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81 KT 1D A FHEDHRE
82 it 5 NN AT HIE D 2%

5:2 B¥HlEE 3K,
5:3 ShmZEOHES

8:3 (RiAD VA TFHEDH 52
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54 HipEE K, 9. & [}
55 DR
# 3
T OWMAISEICL D, ETHNERS WELAOIA LTS 2 &3, MENHROE

AHRCLIELEEEShTVWS, L LIBORSLhEao 2{erdb e b3z iz, 5t
FRLE SELOHEIKEVOTHETHS,

BRI 351 SRR D i iy, B U L SO BETAENRV & Bbh,
W OB E LD BENRE O SR B AR D 5,

ZOTHIEERL LT, KISFEWEOE/NMITHS 1964 EDLiif - #ilF - BEEL - BE
DKEZEL % ET VoA FEFE BV CARIAEIC X SHSE, (Zsn—&FED), (Hif—E
B), GHF—EEIL) 2# 5, 4Ry OEX3RAENE—C 2Tk K, iE%koRn4st
H—zBE2RH D, HAHOEEIGE <5 & MHRS D, HEXD BEREIERGTE
HhEETRED, K, LOMHRL—ETHRL, HANOERELE O BHRLKEFHEDFNT
oW EETRL,

F7 Uk S ELOBE R < fodiz RAip PB1fiins libh, Th /s Ui SE»»L bignr
n, FHREESEGH ORIk TS S 2Ll
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L 13 L o &

HOERRES S BT X W B b B 2 1%, HBWHo MM T LIELIE G ShTwd
2%, BT R R <, FBIFTOMEZ IR L CGUETECH 5 AR AL -
oo

ISR DZE( kI, & DK PARBHEINC X 0 HBL OB X 53 DT, HIRNEHED
LI X ZRBOLILO B & D Tz LR REET 5 7w, W% E oML AT
LZORKERMELE > TWS,

Ho B BB RIS WTIE, F AR MK SRR D AT B, 5k ERmMZE D
AZ|4H EH0i% & OBRCOWTHEL, EALAR® @235 RENFH © 8 YiiE « AT
Bl < FFHHOZIT OWTHTEL 2,

HE LY I LB D 2 H S O HFER ARy OIED X LR & ORRE AT Hicdki -
T, BFOHRBIATD B SEE « R EHOH RS OBHHHEN EOREC - TW3
HEPEL .

LE8R U 22 AR O B R iR« AfE - FERFIL - RO 4 7 PRS- C, TRERIIR KRR ED
DRMITH % 1964 4ETH B,

Z OWIEERAFZ DI, RICRRIAGARDTES 1958 EDOABIEOEXRIITH - 72
z &, BN L o BRI 0BRSS 1960 455 BiEk D MO-S B (k&R BIRE S
HBOWRE) %, XHukEo MOIE (GSI BRAUEOURE) EHLAZE, ¥k
ZE kit b sy - HlifE - BEE DFL BT SR THIRESARNELTE D, Wi
EGonsd LFEIN D TH S,

A S OREEE L EOMY TH B,

Table 1 Geographic and geomagnetic coodinates of observatories.

Geographic Geomagnetic
Observatory
Latitude Longitude Latitude Longitude
Memambetsu (Mb) 43° 55' N 144° 12' E 34.0° 208. 4°
Kakioka (Ka) 36° 14/ N 140° 11' E 26.0° 206. 0°
Kanozan (Kn) 38° 15' N 139° 58’ E 25.0° 206. 0°
Kanoya (Ky) 31° 25' N 130° 53' E 20.5° 198.1°

2. FHEOEEE

A0 VRSB A & 2R & i A T, MRS, 2R R ZE L
FEAVTHL S, BEEEIGE LEGRy, &8 4 BOBMIE, b h ThEmE 2t 5
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L DEla Rk 5, 5B OIEAMRIE LN O BRI O BB T EO NfEZERB L T
WBH, KT - SRE G INIIERRENSIRIEDEEE 5 T 5D T, TOHDOHIEERT 5,
BEFILZERL SHATHBL TV HHEARR ST ORI FEEIL E2ROBY TH5D,
PRLZOEGIBELA»STAEZTOWMMTHFE LD O THS, - I CHIRES
12, Bk L7224l 1 EIfTbh D 4 (RO BINC X % WHHE O i S DREDTERIAET
»H5B,

BUSRDBMEIT OV TIE, FiF OFLHERAU% A-56 & DI /KT-577 « $AE S JIT 17,
fmc 0.1 BEDESHHH, MEEDOGHMEZWHNBEHIMIZE#E L T,

Table 2 Magnetometers and observation errors (Jan.—July, 1964).

; Probable errors i
Obs. Magnetometer | “ | N
i H z | D |
. Mb MOl | x0.57 £0.77 £0.05' | 128
| Ka A-56 | +£0.27 +£0.37 £0.04 | 128
Ky MOT | 0.6y +0.7r #0077 | 128

BEEFLDOFIEEIZ >\ T, EXRERBEONGD - 7O THREHR P 5 7,
£ 1 Mo BN X 5l LR O BRI, EEEC X HIRERE LTV b ien
2xihcEbanss, 20 120 1 RTRT,

B.L.V: of H~Component

. Ny Jem~Tur. 1964
s2qb0” BLYV:=0.10(2-1952 0.3(t-19)+ 22998
40 W

J0 .
10 15 20 25 30¢

Tmpahq.‘hua

Fig. 1 Relation between the base line value and temperatures.

WIRICIE 1964 £ 1 A5 7T ¥ COWRICIIT HKFESNOKEE L IREOMFHETR
L7z, ZHUTHGRE « LB OKE 5 DO WEMEADIRKE FRE X D DL KE, RhDEMILE
MOFMIET, thiiah/DEFELETRDTREC X 2EBHATH S,

S 2kt E 3 H A DIKE S 17 HTUTERI Y IS o Tk, B SS Z DR 5
FTRAEEISHEREEL RDILOPBRIKTH B,

[RIZIR BT X DB DL DT Rwieyy, 553 RTR L HE R - Zb8
NOREBEENT VWSS, WIEDLOCHLHI L DM F O E T HEIBIORE &
%iémm%&W%ﬁééoAM&GAGM&QHW¢%utHﬁLM®f&@l9&%&
IR o7, ThbbZ T AEZINEIIT 50T, Hilfjo A-56 BIFEERS KT X
2 5 2 MOZE LR Tl 4 1T B 2ok, Zhitk 22 0MRMAE L Kk,
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A hZho i 4 KO X S5isd, ZOFHEMET 1964 42 7 A 1 ¥ ART
b5,

Table 3 Probable errors of tha defferences Table 4 Probable errors of the dif-

between observed base line value ferences between respective.
and the base line value by the method daily mean values measured by
of least square. (Jan.~]July, 1964) two variometers at Kakioka.

(July, 1964)

Probable errors
Obs. N Component | Probable errors N
H zZ
H +0.5 31
Mb £0.77 £0.87 32 4
zZ +0.6 31
Ka £0.57 £0.57 32 I 4
— D +0. 04/ 31
Ky +0.6y +0.57 32

BLE3HATHBL TWBELENE, IR IEAERT I hic=, ¥ = von—
yoorzdnE L KM B OkF500 - W), KZB (855 71) Z(Lit < ofEigiakas
<, ZLHSEOREZEL D HiOF 2 Z{k its (W) LFRABETH 0T, ko1
ELat & Kilis]  BEOLELFH & B L ISGE, WARTEONAERELFTCEATX
WeEHZ5,

B b A AMEC L R & R U MO Bomkdmsisdhid, A-56 MELAHEE 14
{kat, MO B X85 2 Z(L3t D Wi T 5 DM BN TH 505, BEDMZI O FkiiEhi
WOT LEOFERERMAL TRY Eoito

LOEESS, BEMHOMASEE RSB, FOMREE R X, W2RTHL
WA DL HOERRESY r,n &L, %4ﬁ1%t2m®§ﬂﬁ®¥®wgﬁ¥%1a&
FTHERATEX OIS,

R=tA/ri4rd+r
n & ra A & AR, Wik EERE LT 2HOESH kb, ZOEEE 5 RTHR
ﬂ-c

Table 5 Observation accuracies of the differences between respective
daily mean values measured by two observatories.

I |

‘ -] H z D

: Probable errors ’ +0.87 I +1.07 +0. 09’
‘ Standard deviation { +1.1 | +1.4 +0.13

APECTIIHEOEOME, HAELHE 2 HLEOHIMFEEE U B 2R L TAiu,
L L ZOERERRETDHHOT, HURECRET 5L, KxESNHT £1.1y, S8
Hht L4y, RAT £0.13 L3,
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3. KXEZ(LOHIE

WWﬁeﬁmuuﬂ%Ul5&@%@%Kmﬁm%oﬁﬁﬂoﬁm%* y CHAUIAREZE
fbEvbhs, ZoZfhizbsick h R diET, RGOS E%E a<tm%mm
KRk TH 5,

1964 42 1 A& 1965 48 1 A S{EDOES AH OFSHEDE L KEEL G E LTHHBL,
COWIFEZEADEFHEICHIEL 72, 3HAERSOKFERLRAIZHEO ROMH T, K
BRLID X 1965 4 1 F OERSATFHR D - 7O THIF &R CH & L THRD & 72,

Table 6 Secular variations of the observatories.
(Jan. 1964—Jan. 1965)

Obs. H z D |
Mb —47 +22y +0. 4/
Ka -6 +23 +0.2 ‘
Ky -4 +16 -0.7

4. KEHRHORAFEENHEE

4.1 HEHEOHE

KEZLBEWIEL 72 EHEOHEE 25 2 TR L7z, Ml ZEFHED S OMRZE R
HT,

L S4B - MR o BEEFIL - RO HE DL TVW3S, 4 HEOHERO SRz
v,

Z LA bR LR « AifE « EEIL - BETENEh 56«60y + 631« 63y TEHES
ERKEW,

%2 ECEPABTEALTWSEIE, BAMICES30T, TOEIZL E5iiahid
OHIAEL T3, Zhixvbp 5 post-perturbation ¥ 7:i% after-disturbance effect
L vbhi < 13 Bemmelen, Mcnish £, f5E Tk Sugiura® &EizX DS T 5
Dst 203D TH 5,

BAATRA LB &, ZOMAELORAVHECEZILRL TH5 &, 10ED Ty T Hilk
1.00 ioxf L, ZiEay 0.90, EEBFL 1.02, BE1.05THH, HENR4HETRY, KGE
R IEEAREL Lo T3, THIFREREMOEHCL5I0T, HAEL#HETHE
FrEELAETRERSWI ETH B,

4-2 AEHiEoEI L 2K,

B OO KESFNOEFIYE L ZK, &DRHRIZOWT 1953 4425 1958 : 5T
OWIZ SN THFHEL TS, BESEDBIRIREREARDOLTERL, AR TIS5E
ThAL, DK, 30 lEicksiAickELLY, ZK, 30T, 2K, 30 DLLicow
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TEOBSE LA HHLT, CRASKIBECIEDS & EB< TS,
AR 1958 400 BAMBED WRIMTTO SK, 15 1360 5RIEE KD, Thi
& BUAFR DRESRIEE & DRIRE BTV B,

Eu’?o 5 10 15 20 25 30 a5 40
107 - 10
0 = b
-10 ‘ -10
-20 : ~20
-30 “Lao
10 e . 10
0 LM - 0
-10F  AH (Ka) : * . -10
-20f Aa/zk'--al r -, . 420
-30t -30
101 — fa
of~ 0
-10F  AH (Ky) : .. -10
-20} A%K,‘ﬂ‘r . . . 1-20
=30l d-30
10 ~—— . . . q10
] ;\:M".\s 10
-10 AH (Kn) : - T . 4-10
-20 A%Kf =0.6" . y R . 1-20
-30 . 4-30

Fig. 3 The relation between the deviations of daily mean values from their yearly
mean values in the horizontal intensities and 1K, at the observatories in
1964.

Table 7 The relation between the decreasing of daily mean values of
horizontal intensities and 2 K,. 4H/3K,=1 (3K,<30)

Obs. 1953~.54 1955~-56 1957~58 1958 1964 Remark
-1.57¢ by Kuboki
Mb
-0.57r by author
-1.0y -1.2y -1.37r by Banno
Ka -1.6 by Kuboki
-0.6 by author
-1.9 by Kuboki
Ky
-0.6 by author
Kn —-0.6 by author

OO EFEDFET 1964 FIZOoOWTHNA, FIRICIT 45k 3 8EY
fHE 2K, LOBMEERL, HENIETSHEGSOMK, B 2K, #5132 3K, i
YT HAORFHHOEHETH S,
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" Feb. ' Mar. ' Apr.
AH (Mb-Ka)

Jom.

! Ma.y

AH (Ka-Ky)

AH (Ka=-Kn)

S %

. e o = .

-e -te -
- 0

Fig. 4 The deviations of the differences of the daily mean values from their yearly mean values between the

observatories in 1964 (horizontal intensities).
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2K, 5330 BAEIZOWTIZGEA K& BAREEHE Bk V23, 30 DINTIHISIFE R
FIZEP L Tvb, 8« ARKSOBRARE B LT 7TERICHE L,

T ORISR B MO 7o/ NS WEER TR LTV 5,

ARAROHETIX, BEOMEHBLIEH « Wiz BRPE D KELETH S, FFEC
FWHA LTI PEL, dEZERIUEE L ->TW5, THRITKEHETIO BN
i, BAEMINEL ZOFBOHE CIIFRECR S & Bbh b,

COBPBITEHLDOT, TOEHOBLRTHEHADHADOFIHICHIELTH, Uk
S ELOESIW Y DL DT,

43 S E B

S REDHERS Z W ARISTL 72, WARD EE» S, iDL SHIFEOMEEZF 723
D (Knpl—Hlikd), fhpO i SEROEES b (Hiff—ERE), HiffOE» SR
WD ET b O (li—REEFIL) ZRLTW5, RTEFIZARICEILL TWA DLk
UKD AT, #AHEELE D, FMEDEWIEOHED SHIZO WM O ZF 1V icd DT
BBHMP, 41 TR~z X SIS, BVHEETIIELURIC X % A BB ORIV NS VDT,
HEROLEIMTI DX S IKBbh 5,

RN A D &, (i —HiRE) AL AEL, ZoXWRIE 4y T-FAEV,
(Ml —FER) OZEBRIE 11y, GE—FERFL) Ed - & /S 8y LT, Ml
OFfHENs 100 km U TIEKTH5NOMMEETT T 24y DNIHRD 2 L 21T,

(hilibid—RERFIL), (W —ERE) 3BbhTuwiwvss, (Ll —Hik) 2134 Ao
2 45y OREBARD XA B D, BAUHISREIBFTHY, TOMIZ S E o T2 ik
REA BB,

4-4 HhEEE 2K,

2K, LHsEORHFRERESKTTT, £ARENT 5 2K, O a0l oz %
HT,

. S S R SR S| S M R
o AH(Mb-ka) | e
0 b — s B i s LS P!
-sL o B xep 50 = 0057 “Ls
& AHCKaky) o
) et et L. 1
sl A =008 T Ls
¥ AH(Ka—Kn) }
0 s S VLN — 0
sl AM/Zléio =0007 . As

Fig. 5 The relations between the deviations of the differences of the daily mean
values from their yearly mean values and 3K, in 1964 (horizontal intensities).
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Fig. 6 The distributions of the deviations
of the differences of the daily mean
values from their yearly mean values
between the observatories in 1964
(horizontal intensity).
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(Feism—HifE) <k 1~2y, (HiF—
BE) Cik 1y< Hv» ORT 2K, i
L TEinLTWS, Thixd-2 TR
L&D BARPSHRT YRTHY,
(Ml F—FERFIL) 2T EAEEBL T
TVORFUTHD,

LB DI VWO T, EFELRIIMENS
HiZR W3, KIRDE % M5 At i L
2hOHBRPRALTHS, ZK,=1
R s RgmEE  (Kimn — Ak T
0.05y, (fiffl—mE) T 0.03y D
HDTHEA,

4.5 HFEDIZERE

HALA I X DR IRE KOS &
2OZE, LSk 38R, 2K,
0 LAFTIX0~2y BEETHD T LM

oz, HHEDEFE,» HOBEREZ KD B LWBROMY T, MREDHAT LY 6

THRL,

Table 8 Standard deviations of the differences of the daily mean
values from their yearly mean values between the
observatories in 1964 (horizontal intensity).

' Obs. ! Stand. deviation N

| Mb—Ka | +2.17 66 |
| Ka—Ky | £1.6 66 |
' Ka—Kn ! +1.4 359 {

W2 ORHEIRZE I, MU OBERESRY (iR —HlikE) - (Wi —EE) » k&<, (i

FE—BEEFIL) 23/h& Vv,

WOHPSMEDHM 2D &, (LilHI—HiRE) TIXEFGE»S £2» OFHD LD
2 8l%, £33y DL DH 2% ThHh, (HMM—EE) Tk 8% - 97%, (Hil¥l—EFFL) T
& 92% «98% T, HHOMMAD (LiGHI—HiRE) HAEL, (HF—REEL) »/hE,

3 8 ROIFMERE & A A DEMOMBREFE TR TRLI, Zhiz X % L #iHsRZ213 100
km % £0.05y L, FERENO &7 - THIFHERER +1.2y 0Lz B ITED, Th
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RIZABZ L &R,
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Tl ) DENRD DD, HHRORE
KD FEH WEETR B0 &,
3AXRMPS 4 B LAOBSHI X D
ZDPEEAR T 275 b ORI >S5\ 7z
o, FHERERKELS L DT
HHLEZD,

4-6 WREOTEREL 3K,

HAEDIFERENL L X STELICX

B 3 SRy DB 243
- . Pl
N 220F B ookmy= 0057 o
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giuﬁ
%00 . ,
500 1000 Km

Fig. 7 The relation between the standard devia-
tions of the differences of the daily mean
values from their yearly mean values and
the distance of two observatories in 1964
(horizontal intensity).

D, BEHESIFTVELES R, BERDLDRLLIEED

BEPZHARDIDIZ, ZK, % 8EHIH, ThFhOROH L EOFSIHH HOEER
ELE DT HFi 2 RD DO IE, B8R TH 5D,

Zkp_0~4 S~9 10~14 15~19 _ 20~24 2%-29 26-24 S35
AH(Mb-Ka)
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s i
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Fig. 8 The distributions of the deviations of the differences of the daily mean

values from their ye

arly mean values between the observatories at

some grous of K, in 1964 (horizontal intensity).
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Table 9 Standard deviations of differences of daily mean values from their
yearly mean values between the observatories for some groups of
>K, in 1964 (horizontal intensity).

2K,
Obs. 1 i
0~4 | 5~9 |10~14 | 15~19 | 20~24 | 25~29 | 30~341 35<
S Rl IR )
Mb—Ka +2.0r] £2.0y; £2.0r; +2.4y +2.0y; =2.0y¢ +1.9r, 2.4y
— - w |
Ka—Ky +1.3| +1.5| +1.8| +1.5| +1.4 ¢1.7[ +2.27 2.9
Ka—Kn +1.2| +£1.4| £1.7| 14| =+1.1 i1.4’ +1.3{ +3°1
Mb—Ka _ o w
v | KoKy ZN=36 | 27 | & | 7 | 72 a7 B | 13| 4
Ka—Kn SIN=359 | 27 & | M | ™ 46 35 | 13 4

WMOKXY, DK, » 35 LlboL FITBEERAENIERITKEL, BEiEOEY (Fifd—iE
B T—FARERMEICL DT EEZRLTVS, IS HOBERICD T 24,

2K, 30 AT Tk (higpl—Hlif) T 2K, 16~19 OERKEWEPIE—EOMEETRL
W5, (Hlif—EE) Tk ZK, 10~14 TRELHEEZRTIENE 2K, OBnd 3tk
KRz AL T3, HIFM—BEIFL) b TroZEMizd s, HEIELEWEER
T, 2D ES RlE—REEFIL) CTREEMT WD U X STEORE L MEADY &2k
WTHANE K, Hi AR ZE OFRHEIRE LB BE 2> & W U 2o B R I Wl 2R T, AU O
WA (s —Hlite), (R—RER) T SR THHERENAE W LIFERTRE DL
Tdh5,

CHlife—RERR) T U & HTFAVDE 0 &, FEUER 2% IS EE 2 S H U B R 218 < s
D, (ZiGHl—HiF) T, 2HAETUX SED MERIR Y BEicdhrib by, B
RIE—RET (HiR—RER) DA E R BFEESHAERICA > TL B ERS,

5. #ES N0 B FHEOHSRE

5.1 RA¥EHEOHS

A4y I & R B oS 2 O RICR L7z, SAER S, ML 3RS0 5 BT
—FHRC X STDOEEE ST VRS TH 5,

SNV > T 4 R OHEB OMISIIKFELS T E X L v, RIS AKFRIGE DR/
WThoicicw, BFEHHOZEDRIT LT - HifE] - BEFIL - BETThLh 187y -11y -
18y -1y ThHY, AFHIMUIHLTHSE 1/5~1/4 BREQNSVIOTHD, FE
BRLIE W E 2 Bh5

WEEHO A B JETHE DS, 10y BEOLBE T, KEHSCET 5 LES
ix 1~2 gFhTiimetn3, '

A YEgEOREIE, EHILS—FAEL tho AT, HHWRHIKESKEVS, fho
WIS KE D - 7o) BT X BV,
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Fig. 10 The relation between the deviation of the daily mean values from their yearly
mean values in the vertical intensities and 2K, at the observatories in 1964.
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Fig. 12 The relations between the deviations of the differences of the daily mean
values from their yearly mean values and 2K, in 1964 (vertical intensity).
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Fig. 13 The distributions of the deviations of
the differences of the daily mean
values from their yearly mean values
between the observatories in 1964
(vertical intensity).
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Fig. 14 The distributions of the deviations of the differences of the daily mean
values from their yearly mean values between the observatories at
some groups of 31K, in 1964 (vertical intensity).
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Table 11 Standard deviations of the differences of daily mean values from their
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Fig. 16 The relation between the deviations of the daily mean values from their yearly
mean values in the declinations and 3] K, at the observatories in 1964.
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I‘lg 17 The deviations of tht differences of the daily mean values from their
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Fig. 18 The relations between the deviation of the differences of the daily mean
values from their yearly mean values and K, in 1964 (declination).
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Table 13 Standard deviations of the differ-

ences of the daily mean values
between the observatories in 1964
(declination).
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Fig. 20 The distributions of the deviation of the differences of the daily mean
values from their yearly mean values between the observatories at some
groups of YK, in 1964 (declination). '
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Table 14 Standard deviations of the differences of the daily mean values from
their yearly mean values between the observatories for some groupes
of 3K, in 1964 (declination).
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Fig. 23 The deviations of the differences of the 5-day-mean values
-.from their yearly mean valnes between the observatorxes in
1964 (vertical intensity). :
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Fig. 25 The deviations of the differences of the 5-day-mean values from their
yearly mean values between the observatories in 1964 (declination).
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The Differences in Geomagnetic Field
Components between Observatories

T. Arak1

Abstract

In this paper, used data are Kj-indices and the daily mean values of each com-
ponent of the geomagnetic field, observed at Memambetsu (Mb), Kakioka (Ka),
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Kanozan (Kn) and Kanoya (Ky) magnetic observatories. Secular variations are de-
ducted from the daily mean values. The differences of the corrected daily mean values
of each elements for three combinations of the observatories, Mb—Ka, Ka—Kn and
Ka—Ky, are studied.

There are small changes of daily mean values due to the daily level of geomagnetic
activity and the daily sum of K),-indices, > K,, are used as daily criterion of the activ-
ity for quantitative studies.

It seems that the differences of the daily mean value depend a little upon the cor-
responding > K, for all elements.

In the case of the horizontal intensity, the standard deviations of the differences
from the yearly mean values depend upon the distance of the couple of observatories,
while in the case of the other elements they do not.

But if the differences of 5-day-mean are used, the standard deviations from the
yearly mean values depend upon the corresponding distance for all elements.





