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SECULAR CHANGE OF THE GEOMAGNETIC
TOTAL INTENSITY AT TOTTORI, JAPAN

By Norikiko Sumitomo and Se/ YABE

Synopsis

The continuous observation of the geomagnetic total intensity has been made by means of a
proton precession magnetometer since 1967 at the Tottori observatory. The secular change at
the observatory is examined in comparison with the data obtained at some observatories in Japan.

As a result of analysis, it is concluded that the apparent variation of the secular change within
a few years is caused by the growth or decay of the equatorial ring current having a period of about
11 years.
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Fig. 1. Location of magnetic observatories.
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Fig. 2. Secular changes of differences of the total intensity among Tottori, Memanbestu,

Kanoya and Kakioka.
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Fig. 3. Secular changes of the total intensity at Memanbetsu, Kakioka, Tottori and Kanoya.
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the total intensity between each
observatory and Kakioka. They
are approximated with quadratic
curves.



8 SABSHATERBIIE B (9. 4)

Table 1 Coefficients for the equation, f'=as2+ b4 F(lp), at each observatory and the annual
changes of the total intensity calculated from each equation for the epoch of 1970.0
and 1972.0, respectively (@: geomagnetic latitude)

Station ® a b F(1970) #(1972)
Memanbetsu 34.0° 0.0085 2,46  —22. 9T g b
Oga 29.7 0. 0082 —2.36  —21.0 ~16.3
Mizusawa 29.0 0.0144 —2.88 —21.8 —13.5
Kakioka 26.0 0.0104 —2.22 —17.4 _11.4
Kanozan 25.0 0. 0089 —2.08  —17.1 —11.9
Tottori 24.9 0.0120 —2.51 —19.5 ~12.6
Shimosato 23.0 0.0138 —2.45  —17.1 — 9.2

Kanoya 20.5 0.0114 —2.16 —15.8 — 9.2

BIFrO 2REIME) %R 720 1967.066% to & L, ¢IZABNIICE 70 BIRICEE AN HBRI ORI
KE->TRDHDTHB. FHAFE b, HBHRL 2HIMBICE ->TD L) THS (S.D=118y).
WESHEI v—708k 15, BEE (Og), KR (Mz), EFIL (Kz), TE Sm) 5 EoBEREANT, [
BRI 2 REFGEDETTIE, SERAFEORE e BLU & 2R, KOBRESETERIIKWRLI. AL,
HESHAEIV—TOBR P SR b DI, BEHEEROTRD -5 - #fl - BR - BBRIC 5)T
ETBEICERNS 2. T/, ChoolierANT, REAMEMHAEDARNZLBI4RITRL. 20
ERBLE, WHWEBEMEOREL(COERIT, BRICL->THEVERLZ L MbI B, COFITE, BE
ELBET N2 EWmBE 205NN, 20EERBTI20RBE TRV, &) D, BEE(L
O normal WAMERET B EBBETROHPSTH B, T it > normal MREL(LEIZ, HERERIC
FRZHEY 2 AHEREZ O UIZHIRE RSO REL(LEE S

4. normal BEF{L

BELLOBRROKPII, HERENICHZLEEL ATV S, COREEICE, EXBTFRIBORAT®
BHicksdDtd, SEUREOERICLSZ b OMEENS. WTFLOBATS, ERBTRERFOREL
CEZDE, ThOEMKBERFISEEOME T, HBEBNICEBERSGE LD, TN GUFEEE o
DR — Y IELT B EREZ N, 22T, RAICBRICET 2 2B ARELLD normal & BZ 2434
EZRDTRES.

wickd i, SERFRO 2 RiEH» S, 1970. 045 & 1972, 0454 epoch i€ L TRESILDOELLEEFHEL
to TNOREIDEA~SHICE LI ChODEEAY, BRI IRELOSHE, BEW &
BEQO—REHEEL T, % epoch > TEDLT L,

1970: F=-—19.14—0.782($—37°)+0.243(A—138°)

1972: F=—12.84—0.907($—37°)+0.220(A—138°)
%87z TOEE S RITR L, FERIT1970.04F, H#RI21972.04F% epoch i LD AH TH 5o REZE
{LEREH» 2EMTELLEML TN S, $i, ZBMEARLTOEHA (314 ) i< bHETOE/L
Roh3, coMEHNTOZEIEMBRRPBORRICHET S CEIB3E LY. REZMICEZRIFRE S50,

LTAT, FICRLE, 2RHEBRO 2ROFEDOHRE (o) HEEITKET 5L KBLI20T, ChElik
EiestLT7e y bELESOEBE RO ERICRUI, —F, EHSO—AD LAY X, AEBEROY
BLKRETZ70DD Dst FHIERK (o) 2 ZBAFRBICKD2HAZ LTS, BEAK L->TRDLN a %
BOR2BBICTR UTze X5IC, FHR O DY, weighted difference method (2 #IEEDARKIES F—BF L L
TRD B35 RVEEIC, SBAFTE HifEE DM AR TRD /. weight B RIRISEBEICRLY. ¢ & «
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Fig. 5. Chart of annual change of the total intensity for the epoch 1970.0 (solid line)

and 1972.0 (dotted line) over Japan.
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Correlations between &, a, 8,  and the geomag-
netic latitude.

: coefficient for the quadratic term in a power series

in time.

: coefficient for the equatorial Dst correction.
: weight value in the weighted difference method.
: amplitude of the 1ll-year variation of the total

intensity associated with the sun spot cycle.
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DIFEUIETNERT CE 055, Cd S e BFEBBERICBARLTOI CEBEBEING. o« & BDIEE
IOV TIRKRICERN 5,

T, COFREEBREIZ, HEROEREED L AT, BEFELEMREE D FWOTHR XC@->TH
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IR, 1964~19654FEH I MR/, 1968~196%FELHIIMATH D, F - BIFEIZ1975~19764E D BUNIIC ] -
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KOWT, ZhFhigisn A VEE%E
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Fi=Fy(to)+4: COST‘IXLIZ (1—8i)+gut
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? 7 8
s Al 10.6y —1.72 y/month (—20.6 y/year) 13.5 month
i 12.3 —1.38 (—16.5) 10.5
BE I 13.0 —1.38 (—14.5) 16.9
B B 14.0 —1.23 (—14.7 11.6

LTl otco TO P ZEDEO BB FEBRICOR Ut 2IREAMUD o X0 BEIRHL T IERICES X
I THB. HNEROHMBESRE RN, BEOLATREE (Bl &ic) BE28eknicid, K
BEREROZBOENEZFIIROLTNIETAL). COEBBRELLBICE LITTAE IE/MIToN
TR¥E 3L, BRERAS—FoH&, BEAETH 6.7 vlyr, SETIL |4.8]ylyr, 10E T (0.7 y/yr BEIC
LB, BN, Mifflick d 2ERALBEELE —165y/yr 25, S FEHCSWVT —23ylyr b5 —10y/yr
BECEDED CEEEYT 5, 0%, LN ICHSHNIREZBIC OV TR 272 51, normal 134
{LBiC —1ylyr 55 +1ylyr T TCORPIOEENBIMMENS C LK ZBREDEAIL, £ {HD sense
TEMICEPRY, |Lyy BESKMINE LB, 20 50RPTDOE(ER, HMETHHEDNEDL
LIIERUMBILVETH S LEZL 5D T, normal SREEILBONHZRD ZBICHSREBBLETH A,

COFEBRBEROESA TR CHRET 2HHER, 40ECARYSI, HiED Dst iEHEROTEED
Dst HIE4T 55503, CORBAEEHICH L TRAVSIE. L0503, HloERR, BEowvo
D, BRI HDEEEEA F 7 reference level 5D THE L TRDSNTHBE DS TH b, 2F DRk
KRS EOEHIRNCAE U ARBEOEH A RO LTV BIGAE VD TH S, bo& b, REBRBEROELL
BaghTnid X5 Ths,

T, BZONB—DDFHEIL, weighted difference DA TH S, B 6 KI/RL ok H 1L, Dst
BIERK (@ SEEICKET IO ER L XS i, weighted difference H:D weight (B) biEEEICIkTET 2 2 & B3
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