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Abstract

The Meteorological Research Institute has conducted volcanological research for the
purpose of prediction and disaster prevention of volcanic eruptions. It is effective for the
prevention and mitigation of such disasters to detect phenomena precediﬁg eruptive activities
and to cope beforehand with their occurrence.

It has been known that extraordinary variations of ground & crustal deformations,
seismological events, volcanic cloud ejections, geothermal activities, etc., occur as precursory
phenomena of volcanic eruptions. It will be possible to predict the occurrence time, location,
magnitude, etc., of volcanic eruptions by precise measurements and analysis of these
phenomena.

We have conducted the investigations in the 1 st énd 2 nd National Projects for Prediction
of Volcanic Eruptions (1974—1978 and 1980—1983), assuming that the various accompanying
phenomena and their occurrence sequences from the beginning of underground activities of

magma till the occurrence of eruptions will take place on the following simple model.

Volcanic Activities from the Underground Magma Activity till the Occurrence of
Volcanic Eruptions, and Their Observations and Research
(1 st Stage)
The subground magma reservoir begins to vibrate by activation of volcanic activity.
Research item: Observation of long-period seismic waves.
* Obsefvation of vibrations of magma reservoir by volcanological long-period
seismograph (1982—1983)
* Others.
(2 nd Stage)
Then, the magma reservoir expands and/or ascends.
Research item: Crustal and ground movements observation.
* Ground surface strain measurements by geodimeter (1974—1978)
= Tilt observation of volcano edifice by tilt meter (1974—1978)
* Underground strain observation by volcanological volume strain meter
(developed in 1983)
* Others.
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(3 rd Stage) .
By successive ascent of magma, underground materials are destroyed and volcanic
earthquakes occur.
Research item: Seismological observation.
+ Observation of volcanic earthquakes and tremors by short-period seismograph
(routinely conducted by the Japan Meteorological Agency at designated
volcanoes. The materials were used in our investigations).
* Others.
(4 th Stage)
Magma and volcanic gases approach the ground surface, the geothermal temperature
increases, and an active ejection of volcanic clouds occurs.
Research item:Visual observation of volcanic clouds and field inspections.
* Observation of volcanic clouds by means of remote sensing techniques (using
wavelengths of visible, infrared and ultraviolet, 1980—1983).
* Thermal inspections in and around active craters by aerial and ground
measurements (1974—1979).
* Others.
(5 th Stage)
Occurrence of volcanic eruptions.
Research item:Observation of long-period seismic waves.
Observation of crustal / ground deformation.
Seismological Observation.
Visual observation.

Field inspection.

As volcanic activities are complicated, eruption does not always take place after the
occurrence of the phenomena listed in the 1 st to the 4 th Stages in the table above. It is likely
that some of the forerunning phenomena fail to occur or the order of occurrence may change.
Though there are some complicated problems, the measurement items of long-period seismic
wave observation, crustal/ ground deformation measurement, seismological observation,
visual observation and field inspection shown in the above table are important and
fundamental techniques for volcanological surveillance.

In this special research, Investigation on the Techniques for Volcanic Activity

_6_
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Surveillance (1980—1983) conducted under the 2 nd National Project for Prediction of

Volcanic Eruptions, developments of the techniques for quantitative and dynamic

measurements of volcanic clouds, for observations of long-period vibrations generated by

magma reservoir activities and for observation of underground strain have been conducted

on the following three research items:

a.

Investigation on Quantitative Measurements of the Surface State of Volcanoes by
Means of Remote-sensing (1980—1983)

Investigation on Detection of Activity of the Magma Reservoir by Volcanological
Long-Period Seismograph (1982—1983)

Development of the Volcanological Volume Strain Meter (1983)

The results of these investigations, as reported in the respective sections in Chapter 1,

are in brief as follows:

a.

It was confirmed that the system developed can observe the state of volcanic clouds
more precisely than the conventional visual observations. In the case of the
conventional observation method, the height. of volcanic clouds has been observed in
the order of 100 m, and the expanded volcanic clouds (quantity) have been observed in
seven. However, the newly developed system can measure the height of volcanic clouds
in 10 m order, and can measure the expansion of clouds in the order of 100 m2.
Furthermore, the techniques for measuring the surface temperature of rising volcanic
clouds and concentrations of SO, gases in clouds, which have not been carried out by
the conventional method, were developed.

The volcanic activity of Aso Volcano where this research was carried out was in a
calm state throughout the investigation period. However, remarkable annual
variations of the quantity of rising volcanic clouds, which is very great in the winter
season, i.e., about 10 times the quantity of the summer season, were observed. The
surface temperature of volcanic clouds (at around the crater-rim or at a height of
about several tens of meters above the crater-rim) also indicated a clear annual
variation showing higher temperatures in summer and lower in winter. These
phenomena are due to meteorological effects. There was a tendency of some increase
in SO, concentrations in winter. The SO, measurements were carried out in rising
volcanic clouds at positions slightly above the crater-rim.

The results of measurements of volcanic clouds by the new system during this

research-work period are shown below. Values in parentheses are mean ones.

— 7 —
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Height: 50—200m (120m)

Width: 50—220m(140m)

Vertical profile: 5X103—4X10*m? (2X10*m?)
Estimated volume: 1X10°—5X10°m?® (2x10°m?®)
Velocity of rising cloud: 1—8m/sec (2.7m/sec)
Temperature: 3—23°C (13°C)

S0, concentration: 100—650 ppm-m (310ppm-m)

The quantity of water vapour (V.V), thermal energy release (Q) and quantity of SO,
gases (é) ejected by volcanic clouds were estimated as W:7 X 10%ton/day, (.Q=5><107
cal/sec and G =11 ton/day, respectively.

At volcanoes, it is very difficult to operate stable and continuous seismological
observations for long-period seismic waves by existing long-perid seismograhps using
heavy pendulums, which are apt to lose their balance owing to disturbances of large
variations of airtemperature and ground tilts on the slope at great altitudes. For the
present research, a new type of long-period seismograph, called Volcanological Long-
Period Seismograph, has been developed. This seismograph, combining the exising 2-
§econd period electromagnetic transducer and the electrical feedback system, is a
stable 10-second period displacement type seismograph.

By continuous observations with this seismograph at Aso Weather Station, long-
period (6—10 seconds) volcanic seismic wave-trains (the second kind of volcanic
microtremor), which have not been well detected by the conventional short-period
seismographs, could be registered very well. This type of volcanic tremor has been
considered to be generated by the vibrations of the magma reservoir. During the
research work period, the volcanic activity of Aso Volcano has been calm, and the
occurrence frequency of the second kind of volcanic microtremor was several—150
times / month.

Usually, a large horizontal distance strain of 107° / year takes place in active
volcanic regions, and possibly there are high underground temperatures with their time
variations. The newly developed volume strain meter is operable under a large strain
of 107° and a time variation of ground temperature of 0.3°C. The strain meter sénsor,
designed so as to be installed in a drill hole, is composed of three units: the volume

strain meter, the very high resolution thermometer using the same princple as the

—8—



Tech. Rep. Meteorol. Res. Inst. No. 12 1984

volume strain meter and the diode thermometer, all three encased inside a pressure-
proof cylinder. The amplification and control system is operated on the ground and has
almost the same characteristics as the bore-hole type volume strain meter in operation
for the purpose of earthquake prediction. The newly developed strain meter is called
the Volcanological Volume Strain Meter. The resolution of ground temperature by the
diode thermometer is 2/1000°C.

The performance of the strain-meter subjected to experiments in various
temperatures and water-pressures conducted in the 100 m deep observation well of the
Meteorological Research Institute showed satisfactory results for operation in

volcanic regions.

In 1979, during the period of this research, there were two remarkable eruptions of Aso
and of Ontake Volcanoes. The 1979 Aso Eruption was the one of the greatest of recent
activities. The eruption caused victims near the crater and big damage to constructions
around the crater. A large quantity of ashes was distributed over a wide area. The 1979
Ontake Eruption was the first event in the history of this volcano, an utterly unexpected one
for this volcano where there had been no routine observation facilities.

The researches for both volcanic eruptions were conducted by the fund of the National
Science and Technology Agency and the variations of thermal state in and near the active
craters after the eruptions by air-borne infrared thermoscanners were investigated. The
results of those investigations, which are reported in Chapter 2, are in brief as follows;

In the research on Aso Volcano, the relations between the state of volcanic activity and
thermal activity were inspected by analyzing the observation results and the existing
materials on thermal activities of this volcano. Through this analysis, it became clear that the
thermal activity in 1980 was at a high level.

In the research on Ontake Volcano, the first thermal inspections of this volcano were
done. Existence and locations of high-thermal anomalies were detected at eruption sites and
on the upper slope of this volcano. The time variations of shape, state and intensity of the
high-temperature areas from December, 1979 through March, 1980 were analyzed. Through
this investigation, a technique of image analysis to process geographical corrections of
infrared images by using visible MSS images was newly developed. Then, the distributions of
ashfall areas etc. were also investigated and the results were used in assessing the state of

volcanic activity of this volcano.
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£ B @& B —5°C~+40°C

=+ % 370 (@) X49 (F&) X365 (BfT) me
E 2 f5ke
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4.2 FOMRIRENEE
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— et _TV-
I
LENS| IR CAMERA -y ::_I VIR,
SUPPORT  |i - TIMER
: i
TURN Y i | CONTROLLER
TABLE  \=i: {1
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Al : CONTROLLER}
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\------s‘--—-————---l
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£ & | B 0~+40C
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7 B8 EETHEE L S OHIEES 2 Y L —HIEL. ATEERES B & URIMRR
HaxZOEB 2 FEICYIDEZS.
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4) ®=%¥—h7—571E (MONITOR TV)

5) VE—tarviruo—nrax=vy i (REMOTE CONTROLER)
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4 ®=4%—71E (MONITOR TV)
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B ¥ BEEREHO L0 LE—,

5 ERWIEE (COLOR ANALYZER AKX UB)
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1) AAZ¥% (6 T08A) (IR CAMERA)
2) artwa—nER (UNIT6T08A) (CONTROLLER)

3 A7—x%Y)— (FLEHRREEUNITI511) (PROCESSOR)

4) HZ7—F7 41 AFv 4 (UNIT2333) (CRT)

5 F—%va
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A k426 (I8) X323 (B &) X520 (B1T) mm

B WRHIERKIT . 5ke. AEKI32.5ke

4.3 EABRBRIEE

FEBIL KA ZARFE & KILA A FEFMTHERIN TS, 2055, FIEZFERLOER
MBI, BERZFEBRIUBERFFORERZICHE L /2o 7Ry 2754 Y 77 L43KL.1.90EBD T
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BAINh, REWHERT 3,
SO,
B AR RE O FHEREIE B
10mrad X 30mrad

1~1000ppm-m

1 ACI00V 60HZ. %7:i%. 24VDCIEE)

0.5ppm-m

1~32% (5 B4U&)

BEE  920ppm-m, {EEE 130ppm-m
0~10V

23W

0°C~+50°C

B275 (I8) X222 (BX) 785 (B447) mm

#720kg

(SUPPORT & TURN TABLE)

IH38 PTH—V—S8

B RAR340° (K. B1700). HE  0.05~0.8°/Fd 53%E
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282 (WF) X538 (| &) X420 (B&1T)

40kg

3) [mEz&##EE (TURN TABLE CONTROLLER)

B B

e
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FBIR 7 baxX—5 —i k% BERAIEDRED AN, EE T A OREERETE
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% fE
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2 BT, FENIERIC) ~3) B2 M8 T 2.
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#720ke
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KILA A ZCsFER 2> & DEIEME =1 & D BEICEIR % HHE.
4.3.2 KU REBERE
ROV ~3) DR EEFRL THRKENTE Y, FEFHILEMRFTOHREZEFE L 12, EREOH
Bk EBY,
1) Yvr—&Kv 7R (RELAY UNIT)
KA ARRHATER & [/ —HA& s,
2) 7urZ2sariu—7— (CONTROLLER)
R EOERER & Rl — B S,
3) s##Et (CHART RECORDER)
A BEERERRO—102
M w2
' DCH— A H 2k
B VAT —1D+0.25%
TNVAT—nD*0.1%
A B 7ua—7 47 F—FAR
R YR E—F 1600mn/sec, BiFEME 0 ~1.8Hz~0.36db

o8 ), B
=
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2
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e

~ v T A N—=R

XY F¥F v 3m

<y BT FEL. exUER

i & K BRE250m. BEX15m. 0 s
A ¥ AC100V 50/60Hz (115V. 230V & A])
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484 (i8) X310 (H&) X310 (4T) mm
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!
o
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VIREB L LS. BRORESIRLDILED, —F. MNEORICHELZET 5% 513,
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TVERICIIER 5 anD L E = —VE R TR 0mO B S IR L. TR, Ko £
SO 3 ODEEIBER 3RHED T — TV EE LTz, |

CONER. BEEZ2PTTOIHELE I AOCHLTBLZ®HERAO TR S0, BE,S
B SN2 BRI, BERDICE> TART 2, O LBRBOEERII 1B H koD
LRICZETHD, BHOMELZEL T4, 22T, —EHOBZ DV TRAOCA L B R R
LTERY D, BHEOREE BT,

e, BRI, 20FRRKE->TEBLEL o), BER2ELIBESTIYESD S,
ZIT, BROMEE LT, TEERACREBEOS 7 A%, RIMRBICE R ZF L7 4 VA
(E&70pm, EE160m, FBFKN%. ART NV I®7 L — ARCID T 2) 2. ¥/, %
MBI PEOREY I A (ES 3mm, 300 () X400 () mm, F@FEH0%. BHREEL)
BHERALR, v
BEDE =5 —ZMERUAHRFTOBEZ TT o7z, TZWIE, ZvI7BREBELTHD., Z0H
KE=F—FVE, VIR, 4 AF4 FP2rv—F— avio—razy b, Forsra
Yhu—F —EMABAATH B, $io. BT v 713, EHNMGRAEBR OIS, Fus
FAaavra—5—FERPHELAATH S,

BRIOWIEID Z 2BHBAOBBCRAME, hEBRET 20, 19824 3 AL I/NEAI
RSB LERABEZRO T, BET0%2RET 2 L HBICEET 2 L S e Lz, INITERER
I BRD B o T2,

EREER I, LHIMHSES 0 CUTIETLTHERLL, LaL, BERSERHEZ 21
LIcHo> TEHOMHEBRBIEZ o/, BEMET L TRERESSTRE L ok, ZI T
1982~83F 1z i3, BE/NER VREZORBICEEERERFER L 72

6. BEVERA & MES

6.1 EUARER CBHRL O

M1.1. 12388/ NED S EKOK MR RZKTH 5, FORICIZSEHREIC X 3 KFH
HIRE, TORCIEEHRIRETNRL TH D,

AN & 2 BEREHORFEIRFOVISLER LU LEET, £ 1 A00h0EatkKOFH
HOIBHI800m, FHEM700mTH %, KRIMRIC L 2 BERMFOEFIIKFTOIR LT L 2 EEHY
200mOMBANTH B, iz, FIFIZ L 2 KILA ARAFMOREFIIKFOUV LT L 72KFH A
#I700m. EEFEHIS00mD 2 DD EREET L LKL TH 53,

BB, AMERTZE 1 KOOEEBE AR H 5 e, FEHR ORI X > TR ABBSRENIZA
D, RERFEBRBI28ZNLH50T, 20 L5 ZRAOBRIIWIT 2 Z Lz Lz,

B1.1.13I38RE/NE (0) wBFA3&FE (2H4H), 4 (3H21H). 7E (5H6H). B
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1007 — — T ' T T T T T T [
S~ ~—B\_—~\ f
80 ' -
~ e v \
fSeo INITIAL CONDITION:A 1981 NOV.28
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H 40+ -
s
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<
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20— ‘ N —
0_1 4L i l 1 l L l 1 J i ' 1 l |
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=7 ZARDOREBEDET. WAXROAVvHEZ 65,
IS EBRETA7:D1983FE10H 9 H, FLLEAZTHRL CTHEACERL Tzt L EDH
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ERER (RPORTEERE) IHEKEEOKEIDOETH >,
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& i %éf::fﬂ%z%}% *ﬁ%iﬁg H ij ivf/ﬁ&_ﬁ
ppm—m ppm-m m mV/ppm-m
A x| e 920 426 1,557 3.65
BB 130 57 242 4.25
TR V| FBRE | 1,147 560 1,892 3.38
ERE 131 55 225 4.09
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TTCRFEREBCEL COTHESRELICLERTHOTHS I,

HBRIZERRIEUERER L Tkt vERY S0 TRERR Y. SAROBRERIITbRD» -
7zo FDHLTHRMNSHIMECEEHMSE >3 (K1.1.33, F1.1.34) RFFEIZ BT %S0, DE
XKL ARKESEE L2 AERC ETEET 2R1RICE « BREOSO, L VO R2REL .
WD ABEREHL T2, Lo TRMT L0 VIBEOET RHEMIC b Rk BE
THEOTHEMBERMEL BT,

B, K11 TOHBHZECREN LS CERBEMOEIELS FLAERN TR RV, Z
D 7z D RIERE R IZ500ppm-mE B2 3 & > L EEE OBHEE OV Tl & LTIk E
THEEVLETH 5,

9.4.2 WEEHRNSOBRENEIL

K1.1.3513SOBEDEER LI b DTH 2, KIUA ARSI BE L AER VT EFicEs
LTSOBERHZEL OS5 HEICBEAER RV, 51, Zh2AFICEY L D 2R
T, HAFFHER LD, & 5122 0AFOFHEEARLTHRL TH 3, BHIHAR FIZSO,BE 1X
A%10ppm-mfTiT 2> & & 1100ppm-mf it i’é@fix‘w%ﬁlﬁf“%ﬁ U7z, 7272 U HIEIT bRz
& 912, 500ppm-m EDEIRZRIERES S LI\, 2B, BHEIBEED S 1983FK £ TDSO, B
D FE13310ppm-mThH 5 72,

BB F SO REHE < B oz Dk, BEFIHID1982410~11H, 19835 9 LK TH 5,
KUNEEE—B L CEI R 70T, ZOBEZ(LREKER L 2EHEr» s LAk
Vo RRERVEE TSOEEAEMT 28 L LT AR XL > T D & b8 3 AR A
WA AH, KOLBA/NEE OMcREFE SN T, BEENIMEATAZLvELONS,
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X1.1.35 SO%E (ppm—m) DEFIEEMZEL

10. IBIZE > THHI W BKES - # - SO, E

KIWKEOBERY % & i »wKIBER, HITOREREFEDOKER 2L Y A EMERIEED
KEF BB s h, BEOERLES. BHl. BRLZSSFENC L > TEA L, KERLIEHE
LCAIEAEE L R 3 HBTH 2, ZOHTIE. WL O2LDREEBWV T, BARVEEREFRIC X
D, FHNEBEEC L > TRESAEAERRE  #1& » SO,EZHTE L2,

10,1 BWECL->THHEIASKERRE - BBORFBUC I IHTENHZE

B EEDOREIC. WD LI BREEB L,

O KIBEHOH,OLNDRSZERTE 2 LT 5, RFEOBRERIHIIREIK 24> &
> BB o Tes —HHZ KUK X P OARGLSN DS (SO, CO,%) BHVL%UTFTH
%, ‘

@ HHOHRBEDO KA R SKGHICHE Nk, BRI L BE L THSE L F
BEL, IREREEED L VERERIIRE £ 2 2, MBI I, FERECHEY S
3 LEZ 5 NIPBRILTOAERDOREIFCCT., APFEHMHPERILIZR >Nk o7z, FIHIER
BBWTEENIAEKED D BNALE»SBALL L OOEBIAKBEIICCTHLHERLUTT
HY. BMHAERIEEZRO B, EHL Iz,

@ WHPREOF AL SN[ LESL TEE2HD, BEL L CEllshd LT3,
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@ HEIH7ZHORBEH SN TLIBEISNT, TNTAHATEZBENTCEEN, H
T BRI BB L35, ZOUBIEHLIAED 2RTOBEEOREEZERL T b,

6 WEINRLFEERRLZPOERTZ2HDLT D,

® EHINnEED FREEEIEL200~300mTH2 DT, KEFBERLOBETRRS
€5,

@ WEI—FOFEETERLTWS LT 5,

BET,. WHV, 25T 2 FIHHREEIC 513 5 4 A5E0%, BET.. ARV.ONKLBEL, BET,
RV S N BERBERL T2 2E 215 L, 2 AV —REOR, ZREJDEERFD
AR CHODERBFEFEORIIKRD X 5 12ET 3,

{Cewo+Ca (po—Wo)} VoTot {Cowet+Ca (pe—We)} VeTe

= {va_g-(;d (p——w)} VT+C,TW.—L (T) Wg serveerrenarennonenniniienei. (1)
(po—Wo) Vot (pe—We) Vo= (p—W) V ereresesmmmmmmmoiiminiiiies e @)
WoVotWeVe=WV +Wy  ovveenmeemnenn et tereeeeetateteaneeseenaaearhttterattetnnettratsretaasteraes (3)

BLC, DKEKROEELE (2.0X10°]/K-ke)
Co ' HBREROEELE (1.0x10°]/K-ke)
L(T) :KOZALEL(T)=2.490%10°—2.13X10°% J/kg
ZIT i CTROLLIERE
ZOMDEFIT OV TRRORICR LTz, FBWIMAICRETHEA L @2 L7

1 B R & &t = & b
* B V|V, Ve V (1.8X10°m)
& E T |T, (353K) T. (281K) T (284K)
E 71 P |P,=P, P. (865mb) P=P.
= i3 p | e (0.677kg/m?) pe (1.068kg/nr) p (1.057kg/m)
KEBESEE W |w, (0.293kg/m) we (0.006kg/nr) w (0.009kg/m)
KERE e | e, (474mb) €. (8mb) e (13mb)
HxtEE H|H (100%) H. (80%) H (100%)
K W 2 - — W,

(D~BR L D . ATHHREEIC B3 B 4 R BLOEREV o1

_{Pe=We)A = (P =W )Aeys ..ot
Vo= (Pe_We)Ao_ (Po—Wo)AeV )

BL. Ac=CaTo(po—wo) +{L(T)+C, (T,—T) }w,
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Ae =CaTe(pe—we) + {L(T)+Cy (Te—T)} we
A =CT(p—w)+L(Tw
roRDL LN D,
X, BHERRALEE

P W T W00 N7 et a et e ettt aae e e e e ee i r—raaaaaaraaan g
® poWe— Wo/JeV @

£k,

ODRBEXEIVBEIhOEE L, FEFEE2VELTh/VORBETERaREEE22 2N
TED, T5 L EABEY D OARSHHEWE, REQIBT: & 51, FIHIBREIC B\ TH
SEDEBEALLARKERZEBLT

3 ____WoVo ...................................................................................
W= Dy I s (5)

k&%o

W ko TR S 3 B Q. FIREIECIRA L1285 (po—wo) Voo 52 o 8%
EELT.

Q= {Cy(To—Te) Wo+L(To)Wo+Cy(Ty—Te) (po—Wo) } h—\% ........................... (6)

noRDOLNG,
10.2 FERILICHBIT2WEIC L > THHIAZKERE - B2

(4)~(6):X 2 ABTIRIAM F O FERIL OFIHY 2 HAEIER L. T OPHBRHARKIER UFHIK
&%i%*bf:o

EOHTEz N FHNABECET 2 REERRD L5125,

oy fE
= 2 h 120m
=1 g 140m
W @ K a 2 X 10
& BV 1.8%10°m?
tHEHE v 2.7m/s
B B Tmex 13°C
SO, # ¥ Smax | 310ppm-m

FEOR WD L -EEcET 2 REEF, BETE. FAI N EESEEDNORSEE Tax
THBEDT, T=(TaaxtTe)/2 L LTz, RED, @2k Y, BEENRD SN, AIEOTHENR
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7ok 3 WHIHMREBIC B D 2 IRERSCCTH Y. REQW L WV EEFESKDOND,
NEADREP.. BET . FEILERATC 3B 1J 5 1981~83FEDFHE (KES86.4mb, Kl
9.3C) & v, WAL EEFOEER200m (FRAODHEEEDOR S X0.5—HEAS
E), [UBBE%6.5deg/km& L TE 27, X, HMBEHAZ DWW T HMEARILAMRATICB T 5
1981~83FE D FHIER2% 2 E B L T8O% L 172, pen Wen €eidTes Pey Hetr oKD SN S,
KB ORI X 3 VIR ARGEW, PARHERQR, FRTHEEW~OR Y
BB EITED. |

V, =0.0133V
W=1.6X102kg/s ....................................................................................... (7)
Q T B 1 P (8)

ERDOND, TTTwWoV,=7.0X10%g, W V.=11.7X10%kg, W.=1.3X10%kg L &z v | Bk
~OWFDOBADTBIIA X . NEHEOWBRIMUBES T B2 L mtbhd (B &
L7438 W=1.3X10%ke/s. Q=3.3X 10°] /s, & b 45 L 725 &W =3.9X 10%kg/s. Q=9.7X 10°
J/st3),

(BIRUZ BV T, BEGESNICHIL SN L List, BECEERIICHE SRS 2 L%,
EESHH SN TV 38 E ke (BEOHINELIEE) LT 5L, FHRHARGEW.

WoV,

W: a* h/v ............................................................................................. (5)’

Lid, QbARICEES NS, el COBEOKRE 31042 pEEL 25,

91.1.3600 & 5 i EEOIRE 6 OB U@ L (TYPE 0) AL, ZOREERK
Bz (OB L 2), 72, ETYPECHT 3. o3 BREIRERIC N3 2 R o 1 Hi ke P
»55 T,

X1.1.36 ™E& R OWHIHE
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TYPE 0 1 2 3 4 5 6 Bl

FREQUENCY | 211 53 159 125 37 67 3
(%) (32) | (8) | 24 | (19 | (6) | (10) | (1) | (100)

a 0 0.1 0.5 1 1 1 1

COEMPS, BEOFHHEEL L TOali0.58% 2, ZOREERWT, (7). 8)2WET 2
(l:\

W:’Tgxlolkg/s .......................................................................................... (9)
QZZ.OX].OSJ/S "“””““”T ........................................................................... (10)

RB. BHABORET, HROEET,. HHBEH K CEEORET DRI L >T, W,
QRO & 5 ET 2,
AT, =+10°C > AW=T1%. AQ=T 2%
AT, =+1°C > AW=7125%. AQ=T25%
AH, =+10% — AW=125%. AQ=T25%
AT =+1°C - AW=%30%. AQ=30% |
AT T 5. AW, AQEMDBIZ & 3 BALIZHARTAIE < T,OBEIZVE . 100°C & 1K
FLTW, QERHTHRZR AV, SEMEA L 2 HETR, SREROBREBTLTTS 2k
WEEL %,
A1 X - T & 2 B E O H#EE 12 Briggs (1969) 12 X % plume riseD =

h®u®
XZ

Q=1.1x10° (J/8) wreereereesermmmnmsisniniiniinns S D

u : EHE (m/s)
h BES S DAKFEREX (m) ORZBIIEOES (m)
PRV ZENHASNT WD (B, 1978), BERE L FACEETEH TS D EREL T,

CDHERZERALTAS,
LB LD
X=uTr

T EEESHEL Ty aRET, EREEVERVS L

a7

MEX v
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Q D T 1)
YERTES, uk U CHERILEIERTD1981~83E D FH{EL. 6m/s2 >, h, vid(7), @)TH
WizbDRES &

QoA AXT08 J/S creesereeeessserenseesmsmmntntti it et 1
Y55, ZOMBICHL THEEORE R L 2 BENLETHY, Chiz k> TR ShBHER
WTKRDI-bDIZ—FT 2, L L. BriggsDRIZFHH 2 KERE T 2 EBRATHY ., &
BORER URK[DOREDSBH S W2 5HE. SEHAVHEEG)~6) (B3 1i34)(5X6) ’CW Q
EROZIENEIVLEE L, BESEOFHE(EER T2 I N TE S, BriggsOADEA
X, JRRAEECTE N2 BHOAN SR OND Z LITFIEH S,

10.3 BEEICL->THHE N SS0,BNHTE
I8 0 Z¥F o eBEN, EAERE Vv CEGEHICHHEN TS LT 5, BETOEBETROSE
DTS, MWE S% V5 &, RARMY ) 0SO, Al EGK

G [ 7 +eeveereerrennrensnsnseeetionieretunsneetieasseettserteesensstteressarenssseertsnnsesrrasneesssen 14
TROOSND, CIThkRUBRRELERERBCHRET 21 00RHET

K =2.86X 107CKg/INF PDIM ++++++rrrsrrrersrnrsmasnnssauts ettt 15
TH5%,

AWFETHE SN 72SORE X EER O R HIRE Tsmax TH o720 BMERINEST A 2EE T 2
HEETH D ERET S L.

o
S_Zsmax

£%%, 10. 20ORTEZIEERV5 L

é=0.27kg/s= 23ton/day .............................................................................. (16)
LB, W, QBRI 2 WE RIS &
G=0.14Kg/S=11t0N/AAY *++errersreresesseremssassnissstsisrissisetass st )

£ 5, ZORERIZ. 1976~TTEDQHENER T H 20, BL/INEXLE I L RIICHE
N 72{E50~80ton/day (AKHfh, 1978) L E~A—5—RZREILCTEH 3, HIZ/NE W,

H,OL SO, 0EEHIF(), (DL V600: 1 i oTz, TOEIF, OV DD KLUTKD
72EL0~10° 1 1 (&I, 1978) K&FZN T3,

SEG S NI HAARSE, BE. SO.ERMEAILOHEHERET L2 D LEE L2,

11. BERNEESH
DR BRI EERREORESF 2R T, AT, b2 BEBERASOBIMhE bR
BT 5, RM1.1.37RAFIMRAEE TE S N BERBER (DIRBHE 3) 12b & ¥ BEROE
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M1.1.37 CHREE 2 OBBGNOBERORE M, BERRKREEE (C) Tha,

BAHOBTH 5, BEOSE S IH70m, KOHFLBE L DREZEIR 6°CT, 20 & 2 XOFED
BENEIHELDNTWS, BEBROBESFICE Y CRERE 2R TR KO EH30mICH
D, BEOHELDBREZZT°CTH S, BEORERE KM E R T HEBRITEESR D F B
THZEEZONDY, BEIKOBMLICET 3 2 L0850, K1.1.37085E 13 A5 < .
BOTHb & BEEsEREL T ER L LS 2 RRCOBMRTSH 5,

27, BEOBEEI L DV EEOATEHTT S 2 L b TS5, M1.1. 383 ORI EEE
(4.2. 37, M1.1.8) WX 28&E (TREE4) b ¥ < BER L KOBOREIEOF
ThB, BANED S2SBE LI bOT, REFA CE . BEAFNICES TWESDTH
HY (BE2), AEKRIZNL.2C, R RBOEHSH -7 (MFOoH, BRANZROKL.1.39
ERAET AMUERTT), RENOZR., BELV@mERE/HME T2 2 & TRETE, BENME I
FaA CBENED o T, BEDE S 13280mT, SHROBED FHEBMEVIREI N Tz, KBt
OEHFBPRMMENTEHDD, EFE L TELEEROPKORMLTRERER2RT I &,
Z ORI LR UIEERELPLEHERERD DOWHT S 2 & & 5% OFIOEESROH HE
BRI TH 2RI, ZLTENTNDRESMPHROEEHEETE 5,

7z, B1.1.393 R U FOMREERB I L 2 RHEOBESAROBTH 2, BHE/INED &
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12. EEOERMNIE

AHERAEE TEELRET 2B, AUOELBE L OXFIsRIEL 25, HREE 4137
FOURAEE W & 2 BEOBERR T, AUZENSLH OOBEBOHBSTEETH S, ZDA
Ty FEHLIANITRT D, KHA. BIZABXHREIL -EER T, BEOH S, B, BRI
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'A h,om
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4.1. 4%, K1.1. 7R L OFLESZ THHEGE 2R, G, BO SERESTHREL
LTREDE L DR ITTO A 7 —RRLERPOREAS ThH b, M1.1.41ciEkZ2 DR,
M BV AV TRb Lz, BEOELOSBOE, REFERLZOL LB BV VVIZEE,
GZHMAL. BIEV M LR, BELHN T 2 L THIRBH o7z, 2O L, TVH X
SRGETHGESSR, B LHATBESS L5 —RIGAHED 01, BERREC 5
2 ABBEORANEBELRL L I LB RBMLTVWEDTHS I, 1.1 410OHH U 2EEA
Bix, ARIDSHIBIL 225050 X D 10%IE /A& v, UL, H1L1ATUERRLULERL &)
3 EAADERKABNIZHE VRV OEBRBIEbNITL 2,

BB, BERLEOCBEICILSEECIIBZLEEOEDLIINAYAA Y MR, AR 5
BIRRETH 2, [Tk, BEIATRLOWREREL2ERT 2LENH 5,



RERPIEFETRE H125 1984

CRATER RIM r y M
0 100 200
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#1.1.8 FM#EHLUCB I3 URHERRE
D : fIFERE
e [ EE (—IZEA)

oo 1—2 2—3 3—1

F£HH D I3 D £ D I3

mm X108 mm X10-¢ mm X108
1976.3.25~28 | 1,058,576 | —17.0 | 2,072,035 | —13.0 | 1,035,384 | —16.4
1980.12.10 601 | 6.6 — — 360 | —39.6
1981.11.28 52 | —1.9 049 | —6.3 394 | —6.8
1982.10.20 595 0.9 044 | —8.7 39 | —1.9
1983.11. 9 595 0.9 043 | —9.2 406 4.8
EXTENSION
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2x10° \
i

b 34

"1975 ' 1976 ' 1977 1978 ' 1979 1980 1981 ' 1982 1983
B41.1.43 SCEIE & 2 EiGo{aEg

P2 —3DEBI 1 -3 AL LI REMETRL. Z0OBIWS5HD 4 TH ), ZOME
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1982) L UTRMS &, (1) T 7 X104 (II) ©1x10-%, () <2 X104 (IV) T1 X
1074, (V) T8 X0 EEER 3,
INFTRXOKUTHAS N BB OBEEE L 2 £, 1979FEQKEFEIHI210-°
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1981ELIE D EiFIZAERHANTIZ L A LEL Tukn,

&EZX®
Briggs, G.A. (1969) : Plume Rise, AEC Critical Review Series, TID-25075, U.S. Atomic Energy
Comm., Washington D.C. 1-81.
HPEIERS « HBPER (1979) [ P2 Y A= = X2 KIUABOHBREFH ORI R, [IRMEFTEMERE
No.2. 39-66
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#1.1. 4 BEEEAOHRER (%)
(1) "TEOLBRANEE

e B o 0g* 11" 13" 15" 7 Ftgee
1980  12%'| (5) 19 | (@ (16) (30) (15) 19
1981 1 31 50 56 2 50 2 45
2 50 54 54 57 71 75 62
3 52 71 58 39 55 68 58
4 (63)*? 71 76 72 69 62 70
5 68 74 74 74 71 72
6 63 60 70 72 60 65
7 55 65 63 48 35 54
8 55 71 71 80 47 65
9 70 77 73 73 47 68
10 71 68 55 58 39 58
11 69 78 50 59 43 59
12 7 74 68 71 35 65
1982 1 45 63 52 45 39 49
2 71 70 61 63 61 65
3 61 68 74 74 65 68
4 80 - 77 77 77 70 76
5 71 81 77 71 67 73
6 73 73 87 83 73 78
7 61 68 71 65 53 64
8 61 77 81 72 57 70
9 72 66 72 76 59 69
10 83 81 87 93 90 87
11 72 70 73 70 50 67
12 71 74 84 81 77 77
1983 1 77 88 76 77 73 78
2 61 68 75 79 75 71
3 39 55 58 71 55 56
4 47 57 66 67 67 60
5 58 68 71 77 68 68
6 67 76 79 62 66 70
7 39 48 67 58 45 51
8 71 71 73 69 57 68
9 62 65 70 64 52 63
10 81 87 81 87 77 83
11 70 83 87 87 93 84
12 81 81 83 77 74 79
1984 1 45 65 61 65 61 59
2 45 55 66 64 66 59
34 62 62 75 100 92 77
ed # 38.9 63.2 68.7 68.4 69.6 60.4 66.1

*¥1 12H~31H{HL. 07", 09"311~31R). *2 1H~10H. *3 07%2K<. %4 1H~I13
B (fEL. 13, 15, 17"k 1 BH~12H)
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R1.1. 4 (2) FoHRMEE
ey A g 09* 13 15" 210 ooy
1981 11%] 50 2 50 50 50 45
12 15 61 7 63 61 62
1982 1 39 35 52 62 13 16
2 33°s 58 53+ 38+ 39 52
3 56+ 75+ 50+ 56+ 35+ 55
4 ~ ~ - — 13+ 13
5 3| 73w 73+ 73+ 64+ 7
6 53+ 53+ 80* 80+ 60° 63
6| 61 73+ 75+ 70% 40%s 64+
7| 5w 30+ 47+ e 20% 33+
7 64+ 73+ 50+ 50%3 31+ 53
8 5 65 77 76 36 60
9 39 55 66 59 39 52
10 60 70 81 87 13 68
1 40 55 60 57 53 53
12 18 18 7 65 57 59
1983 1 12 52 55 58 18 51
2 36 50 68 7 16 54
3 39 2 61 58 26 12
1 10 40 53 60 % 18
5 58 65 77 74 55 66
6 63 70 79 70 57 68
7 26 36 45 12 19 34
8 28 28 54 - — 39
9 29 13 68 —~ — 16
10 £5 58 65 - — 56
1 ~ — — — - —
12 29 13 55 18 38 13
198 1 26 6+ 33 33+ 29%s 27
2 29 15 39 33 17 27
| 23 27 12 12 12 35
T He| 4 18.6 61.7 59.8 12.8 51.1

*1 27H~308. *2 HWBAKS~14H, *3 HHEBHHI5~20H.
1H~13H, * 6 RBE2°Cx&%7

*4 FE2°C, %5
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£1.1.4 Q) RIHEBMNEE

WAL g 1 13" 1 |y
1982 100 | 92 83 92 100 92
17| 60 70 75 65 68
12 65 61 7 7 69
1983 1 74 81 74 74 76
2 61 71 79 79 72
3 39 65 65 ! 60
4 53 57 63 63 59
5 77 7 81 81 79
6 63 67 7 97 76
7| 48 57 81 81 67
8 7 83 7 73 78
9 70 73 70 67 70
10 74 87 84 81 82
1 75 83 81 80 80
12| 56 94 87 60 7
198 1 32 77 72 55 59
2 63+ 63+ 56+ 58+ 60
ge| 46 58 40 73 55
T B 62.6 72.6 74.5 73.6 70.8
*1 20H~31H, *2 EEEKC0~21H. *3 BEEKIS~16H, *4 1H~13H
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#£1.1.5 WEHRHE
AHEOM
B8 B BTSRRI X 3BAE T, BESHDE L b3 HEEOME % 0,
Col, Q. HIZME ILEMRATIC X 2 EOFLBHE T, TERZhTH, BEOE. & (H
B, W, BRIMEESEHRNIC HBIRAME % £,
BEQEGOMTW: B, Be: &, —B&RARL,X I T,
iANDY |
TROMVRIRAIZEE THIEI L 720385, U218 (% E) 2B 5 KIS K UME R O HER IR
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BEREIMONEF 3 v - KOG, Fav - LBELOBEZLZRAZNL, LET
%, i—t X XOFGEBEOREZ (CCHAL) L% 35,
EIN0%
FHMERAEE CHA L 2BEFDSO, BE (ppm-m) O HFYE, X : FH, — BHRx
Lo

Eif ®
# B H
kel =4 wa ] Col Q H
X10°m* X10m X10m X100m

1980.12.11 w 407 19 29 w 2 1
12 X x X X X X X
13 X X X X X X X
14 X X X X X X X
15 w 296 22 17 w 2 2
16 X X X X W 2 1
17 w 342 14 13 w 2 1
18 w 78 7 13 w 1 1
19 X x X X w 1 1
20 w 258 10 23 W 1 0.5
21 X X X X w 1 1
22 X X X X w 1 0.5
23 X X X X X X X
24 X X X X X X X
25 X X X X w 1 1
26 X X X X w 1 1
27 X X X X X X x
28 X X X X w 1 0.5
29 X X X X w 1 0.5
30 w 229 13 20 w 2 2
31 X X X X w 2 2
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#1.1.6 WEOEFHEE (m/sec). BRI T T THS

#1.1.5 (k%)
q] R b s % H
®AH & o wmE 18 Col Q H t ts SO,
X10°m* X10m X10m X 100m X 10ppm-m

1984. 3. 1 w 466 29 27 w 1 2 X X 12
2 w 295 12 24 w 1 2 X X X

3 w 120 11 15 w 1 1 *14 15 11

4 w 250 13 18 w 1 2 X X 16

5 W 349 17 22 w 1 3 15 17 22

6 w 95 9 12 W 1 0.5 *16 12 34

7 w 158 10 13 w 1 1 X X 18

8 w 217 10 19 w 1 1 16 13 37

9 w 412 20 21 w 1 2 X X 20

10 w 128 12 10 w 1 1 X X 35

11 w 311 16 19 w 1 1 *16 15 50

12 w 310 14 21 w 1 2 18 — 23

13 X X X X w 1 1 X X 36

(3 A13E&AET)

# A B |tR#EE|# A B LAEE | & A B LREX | £ A B | LRHEE
1980 1981 1981 1981
12 11| 1.6 23] 1.4 9 17| 0.5 12 8| 17
15 1.8 25| 2.0 2| 3.1 10| 3.1
23| 3.1 30| 1.7 23| 1.5 12| 2.0
1| 13 1B] 1.3
1981 10 1] 1.3
9] 3.1 14| 2.3
117 2.3 2] 0.6
5] 3.5 15 1.7
19 2.8 3| 1.3
17| 1.3 16 2.1
22| 2.3 13 1.1
18 2.8 17 2.1
30| 2.0 14| 1.8
19| 3.7 18] 1.6
15| 2.4
2 2| 13 20| 4.5 2| 3.0
19| 1.7
3] 2.1 21| 3.1 27| 2.4
20| 0.9
4 2.3 23| 2.7 30| 1.7
22| 4.8
50 2.0 1982
1| 41 23 0.9
6| 1.6 1 6| 2.4
0] 35 26| 1.9
1| 2.7 7| 2.8
1| 2.8 30| 6.8
16| 0.9 9 2.4
6] 2.9
18] 1.7 u 1} 13 15| 3.9
2| 2.9
21| 2.3 3| 3.5 17| 21
30| 0.6
8| 1.1 5 2.6 23| 1.2
2| 2.0 6] 1.7 29| 1.3
3 4| 1.6
9] 0.4 8| 1.4 30| 21
5 2.6
12] 3.2 0] 0.8
10| 33 2 2| 1.2
15 25 1| 2.4
| 11 50 1.5
17| 2.3 15 3.6
20| 3.1 61 2.4
21| 0.3 18| 3.4
2| 7.4 70 1.6
24| 1.6 19] 3.0
27| 41 15 2.2
2t| 1.6
21| 1.3 2| 2.8
4 1| 3.3 2| 5.9
23| 1.8 25| 2.4
6] 1.8
12 2| 2.0 %/| 0.6
7| 16 1] 2.1
3| 1.4 271 1.0
1] 3.6 5 1.8
4| 3.5
4| 1.6 8| 1.3 3 2| 1.8
5| 3.7
15 11 1| 1.4 3| 2.6
7] 1.8
21| 2.6 1B3] 05 6 2.6

SRR
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#1.1.6 (&)

#1.1.6 (Hix)

£ A H|rtE#EE| £ B B |tE#EE | & A H |LB#E | & A B | LE&EE # A B|LE#EE & A B |LEZE| & A B |LREE | £ A B | tBEE
1982 1982 1982 1983 1983 1983 1983 1983
70 2.9 8 2| 3.6 10 25| 1.4 9| 3.1 3 21| 3.0 7 1| 3.8 10 3| 2.3 12 20 3.3
8| 2.4 4| 2.2 28| 2.4 10 4.3 25| 4.8 4] 1.6 4] 2.4 24| 1.3
91 "3.0 9 3.4 31 2.4 11 2.9 26 3.2 6 1.6 11 3.0 25 2.2
10| 2.8 10 1.8 o2l 22 120 2.9 21| 2.4 8] 3.5 121 3.1 26 2.0
13| 4.7 11 1.9 5| a7 13| 3.7 28 4.8 1| 3.1 131 1.9 27| 2.3
25| 3.5 18| 1.3 ol 10 14| 2.3 29| 5.5 121 2.9 16 3.6 28| 2.5
21 2.4 50 2.3 31| 2.8 13| 2.6 18| 2.6 29| 2.1
40 7.7 8| 2.2
23| 3.6 16| 3.3 14| 3.9 24| 5.0
71 0.9 9! 3.0 4 3| 3.1 1984
29 1.8 17 2.3 25 5.7
10 2.1 15 2.8 70 4.3 8 4| 5.3 1 1| 2.8
31| 4.5 20| 2.2 271 3.0
14| 1.9 200 5.6 9 3.7 9| 2.4 50 2.2
22| 2.6 28| 1.5
17| 1.9 9 4| 7.3 23 1.6 21| 3.7 10| 4.4 71 2.3
23 3.4 . 29 2.7
18| 2.4 71 1.5 25| 2.1 27| 3.4 121 1.7 8| 4.3
25 2.7 30 3.1
29| 1.0 9| 3.7 27| 2.3 ol 41 28| 4.6 18| 1.7 1| 3.9
10| 3.8 19 1.4 1 1| 3.5 12 15
17| 1.6 12 2| 3.3 28| 3.1 5 8| 2.7
1| 3.7 20| 2.8 2| 3.3 23| 2.2
21| 3.2 50 1.0 29 3.1 1) 2.2
12| 3.3 21| 5.0 3 2.5 24| 3.3
29| 1.7 70 2.3 13 5.1
16| 1.8 4] 2.6 22| 1.1 50 3.0 28| 1.8
) 81 2.2 14| 2.7
4| 3.7 17| 0.6 5| 2.6 24| 1.5 6 3.9
9] 1.8 18] 4.8 2 1| 3.3
70 1.2 18] 3.6 9| 2.7 28| 2.7 121 2.9
10| 4.2 200 3.5 4| 2.1
17 1.2 23 3.4 10 5.4 31 4.3 14 2.1
13| 2.4 21| 3.4 10| 4.7
19 3.1 29| 2.0 ) 1| 2.3 5 2.6
14| 1.5 23| 4.9 9 4| 29 6] 2.0
201 5.0 30| 3.6 12| 2.3 22| 3.3
15| 3.7 26| 4.8 5| 4.2 19 2.1
251 5.2 13 3.5 24| 2.1
10 2| 21 16| 2.9 28| 2.6 6| 1.3 200 3.9
26| 4.1 14| 2.8 25| 2.9
50 2.7 19| 2.0 29 2.8 7| 1.8 21| 7.4
27 2.0 16 4.8
9| 1.9 200 1.8 31| 5.8 9| 3.5 2 1| 21 28] 2.1
30 7.0 21 3.9
1] 4.5 21| 1.8 14| 2.8 4 2.1
22| 2.1 6 4| 2.6 3 4| 2.5
50 4.0 121 1.7 23| 5.6 20| 1.8 6] 2.1
3.2 1“| 41 2| 4.8 B3l o) L2 23| 3.3 7] 1.4 e
7 . . . . .
26 3.2 9 2.6 8 1.6
10 2.9 15| 2.6 27 4.2 241 2.0 10| 1.7
27 3.1 10 3.2 9 1.9
26| 2.0 16| 3.1 28| 1.8 25| 3.6 121 2.3
18] 0.6 ) 10 3.4
30 1.9 18] 1.8 290 1.8 15 2.1 27| 5.4 15| 2.4
28| 2.6 11| 5.0
21| 2.6 31| 1.8 19| 4.6 29| 2.6 17| 2.5
1| 7.8 30| 3.6 121 1.0
23| 2.0 20 2.9 30 3.1 18| 2.0

SN S

7861 &CIEK



F08 KIAERIHENC L 5~ 7 < OBAE
BT 5 e

1. B 5]

KIUDH T o RAHOMBEENFET L2 LR, PR VEILSEESA TR, 72k 213,
FIERILDEE 2 BAKILEMEB) (Sassa 1935, 5. 1 BM) BEAHS 3 ~10WbH V. ZOFEERIZ
KUTFTOX7<@YDIRENCEZ2DTHAS L vnbhTnd, ZOMENIBAORIKRE LTHED
NRTLOT, KIUEHERE»S b, ZOBRSMLEL SR TS, £/, BEILPHEEDX
RROBICEHZF S N5 BRMBORREORICE, RAMESH2EATV 0% LIFLIERY
J5, ZORHE»SIE. BEOBENC L > T, KlEGZwLih D~ /<@ ORENFEFR S L
72ipd LRV Z BRI NE, Z0EI R KB 2 RANMMERSREELESE 2>
T3, A

ST, KIUBEZ T o T B ERAMOZ I KILD LD EiXH 2, IUBHHETEDONS &,
BB e CTHEERREEZREUCHROB D AX—HTEL I L o BBERT 2, 20
HR. ERORFAHMBIIIEN L THRETDIRTFIINT VAR T, i, HEHENOR
EELBLOOT, HBHOEFEX I T AR ERICHEL., EFI T A%%k-T
BUHITEEIC R 5, 29 LIERIRREROFEL2ZIT I WHIEBR & LTk, BEA#HEES
TEZENHETHY, [ETOXURACIER 1 B0ERAMEH Ao TE R, KL
DEESSEANAENOEAERECHEATE 2D TH 5,

ZOBFIMEICB LTI, EAROERBICT 4 — PNy 7EEE2HEASE 3 HEERAV T,
KIUTHEz 2 RAPMBE 2R L7, 7. ThEFHKLUAREL T, XKU»roRET IR
AR E 2 BIEIFTE L 72,

2. KIIAREARHEFT ORIE

ZOMBHOEHRBIZ, BAHOBHMAEHBC Y 4 — ¥ Ny R EHEAGE TZOEEH
HEEL LD TH2 (HM1984), M1.2. 1 REAHLORER T, EBORH I A )V
(DETECTOR COIL) 0/ % EEHEIEE (A) THEIEL. ZOHNERE2 74 —F Ny 7 a4
v (FEEDBACK COIL) /BB L THMAT 22 &0, IBTFREENCHFILI152% T3

* IEIER « ERER - BHETY - BHE—  HEKIURTZEER
H ¥ ®BER¥
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SEPRTRRE B128 1984

R
{DETECTOR | WROT L
L colL g >__ Eor
1 4 +
! :
IFEEDBACK | [ (I_z”L
COLL € OUTPUT
:

__________ ‘CF i RFi J:I Eo2

M1.2.1 74— Ky 7 RAMEBT OB

LAY, BERPBNRIZS I EERLTWVS, ‘

BT OME FWBEER. 0. 1Hz~10HzD BB HEE CHIBIE I B L e 2 RD L D
WCERE - BUEL 72,

ZOMBEHIE, H1.2.207 0y 784 ¥/ I LRT LI, BB, 71— KNy 7B
B, BOWIER. REFAERERER. 7y 73 —75—. CEEEFEER. THB. BEILUHE
ABRRZRTEEINTVwE, —HBRTHALEFIE 207 vy 7 CHlAREN TS, T

TRANSDUCER | 'FEEDBACK AMP "INTEGRATION - |
DETECTOR l CIRCUIT i
COIL —o{ ) ) )
FEEDBACK — =5 SS———, |MONITOR -
COIL _ - ) ' PEg
I — | RE T
TEST s o2
COIL 1 . : Ve
7 1
7 . 3
| / . I DATA —
| 7 P REC
| - = i
| - 9-9 ’ l
' I_ — =
_ CONTROL |
| ATTENUATOR TIMER | | €
.
! CAL l
| 0SC | !
X POWER l
I T I SUPLLY | ARRESTER )
, = /) —J ]
A.C.100V

H1.2.2 KUARASUESOT 0y 254 ¥ 75 A
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[RREATEATIRE £ 125 1984
no5DEMERICHEAT 2,
1) %#:3 (TRANSDUCER)

B EHE0.5Hz 0 E B2 . REVICIZHEMRER. 74 — NNy JHERURERD 3 &
FDOIANBBOTHE, £1.2.13Z0EHMBOEERTH S,

#:1.2.1 ZTHBOHEEK

B Ll KRFRS| LTRSS
& F o 18 ¥ 88 E | X10'grecm 9.67 9.70
I F o & & gr 1502 1428
' F 0 B & cm 6.88 7.21
A # ¥ Hz 0.5 0.5
M a4 | voltesec 35.68 34.83
g | 57557 | voltesec | 33.56 32.81
ME I A V| voltesec 2.19 2.49

2) 74— K,vy 7863 (FEEDBACK AMP)
EFRBOMBBRHEAIANVOEN 2 EEEEL TEBBEO 7 4 — NNy 7 A VIZRBT L
Sr. ZOHNEMBTEHALE» OB >T 05, BRBLIDT7 4 — PNy 7 HEIESR L 2HA
Al EEC L VEBRBOBRFAEHE0. IHzE TEL T2 L8 TE 3,

#1.2. 2 QX 2O EE L ERB 2 HAEE CREE - BIEL L KIUARAPMEGT OB EHE =R
E

#£1.2.2 KUFARFAYHBEITOFEELK

B L | RKFERES| LT HRD
A b4 # Hz 0.1 0.1
= B | volt/kine 1.5 1.5
B E E K 0.6 0.6

3) EHIESR (INTEGRATION CIRCUIT)

M1.2.1T7 4 — KNy 7E&» 5 DHNE,REEBETH SO T, ChERMBEEICEZD
72 DEAEBRTH 5, 2L V0. 1Hz~10Hz0 BEBER CHIBIE M tHI L 7. BREHSR
BB, %7, COMBBRD 1 Hzio 81 2 BIEHRIE, 2.1265, 4.245, 8.49fF, 21.2fF0vFhn
#KW%%%ﬁACnml01%%@%%@6NM&2%%5%%§?@§2EhAim“~iU4
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[RPTRFEATRE H125 1984

mmD HBHEENL R BT & B,

4) tRERIEZEFRSE (CAL 0SC)

ZOFREFITIX. 77 KT F v (Quadrature) HRIEREZH VWS, HIEBIR 1HzOIEX
BT, ZOEBRT vT =5 — 2 BLTRAMIRES 2 EREAIA VITASERB, Zh
X D ESIEIESERED 2 L IIERE 2 SO B EROBREDORENTE 5, '

5) 7v7ax—%— (ATTENUATOR)

MERIANVRUBESERB~AOALNEE2RET2EETH 2,

6) EEFEFEEE (POWER SUPPLY)

WECHERL6 V. L IVOBEBEE2B20DHDTH %,

7) Elskes (REC)

Fiskarld. €= —HICRIFHERIHE 2. BT Fors/7—sva—5—2Hunl,

7.1) ®=% —Mi#H#H (MONITOR PEN REC)
=B B R I RE TR0 8kET 8 DO1AY 2
5% G
HIWN ) A= — 3128LIH VN A —5 —% 2 {AfER
R FCEKIE | 30mmy_p
HFAR A v rEE (HN)
B E:05, 1. 2. 4V/mB XUVOFF
R sesEtE © DC~30Hz
BT EOERIEH - 2 /50 & SH95.57 B
8mm/53D & Z#9227 A
FEES BV A R U ERE OV A ONRREAGES
ZIRHES  SMETRIRHE S 2 AN ICEE
BRENZRD L ST L TITo72,
19824E10 523 H~19834 6 A20H
FOSREE L Am/Fp, MEDEE D 2mm/4. ZIEF: 10/, BT 1E/S ®E L

[51 /5

19834 6 A 21H LIk
SLSREPE  15mn/43, MR 0 EEE | 8 mn/154%, ZIBE 1 1 /4. AT 1 1E/155, &
1[81/ 8 B '

7.2) F—%va—%— (DATA REC)
Y Z— < 7 2 A7 — VEBIUFR-31400AL %
Fr ANV UF RN
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KIURRABMERT 3 F v > 20, ERPEHBEH I Fr 2N, 43R 1F v
ANVDEFHTF v AN 2EG, FETUF v 2 VEH

EEEEAR C FM

7 — 7@ E . 19cm/sec, 1.9cm/sec. 0.19cm/sec

HEEUEkAEHE ¢ 105 Y —v (£K1440m), 0.19cm/secd SCEFE & CHEBEETHE L T, 419050

563 BRI T & B,

FBBRIE
T—7HE | FEEEHE S/N(RMS)
19cm/sec DC~2.5kHz 48dB
1.9 » DC~250Hz 45dB
0.19 » DC~25 » 42dB

BT 7 — 7HEE. 19cm/sec T > 72,

8) K#st (CONTROL TIMER)

SHHIBEHE T Y o — L ¥ £ < —5569% (F

O S & =5 — RSB OLEE. BERIEKL ST -5 v a—F —~DZIRHCAIGE L 72 E
FIEE (Ru—a—F) OANZRTo1, B LHE - HEEIROEBY TH S,

KELFESE | OCX0-045

FIRA WS - 1MHz

BEZIZR 01401 H 0085005300%p~12 8 31H 23%F595359% & TD1047LEDFR

FEEE : R Y A4 v FIZTH0.1sec, + 1 secDEAH BN EZEIE

Ny F U=y 2Ty 7§15 QCCELTER). =7 va K Y ABBFHRESR

9) FAAEEHELE (ARRESTER) ’

(~B)DEBEBLR LI P2BREBEISRET I DDRETH S, ROMEERHZL TS,

1XKEE 1 AC100V  (50/60Hz)

2 REJE : AC100V

2RERTEE: 3A

HEBAERE | AC>10+50V

BEERAREEEN © 1000A

Rt - T

3. WEMRERER
SR L - B OMEELTANS - IR L BESBR21To 72, REFABRICIZ 3 RA S
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ERT7 ) ¥ 7 HROBEREERRIEE (ASE-385) %, BERBRICIZEERERE (FY A4 M Fr S
7 v —  MAGAL-60-CL) %L 7z,

H1.2. 3 IIREFHBR TR O N HBH OB IER ORI ETT, Boa), b) Rtte) kzhz
N 1Hz, 0.5HzKk 0. 1HzIZ B 2 WK T, EHO LB IREHE DRE 2~ 7 22 o4 —(V =—
NIRRT VBT IR —2 v FB2) CTHoEFR., FTRIESS CEY T
BAtOHNIEETH 5,
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N ] L , r TTTELELD

e el

i

U

ClalEE iR
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K1.2.3 EEFRBRC L35
FERRBIEFE OB . TR XUAEREMES (ET8) oXhEkk

B1.2. 4 W ORBRTRD - B ERRBISH 2T,

H1.2. 5 K IREHB TR O 2 AARS R 2 R T, EOFARMHEOES, DT AN D
NTH 5, 0.5HzfF:E 5 5 10H2E & TRAAEZEIZ NS 3, 10HzBES 2 v 130, dHZL T Tid
BB KEL o> TWV3,

5B, ZORBRBRIC LD COMBEHIXRE LB 0 ERAEEI50E 5 5 10065, 20005, 5006 %
TUEZOND Z ERUBMICHBIL 58D 2 L 5FEd BT,

—7. REAFMEO L TFBRSGEFOR D N2 ORELS BRI CHET 2 2 Lo
VIEUIHBEI 2%, 2 2 CEYEL B OEMEBIZ DL CRERR 21T 5 12,

B1.2. 6 ICHABRERER T, — 5°CTH 5 BOHIMET 035 2 B EBRMECOREBRIZ b
DTL, BB, NAMCEAGESHASHEDOERMEEET # v A SV ASCRER Lz, &
MIENi, Cr, Ti. Al, FeD&& 2B L 72 b O THBMEEIE —1.0~+1.0X10-5/°C, #
BERAEUE8.1X107¢/°CTH 5,
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-

0 10 20 °C
TEMPERATURE

M1.2.6 XUAREPEMESOERSE (LTE) OBERK

4. 8 il

4.1 B B

i Ttz kLA R AR E R 2 MAF LEIRFAOMBEH G CRE L. 1982410A23H» 5
19844F 3 A 130 & THEES00fE CHBEI 21T 572, 7 — & v 3 — ¥ — R U R RGNS Tk L
f7FasBRT — 7L ' — g, FABCHRLERIRE SR, KREFRFA
kL7, REMEFTTF0/HET — 75 HEL. HBRDKOKAMD . BHFFEETo 72,
72, T 7R KLARREME O 3 K5 LEROM. MERILEERO C AR 3 RS
% [FII U2 308 L LCBCRBAT L 72,

B1.2. 724, FEHRLFHEFOMBBESFM@(A. B. C. D. EA. IMA-AT4RE MBS
To= 18, V=3,000f512 & 3) & SEEYE L 72 KILFAEAHHES 2 2B L TH 2 BEF (0 4)
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IR o
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LB 2 0@ EFFR L0, wIh s REAGRESIEN S h e o7,
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FHEREDIRIZI DD/ 55— RES NS, H1.2.13101k. XBOSERBIC L 5KEHL
D H - 721982511 F 10 H 21 E D IRB) D ZLERB % 7R § BAIRIEIX5. T, EEAIIZIZIZS BT
ERNERETH S, K1.2.14i2i3. ZOREOA —Ey M 2RULTH B, REIHFRIIIER I
BHTHL, KTPEE LTHORAREBOLEM 2 ¢ 1T, AFENTOREHHHBEL T 5,
B1.2. 150 K ARKIO C SO RRERT. |

X1.2.16 ®a), b), c)icid, BA. LFERK. RUHNTEERESKE?@E:ET 2358 Ok
O AR b (TR HEIEINS T 2020 2HzTERLL 72 H D) 2R T, a)

BRES5 5L 5 b0 (19834 8 A15H07TR2053E) T, HBARIZ THTHL, ZD L XD
B RAIEE BB D10. 8. FIERILEHRFT D061 0+ 13 8. 2m/sec TR IZILILE, &
JB\ 5 5 i3 FTER L ORI R ERATA00knDYE L2 H 5Tz, b) BREBORGDHEFD b D (19834 2 A19H
04H5557tH) ¢, EMARE S B TH S, IREIOSAIRIEIFELEDT. 64 FIER LR D 06HF
DFEH A IZ6.2m/sec TRMIZTE, FoE L HBERESTKEF EEFHICH -7, AR c) g
&kt & 5 NS L AL 2 ERKES@EE L B0 0 (19834 6 A16H 14KF0573H) T\
HEARR AN TS5, IREDORAIREBIIRIALEDI. 0u. FUER LRI D 1587 D T2 HaH i3 7.0
m/sec CRAMZHEAE. ERERBIREM L UBMECH 572, TRENDHED AR b VICIBE
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T

11 | I N | 1

0.1 0.5 HZ
FREQUENCY

X1.2.16 BREHD R ~<2 b
a) /A5 SHELR (19834 8 A15H)
b) REOKERE I & 2EH U (19834 2 A19H)
c) JUMNEEER & ALER B ERES @B L - (1983426 H16H)

4.2.4 AIRHES

KILAREAMEGT OEHERE, FWHELABEFMOMEBHECREL THLD T, ZOBEDAE
TADBMEELY, WeB»T I LV MBRFIEHING, JOBFHOARIIEY. BAR
MBI 2~3 4T, KF2HRSCEEZCHEDOL, LTERSRIZEALTE RS hE L, LrL, 20
RERBFBEORMCSAEART, MOEREBIIT 2 LRBEHETH %,

5. KUERABES

5.1 B0

ZZTiE. M1.2. 8 RL 7B KRB BB OBTER 2R 5,

B1.2.17id. KIUERAMREEIOKHZ % 3HIRL Th b, EEIZLWITN L RAEBHKS L LT
B icEE L, BB SR NS v, BRREBIREOE» 5D . &AIRIETO RET
DREABKI 8B TH 2,

B1.2.1810i3. RERMZRAMBEEIOA — vy b RRL TH 205, AFENTOREHIZK
EII'N~WI1I°'S | HAEKHE COREERIZ, ALY BT2D T, RESFTRER T K40ET
bHb, BED-> L HFEBNEKOZHEE 1L AKOTHEH, Z0oXO0FLE I ORBYEEEHD
RS S M LELAT RT3,
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WO L 7B 2 5 2 B LMD L A S, OB % 19324510 & 19334 8 ~ 9 Fc A M
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EAAAOIRIERZH 1/5BE CARRAES. iv) ETEHORBIZKTE L RARE. v) REHK
RRFELD, HFHD, B2 BT T3,
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X1.2.18 KIMERAWEEREOF —E v b

5.2 BERKR

#1.2.3 (AEXRE) CRETHRAT2uUL0E 2 EAILUEME O HAIFRER K E, £
1.2. 4 (AEXE) CREARELZ0FAHOBRERER2ZhTIURT,

X1.2.19i 1358 2 A UM mE O R AR (ETER S, 2ullE) 2177, ZORO TRIZM
BORARE. LBREZOSKIRERSORATH 5,

19826210 2 5128121, 2~ 6 u DIRIE & FOMBIH T IZ—REICREL T 5, 1983 1 B
54 AT TR, ZOMBORBIZERIC/NE L, EREBEEDD RV, LirL, 5~6 AEF
D5k, RIBIX 2~ 3p TSV, FEKIRE ML, 118 X148 258k L 120 — 7.
R 6 ~108C, BRI B0 ZILRIE & AL 55 Mk, E1.2.201C 13 AMEIOHE 575
ERLTHED, ZBZLOIRT~8BOLOTH 3,

4.2. 18T L S ic, 8 2 BALEMENZ AN BMENC G L TRl s Ll M
VHEBEILT LA RAROEH2HS LIRS T, GGV HNEZE I THRVLEHEEL b 5,
B1.2.2L2i3, FUL 5VORE 2 OMVEBE * 2 @ERTH B4, REATRLI b DIZEA
e EAHRE2FE-> T30 LT, RHIBTRLADDIEERMESZEETATHLR
W, B THNE W, ZOFID XS iz, HBRSITEHELEAI N TCLRABRHFNIZ LAY
EFHINTLRWVHDHZED -7z,

M1.2.221i%. & 2 ALUMME (BAL) £ ASCIRIR0. 50 DAL % 208k U 72 I L BUA0E) (BL)
O ARISEESETY . 82 MALEHEN, BHBG 519835 5 A £ TI3 A HE~20E%
ELTWhA, 6 FED S EIMER LT L. 118 i3 48EEHE S vz, —75. TSI BIME S | 1982
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£1.2.4 F2EXNUNMBORKNIREE ZOEH

% B OB N - E z % B OB N E z
H B 2| u s p S| u st H®B 2| u s | u S| u s
1982 1982
108 12H
23 03 14| 1.5 (6.8)| 4.5 (7.9)| 2.5 (8.5)| 23 13 49 6.0 (8.0)| 3.6 (8.5
23 00| 1.9 6.8)| 55 (8.6)| 4.2 (8.0)| 24 17 12 3.6 (8.0)| 3.0 (7.5
24 16 04| 2.8 6.6 (8.0)| 5.4 (8.6)| 25 15 00 5.0 (7.8)| 3.6 (7.9
17 53| 2.0 4.7 (8.1)) 3.7 (8.6)] 26 03 02 4.0 (8.0)] 3.0 (8.5
25 17 08| 1.6 9.0 (8.6)| 6.8 (8.5)| 27 02 53 4.0 (8.5 | 3.0 (8.0
22 11| 1.5 3.4 (7.5)| 2.5 (6.8)| 30 11 45 3.0 (9.0)| 2.5 (9.0)
2% 14 57| 1.5 5.8 (7.8)| 4.0 (8.0)| 31 00 59| 1.0 4.3 (8.1)| 3.8 (8.0)
27 05 25| 1.5 (6.3)| 4.5 8.20| 3.5 (8.0)| 1983
09 06 2.9 (7.5 2.1 8.00| 1A
1 15 3.5 2.6 2 06 49| 1.4 (9.00| 6.6 (8.5 | 4.7 (8.5)
118 20 24 3.8 (8.0)] 2.5 (8.0)
117 37| 1.9 7.2 (8.1)| 5.7 8.1)| 10 23 47 4.5 (6.8)| 2.9 (7.6
3 08 03 3.9 (8.3)| 3.0 (8.8)| 11 07 51 41 (8.0)| 2.9 (7.7
4 21 58 5.8 (8.1)| 4.3 (8.0) | 14 22 09 3.0 (6.0) | 2.2 (6.0)
7 23 23| 1.1 8.0)| 6.0 (7.7)| 4.8 (7.5)| 15 21 43 3.0 (6.6)| 2.2 (6.3
13 17 39| 1.4 7.3 (7.00| 5.4 (7.8)| 17 10 07 3.0 (8.2)| 2.2 (8.6
8 32| 1.5 6.5 (7.5)| 4.7 (8.3)| 28 10 15 3.1 (6.8)] 2.3 (6.0)
14 10 55 1.1 5.0 (7.0) | 3.8 (8.0)| 2AH
16 10 16} 1.3 (7.5)| 7.0 (8.2)| 5.5 (8.5)| 4 23 16 2.8 (8.6)| 2.0 (8.2)
19 13 15 3.0 (9.0)| 2.0 (9.0)| 15 01 47| 1.7 (6.6) | 5.8 (7.3)| 4.3 (8.0)
21 10 57 45 (7.0)| 3.0 8.00| 3A
22 20 48 50 (8.0)] 3.5 8.2 | 1 14 21 3.5 (7.8)| 2.0 (7.0)
24 06 06 4.0 (8.0)] 2.8 (8.5 21 09 3.0 (7.5)| 2.0 (9.8)
2 02 15 5.4 (8.0)] 4.6 (8.0) 21 45| 1.6 (3.0) | 3.5 (7.6)| 2.1 (7.6
09 24 : 6.0 (8.0)| 4.5 (8.5)| 2 09 58 4.5 (8.0)| 3.4 (7.8)
09 50| 2.2 6.0 (8.2)| 5.0 (8.5 22 49| 2.3 4.4)] 4.0 (6.0)
10 06 3.1 (7.5)| 2.2 (7.5)| 4 15 43 3.6 (5.7 2.2 (6.0
22 45 3.0 (8.00| 2.5 (8.5 [ 20 09 21| 1.0 3.4 (7.5) | 2.7 (8.0)
23 06| 1.3 3.9 (8.0)| 3.0 (8.3 13 14 3.1 (7.6) | 2.2 (7.5)
27 12 25 4.3 (7.5)| 2.6 (8.0)| 22 16 54 3.5 (7.0) ] 2.0 (7.4)
30 16 20 8.0 6.0 24 00 06 3.8 (7.00 | 3.2
128 25 00 48 3.0 (7.2)| 2.0
2 11 1| 21 8.0 (7.2)| 5.8 (8.0)| 27 08 10 3.0 (8.0) | 2.1 (8.0)
8 10 07] 2.3 3.8 2.0 (8.0)| 48 :
13 00 07 C 7.0 (95| 4.0 (9.0 2 19 23 4.5 (7.5 | 4.0 (8.3)
08 07 3.3 (7.0)| 2.0 8.1 8 01 12 41 (8.0)| 3.0 (8.0
09 16 3.4 (6.5)| 2.1 (7.0 | 17 18 42 3.3 (7.5) | 2.1 (7.2)
18 07 10 7.0 (8.0)] 5.0 (8.2)| 20 23 08 2.9 (10.0) | 2.3 (10.0)
20 15 38| 2.0 9.2 (8.5 | 6.0 (8.0)| 22 16 51 3.0 (7.0)| 2.0 (6.3)
23 07 53| 6.0 (6.0) | 17.1 (7.9) | 12.0 (8.0) | 26 23 17 3.0 (6.5)| 2.0 (7.7
08 47| 3.1 12.0 9.0 | 8.0 (9.3)| 58 '
1147 2.0 5.0 4.0 9 08 45 4.0 (9.8)| 3.1 (9.2)
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£1.2.4 (FEx)
F B OB N E % B OB N
H B 2| e s » s i s| H B 42| u s » s 7 s
1983 1983
5A 65
11 06 57 3.0 (7.7) 2.0 (8.0)| 24 11 42 3.2 (6.6)| 2.0 (6.4
15 08 15 3.0 (7.7)| 2.0 (8.0)| 25 15 16 3.2 (.00 | 2.0 (7.8)
18 02 13) 2.2 (5.1)] 3.1 (6.8)| 2.1 (7.5)| 26 02 33| 1.1 4.3 (7.0) | 2.6 (7.6)
21 21| 1.0 (5.5)| 4.0 (6.5 | 2.5 (7.1) 21 45 3.8 (7.0) | 2.4 (8.0)
19 05 20 3.0 (7.3)| 2.0 (7.0)| 27 17 53 4.5 (6.3)| 3.0
20 00 44 3.4 (7.4)] 2.4 (7.99] 28 00 53 3.9 (7.00 | 2.6 (6.1)
18 50 3.2 (6.4)| 2.1 (7.5) 02 54 3.9 (6.1) | 2.5
22 08 30 3.0 (7.00 | 2.0 (6.8 13 59 3.9 (7.1) | 2.2 (7.0)
23 08 00 3.3 (6.2)| 2.0 (7.6 22 48 ; 3.6 (6.5)| 2.0
6AH 29 01 29| 1.9 4.3 (6.9 | 2.9 (7.6)
1 12 26 3.1 (6.6) | 2.3 (7.0) 18 01 3.7 (6.9 2.6 (7.8
13 24 4.0 (7.00| 3.0 (7.99| 30 17 17 3.0 (6.2)| 2.0 (7.2)
17 09 3.1 (6.8)| 2.4 (7.5)| 78
5 04 55 3.8 (7.1 | 2.7 (1.3) 2 13 37 4.0 (7.00| 2.6 (7.0)
06 01 3.9 (6.5)| 2.5 (7.0) 3 00 50 4.1 (7.00 | 2.7 (6.9
6 03 31 4.2 (6.9 3.0 (8.0 05 47 3.7 (7.0) | 2.7
12 20 3.8 (1.0 | 2.8 (7.9 14 34 3.6 (6.6)| 2.1 (6.6)
18 40 3.6 (6.5 | 2.5 (7.3) 4 05 18 3.5 (7.00| 2.5 (7.1
7 02 37 4.4 (6.6)| 2.9 (7.0) 16 50 3.6 (6.5)] 2.5 (7.1)
07 33 3.7 (7.0 | 2.3 (7.0)| 21 14 14 8.1 (6.2) | 5.8 (6.6)
10 54 2.9 (7.8)| 2.0 (8.0)| 24 18 05 3.6 (7.1) | 2.4 (7.0)
12 31 3.2 (6.7 2.0 (7.00| 8H
16 24 3.1 (6.3)| 2.0 (6.3 3 22 29 3.6 8.7 2.6 (8.2)
8 20 23 2.9 (7.7)| 2.0 (7.5) 5 04 26| 1.9 4.3 3.1 (7.6)
9 07 52 2.9 (7.3)| 2.0 (7.6) 6 08 18 4.0 (6.3)| 2.2 (7.1
13 11 3.9 (6.5 | 2.4 (6.2) 7 10 22 3.5 (7.1 2.2 (7.5)
14 35 4.0 (7.00 | 2.6 (7.0) 20 33 3.1 (6.5 | 2.0 (7.0)
10 00 09 4.7 (71.6) | 2.5 (7.1) 9 11 33 3.0 (7.1)| 2.2 (7.5)
14 06 19 3.1 (7.0) | 2.0 (7.0)| 10 16 46 3.0 (7.5) | 2.4 (8.0)
18 41 2.9 (.00 | 2.0 (7.7) 18 18 3.0 (8.0) | 2.6 (8.0)
20 30| 1.0 2.9 (7.5 2.1 (8.0)| 11 02 54 1.1 2.5 (7.6) | 2.2 (7.0)
15 23 01 4.4 (6.9)| 2.7 (7.00| 12 09 04 5.0 2.5
17 20 52 3.0 (6.5)| 2.0 (7.5) 09 09 5.0 (7.0) | 2.4
18 08 26 |12.9 (10.1) | 37.2 (10.0) | 30.5 (10.0) | 17 13 59 4.0 (6.8)| 2.5
19 00] 1.1 (6.0)| 4.0 (7.00} 2.5 (7.6) 16 20 . 2.6 (6.5 | 2.1 (6.5
19 58 3.1 7.1 6.0 23 30 3.1 (7.5 | 2.2 (7.7)
20 59 3.5 2.0 18 09 47 4.3 2.7 (8.1)
21 02 3.5 2.4 21 18 14 3.2 (7.2)| 2.0 (7.0)
21 08 3.7 2.1 24 21 11 3.0 (7.1 2.0 (8.0)
19 13 09| 1.0 (7.00 | 3.9 (7.3)| 2.8 (7.0)| 25 21 37 3.7 (71.00 | 2.2 (6.8)
20 16 00 3.2 2.0 (6.5)] 26 02 14 3.7 (1.8 | 2.9
23 13 26 4.0 (7.0)} 2.3 (7.5 06 40| 2.5 8.6 (8.0 6.0 (8.2)
16 13 3.1 (7.3)| 2.0 (7.5) 09 45 3.0 (7.6) | 2.0 (7.5)
24 03 15 4.0 (6.9 2.2 (7.7)| 28 00 56 4.0 (6.7 | 2.7 (7.0)
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£1.2.4 ()
F OB K N F* H K N Z
BH B 2 " s u s « S H B 2 o s u S u S
1983 1983
8A 98
29 20 07 2.9 (7.00| 2.0 (7.0) | 19 20 37 3.6 (7.5)| 2.3 (7.3
30 08 30 3.2 (6.9 2.1 8.00| 20 00 30 45 (6.0 2.3 (6.5
21 19 3.0 (7.4 2.0 (7.0) 01 37 3.1 (71.2)| 2.0
9K 29 19 18 5.0 (7.0)| 3.2 (7.3)
1 04 54| 1.1 49 (1.0)| 2.7 (1.5) 21 45 3.0 (1.0) | 2.5 (7.0)
11 18 3.0 (7.9 | 2.4 (7.9 22 43 3.6 (1.0) | 2.4 (1.3)
2 04 19 3.5 (1.0) | 2.0 (7.0) 23 47 3.2 (7.8) | 2.7 (8.0)
3 23 58 3.0 (7.8) | 2.4 (7.5 | 30 00 00 3.0 (7.6) | 2.5 (7.0)
410 44 3.0 (7.9 | 2.2 6.1 03 39 2.5 (8.0)| 2.0 (7.8
15 09 3.4 (1.8)| 2.0 (7.8 10 06| 1.0 4.0 (7.2)| 2.5 (7.5
5 07 10 2.8 (7.00 | 2.1 (8.0) 14 30 3.5 (7.2)| 2.6 (1.0
10 38 3.4 (1.2 2.2 (7.8) 17 20 3.8 (.| 2.9 (1.1
17 50 3.8 (7.0) | 2.8 (7.6) 19 20 5.0 6.8)| 2.5 (7.0)
21 32 3.1 (7.5 | 2.2 (8.0) 21 56 3.1 (1.3) | 2.2 8.0)
6 13 10 3.6 (7.0) | 2.0 (7.0) | 10H
17 20 3.7 6.5 | 2.2 7.4 1 01 03| 1.0 2.8 (8.0)| 2.4 (8.0)
19 59| 1.0 3.4 (6.8)| 2.8 (7.9)] 10 08 07 4.0 6.2 | 2.7 7.0
7 13 31 3.0 (7.1)| 2.0 (7.8) 10 08| 1.9 3.8 (6.6)| 2.5 (7.2)
9 00 49| 1.0 4.0 (7.0) | 2.2 (7.2 0 22 5.0 (6.5 | 3.0 (7.0)
12° 56| 1.3 45 (7.6)| 35 (7.5)| 11 19 27| 1.5 3.2 6.9 2.5 (6.9
10 05 14| 1.3 4.1 (6.2)| 2.6 (7.5 22 58 3.2 (6.0 2.3 (7.0)
16 58| 1.2 4.7 (7.1 | 3.3 7.0| 12 00 52| 1.3 4.5 (6.8)| 2.8 (7.1
11 01 21| 1.0 3.7 (6.8) | 2.3 (7.0) 01 47 3.4 (1.5)| 2.4 8.0)
12 11 10 4.3 (7.0)| 2.5 (7.8 08 59 3.0 (7.4 | 2.5 (7.0)
S 12 35| 1.3 47 (1.0)| 3.0 (7.9 11 06 4.5 6.7 2.5 (7.2)
14 51 2.7 (1.2) | 2.1 (7.5 15 30| 1.0 4.0 (7.3 | 2.8 (7.9
13 04 54 42 (7.0 | 2.6 (7.9 16 01 3.8 (7.0 | 2.0 (6.5
17 41 3.9 (6.6)| 2.6 (7.0) 18 21 3.0 (8.0)| 2.1 (8.0)
18 57 43 (.0 | 3.0 8.0 22 30| 1.0 4.0 (1.0)| 2.7 (7.8
14 02 18| 1.3 (6.4)| 5.4 (7.00| 3.2 (7.0 | 13 02 48| 1.2 4.2 (7.0 | 2.6 (1.2)
10 55 3.8 (1.3)| 2.9 .1 04 30| 1.2 45 6.7 | 2.5 (7.5
15 00 39| 1.1 4.0 .| 2.7 @D 1 57 3.6 (1.0) | 2.3 (7.8)
16 00 24| 1.2 4.7 (1.3 | 3.6 (1.9 12 21 1.0 41 (1.0)| 2.8 (7.0)
13 38 2.9 (8.0)| 2.0 (7.5 18 42 4.0 (7.0) | 2.7 (7.3
21 27 40 7.0 2.7 (7.9 14 10 0 3.1 (1.4)| 2.6 (7.5
17 17 34 3.6 (7.0)| 2.5 (7.6)| 16 03 44| 1.0 4.0 (7.1) | 2.8 (7.7)
18 02 39 3.5 (1.2)| 2.3 (7.5) 09 18| 1.0 3.9 (7.0)| 3.0 (7.5)
13 59 3.0 8.5) | 2.5 (8.0 10 58] 1.1 3.0 (6.6)| 2.6 (6.8
18 43 42 (1.2 | 2.8 (7.9 13 16| 1.1 4.0 (7.0)| 3.0 (7.0)
23 40 3.9 6.7 2.9 (6.6) 17 16| 1.2 5.2 (1.0 | 3.0 (7.0)
19 06 56 4.0 6.0 | 2.6 (6.5 20 43 4.0 (7.0)| 2.5 (7.0)
07 07 3.6 (6.1)| 2.0 17 00 42 3.8 (6.9)| 2.4 (7.0)
07 38 3.5 (.| 2.3 (7.1 02 34 3.0 (7.5)| 2.1 (7.2)
19 30 3.5 (6.4) | 2.4 (6.9 07 09 3.5 (6.0)| 2.0 (6.9)
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£1.2.4 (k%)
¥ B R N ¥ B OB
B B 4 K s u s )" s| B K & 1 u s ; s
1983 1983
108 1078
17 10 03 3.8 (7.4)| 2.5 (8.0)| 24 16 06 3.8 (6.5 | 2.0 (7.0)
11 43| 1.0 (7.0) | 4.9 (7.0)| 3.4 (7.2) 17 23 1.1 4.5 (7.3)| 3.7 (7.8)
17 47 3.8 (6.5 2.7 (7.0) 17 49| 1.0 3.0 (7.0 { 2.3 (7.5)
20 49 4.0 (6.5 | 2.4 (7.0) 18 52 2.5 (7.0) | 2.3 (7.8)
22 26 4.0 (6.5 | 2.4 (6.9 19 40| 1.0 3.0 8.0 2.3 (8.0)
18 07 44| 1.1 3.8 (6.4)| 2.5 (6.6) 23 37 3.3 (6.4)| 2.3 (7.4)
14 46| 1.0 3.7 (6.2)| 2.3 (6.5 | 25 01 48| 1.0 3.4 (7.0 | 2.5 (7.6)
19 05 21 3.0 (7.5)| 2.0 (8.0) 02 28| 1.0 3.6 (7.0 | 2.0 (7.2)
09 48| 1.0 3.3 (6.4)| 2.1 (7.0) 04 43| 1.0 3.5 (7.0)| 2.8 (7.1)
20 58 3.5 (7.00 | 2.3 (7.0) 06 07| 1.0 3.8 (6.5) | 2.3 (6.5)
21 27 3.6 (7.00 | 2.0 (7.0) 16 35| 1.0 3.2 (7.1)| 2.0 (7.6)
20 08 07 3.0 (7.3)] 2.0 (7.6)| 26 02 00| 1.2 45 (6.99] 2.6 (7.3
13 14| 1.5 3.3 (6.2)| 2.3 (7.0) 05 31 3.3 (7.0) | 2.4 (7.5)
14 53 3.1 (7.00| 2.5 (8.0 09 56| 1.0 3.3 (7.00 | 2.8 (8.0)
18 28 3.8 (7.7)| 2.5 (7.5) 11 16 3.7 (1.2) | 3.1 (1.2)
21 29 3.1 (7.0) | 2.1 (7.3 18 33| 1.5 4.0 (6.9 | 2.7 (7.0
23 43 3.1 (6.7 2.4 (7.0)| 27 13 21| 1.0 3.5 (7.0) | 2.2 (8.0)
21 05 48 3.7 (2.1 | 2.9 (8.0 20 17 3.5 (6.8) | 2.5 (6.8)
07 58 3.1 (7.00 | 2.4 (7.5 | 28 03 59| 1.1 3.8 (7.0) | 3.0 (7.2)
11 43 3.0 (7.2) | 2.1 (7.2) 08 23 2.7 (1.0) | 2.0 (7.0
18 41 3.1 (7.4)| 2.3 (7.5) 19 49| 1.0 4.0 (7.2) | 3.3 (7.3)
19 57| 1.2 3.8 (7.00| 2.2 (6.8)| 29 03 23 3.9 (7.0 | 2.7 (7.4
22 01 03 3.7 (1.0 | 2.5 (7.0) 05 50 3.9 (6.3)] 2.3 (6.6)
02 16 3.3 (7.3)| 2.6 (7.3) 09 20| 1.0 3.9 (7.0 | 2.5 (7.4)
05 40 3.8 (6.5 | 2.0 (6.8 09 29 4.2 (7.2) | 2.8 (7.3)
08 15 3.5 (7.00 | 2.3 (7.0) 13 28 3.0 (6.9 2.4 (6.9
09 07| 1.0 3.2 (6.5 | 2.0 (6.7 22 06| 1.0 3.0 (7.0) | 2.3 (7.0)
09 30| 1.0 3.4 (7.0)| 2.3 (7.0)| 30 04 16| 1.0 3.0 (6.8) | 2.5 (7.0
10 43| 1.0 4.3 (6.8) | 3.0 (7.0) 05 16| 1.0 3.8 (6.6) | 2.5 (7.0)
15 49| 1.0 3.3 (7.3)| 2.5 (8.5) 05 32| 1.8 4.5 (7.5) | 3.0 (7.7
18 58 2.8 (7.0) | 2.2 (8.0) 06 23 3.0 (7.6) | 2.0 (7.0)
23 23| 1.0 3.9 (6.9)| 2.5 (7.3) 07 54 2.9 (7.5) | 2.4 (7.0)
23 04 49 3.9 (6.8) | 2.3 (7.0 08 08| 1.4 5.0 (7.0) | 3.7 (7.0)
07 13| 1.2 4.5 (7.2) | 3.1 (7.5) 08 38 4.0 (7.0) | 2.7 (7.4
08 36 3.0 (7.1) | 2.3 (7.0) 16 49 3.0 (6.8) | 2.4 (7.3)
08 58| 1.0 3.8 (6.7 2.4 (7.0) 18 27| 1.1 4.5 (7.00| 3.3 (7.0
1 22 3.2 (7.00 | 2.1 (7.5) 18 42| 1.5 3.6 8.0)| 2.2 (8.2)
12 52| 1.0 3.1 (7.3) | 2.3 (7.5) 20 13| 1.0 3.0 (7.9 2.3 (7.8)
16 50| 1.2° 3.4 (7.8) | 2.7 (8.0) 20 20 3.7 (6.8) | 2.6 (7.0)
17 07| 1.0 3.5 (7.00 | 2.1 (7.0)| 31 01 33 3.8 (7.5 3.0 (7.3)
24 04 46| 1.0 3.9 (1.0) | 2.3 (7.5 04 10 3.1 (8.0) [ 2.5 (8.3)
05 19| 1.0 3.0 (7.4) | 2.2 (7.0) 07 15 4.7 (6.8) | 3.3 (7.0)
05 29| 1.0 4.0 (7.0 | 2.5 (7.8) 16 29| 1.0 3.8 (6.5 | 2.3 (7.0)
09 071 1.2 4.8 (7.0) ] 3.1 (7.0)
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#£1.2.4 (kix)
% B OB N % B OB
H B & | » s # s # s| H B 7| # S 7 s
1983 1983
118 118
102 14 5.0 (7.2)| 3.0 (7.2)| 6 21 20 41 8.0 3.6 (7.6
04 16 4.0 6.9 2.5 (7.8 7 03 08 40 6.7 2.7 (1.0)
08 40| 1.2 3.6 (6.2)| 2.0 (6.5 09 29 2.8 (8.2)| 3.0 (8.0)
08 48 3.5 (7.00| 2.5 (6.8) 15 01 4.0 (6.8)| 2.4 (6.5
11 03 2.7 (7.9 2.3 (8.0) 16 11 2.6 (7.4)| 2.3 (6.8
16 49 2.8 (7.5)| 2.0 (7.5) 21 04 42 (7.0 2.9 (7.0)
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