

H
3
S

5 .
Temp(C)

H51KN HEHHEBRMFIC BT 5 [RELS
Mean wind profile (misec) Tt (10 0)

Gw( misec)
200)

oo

Height
Height (m_)
3

Height (m)

50}

50t

0 y-\
. )?_JM_
S 10

() THEE (b) SEREE

8
Time (hour)

8
Time (hour)

Time (hour)

(c) BROBERD DL
#52K B BN BT 3 KBRS ROE(L
— 44 —



SEWEMBEHRE #£35 1979
FHER LTV,
BEDOGHZONWTHS &, PEBEEICLT, REOF v » 70RO DN, HNHNICHERRE N ITR
LR L-TRDY, _MEJ%"F%K?&S‘ELEﬁfﬁ@@kKﬁFS LTWBZ b5,
HENBT o, BPRALZZRII2BMAHE THEDOIIH L, o, DEAEZ L BE S 50m L2 -
TW2 ZEIZE%RBIBRTH 5,

105348 IR D 7 B o & U BB BOREIZEAL E7R Lz OB 5. 38 (a)b)TdH 50 BBIZOVTHS L,

2 [ B 200m /_ . /
i 20m NS O B TS V-
-2'» "- \ / K : T 150m [ 7
\ O =t~ets - T
of 150m 1 M- f R \/
.2|» \'\_/ ~ -4 b /
2 e N EA of N PSRN L. SN b /
J _100m AN AN / .f- ~ _zt v \/
M
2| Ra L \ o~ E , égm\— / \ A o
g ol- \ 50 ot \,~-- Y N:o = = N \ N
& = s — ,‘/ 3 |9 /
s-2f| W /L |§-l. \ \ /
F‘- 5 ] N ) %m. | o . 1
r 25m. | .. _/ N / o b ] I e, NN X \ N
‘2F P o -4t : \ :
do” | 10m 2\
A | el Sl av vl
-2} ot % L ,\/ -4 \/ 1} / \./ \
e Ak : \ /
2F Vet / - o - | 25m
25m.. R R N
0 23 / IS
_2.{/ o - h ) \-4 \\./ //’ \
eh ] 10 M 2 3 — 4
(a) B B b) E B B

56. 3K EMERBMNRHICRIT 5 AEARXEORIZL

AEDBBIREPTREC L DIZONT, TE» LR 4 CEROHEILRBREBEOMBE M L TH L ER
DBRDONB LA, HENRAPORWELRZO LCERBLTELL TS Zeibhrb, 5T
100 m D & Cik B B IR EIC L HNETh TO BT 2031 5o

—7, EBEXEOEIFEREALERIC LR U TESE T, FICHERBANRED 100 m, 150 m, 200
mE COEIZERENS DBHBDT, TOBIICONTE, BEET —2h o5l T -2 B DK
ELEOTERBI TR - Tna,

10m ¥ 200 mOEDOE % 2, BEEMBETIIERLE DL,

00 00 00 00 0
+ + + = F 31
0t "ax Vay Wﬁz 62(0) (31)

TIZCORRE, FoldBRD7 75 7 ATH %o
BORFBIIDENE LTERATS L
— 45 —



REMET R HHRE

00 0

0t 0z

(Fg)

#£35 1979

(32)

Lz -T, $3BOKEOHEBEIZ, ZORBICBIT 58D divergence ICELWI LIZR 3,
6 B5 0 H108 E TOEHR 2\, £BOTHKEOKEEIE L, BHDdivergence PHRD K
BoOSEOBEENER LIzDOPE 5 1R TH 5,

100 m & 150 m DB D HR DTz H DI
AEORBIZKERENRDBNBTNE, *

#£51% BOBREZTriflux divergence
»HEE S hREZELTcDE

DL DB TIE, MEDO —FIERCRT TH Height | Air temperature . .
Bo 100mE 150 mDfE 5 - 7285 ST A (m) 06:00 | 11:00 : °
e () ()
DEHKENOIXTE 100 m =5 HHEE D 10 0.4 10.5
. . s 25 1.0 9.7 9.4 9.4
EEHTICRIGT 52 b b, BEBIENS 50 51 9.4 65 L8
NBEIZ 150 mB TR XL ADBEENEE 100 7.8 9.3 2.9 3.1
150 8.2 8.6 1.0 5.5

Wb LEZHN D,
Lichi T, SEOBHBIZONTOATH 5745, 6 R OBRBOHEHX R LT, 10580
BHAE T 200 mfLDE % TO KR OMRRIETTESHB T 5T LHEHER S Wiz,
(i) BEERXEOBARMOZEIZ L BE1L
Ceddy correlation ECHMMEEORMETASSE, K& AMEEE50H, SRR (sam-
pling duration) ZATIZ LTHRET 20 TH 5, HEROEMIER B TIX105~305 2 HEH% < &
RAENTWa 8, 69 LS BRELAHBEIHRIIC L - T 5 Tidizn,
ZZTRLIBIE LT, AHROREERBROER 26 - THAREOZLICH LTEE Sh 28580
EOEIZDNTHTHNTH, $5 4 RIZBNEEMEZ 1, 5, 10, 305 LB LEETROLBLED, X

July 30th 77
10 __ 25m /)o(_—_—__—__—,::“—ﬁ—-—' — :
[} ,/‘/. _g-- -
507 _.— T R
I\N x/' —”,U '/.'/
m LT e o //
E 0.5 "1?30,— -~ el :;._,..+’
E” R
AT e
L -
[ 200™
'i 1 i [ R A | 1 1

SamplingDuration (min.)

#5.4R BRI ( sampling duration ) MZHLIC X 2EBE S EN AL
(w'T'),: sampling duration % 2 Bl & L7284 D EEOBESISLE



[EMEFEFEE $£35 1979

Boxk E (SRR 2858 ) KT 3 2R LSO TH B,

CDRHB5 25, 50m TiL 105RE, 100 m TiX305RE TH10% DX THABOFMATE 52 Lasb
MB, Ll 150 m, 200 m T304 T 2 BFEHEDSO BALIZ Lz » TOBRWZ b3, 0k
Kwﬁagﬁ%<&6tw%k?éxv—»%x%<&6:&%%or,%oﬁﬁﬁﬁﬁ%aﬂ6ﬁw&
BHRMERET S Z LITFEEICHP LWHEL 23, Lzt - T, ZTORBEL LTBEEEICBITS
SEOHMEMLICBERA ZRE LT ZhZBoEEHCHET 5 ) HFHEMIZ sampling durationd
ZL TN LAFERENWEE R 505,

i) FPHREORMEL LEBRORELEL

E53MbIICBRBNB L5, EBHEH
( ) = 0 ‘MM A/\’X Eoom
EOTLORETH 100 mIAT & ZHLLE T - g l
. 150!
BhoTn3LoicRosdbhs, 2% Nﬁ 5 \/ A S
ORRTFEFL L RDEDIZ oz > T 1 §.0 SO\ - 100
= -
BB T w oy b Uik LIc D23 5.5 K *SE\fwﬁflhf Son
:o x A
THB, CORDHLH L HIT25, 50, lsgﬁw (&AnNV“”WWFV”‘Vh‘
25
100 mDEDZEAL & 150 m & 200 mDEDE ° fvwxdwvw~4ﬁdb e
L L ORICIE - X D LIE0ED bh 5, W
150 m & 200 mf@-Cit u' & w' ICIE DAERIAS L i )
v 9:30 10:00 1030
W EBIRIC bl > TR Hh5 2 LAt , Time

BB LTHB, LERSTUTOESE
12100 mATOBICR - CTiTh3Z L ET S,
EHRBMFROEGHRRII LIS HLNTNB X5 IZkOATERbEN S,

#55@ —wu OREELH

du du av au 1 8p 1 9t
+u +v +w —fyv=——""— +— — (33)
ot 0x oy 0z P 0x p 9z

XTI AYV AT A =2, T FuBRIOYy—RAFVATHB,
ERIEBONCKEFAOBY, SEMEES, 2949 AT 3H Mo L TISWE LTE
BTBL (33)ARKDI I B,

ou 1 oty (34)

ot P oz
ZZ T RERE, pRESKOFVE, T PHRARSFACEDHERXE, z23RETHD,
T@Ekbf%mk1mm%ET®wﬁﬁ®¥%@%Ew,62@ﬁﬁmmﬁwﬁﬁ(mﬁ)®%@®
| BRI ERENE L R%E O 1 SREIOFERERE #HA8 L,
KRB 5 6 IR T, HIXEPESOVTIRVER, IRELEROBRIEBEINTVEEDLE LD
nse

— 47 —



SEMETHTRE £35 1979

2 ! l.:_.%?(cmlsz)

$56” BEOKMEL L EHROBELLOLEK

V) BOBERG DT —AXT b
BOBERS D7 —A27 Ak, ERERHE
BTDAr —APHERZ L » THERE SN DI L
ddH -T, ROKFERSICHE LTHRIIZE EL
EBRILHMOLNTVD,
SEBEAGE O BEIZMAT, 25mORESICH
AR OBFHEEF EZRE LT, TRECRBIIRAD
BEBSF DT —A7 bk Tukey DITEILH -

TROIZ, %}E?&ﬁﬁﬂkﬁoﬁ‘@ﬁiﬂﬂﬁlﬁ PEPREY > TARZ PARHAELTE4DEEZFHLT, A
27 P AEE L VEBAEREET -2 2 LTh AR AN ETR o Tc, ZOBRERTERDD

NZLTTey P LEESORES TRTH S,

nF(n)

ST ARy P AFREICARER 0 2 Ul ERREK
L ABEE (Epiz | BICmT ) ng 13, BIEEE
100 m = TIHEFHICHAY LT HEHEZ ZED bh 3

23,

%o

ARI PFIARE—=1, A, (=
&, z COFHEKE, n, ' nF(o ﬁin;ﬁj(@’&ﬁo
RS LHS LOBFIL Az — 4 TE Y ' =10 o )
&N, Pasquill (1974) OFER L LI —HLTH

| 9301030 (@)

nf(n)

(IR

20m

¢

4 1035~11:35 (by) 14:20-15:20 (C )
ANy L&VV\
|
\1\-
l -@//AJ\A
1

A

nF(n)

B
-

7

/

£m om A \ 25_2// _
0om —1 K\\ om

150 m3B LT 200 m COEITIFEF—F L 75 - T

5, (858K)

1IN TEECBIIROBERD D7 —AX7 b

163

’

u,

=

162
n{crs)

Height(m)

PN N |
500 1000 Am{m)

#58X AORERDDARI PILAy—LE
BEDOBR, EfiZim/z=40BTHS

10 50 100

— 48 —



SEMATBEHHEE H£385 1979

6. » & » &

B, $EBRE LTHRBIC 7 F e 7IZ X 5 7~ 2 BT ABEEBORBIZFTERL, SHIN
FABETE B L 57 — 2 B ORI EE S BN L7 o120

B0 SR B 5 ELIHEH B OB B HEE BT A5 X 510 - 708, BEATIE LTl
%0 response 3 LPMEBRORF (MERMEE ) 04 CHEOH S LAEbh 2%, &5I218m
DRFENC & T 3HAD 1 2%RA THEEA 75 5 FREHA Lieht, BIEDOENES &1 BRI/
W, KGORBREREET, REOHENBVSACHRAOY ¥ —RELH, #FLs FTEO
B2 218 mOBRE kB LAVEADS S, EHENET 5B A0OMEAL LTR -7

Ehe, HOMEREIHATHER LTV B0T, B2 noise OMBIH LTS, FHICEELE
5 BEOH B C LB b, '

&

COSEBEAREORZIER LB HE Shiz, TRAKENERE HHERL, ISSEEHEHE
PPEER, AEE RARRICRHLET. EE OYE LR EL 2V W KR PRI ER
ZERZTER MEESFREZIICOMOZTROFRICEHLET,

— 49 —



Hanafusa, T.,

Hanafusa, T.,

Pasquill, F., 1974

SEWREMESE £35 1979

2 £ X B

1967 : Accuracy of wind measurement on towers or stacks.
Bull. Amer. Met. Soc., 48, 665 — 674
A simple method for measurement of water vapor flux,
Jour. Met. Soc. Japan, 48, 259 —262

New hybrid analog data acquisition system for atmospheric
turbulence (HYSAT) | 7

Contri. Geophys. Inst. Kyoto Univ., No. 11, 47—56.
1979:Single head sonic anemometer —thermometer

(to be published)
. Atmospheric diffusion 2nd ed. Ellis Horwood, pp423.
A thin film humidity sensor, CIMO VI Scientific

Discussions.

- 50 —



R & B % P
19464 (MBI 2 148 ) &z

R OB B N K BFKAE
F BB K W ®E B MW A OB X A
& BB % % B OR W Kk
HE &GS TE D % & A B kB
L EE R L Bk BEM®M F B ¥ &
SEHEFESD R TR M OB OB &
o 7 1L BF % % E BB @ E
w O B K X wE B W W OH £ *
EL LR % E  BHEH = ® 5
o 3% 1k 3 B % ® R BRE R BT

SET R HEE
WEZBER A @ E KB

mEZR KB EE &I RE X K 1
X HEHRFR ®E B X &
| — B N H*F R = B RTB

= B R I MNEBE F X B T =4
KEMEFEHHEEIRZRE, BHE, BEE, TOMHECHRMENFHICRNT, &

SHATBACBILHRRRICBEL, KRS, BRRERCRGHRE 2BE T 5,
KEMRTHM#E L, 1978 4 (FAIs3 F) Lk, LEORE, ATshs,

B 54412 A 25 HRAT
WEFSATI X & O E
RS EKEMFIE4— 35 -8
BBl AR WHE 7Y Vb
HEHERAESE 3 —24— 9




