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SUMMARY

1) We have tested the quality of the geomagnetic data measured by
magnetometers at Icheon, Yongin, and Jeju as operated by RRL. We have
found that the Icheon data quality is overall reliable while the data from the

other two sites 1s sometimes unreliable.

2) We have examined the World Data Center (WDC) system and technical
details regarding data contribution to WDC-Kyoto.

3) We have developed an automatically running program for K-index
calculation and display using the geomagentic data from the Icheon

observatory.

4) We have examined a number of geomagnetic data centers around the
world to check technical details of data release to general public and
scientific users, and have suggested the data release method that is suitable
for RRL.

5) We have examined various phenomena in space that can be studied using
ground magnetic data. Also we have started substorm research using
various data set including the geomagnetic data obtained by the Icheon

magnetometer.

6) We have administered an advisory committee, the mission of which is to
make recommendations to RRL regarding future directions for RRL's space

weather research. -5-

7) We have examined several physical models that are in use at SEC for
space weather forecast. We have suggested some possible models that can

be used for RRL after some proper modification and improvement.



x5 Ak 8
“LR A )
A 1A A Exoweuyg 11
A2 A ATF 3 A3 14
AL A ARA Ao AR a9 Rkt 14
Al 2 A World Data Center (WDC) ket Xfod-5 18
A 3A LT JHE 93t K A+ 22
A 44 ZAEHA doly Ag WHY FA AA 46
A 54 AA7] dHoly &8y AHE AT 67

A6 A TN BT B B A 9] B

A - 80

A7 A v FF3AARMANE SECO oH A]~EH ZA} 84

A3 AY L A 101

Al A A7 Aol Ao, _ 101
A2 A ARATAL A9 A5 FEE SIS

&3k A<t 102



=

=

1-1 2000 (13 %) #7133

2
o] -8, olH-AlF ARt AT

3-1 et AR Ws el hE K A% 4

16

22



qJ MW MHMMHMMKHMHKHHKHHKHHKHKHKHKHKHKHKHKHKHKHKHKLHKHHKHWKEYWHEWHEHHMEHEMRH
N o (P o P O O o\ M A P o PR O R o D o PN M A P o PR O R « D o PR N | R o |

§

4-10
4-11
4-12
4-13
4-14
4-15
4-16
4-17
4-18
4-19
4-20

o], &<l, AF AR
o, &Sl Az AA7]. .l
olH, &y 227
K A=
K A5 o]
K A5 o]

K A& 4. 044..28.1
A 2}

WDC-Kyoto &4
8

WDC-Kyoto ¥+ 4

CARISMA #=4

CARISMA .5 0] E..]

South pole-statton—<4

INTERMAGNET <&

INTERMAGNET <

SPIDER.. ¥

SPIDER -4}

Omniweéb

WDC-Copenhagen

WDC-Copenhagen ¢

WDC-B -]

WDC-B ¢4

WDC-B ¢ -9 -
WDC-B ¢
Kakioka A}&
Kakioka A}&
Kiruna A=

Kiruna A&

14
15
15
42
43
44
45
48
48
51
53
54
55
55
56
57
58
58
59
59
60
60
61
62
62
63
63



H M M HMMHMMHMHHMHHMHHMHHMHHKHHMHHMEHHMHHMEHHEHEHMEMENERH
1 S o P o PR R S o P o PR M N P o P N S | P o P N O o P o PN O o N o P o P

W

4-21 AUGSBUG 4| °] ¥
4-22 UCLA €49 AA}+7)
4-23 UCLA <9 A#F7]

5-1
5-2
5-3
5-4
5-5
5-6
5-7
5-8
5-9
7-1
7-2
7-3
7-4
7-5
7-6
7-7
7-8
7-9

2718 AFA A A

Tsyganenko =@ A4t o

IPSS] ACE.2..2)4k7). 3.4

o) A At

Dst A4 4

Dst A4 o

Sym H A
CARISMA A8 4
Kakioka A}71# A5

NOAA SEC %734

Costello Geomagnetic. Activity. . IndeX .o

Costello GeomagneticActivityIndeX ...................................

ACE 94 A=

HFes ds =2l o

IMF o5 249 4
1 =

HEFE o F-Rr.of

IMF o= 2d 4
STORM =9 ¢

7-10 D region absorption =2
7-11 VTEC 249 o

7-12

REFM 29 ¢

_10_

64
65
65
67
68
69
70
70
71
72
73
74
85
86
87
89
89
90
90
91
93
96
98
99



HA ALEA F dF(LTFIREF FAA AFAM G AT

Hg 2o

A1 A

FA A LA e AF(LTF)HE

1.

N
)

4
o

=0

H

]

e

o
T

o WDC

Z2a9

o KA

s
o

O

+
i

o WDC =}

A
A

714+ Modeling Framework |74 &

o SEC7} A}

o

2. AEA ARGl o w7

R

B!

]
—_—

{r

N
)

o

kA, A7) e

0

ZO
ol

A
4

B/
W

e

K
o7

o

ofel utz}

7+ A

AaA B w3 fAdd Y] ARAT

teh ol &

3|

al o
=

=
=

)1\_]__

B9l W= SECe 3714 A

259 K A%

B!

>

=

o) =4 dlolE AME 5%, A4 wBg vhehy

] %]

=
= Hl

o]

~
file)

A Al

ol =
~

bol AaAAT 20 Ao

)

w7

=K

27|
Hr

9 a7
b sl AR el QAT Sl o)

A

AO

3. A WA

T
o)
!

wa glem, 7}

gase]

op

a4 A AARe oz FelA

T
T

"ol A, WDC

e

=0

Al

oF

“WDC

B
olo

~.
2]

ol
o

T
™
X

M

0

A

, FS AT A 2A 9 local data center

o] FAMES Al &

p==
[e)

=¥, WDC

ol



A 7]

S
T

AL TANE A=l F

T
T

toith webd ol Aol A

5

ATt

Aol A3

4

al

LOLN
fite)

)
B

=

—~
file}

et = A2

S

A5

B

o

ar

blet.

5]

ol A7E A3

)=
‘__IE,‘

o4 ol e} gl

B

el
;OO

1

Aol g vl A}

el
;OO

1

CEE CE

(1) AstAFart 7] B3k

o AEA 2715 HelH 9

!

s/w 7

-
| .

[e))]
A

el

o A A A7

(3) AFAF27} 7] BGet

W
ﬂ

!

X
i+
o

4

B

:l_L

(e

(4) 3t

)

) TAA ATHE

ki3

‘CH

. (s1¢)

o FAA FF HlolH

4| A

X

™

fife)

Nd
ojy

N

L}L

bl

(2) World Data Center (WDC) #=& ZA}



& 71zt

PN
T

P 2hA)

S

b, 7bs

°©

oA 3
A elng zA}

3

j
=

&4

o]
o TH&°], WDC9 75 ¥

o #¢ A#HA dHely F2

o WDCo|

=K

A

°©

AN
i=1

E v 7= f4A 7t

5

A

A=Y

Ael

#4714

L=

T

o K A

H
)

HA A

k)
y8l

b ol =e] o

°©

2]

-

A
&3t

9=
b | el

B Jlee] AgAANA
1

)

=

=

.
B
bol 2§

SF X
s}

)

ol g
REE

A A

o I}7 HIAAT4 A=A
A

(4) A=A deoly Ale Wi 9
o A=A HielH

ol

Tor

!

ol
m.m

5
B/
4
B/
Tk

o

i+
B/

13} dE7k= A

_13_

(7) "= $-FLZAEAE SECO o B A8 AL



Al1AE AHA AEY A= FHE 9

o1H, 89, AFNA 7] GFo & B}
A% A Y Ssith ol E A AR

Kakiokaet 91 A% =lol7yl atkal =]
2000-05-29(12)-06-01(12)

L}

\r

=X

akioka A}5& o

omg FH A3 1

§

0]
-20 4
-40 ]
-60 ]

S| s

o
Dst

30400
- 303503
-3+ 30300 J
= 30250

30200

E

|

_ 20400
£ 30350
2 30300
S 30250

” 3398

S 30200 ]
2 30150
S 30100

30050

%

© 30100 4
‘© 30050 4
% 300004
X 29950

29900

%
w
o
=
o
=1

Lod, (11,1
1=
Q
N
o
o

[ %]
&
IS
@

uT

a3 1-1. 2000/5/29 12:00 - 2000/6/1 12:007kA1¢] Kakioka, ©]3, &9
A9 Az27] wgk An, b W sjdelA Kakioka®t o] (E

~
N

doleE g/ el Az%e) Bt nT welold,

d 1-1 2000 5€ 29¢ 12A1 7€ 2000 69 19 12A] Afolo] dojdt =7]3

A
Astolth. o] 7|7kel ol A7) EFe] Ao A
A}, 491 Ao Eo N BEATS} kakioka AIHE BE

_14_

EX

o] xle] ZA¥e} kakiokal A= A<

Apol & Helth,



2000-07-19(18)-22(18)

Yongin

Icheon

30060 4 T T T T T T T ' T g T 30510
g e | e

© 30000 3
—EC_“ 29970 ] 4 30420
X 299403 - 3030
29910 - 30360
29880 : . . - . : - 30330

18 24 36 48 60 72 84 20

uT

% 1-2. 2000/7/19 18:00 - 2000/7/22 18:007+41¢] #5 A},

% 1-2+ 2000 7€ 199 18A1F-E 20008 7€ 229 184 Alol
Yoyt A7 FF Astolty. 7Y 29 124 o|F o|He] pZuol
B 9ok o) Zizel Lolut A/ EFe] Aol A olHe] Aus

2000-07-28(20)-31(20) st 439}

4 T T T T T |
20 ] =
40 4 ] ) O] = E Cx)_]. T;I:
50 4 ] -

] ] o Al ]
30480 . : . TOE A
30400 - 1
30350
30300 -

38356 7
30350
30300
30250 -
30050 7 " T " T " ] 30400

30000 - 30350
29950 ] ] 30300
29900 30250

20 24 36 48 60 72 84 92
uT

Dst

Yongin

Icheon

Kakioka

9 1-3..2000/7/28 20:00 - 2000/7/31 20:0071A41 9] #= A=,

_‘]5_



a9 1-32 2000 79 28 20A1F-E] 20004 7€ 31 20A] Atole] dojd A7 EF
of Aoty o] 7|3l dojd A7)EF o] AfollA o] e Ao} kakioka®] 2=
7ol dAs & A kakioka® A= B AolE HAT &9 A A
aek Aype] @ ggol xdEH v AE7A H e Atdle 2"z yEh
AT

i we el U A wAE A9 ool Ausk $9 AF % kakioka A
kel el ol

00-01/11-14 0.95379 0.99422 0.98481

00-01/22-25 0.95051 0.98551 0.98658

00-02/11-14 0.99083 0.99757 0.99364

00-04/06-09 0.99083 0.89307 0.99373

00-04/15-18 0.96488 0.69067 0.95487

00-04/24-27 0.97314 0.62657 0.16626
00-05/29-06/01 0.81895 0.51945 0.88201

00-06/08-11 0.92636 0.62421 0.94879

00-06/26-28 0.94184 0.5402

00-07/15-18 0.9883 0.94642

00-07/19-22 0.94445 -0.49138

00-07/28-31 0.91216 -0.18781

00-08/12-14 0.98834 0.99986

00-08/28-31 0.95553 0.99964

00-09/02-04 0.94526 0.99952

00-09/17-20 0.98217 0.99969

00-09/24-27 0.93199 0.99909

00-10/04-06 0.98152 0.99987 0.98636

00-10/13-16 0.98079 0.99949 0.98548

00-10/22-25 0.92702 0.9959 0.81831

00-10/28-31 0.97345

00-11/04-07 0.98555 0.99979 0.98395

00-11/10-13 0.98381 0.99942 0.97575

00-11/26-29 0.97974 0.9995 0.96446

E 1-1. 20009(1d7h A7|&F 7]17HE<ke] o] -kakioka, ©]Z-8<%1, o|H-AF Ar=7ke] AdHAF.

100% 4 =] &
of whal H+t

A =

ol ATl - Hit °F 09

—_
ot
=)
2
o
&
o

| Hd 3 dE o] kakiokaZS H|wdte] ¢ 77 2%
X JE7F s



A o] FE Aoz B+ vk AAW oW} § A Ao F AFE e
Aole welth Wit of 079% UAE o] Erhm shrlel Felsb gl £AZ Uad
golo] A9 4079 Afelo] 53] wl$ BAA Brhs AL FA F w1 9
thE Aol 0999 99X ANE melFE F4E Utk webd §919 do)
HE 28 52 8 /nd AT dsE B3 AR 4U4S g PE ¥
Aol & Aotk W e T 71z Fokol Ulg 7 Ae] Ant gl Ao 2

Yok 2L A= 2001, 2002 AA] FHzbel] wia] wbEsEAT 53] o]
o =

=

Hlate] g9l AT Amr Arih Y@L Kol
A= oa] Wil JERiEy iy

AT S AFS L7}

2001 01¥ 0.95224 0.96568
e 024 0.9628 0.94347
2001 03¥ 0.65883 0.84309
20013 04¢ 0.99633 0.96996
20013 05€ 0.92954

20013 06€ 0.86584 0.88029
2001 07¥ 0.88491 0.05327
2001 08¥ 0.58554

20013 09€ 0.91018

2001 10¥

2001 119 0.12585 0.29914
2001 129 0.99173 0.80403
2001 B 0.805799 0.719866
2002 01¢ 0.98914 0.45255
2002 02¢ 0.734 0.9271
20023 03¢ 0.95224 0.68137
2002 049 0.99344 0.86594
2002 05¥

20023 06€

20023 079 0.87641 0.85009
2002 08€ 0.94324 0.6877
20021 09¥ 0.99617 0.94684
20023 10¥ 0.82594

2002 119 0.43077
200213129 0.90576 0.93808
20024 3 0.912927 0.753382

_17_




&tttk WDC

S

SRR

QAp7b obi vho] ojsh@, ARAF 7193 WDC Abole

A

A
gkt

°

L

World Data Center (WDC) &#d FA} A+
o,
5l o of

°©

)
3

=
A}
=,

=

=

A2 A

1. WDCel 7=
MOU

Aol 7= 3t

g

A

(?l,

=]
=

EDS

T
T

2 gk AFE A28 A8

HER 3ol A

T

s}

Al

%
R4

N
L

T

2

°©

o

b o3le &
o 2 FH, 20073

o of

x,lbﬂ

QI
=

=

=

=

H 1A

=

Sk,

Al Azwk WDCol| A& 3h=
e

1

Ry
I WDC Atele] MOU

=
=
=

4 =}

Kl
Z o
- —

A7

2

T

T

T
T

Foubglod, 2007 119 11

A

k)

o 227
A gkry. weAl o

Itk WDC

o]
A
2 A

)

, &
7]_ sl

o

al
<

A

(ox]
X

%

H

T

T

7|2 AA
T2 A A7) AFFEE WDC-Kyotooll &3k Z o]

S
=

il
H ol

AU el 2ZAA =971 99l Ao Holw 2007 10¥ 189 3 A AW

=
-

=

-

o]

ol

B

T
N

ol

O

=

X

o

gA g = WDC A= AEe 9

_18_



2. WDCell & w3 A3 xAF 43

WDC+= 1957-195813 2] International Geophysical Year (IGY)E Al7] 2 International
Council for Scienceol 98] wEo]Htl dHolE o o7 % %3 AL 5L thn]saL,
o]y Al3Aket AFEAFe] WG] Al To= sl oy vebel] AEIE wHE|A
=9 HATE 20039 @A, A AMA] 52 e WDC7F 853l 9l

T Y BdE x4 WDCe ofufof .

o World Data Center for Geomagnetism, Kyoto

o World Data Center for Geomagnetism, Copenhagen

o World Data Center for Geomagnetism, Edinburgh

o World Data Center for Geomagnetism, Mumbai

o World Data Center for Solar—-Terrstrial Physics, Moscow
o World Data Center for the Sunspot Index, SIDC, Belgium

53], &= ofefjol o] o] dHolH AE7 &9 Folvt

o Airglow National Astro. Observatory of Japan

o Aurora National Inst. of Polar Research

o Cosmic Rays >Solar-Terrestrial Environment Laboratory, Nagoya University, and
College of Sciences, Ibaraki University

o Geomagnetism Data Analysis Center for Geomagnetism and Space Magnetism,

Kyoto University

Ionosphere National Institute of Information and Communications Technology

Solar Radio Emission Nobeyama Solar Radio Observatory, National Astronomical

o

o

Observatory of Japan
Space Science Satellites Center for Planning and Information Systems, Institute of

o

Space and Astronautical Science, Japan Aerospace Exploration Agency
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WDC-Kyoto2] A& dE& &4,

o Indices
- Dst index / Real-time (quicklook) Dst index in this month
- AFE index / Real-time (quicklook) AE index in this month
- Plot and download of Dst and AE (Hourly Values) indices [Since 1957]



- Plot and download of ASY/SYM [since 1981] and AE [since 1975] indices
- Kp index [Since 1932] (with ap and Ap)
- The quietest and most disturbed days [Since 1932]

ok B2 AeE A AEsta AlEsty] A% sEe ke wwh, WDCO 9 A4
ol vt & & vk fef A= B Al BRaMolA mF AWetr] oy o
3% 584 =2 72 stof dojxiny. Erb ofyel, o #d g3 s )
w/7hzxskel WDC 15 &3 7] Juh. &5 el WDC #A &

WDCell A=E& AFstz] g dnkAl £& GUIDE to the WORLD DATA
CENTER SYSTEM Issued by the Secretariat of the ICSU Panel on World Data
Centerell ofefj e} zro] tefe] 7j&Ho] vk =iy A4 Wy 54 WDCe
gadaE Fa & & dow, 2 AAdxE WDC-Kyoto9] M. Nose w45 3 #4
AuE St

C. Contribution of Data to World Data Centers

1 World Data Centers receive data from individual scientists, projects, institutions,
local and national data Centers, and other WDCs. The mechanisms for data

acquisition include:

a. Routine monitoring programs, which may be operated by the agency that
operates the WDC.

b. ICSU-sponsored scientific programs. Major programs should include a data
management program, developed in consultation with the ICSU Panel on WDC,
giving details of data to be submitted by participants to the WDCs or other
appropriate Centers.

c. Statements or recommendations by international scientific organizations, approved
by the ICSU Panel on World Data Centers, and published in the appropriate
discipline section of the Guide toothe WDC System.

d. The WDC Panel's "data rescue” program, which involves all parts of the WDC
system and has two main aspects: (i) safeguarding older data sets which, for any
reason, may be at risk of loss or deterioration; (ii) digitizing old data sets (e.g.,
geomagnetic and ionospheric data) to enable modern techniques to be used for their
analysis.



e. Voluntary data contributions by agreement with a WDC. A WDC i1s not obliged
to accept all such data offered to it.

2 Contributors are expected to provide data to the World Data Centers in specified
formats with full documentation, preferably in computercompatible form, and to take
responsibility for quality control of their data. World Data Centers can normally
only undertake quality control for data sets or data products that they themselves
generate, though they are encouraged to assist data producers and users to assess
data quality.

3 WDCs do not pay for data on a commercial basis. They may offer other data or

services in exchange for data, or agree to contribute to the cost of acquisition



K A 74

ki3

_(H

R E

ﬁo
o
it
o

A3 A

A A7}?

nH

)
<

1. K A

= A4 AUDE 7122 A5 1) 3A7HK

PN
T

e K A

7t A7) B3

o]t}

i

2o

= AA7)e] W7 3A1% %

ArsE =AAE 1930d el

&k el

) %= 2] &= (Quasi-logarithmic scale)@} ®] 1L

N

],

°
=

43
3}

1
&

Joll whel =] 2H7]

glubete] o A A7) W3 (E00nT) <

o

3

Kol
T

3-1

Hand scale

1

)
pal

G A
— 22 —

el
B
i~
or
of-
ﬁo
=l
3|
K7 ‘H_OIL
TR
do| 2
N
] :i o0 (@]
_.mm %‘Mm 3 oy N m S =
N | | ! | | | | I3p)
il NEI R
N |~
ol
~ | "
A=
NE:
o)
ofF| —
T
oLl o
o 0
¥ T
M|
=| A
Uy
2|
— |
oR | =
e
F |
- N
)
o oF
W | o
M| _
"o

o

K 7

=

Bartels—Mayaud rule2 4 &

-

) .

g} A A7) sk u

o

3

3-1.

-
it

[ad]

3}(Sq)

_zfi

ggkell A&7 LdWBH(Sq)E

=

=

e, A2



T tE K AFE AMEs e AeR BE dugFd 3540
A3} o] A A7) AWMI(Sq)E AA 3= Wilol wal Zol7) 9l
A Aol AEd 2R gxd e 2

7] 4B (Sg)E Tk ¢
olE

o
=, A a9ga vad, S 398 Ax] -

C********************************************************************/

C# A_short demo program demonstrating the use of K_index.FOR file

C**w] Eit**‘l%’ﬁ]km**»@*&u**/}k*@*xl—**& A*‘E**&*@*Wgn‘;ﬂ al O}EH O:” Xq

PROGRAM DEMO
IMPLICIT NONE

INTEGER#*4 SampleStep,Size,Longitude, K9limit,MissingData

Cx Interval between data points in seconds */
PARAMETER (SampleStep = 60 )

C= Size of data arrays */
PARAMETER (Size = 3%24%3600/SampleStep )
Cx Longitude of the observatory */
PARAMETER (Longitude = 127.55)
Cx K=9 limit, here 750 nT */
PARAMETER (K9limit = 3000 )
C#+ Marker for missing data point */

PARAMETER (MissingData = 999999 )

INTEGER*4 i
INTEGER*4 X(0:Size)
INTEGER#*4 Y(0:Size) ¥ Array for Y component data
INTEGER#4 K_array(0:7) !* Computed K indices

I* Dummy index

I+ Array for X component data

C# Read the data into the X and Y arrays */
OPEN(UNIT=13,FILE='demo1.txt',.STATUS='OLD")
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OPEN(UNIT=22,FILE="K_OUT2.txt',STATUS="UNKNOWN")
OPEN(UNIT=21,FILE='"K_OUT1.txt'\STATUS="UNKNOWN")
OPEN(UNIT=23,FILE="FIT1.txt',STATUS="UNKNOWN")
OPEN(UNIT=24,FILE='FIT2.txt',STATUS="UNKNOWN")
DO i=0,(Size-1)
READ(13,%) X(1),Y()
X(H=X({1*10
Y@=Y({)*10
END DO
CLOSE(13)

C* Compute the K indices #/
CALL K_index(X,Y,Size,SampleStep,K9limit,Longitude,

MissingData,K_array)

C* Print the results #/
WRITE(*,'(813)") K_array
WRITE(22,'(813)") K_array

STOP
END

T 00T

C/ Compiler switches used:

C/ No save of local variables

C/ Default integer size: 4 bytes

C
C

C****************************************************************************

C
Cx
Cx
Cx
Cx
Cx
Cx
Cx
Cx
Cx
Cx
C*
Cx
Cx
C
Cx
Cx
C
Cx

This is a FORTRAN file that defines the routines for computing
daily K indices by the FMI-method.

There is only one routine that the user needs to call in order to compute

K indices. That function is called 'K_index' and its definition is :

SUBROUTINE K_index(X_data,Y_data,Arraysize,SampleStep,K9_limit,

long Longitude,long MissingData,long *K_table)

The parameters are:

X_data

Data array containing the INTEGER#*4

X-component of the field values. The field values are
stored as long's and may be whatever unit one uses (e.g.
1 nT or 0.1 nT). If one normally uses decimal points
(e.g. 49123.5) the values must be converted to long's
(e.g. 491235) before the routine can be called.

In order to compute the K indices for one day the FMI
method requires data for previous day and next day.

Therefore the X_data array must contain data exactly for
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Csx
Cx
Cx*
Cx
Cx
Cx
Cx
Cx
Cx
Cx
Cx
Cx
C*
Cx
Cx
C
Cx
Cx
C
Cx
Cx
Cx
C*
Cx
Cx
Cx
Cx*

three days (i.e if sampling rate is one minute the X_data
array must have 3%1440 = 4320 elements).
NOTE THAT THE DIMENSION STATEMENT FOR X_data IN THE
CALLING ROUTINE MUST BE
INTEGER#4 X_data(0:ArraySize),Y_data(0:ArraySize)
Y_data Data array containing the INTEGER#*4
Y-component of the field values. SEE ABOVE
ArraySize INTEGER=*4 giving the dimension size of X_data and Y_data
SampleStep INTEGER#*4 Interval between successive data points in
seconds (e.g. if minute values then SampleStep = 60).
K9_limit INTEGER*4 K=9 limit for the particular observatory. Here
the unit is the same as used in the field values. (e.g if
the K=9 limit is 750 nT for the observatory and field
values are expressed with 0.1 nT accuracy then
K9_limit = 7500).
Longitude  This is the INTEGER#*4 integral part of the longitude of
the observatory whose K indices are to be computed. The
FMI method uses this to determine the time of local
midnight. (e.g. Nurmijarvi longitude is 24.65, so
Longitude = 25).
MissingData INTEGER#4 Marker for missing data point (e.g. 999999).
K_table INTEGER#4 table (array) where the computed eight K values
are returned. So one should define in his/her program an
array: INTEGER#4 K(0:7). If the program is unable to compute
a K value (due to missing data) a value -1 is substituted

for that particular element.

C*****************************************************************************/

Cotstestesotstesetotese ot sk etk s ettt st e ottt s kel stk sk stk ok skt okttt stttk ok o/

Cx
Cx
Cx
Cx
Cx
Cx
Cx
Cx*
Cx

Written by Lasse Hakkinen
Finnish Meteorological Institute, Geophysics Department
P.0.Box 503
SF-00101, Helsinki, Finland
e-mail: Lasse.Hakkinen@fmi.fi  (internet)
phone @ (+358)-0-1929508
fax @ (+358)-0-1929539

version 1.0 29.9.1992

C****************************************************************************

Cx

C****************************************************************************

Cx
Cx
Cx
Cx
Cx
Cx

Retrogressively(!) Converted to FORTRAN by Phil McFadden
Australian Geological Survey Organisation
GPO BOX 378
Canberra ACT 2601
AUSTRALIA
phone : -61-6-249 9612
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Co fax 1 -61-6-249 9986

Cs December 1992

Cx

Cx This particular conversion is not to FORTRAN90
Cx so there is no dynamic allocation of arrays!

C*****************************************************************************

Cx Initialize the global common block variables. Since a priori we don't

Cx know the sampling rate and the size of the data arrays we should allocate
C* the space dynamically. However, since this is in FORTRAN(K90!), the arrays
C# have to be allocated at compile time. At run time, a quick check is

Cx performed to see that sufficient space has been allocated. If there is

C# insufficient space a warning is issued and the program terminated.

G
SUBROUTINE InitGlobals(Step,K9_limit,Longitude,MissingData)
IMPLICIT NONE
INTEGER*4 Step,K9_limit,Longitude,MissingData

Cs—————-—--—-

Cx Parameters of the FMI-method. These default values are best for several

Cx observatories. Changing the values may in some cases result in slightly

Cx better agreement between hand-scaled and computed K-indices.

O

INTEGER*4 NightLength,DawnLength,DuskLength
Cs Night fitting, Dawn fitting, and Dusk fitting lengths in seconds

INTEGER*4 HarmOrd

C* Order of harmonic fitting

INTEGER#*4 MaxGapLen
C* Maximum length of gap of missing data points
C# in seconds. Smaller gaps will be interpolated

Cx Larger gaps will lead to missing K-values.

REAL#8 KExponent

Cx Exponent in KExponent

PARAMETER( NightLength = 90*60 )
PARAMETER( DawnLength = 60*60 )
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PARAMETER( DuskLength = 60%60 )
PARAMETER( HarmOrd = 5 )
PARAMETER( MaxGapLen = 15*60 )
PARAMETER( KExponent = 3.3 )

INTEGER#4 Blocksize ! Number of values in the 3-day data
PARAMETER( BlockSize = 1440 ) ! 1440 = 24%3600/60

INTEGER#4 X_temp(0:BlockSize) % Data array for X-comp.
INTEGER*4 Y_temp(0:BlockSize) !x Data array for Y-—comp.
INTEGER*4 X_harm(0:BlockSize) * Harmonic fitting array of X-curve
INTEGER#*4 Y_harm(0:BlockSize) I* Harmonic fitting array of Y-curve
COMMON/TEMPS/X _temp,Y_temp

COMMON/HARMS/X_harm,Y_harm

INTEGER*4 PointsInDay ! Number of datapoints in one day
INTEGER*4 DataCount ! Number of datapoints in three days
INTEGER*4 StepSize ! Data sampling interval in seconds
INTEGER*4 MissingValue ! Marker for missing data point
INTEGER*4 HarmOrder ! Order of harmonic fitting

INTEGER*4 K_limit(0:8) ! Array of limiting values of the K indices
INTEGER#4 DefLength(0:23) ! Default fitting length for each hour
INTEGER*4 K_length(0:9) ! Fitting lengths for each K value
INTEGER#4 FitLength(0:23) ! Computed fitting length for each hour
INTEGER*4 X_mean(0:23) ! Mean value for each hour over fitting area
INTEGER*4 Y_mean(0:23) ! Mean value for each hour over fitting area
INTEGER#*4 MaxGapLength

COMMON/V1/PointsInDay,DataCount,StepSize,MissingValue,HarmOrder
COMMON/LENGTHS/DefLength,K_length,FitLength
COMMON/LIMITS/K_limit

COMMON/MEANS/X_mean,Y_mean

COMMON/GAP/MaxGapLength

INTEGER*2 i ! Dummy index

INTEGER*4 DummyTable(0:23) ! Dummy table for adjusting DefLength table
INTEGER*4 DefLimit(0:8)

DATA DefLimit/30,60,120,240,420,720,1200,1980,3000/

% Limits for different K indices (unit = 0.1 nT)

SAVE

PointsInDay = (24%3600)/Step
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DataCount = 3*PointsInDay

StepSize = Step

MissingValue = MissingData

MaxGapLength = MaxGapLen

HarmOrder = HarmOrd

IF( PointsInDay .GT. BlockSize ) THEN
PRINT *, CHAR(7),CHAR(7)

PRINT #, 'The arrays are dimensioned too small'

PRINT #, 'The current dimension is ',Blocksize
PRINT
PRINT *, 'You must change the statement'

PRINT *, 'PARAMETER( BlockSize = 'BlockSize,")'
PRINT *, 'to (at minimum)'

PRINT #, 'PARAMETER( BlockSize = 'PointsInDay,")'
PRINT =, 'in EACH of the routines'

*

'and you need a dimension of ',PointsInDay

* % % ¥

*

PRINT *, 'SUBROUTINE InitGlobals'
PRINT *, 'SUBROUTINE FillKTable'
STOP

ENDIF

C# Set the limit values for K indices
DO i=0,8
k_limit()) = ( K9_limit*DefLimit(i) )/3000
END DO

C# Set the default fitting lengths for each hour

DO i=0,2
DefLength(i) = NightLength
DefLength(i+3) = DawnLength
DefLength(i+18) = DuskLength
DefLength(i+21) = NightLength

END DO

DO i=6,17
DefLength(i) = 0

END DO

C# Rotate the DeflLength table to adjust the midnight

DO i=0,23
DummyTable(i) = DefLength( mod( (i+ Longitude/15), 24))
END DO
DO i=0,23
DefLength(i) = DummyTable(i)
END DO

C# Compute the fitting lengths for different K-values
K_length(0) = 0
DO i=1,9
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K_length(i) = 60*EXP( KExponent*ALOG(float(i)) )

! max = 18 hours

if (K_length(i) .GT. 18%*3600) K_length(i) = 18+*3600
END DO
RETURN
END

C#x Go through the three-day data and interpolate gaps whose lengths are
C# smaller than MaxGapLength. If gaps are larger than this leave them
C# untouched. K index computation routine will notice the gaps and return a

C# Missing K value for the particular three hour period.

SUBROUTINE FillGaps(Data_array)
IMPLICIT NONE
INTEGER#*4 Data_array(0:*)

INTEGER*4 PointsInDay ! Number of datapoints in one day
INTEGER*4 DataCount ! Number of datapoints in three days
INTEGER*4 StepSize ! Data sampling interval in seconds
INTEGER*4 MissingValue ! Marker for missing data point
INTEGER*4 HarmOrder ! Order of harmonic fitting

INTEGER#*4 MaxGapLength
COMMON/V1/PointsInDay,DataCount,StepSize,MissingValue,HarmOrder
COMMON/GAP/MaxGapLength

SAVE /V1/,/GAP/
INTEGER*4 1, ! Indices for data points

INTEGER*4 Gaplndex ! Index of the first missing data point
INTEGER*4 GapLength ! Number of missing data points

INTEGER*4 Valuel ! Last non—missing data point before gap
INTEGER*4 Value2 ! First non—missing data point after gap
i=0
DO WHILEG .LT. DataCount) ! Go through all the three days
l*——— Find the next missing value ———%/
DO WHILE(G .LT. DataCount) .AND.
1 (Data_array(i) .NE. MissingValue))
i=i+1
END DO
lx——— If a gap was found handle it ——-#/

IFG .LT. DataCount) THEN
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Gaplndex = i
1% Find the last missing point */
DO WHILE((G .LT. DataCount) .AND.

1 (Data_array(i) .EQ. MissingValue))
i=i+ 1
END DO
C#=-- Interpolate the gap if possible. We cannot extrapolate ——-#/
IF( (GapIndex .GT. 0)
1 AND. (i .LT. DataCount) ) THEN
lx=—— Now 1 is the index of first non—missing
l#——— value and Gaplndex is the index of
l¥——— first missing value —--%/

GapLength = i-Gaplndex

lx——— Interpolate if the gap is small enough
IF(GapLength*StepSize.LT.MaxGapLength)
1 THEN

Valuel = Data_array(Gaplndex-1)

Value2 = Data_array(i)

DO j=1,GapLength
Data_array(Gaplndex) =

1 Valuel+ (j*(Value2-Valuel))/(GapLength+ 1)
Gaplndex=Gaplndex+ 1
END DO
ENDIF
ENDIF
ENDIF

END DO

RETURN

END
Cmmmrmr e
C# Copy one day data from FromArray to ToArray
O m

SUBROUTINE CopyData(FromArray, ToArray)
IMPLICIT NONE
INTEGER#4 FromArray(0:#), ToArray(0:x)

INTEGER*4 PointsInDay ! Number of datapoints in one day
INTEGER*4 DataCount ! Number of datapoints in three days
INTEGER*4 StepSize ! Data sampling interval in seconds
INTEGER*4 MissingValue ! Marker for missing data point
INTEGER*4 HarmOrder ! Order of harmonic fitting
COMMONY/V1/PointsInDay,DataCount,StepSize,MissingValue, HarmOrder
SAVE /V1/
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INTEGER#*4 i

C#* FromArray contains data for three days.
C# Select the middle one.
DO i=0,(PointsInDay-1)
ToArray(i) = FromArray(i+ PointsInDay)

END DO

RETURN

END
Cmmmrmr
C* Compute the difference : DiffArray = Arrayl — Array?2.
O m

SUBROUTINE ComputeDiff(Arrayl,Array2,DiffArray)
IMPLICIT NONE
INTEGER#4 Array1(0:#),Array2(0:*),DiffArray(0:x)

INTEGER*4 PointsInDay ! Number of datapoints in one day
INTEGER*4 DataCount ! Number of datapoints in three days
INTEGER*4 StepSize ! Data sampling interval in seconds
INTEGER*4 MissingValue ! Marker for missing data point
INTEGER*4 HarmOrder ! Order of harmonic fitting
COMMONY/V1/PointsInDay,DataCount,StepSize,MissingValue, HarmOrder
SAVE /V1/

INTEGER#*4 1i,j

Cx Arrayl contains data for three days.
C# Select the middle one.
DO i=0,(PointsInDay-1)
j=i+ PointsInDay
IF( (Arrayl(j) .NE. MissingValue) .AND.
1 (Array2(i) .NE. MissingValue) ) THEN
DiffArray(i) = Array1() - Array2(i)
ELSE
DiffArray(i) = MissingValue
ENDIF
END DO

RETURN
END



C#+ Compute the difference between the maximum and minimum values in the three

C# hour part in the Data_array and determine the corresponding K index.

INTEGER#*4 FUNCTION K_MaxMin(Data_array,HourIndex)
IMPLICIT NONE

INTEGER*4 PointsInDay ! Number of datapoints in one day
INTEGER*4 DataCount ! Number of datapoints in three days
INTEGER*4 StepSize ! Data sampling interval in seconds
INTEGER*4 MissingValue ! Marker for missing data point
INTEGER*4 HarmOrder ! Order of harmonic fitting

INTEGER*4 K_limit(0:8) ! Array of limiting values of the K indices

COMMON/V1/PointsInDay,DataCount,StepSize,MissingValue,HarmOrder
COMMON/LIMITS/K _limit
SAVE /V1/,/LIMITS/

INTEGER*4 Data_array(0:*),HourIndex
INTEGER*4 i, ! Dummy index

INTEGER*4 Max,Min ! Maximum and minimum values

C* Find the maximum and minimum values */
j = HourIndex*PointsInDay/8 1% Find the right 3—-hour block#/
Max = Data_array(j)
Min = Max
C
C I HAVE CHANGED THIS FROM THE ORIGINAL BECAUSE I BELIEVE THE
C ORIGINAL IS INCORRECT. IT TESTS THE FIRST POINT TWICE AND
C TERMINATES BEFORE TESTING THE LAST POINT IN THE 3-HOUR SEQUENCE
C
DO i=1,( (PointsInDay/8) - 1 ) !I think this is correct
C DO i=0,( (PointsInDay/8) — 2 ) !l think this is wrong. Now confirmed
IF(Data_array(j+1i) .GT. Max) THEN
Max = Data_array(j+1)
ELSE IF(Data_array(j+i) .LT. Min) THEN
Min = Data_array(j+ i)
ENDIF
END DO

C# Find the K index corresponding to Max-Min */
IF(Max .EQ. MissingValue) THEN
K_MaxMin = -1 % =1 if unable to compute K #/
ELSE !* Go through the KLimit-table */
i=0
DO WHILE( (i.LT.9) .AND. ( Max-Min .GT. K_limit(i) ) )
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Cx

Cx
Cx
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i=i+ 1

END DO
K_MaxMin=i
ENDIF
RETURN
END

Determine K indices by using the max-min method either directly to the
original data (Subtract = false) or to the difference between original
data and harmonic fitting (Subtract = true). The final K index is the
larger one from the computed K's for the X and Y components.

SUBROUTINE FillKTable(K_table,X_data,Y_data,ArraySize,Subtract)
IMPLICIT NONE

INTEGER*4 K_MaxMin

INTEGER*4 ArraySize,Subtract

INTEGER*4 K_table(0:7),X_data(0:ArraySize—1),Y_data(0:ArraySize—1)

INTEGER#4 Blocksize ! Number of values in the 3-day data
PARAMETER( BlockSize = 1440 ) ! 1440 = 24%3600/60

INTEGER#4 X_temp(0O:BlockSize) I+ Data array for X-comp.
INTEGER#*4 Y_temp(O:BlockSize) I+ Data array for Y—-comp.
INTEGER#*4 X_harm(0:BlockSize) % Harmonic fitting array of X-curve
INTEGER*4 Y_harm(0:BlockSize) % Harmonic fitting array of Y-curve
COMMON/TEMPS/X_temp,Y_temp

COMMON/HARMS/X_harm,Y_harm

SAVE /TEMPS/,/HARMS/

INTEGER*4 i * Index variable
INTEGER*4 K_X(0:7) !'* Three hour K indices from X-component
INTEGER*4 K_Y(0:7) !* Three hour K indices from Y-component

Fill first the X_temp and Y_temp arrays #*/
IF( Subtract .NE. 0 ) THEN
CALL ComputeDiff(X_data,X_harm,X_temp)
CALL ComputeDiff(Y_data,Y_harm,Y_temp)
ELSE
CALL CopyData(X_data,X_temp)
CALL CopyData(Y_data,Y_temp)
ENDIF

Now compute K indices for X and Y from max-min values */
for each three-hour interval and take the larger one */
as the final K index.
DO i=0,7
K_X(@) = K_MaxMin(X_temp,i)
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K_Y() = K_MaxMin(Y_temp,i)
IF( K_X@{) .GT. K_Y(i) ) THEN
K_table(i) = K_X()
ELSE
K_table()) = K_Y()
ENDIF
END DO
IF( Subtract .EQ. 0 ) THEN
WRITE(21,'(813)") K_table

ENDIF

RETURN

END
Cmmmm e
Cx Find the fitting lengths for each hour.
O m e

SUBROUTINE FindLengths(K_table)
IMPLICIT NONE
INTEGER#4 K_table(0:7)

INTEGER#4 K_length(0:9) ! Fitting lengths for each K value
INTEGER*4 DefLength(0:23) ! Default fitting length for each hour
INTEGER*4 FitLength(0:23) ! Computed fitting length for each hour

COMMON/LENGTHS/DefLength,K_length,FitLength

SAVE /LENGTHS/

INTEGER*4 i

DO i=0,23 1% go through all hours */

IF( K_table(i/3) .LT. 0 )THEN
FitLength(i) = 30%60+ DefLength(i)

ELSE
FitLength(i) = 30%60+ DefLength(i)+
1 K_length(K_table(i/3))
ENDIF

IF( FitLength(i) .GT. 24%3600) THEN !# not more than one day
FitLength(i) = 24%3600
ENDIF
END DO
RETURN
END
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INTEGER#4 FUNCTION ComputeMean(hour,Data_array)
IMPLICIT NONE

INTEGER*4 PointsInDay ! Number of datapoints in one day
INTEGER*4 DataCount ! Number of datapoints in three days
INTEGER*4 StepSize ! Data sampling interval in seconds
INTEGER*4 MissingValue ! Marker for missing data point
INTEGER*4 HarmOrder ! Order of harmonic fitting

INTEGER*4 K_length(0:9) ! Fitting lengths for each K value
INTEGER#4 DefLength(0:23) ! Default fitting length for each hour
INTEGER*4 FitLength(0:23) ! Computed fitting length for each hour

COMMON/V1/PointsInDay,DataCount,StepSize,MissingValue,HarmOrder
COMMON/LENGTHS/DefLength,K_length,FitLength
SAVE /V1/,/LENGTHS/

INTEGER#*4 hour,Data_array(0:*)

INTEGER*4 i,j I* Dummy index
INTEGER*4 MiddlePoint !+ Index of middle point of fitting interval
INTEGER*4 WingLength !+ Number of datapoints before

I* and after middle point
INTEGER*4 Count * Number of datapoints in fitting interval
INTEGER#*4 Sum 1% Sum of field values

MiddlePoint = PointsInDay+ (60#(60=hour+ 30))/StepSize
WingLength = FitLength(hour)/StepSize

j = MiddlePoint-WinglLength

Count = 2*WinglLength+ 1

Sum = 0

DO i=0,(Count-1)
IF( Data_array(i+j) .EQ. MissingValue ) THEN

ComputeMean = MissingValue

RETURN
ELSE
Sum = Sum + Data_array(i+j)
ENDIF
ENDDO
ComputeMean = Sum/Count
RETURN
END
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SUBROUTINE InterpolateMean(Mean_array)
IMPLICIT NONE
! INTEGER#4 Mean_array(*)

integer*4 mean_array(0:23)

INTEGER*4 PointsInDay ! Number of datapoints in one day
INTEGER*4 DataCount ! Number of datapoints in three days
INTEGER*4 StepSize ! Data sampling interval in seconds
INTEGER*4 MissingValue ! Marker for missing data point
INTEGER*4 HarmOrder ! Order of harmonic fitting

COMMON/V1/PointsInDay,DataCount,StepSize,MissingValue,HarmOrder
SAVE /V1/

INTEGER*4 i,hour
INTEGER*4 hourQ
INTEGER=*4 hourl
INTEGER*4 GapLength !'* Number of missing data points

INTEGER*4 Valuel 1+ Last non—-missing data point before gap
INTEGER*4 Value2 I+ First non—-missing data point after gap
LOGICAL found * Boolean flag indicating missing data points
hourO = 0

hourl = 23

C#* Extrapolate the first missing points */
DO WHILE ( (hourO .LT. 24) .AND.
1 (Mean_array(hour0) .EQ. MissingValue))
hourO=hourO+ 1
END DO

IF(hourO .LT. 24) THEN
DO hour=0,(hour0-1) ITHERE WAS A BUG HERE INITIALLY
Mean_array(hour) = Mean_array(hourQ)
END DO
ENDIF

C# Extrapolate the last missing points */
DO WHILE( (hourl .GT. hour0O) .AND.
1 (Mean_array(hourl) .EQ. MissingValue) )
hourl=hourl-1
END DO

DO hour=(hourl+ 1),23
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Mean_array(hour) = Mean_array(hourl)
END DO

C# Interpolate the missing points between hourO and hourl */

C* Both hourO and hourl are hours where data exists */
DO WHILE(hourO .LT. hourl)
10 hourO=hour0O+ 1

found = (Mean_array(hourO) .EQ. MissingValue)
IF( (hourO .LT. hourl)
1 AND. ( .NOT. found ) ) GOTO 10
[F(found) THEN
hour = hourQ % first missing hour */
DO WHILE( (hourO .LT.hourl) .AND.
1 (Mean_array(hour0).EQ.MissingValue))
hourO=hourO+ 1
END DO
GapLength = hourO-hour
Valuel = Mean_array(hour—1)
Value2 = Mean_array(hour0)
DO i=1,GapLength
Mean_array(hour) = Valuel+ (ix(Value2-Valuel))/(GapLength+ 1)
hour=hour+ 1
END DO
ENDIF
END DO

RETURN
END

SUBROUTINE ComputeHourAverages(X_data,Y_data,ArraySize)
IMPLICIT NONE

INTEGER*4 X_mean(0:23) ! Mean value for each hour over fitting area
INTEGER#4 Y_mean(0:23) ! Mean value for each hour over fitting area

COMMON/MEANS/X_mean,Y_mean
SAVE /MEANS/

INTEGER#*4 ComputeMean
INTEGER#*4 ArraySize

INTEGER*4 X_data(0:ArraySize-1),Y_data(0O:ArraySize-1)

INTEGER*4 hour
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DO hour=0,23
X_mean(hour) = ComputeMean(hour,X_data)
Y_mean(hour) = ComputeMean(hour,Y_data)
END DO
Cx Interpolate or extrapolate the possible gaps */
CALL InterpolateMean(X_mean)
CALL InterpolateMean(Y_mean)

RETURN
END

Cx Compute the harmonic fit to the Hour—averages and put data values into
C# X_harm- and Y_harm-tables.

SUBROUTINE ComputeHarmonicFit(ORIGIN)
IMPLICIT NONE
INTEGER*4 ORIGIN

REAL*8 PI
PARAMETER( PI=3.141592654 )

INTEGER*4 Blocksize ! Number of values in the 3-day data
PARAMETER( BlockSize = 1440 ) ! 1440 = 24%3600/60

INTEGER#*4 X_harm(0:BlockSize) % Harmonic fitting array of X-curve
INTEGER*4 Y_harm(0:BlockSize) % Harmonic fitting array of Y-curve
COMMON/HARMS/X_harm,Y_harm

INTEGER*4 PointsInDay ! Number of datapoints in one day
INTEGER*4 DataCount ! Number of datapoints in three days
INTEGER*4 StepSize ! Data sampling interval in seconds
INTEGER*4 MissingValue ! Marker for missing data point

INTEGER*4 HarmOrder ! Order of harmonic fitting

INTEGER#4 X_mean(0:23) ! Mean value for each hour over fitting area
INTEGER*4 Y_mean(0:23) ! Mean value for each hour over fitting area

COMMON/V1/PointsInDay,DataCount,StepSize,MissingValue,HarmOrder
COMMON/MEANS/X_mean,Y_mean
SAVE /V1/,/MEANS/,/HARMS/

INTEGER*4 i,k % Dummy indices */
REAL#4 X_coeff
REAL#*4 Y_coeff
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REAL*4 ReX(0:12),ImX(0:12)

REAL#4 ReY(0:12),ImY(0:12)

REAL#4 si,co

REAL#4 angle,angle2

INTEGER*4  t,t0,t1

t0 = 30%60 ¥ Middle point of first hour in seconds */
tl = 23+*3600+ t0 ¥ Middle point of last hour in seconds #*/

C* Rotate the curve so that start and end points are equal */

X_coeff = float(X_mean(23)-X_mean(0)) /(t1-t0)

Y_coeff = float(Y_mean(23)-Y_mean(0)) /(t1-t0)

t =10

DO i=0,23
X_mean(i) = X_mean(i) - (X_coeff*(t-t0))
Y_mean(i) = Y_mean(i) - (Y_coeff*(t-t0))
t=1t+ 3600

END DO

C# Compute the Fourier coefficients */
DO i=0,HarmOrder
ReX(i) = X_mean(0)

ImX(@) = 0.0

ReY() = Y_mean(0)
ImY(@) = 0.0

angle = —i#(2.0%PI1/24.0)
DO k=1,23

si = sin(k*angle)
co = cos(k*angle)
ReX(@i) = ReX(i) + X_mean(k)*co
ImX(@) = ImX@{) + X_mean(k)*si
ReY() = ReY() + Y_mean(k)*co
ImY(@) = ImY(@) + Y_mean(k)*si
END DO
END DO

C# Compute the inverse fourier transform taking into account #*/
C# only terms up to HarmOrder. ®/
t=0
angle = 2.0%PI%(23.0/24.0)/(t1-t0)
DO i=0,(PointsInDay~-1)
X_harm(i) = ReX(0)
Y_harm(i) = ReY(0)
angle2 = (t-tO)*angle
DO k=1,HarmOrder
si = sin(k*angle2)
co = cos(k*angle2)
X_harm(i) = X_harm(@) + (2.0«(ReX(k)*co-ImX(k)+si))
Y_harm(i) = Y_harm(@) + (2.0«(ReY(k)*co-ImY(k)*si))
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END DO
!* Rotate the curve back */
X_harm(i) = X_harm(i)/24.0+ X_coeff*(t-t0)
Y_harm(i) = Y_harm(i)/24.0+ Y_coeff*(t-t0)
t =t + StepSize

IF(ORIGIN .EQ. 0) THEN

Write(23,*) X_Harm(i),Y_harm(i)

ENDIF

IF(ORIGIN .EQ. 1) THEN

Write(24,%) X_Harm(i),Y_harm(i)

ENDIF

END DO

RETURN
END

C# Compute the K indices for one day. This is the only function that the user

C# should ever need to call in this header file.

SUBROUTINE K_index(X_data,Y_data,ArraySize,SampleStep,
1 K9_limit,Longitude,MissingData,K_table)

IMPLICIT NONE
INTEGER=*4 ArraySize
INTEGER*4 X_data(0O:ArraySize—1),Y_data(0:ArraySize—1)
INTEGER*4 SampleStep,K9_limit,Longitude,MissingData
INTEGER#*4 K_table(0:7)

C INTEGER#*4 i
SAVE

C# Initialize the global variables */
CALL InitGlobals(SampleStep,K9_limit,Longitude,MissingData)

CALL FillGaps(X_data) ! Try to interpolate possible gaps in the data
CALL FillGaps(Y_data)

C### Step 1: Compute preliminary K indices by max—min method %/
CALL FillKTable(K_table,X_data,Y_data,ArraySize,0)
Cx Here O implies not to subtract */

C#* harmonic fitting from orig data*/
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Csxx Step 2¢ Compute the fitting lengths and find average values %/
C##x for each hour sk ]
CALL FindLengths(K_table)
CALL ComputeHourAverages(X_data,Y_data,ArraySize)
Csxx Step 3: Compute the harmonic fit to hour averages ##+*/
CALL ComputeHarmonicFit(0)
C##x Step 4: Compute new K values from Original data - Harmonic fit
CALL FillKTable(K_table,X_data,Y_data,ArraySize,1)
C#+ Here 1 implies to subtract

C# harmonic fitting from orig data

Cs#% Step 5: Compute the fitting lengths and find average values ##x/
Cs#x for each hour *xk/
CALL FindLengths(K_table)
CALL ComputeHourAverages(X_data,Y_data,ArraySize)
C##% Step 6: Compute the harmonic fit to hour averages i/
CALL ComputeHarmonicFit(1)

C##* Step 4: Compute final K values from Original data - Harmonic fit
CALL FillKTable(K_table,X_data,Y_data,ArraySize,1)

RETURN
END
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Online Data Calalogue

Geomagnetic observatories etc.Quick look page

conditions are taken as "AND

Digital Data: .
Geomagnetic hourly, 1-minite or 1-second values
Immediate plot/data output: . Geomagnetic hourly, 1 minute or 1 second values, or Analogue record imageAll following

Data type

Analogue record images: . . .
Normal-run magnetograms Rapid—run magnetograms Rapid—run tellurigrams

Year: 180019002000 + 00102030405060708090 + 0123456789 Month: JanFebMarAprMayJunJulAugSepOctNovDec

Range of Geographic Latitude (>=-90 and <=90): — (Degree)
Range of Geographic Longjtude ((>=0 and <=360) or (>——180 and <=180)): - (Degree)
Range of Geomagnetic Latitude (>=-90 and <=90): - (Degree)

ABB code: Observatory name

Note: You may use wildcards of "+ and "?" in the columns of "ABB code’ and "Observatory names", although "*A" works
same as "*"

gort key: Observatory nameABB codeGeographic latitudeGeographic longitudeGeomagnetic latitude  Sequence: Forward
everse

Your e-mail address (Necessary/Used for data service only):

Plot and data output of the geomagnetic 1 minute values

I Home Page N\ WOCiorGoomag Kyoio\ E's magnetic field? N\ Data Service ¥ L-Magnet N Link G

Archived data of WDC for geomag., Kyoto.
Online Data Catalogue
OBSERVATORY  (Select one, please.)
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Abisko [ABK] ( 68.36N, 18.82E), GM. Lat.: 66.06NAlibag [ABG] ( 18.64N, 72.87E), GM. Lat.: 10.19NAlice Springs
[ASP] ( 23.76S,133.88E), GM. Lat.: 32.91SAncon [ANC] ( 11.77S, 77.15W), GM. Lat.: 1.56SApia [API] (
13.81S,171.77W), GM. Lat.: 15.36SArgentine Island [AIA] ( 65.25S, 64.27W), GM. Lat.: 55.06SAscension Island [ASC]
(7.95S, 14.38W), GM. Lat.: 2.36SBaker Lake [BLC] ( 64.32N, 96.01W), GM. Lat.: 73.17NBangui [BNG] ( 4.33N,
18.57E), GM. Lat.: 4.20NBay St. Louis [BSL] ( 30.35N, 89.63W), GM. Lat.: 40.05NBeijing Ming Tombs [BMT] (
40.30N,116.20E), GM. Lat.: 30.13NBelsk [BEL] ( 51.84N, 20.79E), GM. Lat.: 50.24NBoulder [BOU] ( 40.13N,105.24W),
GM. Lat.: 48.40NBrorfelde [BFE] ( 55.62N, 11.67E), GM. Lat.: 55.45NBudkov [BDV] ( 49.08N, 14.02E), GM. Lat.:
48.77NCambridge Bay [CBB] ( 69.12N,105.03W), GM. Lat.: 76.53NCanberra [CNB] ( 35.31S,149.36E), GM. Lat.:
42.71SCasey [CSY] ( 66.28N,110.53E), GM. Lat.: 56.03NChambon-La-Foret [CLF] ( 48.03N, 2.26E), GM. Lat.:
49.84NCharters Towers [CTA] ( 20.09S,146.26E), GM. Lat.: 28.01SChichijima [CBI] ( 27.10N,142.18E), GM. Lat.:
18.47NCollege [CMO] ( 64.87N,147.86W), GM. Lat.: 65.38NCrozet [CZT] ( 46.43S, 51.86E), GM. Lat.: 51.35SDavis
[OVS] ( 68.58S, 77.97E), GM. Lat.: 76.46SDel Rio [DLR] ( 29.49N,100.92W), GM. Lat.: 38.30NDombas [DOB] (
62.07N, 9.12E), GM. Lat.: 61.96NDourbes [DOU] ( 50.10N, 4.60E), GM. Lat.: 51.43NDumont d'Urville [DRV] (
66.67S,140.01E), GM. Lat.: 74.47SEbro [EBR] ( 40.82N, 0.49E), GM. Lat.: 43.18NEsashi [ESA] ( 39.24N,141.35E),
GM. Lat.: 30.46NEskdalemuir [ESK] ( 55.32N, 3.20W), GM. Lat.: 57.80NEyerewell [EYR] ( 43.41S,172.35E), GM. Lat.:
47.11SFort Churchill [FCC] ( 58.76N, 94.09W), GM. Lat.: 67.94NFredericksburg [FRD] ( 38.20N, 77.37W), GM. Lat.
48.40NFresno [FRN] ( 37.09N,119.72W), GM. Lat.: 43.52NFurstenfeldbruck [FUR] ( 48.17N, 11.28E), GM. Lat.:
48.38NGnangara [GNA] ( 31.78S,115.95E), GM. Lat.: 41.93SGodhavn [GDH] ( 69.25N, 53.53W), GM. Lat.:
78.55NGuam [GUA] ( 13.59N,144.87€E), GM. Lat.: 5.30NGuimar [GUI] ( 28.32N, 16.44W), GM. Lat.:
33.78NHartebeesthoek [HBK] ( 25.88S, 27.71E), GM. Lat.: 27.13SHartland [HAD] ( 51.00N, 4.48W), GM. Lat.:
53.90NHatizyo [HTY] ( 33.07N,139.82E), GM. Lat.: 24.20NHel [HLP] ( 54.61N, 18.82E), GM. Lat.: 53.24NHermanus
[HER] ( 34.42S, 19.23E), GM. Lat.: 33.98SHonolulu [HON] ( 21.32N,158.00W), GM. Lat.: 21.64NHuancayo [HUA] (
12.04S, 75.32W), GM. Lat.: 1.80SHurbanovo [HRB] ( 47.87N, 18.19E), GM. Lat.: 46.87Nlqaluit [IQA] ( 63.75N,
68.52W), GM. Lat.: 73.98NIrkutsk [IRT] ( 52.17N,104.45E), GM. Lat.: 41.93NKakadu [KDU] ( 12.69S,132.47E), GM.
Lat.: 21.99SKakioka [KAK] ( 36.23N,140.19E), GM. Lat.: 27.37NKanoya [KNY] ( 31.42N,130.88E), GM. Lat.:
21.89NKanozan [KNZ] ( 35.26N,139.96E), GM. Lat.: 26.38NKourou [KOU] ( 5.21N, 52.73W), GM. Lat.: 14.89NL'Aquila
[AQU] ( 42.38N, 13.32E), GM. Lat.: 42.42NLearmonth [LRM] ( 22.22S,114.10E), GM. Lat.: 32.42SLeirvogur [LRV] (
64.18N, 21.70W), GM. Lat.: 69.32NLerwick [LER] ( 60.13N, 1.18W), GM. Lat.: 61.98NLivingston Island [LIV] ( 62.66S,
60.39W), GM. Lat.: 52.56SLovo [LOV] ( 59.34N, 17.82E), GM. Lat.: 57.90NLunping [LNP] ( 25.00N,121.17E), GM.
Lat.: 14.99NM'Bour [MBO] ( 14.38N, 16.97W), GM. Lat.: 20.11NMacquarie Island [MCQ] ( 54.50S,158.95E), GM. Lat.:
60.06SManhay [MAB] ( 50.30N, 5.68E), GM. Lat.: 51.42NMartin De Vivies [AMS] ( 37.80S, 77.57E), GM. Lat.:
46.39SMawson [MAW] ( 67.60S, 62.88E), GM. Lat.: 73.23SMeanook [MEA] ( 54.62N,113.35W), GM. Lat.:
61.57NMemambetsu [MMB] ( 43.91N,144.19€), GM. Lat.: 35.35NMidway [MID] ( 28.21N,177.38W), GM. Lat.:
25.02NMizusawa [MIZ] ( 39.11N,141.20E), GM. Lat.: 30.32NNagycenk [NCK] ( 47.63N, 16.72E), GM. Lat.:
46.90NNarsarsuaq [NAQ] ( 61.20N, 45.40W), GM. Lat.: 69.91NNewport [NEW] ( 48.27N,117.12W), GM. Lat.:
54.85NNiemegk [NGK] ( 52.07N, 12.68E), GM. Lat.: 51.88NNurmijarvi [NUR] ( 60.51N, 24.66E), GM. Lat.:
57.85NOttawa [OTT] ( 45.40N, 75.55W), GM. Lat.: 55.63NPapeete [PPT] ( 17.57S,149.57W), GM. Lat.: 15.14SPhu
Thuy [PHU] ( 21.03N,105.96E), GM. Lat.: 10.78NPort Aux Francais [PAF] ( 49.35S, 70.26E), GM. Lat.: 56.94SPort
Stanley [PST] ( 51.70S, 57.89W), GM. Lat.: 41.69SPoste—De-La—Balein [PBQ] ( 55.28N, 77.74W), GM. Lat.:
65.46NQsaybeh [QSB] ( 33.87N, 35.64E), GM. Lat.: 30.27NSan Juan [SJG] ( 18.11N, 66.15W), GM. Lat.: 28.31NSan
Pablo-Toledo [SPT] ( 39.55N, 4.35W), GM. Lat.: 42.78NSitka [SIT] ( 57.06N,135.33W), GM. Lat.: 60.34NSodankyla
[SOD] ( 67.37N, 26.63E), GM. Lat.: 63.93NSt. Johns [STJ] ( 47.60N, 52.68W), GM. Lat.: 57.15NSurlari [SUA] (
44.68N, 26.25E), GM. Lat.: 42.39NTamanrasset [TAM] ( 22.79N, 5.53E), GM. Lat.: 24.66NTananarive [TAN] ( 18.92S,
47.55E), GM. Lat.: 23.67STihany [THY] ( 46.90N, 17.90E), GM. Lat.: 45.99NTrelew [TRW] ( 43.25S, 65.32W), GM.
Lat.: 33.05STromso [TRO] ( 69.67N, 18.95E€), GM. Lat.: 67.21NTsumeb [TSU] ( 19.20S, 17.58E), GM. Lat.:
18.77STucson [TUC] ( 32.17N,110.73W), GM. Lat.: 39.88NValentia [VAL] ( 51.93N, 10.25W), GM. Lat.:
55.79NVassouras [VSS] ( 22.40S, 43.65W), GM. Lat.: 13.29SVictoria [VIC] ( 48.52N,123.42W), GM. Lat.: 54.14NWingst
[WNG] ( 53.74N, 9.07E), GM. Lat.: 54.12NYellowknife [YKC] ( 62.48N,114.48W), GM. Lat.: 68.93N

START TIME [UT]
Year :
195019601970198019902000 + 0123456789 Month : JanFebMarAprMayJunJulAugSepOctNovDec

Day : 00102030 + 0123456789 Hour : 001020 + 0123456789
DURATION (Maximum: 31days)

00102030 + 0123456789 day(s) + 001020 + 0123456789 hour(s)

OUTPUT TYPE

Plot (Sample)

Image Type : GIFPostScript [140kB/day]
Color : ColorMonochromatic
Sensitivity : AutoVery high [5nT or 0.5'/divIlHigh [10nT or 1'/div]Slightly high [20nT or
2'/divIMedium [50nT or 5'/div]Slightly low [100nT or 10'/divlLow [200nT or 20'/div]Very
low [500nT or 50'/div]
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DATA (WDC exchange, IAGA2000 or IAGA2002 format)

Format selection: WDC exchange format [40kB/day]IAGA2000 format [90kB/day]IAGA2002

format [100kB/day]

Your e-mail address (Necessary/Used for data service only):

PostScript files can be displayed with GhostScript.

To save Data list in file: Select "Save marked pages..." from "File" menu.

Contact on this page: iyemori@kugi.kyoto-u.ac.jp

a7 4-1. WDC-Kyoto 2] on-line AH]Z2

rJ

fu
fo ki v

op o
ol
ol

WDC exchange format®l. & FojX|7]% s+
olthe Boed, oAl IAGA.2002. oL

KYOTO FROM THE OBSERVATORY
a0 01 nz c|3 ﬂd ns cls 01 cla c|9 1(1 11 1?. 1:! 14 15 16 17 18 19 20 21 22 23 00

o b w)pﬂ’"f‘”v.“nw).,»‘;hf-wa L et W
T

o

!

el )

AmE o ¥ Zo] plote® AFH7|E star, Al 7HA F 29| doly 3
Alg @k plote AAA e

o6 =

obat=dl wi-g- f&atrh dely ot
d), o]+ o}y HolF npe} o] A
oA e w ARgstr]ol A st

L ObnT /iy 7

11385nT

s0nT/div

44 1055nT

50nT/div

T -

51365nT

F
LoonT/div —

S S Y Y S T S S S S SO S SN S N—
00 01 02 032 04 05 06 07 029 0% 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00
TAN 1

UNIVERSAL TIME

1% 4-2. WDC-Kyotod] 1¥ &Y

_48_

leuu\/-’f W"\\

52623nT




TIAGA2002E 9 g 2 o 2 Fo] A g o] H ¢] 4
Format IAGA-2002
Source of Data
Station Name Abisko
IAGA CODE ABK
Geodetic Latitude 68.358
Geodetic Longitude 18.823
Elevation
Reported XYZF
Sensor Orientation
Digital Sampling
Data Interval Type 1-minite
Data Type Definitive
# Converted to IAGA2002 format
# by WDC for Geomagnetism, Kyoto. 2007-07-16

2000-01-0
2000-01-0

00:13:00.000 00
00:14:00.000 00

143.00 1087.00 51370.00
147.00 1105.00 51363.00

DATE TIME DOY  ABKX ABKY ABKZ ABKF
2000-01-01 00:00:00.000 001 10977.00 1187.00 51563.00
2000-01-01 00:01:00.000 001 10953.00 1189.00 51551.00
2000-01-01 00:02:00.000 001 10916.00 1157.00 51548.00
2000-01-01 00:03:00.000 001 10968.00 1166.00 51588.00
2000-01-01 00:04:00.000 001 11023.00 1183.00 51578.00
2000-01-01 00:05:00.000 001 11014.00 1212.00 51570.00
2000-01-01 00:06:00.000 001 11009.00 1189.00 51537.00
2000-01-01 00:07:00.000 001 11029.00 1166.00 51504.00
2000-01-01 00:08:00.000 001 11056.00 1133.00 51482.00
2000-01-01 00:09:00.000 001 11069.00 1121.00 51459.00
2000-01-01 00:10:00.000 001 11075.00 1101.00 51429.00
2000-01-01 00:11:00.000 001 11105.00 1075.00 51400.00
2000-01-01 00:12:00.000 001 11127.00 1074.00 51384.00

1 1 11 1

1 1 11 1

1
1
1
1

021642018823000101Z00ABK20D 51563 51551 51548 51588 51578 51570 51537 51504 51482

51459 51429 51400 51384 51370 51363 51357 51365 51372 51370 51368 51359 51357 51367 51377
51377 51376 51376 51365 51353 51341 51340 51336 51328 51319 51315 51315 51311 51304 51296
51288 51282 51291 51312 51313 51304 51298 51292 51280 51266 51258 51255 51259 51266 51272

1
1
1
1

51279 51280 51285 51293 51306 51316 51361

021642018823000101Z01ABK20D 51320 51320 51321 51317 51307 51295 51282 51275 51272
51274 51272 51274 51273 51272 51267 51269 51275 51275 51278 51281 51279 51279 51282 51289
51292 51289 51286 51290 51302 51323 51336 51340 51348 51340 51338 51334 51338 51338 51342

52731.00
52712.00
52703.00
52753.00
52755.00
52745.00
52710.00
52682.00
52667.00
52646.00
52618.00
52596.00
52585.00
52576.00
52569.00

WDC exchange format &2 Fo]z 3 L9 4
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51358 51358 51358 51360 51355 51349 51348 51357 51355 51350 51337 51336 51340 51341 51339
51342 51356 51374 51372 51377 51387 51319

F IAGA2
CTAGA2000S. 0% 4 0.2 5 0] b o] § 9]
|AGA Code | ABK

Geodetic Latitude | 68.358
Geodetic Longitude| 18.823

Elevation |

Observed | XYZF
Digital Sampling |

Data Interval | 1-minite
Data type | Definitive
Variables |9

# Converted to IAGA2000 format

# by WDC for Geomagnetism, Kyoto. 2007-07-16

Year| MT| DY| HRI MN| ABKX| ABKY| ABKZ| ABKF|
20001 1] 1] Ol Ol 109771 1187| 51563| 52731]|

20001 1] 11 Ol 11 10953| 1189| 51551| 52712]
2000] 11 11 ol 2| 10916 1157| 51548| 52703|
2000] 1] 11 ol 3| 10968| 1166] 51588| 52753
2000| 1| 1] Ol 4] 11023| 1183| 51578| 52755|
2000| 1| 1| Ol 5| 11014] 1212] 51570| 52745|
2000] 1] 11 ol 61 11009 1189] 51537| 52710|
2000| 11 1] O] 71 11029] 1166] 51504| 52682|

L. CARISMA Y E | =9 7§—°r

CARISMAE: 7Iubehel A £ F9l %% Ao] 8 we AR/ B vEs
Zolth. Uvk 77k CANOPUS#HE ol§o2 $9¥o] othh A2 1 AT A
348 E3) olEo] MHAY. CARISMA WESZE ofg) 19 433 2ok
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dlo]H =  http://portal.cssdp.ca:8080/ssdp/jsp/instrumentData.jsp?sp=mag&sc=magdat

AlEE E ol TR, AFEA s ES F8 axE #dsta v o]

o|EoM ALRE AFERE 7]Fo] low, AEE Al Abgel Wid A TEs

At

= oY £9E WA Hu F, dHiolHE 8%t =is EdsdeA, eI Y
o WRAdA AR SFEAE =4 U oilel A ARgel dig ARA}
(acknowledgement) 3£7]& 3t=% Hof St} o3 e 7552 AEA UEYA



CARISMA Y ES$ =

AsghGomsterpalerpisllinginde S T Ao ® ddA 9t AEE plotd} download S

Downloading

&3l MagrletopreterBlata #PIGtEng dnd. BDlowricading 3t

Please select a data operation
Plot Data
Download Data

Time Span (UT)

Year Month Day Hour Min
00010203040¢
200720062005 060708091011
200420032002 010203040506 121314151617
200120001999 | oo vioa . 070809101112.00010203040518192021222
Start 199819971996 ) 01 1iAug 131415161718 06070809101124252627282¢
199519941993 o 8 N0\ Dec 192021222324 12131415161730313233343¢
199219911990 252627282930 181920212223363738394041
198919881987 31 424344454647
1986 484950515258
54555657585¢
00010203040¢
200720062005 060708091011
200420032002 010203040506 .
200120001999 | 070809101112 000102030405 21314151011
Finish 199819971996 MayJunJulAug 131415161718 06070809101118192021222¢
199519941993 SepOctNovDec1 92021222324 121314151617249252627282¢
199219911990 252627282930 181920212223 4141 09955 5¢
198919881987 31 -
1986 363738394041
424344454647

_51_



Sites

BACK CONT DAWS ESKI
FSIM FSMI GILL GULL
MCMU MSTK PINA RABB
TALO

Resulting Plot File Format

PNG (.png)

PostScript (.ps)

Filtering
Short Period Cutoff

seconds (0O=disabled)
Long Period Cutoff

seconds (O=disabled)

Plot Scale

Plot Type
X Automatic

Y Custom Scale nT
V4 Sites Scaled Independently

Resulting Download File

Format

Zip (.zip)

Tar (.tar)

Tar and GZip (.tar.gz)

All Available SitesEastern Meridional Line "Churchill Line"

Results:

plote] 7§+ obel ¥ ol png B2

download AE+= A 714 £/ o= FJd=
=
T

£o] Q1= zip, gzip BE tar U=

_52_

48495051525¢

54555657585¢
FCHU
ISLL
RANK
52 ps FAHo=
FolA = A



CAMOPLUS /Magnetoreter
Geodetic dota

x 2000-05-23

LU AL S R S e p e p v

RAME

ESKI

FoHU [

GILL

s [

FIMNA

ReBE |

CONT

Fzhdl

MowL |

FSIM
320nT
DS : : : :
T
08:00 1000 12:00 14:00 16100 18:00
ut

Decirnaticn: 3

CANOPUS data

Flease acknow\edge the ¢ dqta pmwder ian lMannb/CARISMA when usmg ‘these ata
Generated by the CESCP g 2007 (07—

The CSS0P iz part of the CSA's Canadian GeoSpuce Maritoring prcgrum [www.cgsm.ca].

198 4-4.CANOPUSHA Algats #SHely &9

o o9 g2 doly A AuAd WA F4e a0k @)

. All-sky Imager at the South pole station

South pole?] AAIZF @ &2} o]n|x] A&

1997720053 7+A] data A&, AXtE L= UTY. #lY data’} A& =A== 25
199771999 & gif2 AT (FS5g F EAIS 3H(0)s FHatA 1 Aol digh
3l data X]J—) 200132 jpeg = A& (gif ] Xﬂ%l?%@. o2 AlF), 20027200512 png

i

=2 Aed@ AR AeE s olnjA FYstH 28 data &0 & 4 5D L
d 4-5 % A.

keograms A& .
199872005 A 7FA] A&, 199871999 2 epsE A3 (&2l 4+ §AS) YHA = png=



A, 200072001 datagl . 2002 EjFEe] &Ee} WE By By 1T AlE
2003720051 > 8UT 4 315 371¢] keogramsS A%,

S RSTRP TG0 Tiaur(y DAth LISt WAGeaentt Iternet Lepinror .
B B3 270 SN EHD SEW r

Qac- Y _:j.s. ;, au frmnen @ 2% W S Ard DB 3

25 op) | M) Mt £/ D0l i MRDF 8E . FDs =i -0 1SHT_BIFS > Bos

ASI-SP 1997 Hourly Data List
Data Index File (CSV)

Filter Index File (CSV)

dure

1% 4-5 South pole station. 1997~1999d% gif2 A3 (A=3 <G FA 3
Z(O)H= 39

2}. INTERMAGNET

- magnetograms %+ digital data files® A& 19 4-6, 4-7S & A.

- 55 BI9AE T 2= IAY emaills T3 & 5 Aok

- INTERMAGNET CD-ROM binary format or INTERMAGNET spreadsheet
format (IAGA2002)o] = AAA A5+ HYPFAE £ ==, ¢ 2o
¥ A5+ £3% CD-ROMo2 A& #rt},

- datav= A9, 9I=E JAGA F 359 F7FH, station °|E5¥ F 4719 A8 =7,

- 25 plotd] FF(XYZF, HDZF, dechnatlon/lnclination dB/dt), Type of scaling
(fixed/automatic), A ZFHA A Z/E) & 419 AL 7|Y93e & plot datas &9
et e ZE gl

u}l. Space Physics Interactive Data Resource (SPIDR)

~ A 2p7] datar= 1A1ZE, 132, 17KR2] 37HA] datags 25 & A&

- dxe} Azl 3= chart, A9, parameterS A& dFaL plotd A <A
A Q1A Mg g

- Geomagnetic Minute MeansE A8 S A] A Ixp At A7F AR, 5,
15%, 305, 1A13F 3A1ZF, 6413 12A417F 149, 19, 1W)S 312t} Geomagnetic

Hourly Means®} Geomagnetic Yearly Means: A7t 7HA 3 2A 8 %S 112X

o) 1o
e 1o



Qu-©Q MG Poudrww @ - 8 JOAZdHS 3

i) 4 bate: diw. _o.pheTnlot tust=b_plat v By s

INTERMAGNET - Plotting Service
‘Ohzarvatnry Plots
-Magaetc Field (XYZF) Show by Begon @ by Latmde ©  Sort by LAGA Code ® Stanon Name ©
1 [ Adricafindian Ocean [ Asialjapan [ Eurcpe

‘Deckntion Tnetnion [] Pactic Occan/hustrabalAntarcticn [ SouthiNorth America
-Bate of Charge (dB/dt) a
o y Available

Chack 58 &8t one tgan

Dyata Drownload
-Prelimanary
=Definstree

Pnr::ilimgﬁ.mviaﬁ- Date | A [¥] |18 2] 2007 [9]
e :
CD-ROM: Type of plot: | Magretic Fiald (<FZF) [

— Type of scaling: @ Gxed O autemnatic

Time range (StarvEnd) |00 ] 24 ¥
b F
Commante wihnasiar [LEist Data ] (inf)

H06.01-17 B
e

3% 4-6 data HAE AT =274 71 F

HET . Pl

D EID 27 2y SHD SEWW

O © RRG PLaushiw @ - LE G274 HS 3

i) 4 bate: diw. ora/toamon, tooa/blot result int e ohe v By s

INTERMAGNET
Platting Service - Magnetic Fleld (XYZF)

- Alma Ata bosed on 1-minute definitive data August 18, 2005

Bx 249714
inT)
B’ - 2082.6
inT)
3 3 sa500.4
Ul =20k E
e -0 . . \
40
0 =
B o W 54599.9
{nT) -20E =
i
@ L] 12 18 24
Tims, UT
INTERMACNET

To Dimwninad © WPEG lmaliEG fmal

1% 4-7 INTERMAGNET®| A plotgt #.
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- plotati gife] A= shde] E=HHEn



MEE B2E 2N B3N S0 SEWD ar

Q- -© HNEAG Pearom @ @3- 5 5 - JGAZALDEAS 3

22400 48] et s dr o roma o 5o drfdat e o evepeosaanet [ ~| B uE

UserStaus  F] ygar Community View

Status Guest Welcome fo 1he Geomagnatic Liser View for the Space Physics Inferactive Data Resource
wogin [
Password [

If you would Hie ta view the full suite of dsta avalsble theough SPIDR, please go har

Logn Sulnct Data Type, Paramatars and Stations
A3 5 Cuest, you ean brovwse and Data Sntn infa Matadaia FTP EITIETT :‘“'““"‘“ Dates  Servar
select cat, owever you PuSt ogn e
85 a registered user to davwrioad
Abtn, Iy T et st SEORE Index Data

Tmacrn, yins femd b reptter The

COTROIN S Trew, e e WU i+ & goba 1.3hr,1day  Jan, 1932 - Jul, 2007 Boulder
ioum umer profils dala el for wage | [SlANTaN DETE
stamcs s

Goomagnatic Hourly Means i &= “ 1hr Agr, 1901 - Dec. 2004 Boulder

Tinne brterval @I Geornagnetic Minute Means il Stations 1 min Jan, 1969 - Aug, 2007 Boulder

H

Jul 20, 1964 - Jul 20, 1994 Geornagnetic Yearly Means 0 = g 1 manth Jan, 1813 - Jan, 2003 Boulder
Sampling ]| Geomagnetic Databa
1 minute vy and Fagort Minua and Houely MESIS - yiew station managers and gensrats reponts
‘iew and Report Annwal Means Data Vigw recoeds, stations, managers and generste repors
Diaia Basket
Faramsters: 0
& ® e

i ST Pl wpap)
HEE S20 2Ny BANNY SHD SS¥ >
Q- Q- -H @G PusJfrann @ 2- 5

2400 | 48] htto:/fsidr. .o aovi'se idr/savet iwe. do ~| B s

Time Series Plots

[ Data Basko |

User Status £ Time Series Plots
St Gawst - .
n1o* Ceomagnetic field: total force variations@NIEMECK,
Lagin SEEFT T T T t.
Password [
o457 — — S—
Tase
o8 0, i 30 rode 308 dalict
s, e s s g
s e doeriasd 4ma. H e
v ot ured $P098 badory, i raed 1 1994-07-20 0600 12:00 1800 1994-07-21
ey ] ure
gl winit g epider by
Renistar =
] @ Plotting Summary
20, 1534 - 70, 1504 Flol Labul  Status  Dwscription abel tat interval Station  Hamw Loty Lungifude
Changs s el totsi fow
S F + Geomagnens ield: 101l force vanabons 1GE0-01-01 - 20041231 MGK_he  MEMEGK 5207 1268
Sarnpling L
+  Sfations or data are avalatie for the selacted ime intarval
1 minuta
ave to Daskel or Download Data
Data Baskot ' Mot Il you can net download data from SPIR
0 0fthe Guest Qi You should register and use
Parametars: o ‘o prevate login 1 avoid the restsbions
Hations 0
Vi =

ECE

13 4-8 SPIDER 3}4: A7t =2 X #4714 plotdh 344,

Filename Description Size (bytes)
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1. OMNIWeb

- plot data, list data, create file®] Al 7}*] datags A

A% sdel vl adZh aHAne w2 ¥
2 de 9 49 fdel vl datart ZEET

=

4 A



omniZ2_9956.1st ASCII data file 432
omni2_9956.fmt Format description 259

] 249 gz 79N 2a e &

. =TX
MEE B30 20 B3N S0 SE >

Qu-Q HNREAG Paarimm @ -5 &@- JGAZEdDHS 3

) | 4] hreps/omnimeh. gl ¢ nase gowif oradie] htal

] B s

Interface fo produce plots, listings or output files from OMNI 2 -

@Plot data oList data o Create file (file?)
aSelect resolution

@ Hourly averaged © Daily d ¢ 27-day averaged
Click here to get time spans for individual parameters.
aEnter start and stop dates (Use vyywddd or wwyrnmadd)

Start 19870101 Stop 195001
o Select variables
U:—;alnzs'ﬂ?m_":?r;amhm O# Fing Scale Points in IMF Avgs
= Gt D# Fne Scale Ponts in Plasma Avas
OFfasma Spacecraft IO

Magnetic lield
OIMF Magnitude Avg, nT OBy, GSM, nT
OMagnitude, Ava IME Vi, nT OBz, GSM. nT
Olat. of Ava. IMF. deg. OSigma in IMF Magnitude Ava.
Olong. of Avg. IMF, deg. DiSigma in IMF Vector Avg
OBx, GSE/GSM. nT OSigma B, nT
OBy. GSE. nT OSigma By, nT
MRy RSF AT FSinma Rz 0T B
® BE
o @ 2k

HiS 33

19 4-9 OMNLWeb®] data A Es}d,

- magnetic field, plasma, parameters, indices, particles®] T+ %<l AZES W&

T T

- AFH = datal] E A= day of year® ¥7] ©Uh

AF. World Data Center for Geomagnetism, Copenhagen

- |, E A NS A4 ek, VIzbe AR o, 22 A" 5 Y stations
e wj= 2 ostationo] £% =& Aok vk 2 & thE stHol station ®

- column format® < W] 2% 1% data® FolAth plotdl S w 712

- data download %9 &4 wdcE ¥ F 3

o}.

sHAl H a1, element(H, D, Z, X, Y, Z, DE A%t} datas column format, plot,

wdc format®] 37}#] A oB7HS 4= 9t}

rlo

Al 7F

)

d Td9E g5 W UT, & 492 A&

Solar Terrestrial Physics Data Online (WDC - B)

],



S FTDFRTanr TRl - Wicrnentt Tniernt Expirer

*
TRE BEE =y BANN SID SEED a
Quz-Q HNRAG Peamm @ -5 8 JGALZHDDHBEO S
2200 8] o/ vewes e s wori i -binA towetvio) cai > B oE
Selected parameters:
1 Dst-index, nT
YEAR DOY HR 1
1987 1 0 5
1997 LI ]
18397 1 2 3
1997 1 3 B
1997 1 4 a
18397 15 T
1997 1 & 1
1887 LI =32
1897 1 8 [}
1997 1 9 5
13a7 110 2
1997 Tn 1
1997 112 1
1987 113 2
1997 114 -2
1837 115 =4
1987 1 16 ]
1997 117 &
1837 118 =5
1887 1 18 3
1997 120 —& -
£ e ® 2E

1% 4-10 OMNIWeboll A data %23},

T Sation search - WEraeart Intnranl Expiarar

e
DRE DO 2N BANN SHD SEED >
Quz-Q HRG Peadhinm @ -5 @-JGALZEDHBES 3
40 | ] htto:med dni .t swebiiemi -binwebin. wdcst . ifubi tyeemcbusrchideta Ueeninutes ] B s

LT EFTAT NSO
Solar-Terrestrial Physics Division
‘World Data Center for Geomagnetism, Copenhagen
Advanced facilities

Please supply data to select station(s)

Fill ot the Gelds you find necessary. Thes wall produce a het from wheth mdadaal stations can be selected.

Data cype: minutes

Tear Honch  Day  Hour
Scarcing time: 1598 1 1 0
Duration: 1 Days ]

Low latitude (gecgraphic) : 0.0

High latitude {geographic): 500

TAGA:

or scation name:

Submi Qusry ] 1 Resat Fialds ] -

& e ® PE

L TR L L e T
s 8-

Ty Wk Bt e B T AT R WS

a9 4-11 WDC datad &j3hd.

_58_

http://www.wdcb.ru/stp/index.en.html
http://www.wdcb.ru/stp/online_data.en.html#ref10

- Minute Values of Geomagnetic Field Components : ZF station® datas &
32 stationvtt} Al FH = datael @2 o] ©F=H(min, .doc, .WDC, .ru, .chd %)
3 & FolA AT doct A4F F A1 A gre] £



TiRTAnT Explnrar

LT Ay BANTW S0 SHR
Quz-Q HRAG Paafimn @ -5 @8- JGAZE DB 3
F 240 48] et e it sweb/cn ~binwebin_ gt b i x| B oE
FYYY man aa hh n taga n
1995 3 2 o o EAE  30123.000
1995 i 1 o 1 KRR 30113.000
1985 1 1 a 2 FAR 3011%.000
1995 1 1 a L] FAR 3011%.000
1955 1 1 o 4 KAK 30113.000
1995 1 1 o 5 KAK 30113.000
1955 1 1 o (3 FAK 30113.000
1985 1 1 o T FAK 30113.000
1985 1 1 o a KAK A0113.000
1985 1 1 o 2 KAK 3A0113.000
1985 1 1 o 1o EAR 20113.000
1985 1 1 o i1 EAR A0114.000
1885 1 1 o 1 KAK  30114.000
1888 1 ' o 13 EAE  30114.000
1888 i ' o 14 EAE 30114.000
1885 3 1 o 15 EAR  90114.000
1ses A 1 o 16 EAE  30114.000
1088 1 1 o 17 EAE  20114.000
1995 i 1 o 16 EAE  30114.000
1885 i 1 o 19 EAE 30114000
1995 1 1 o 20 KAK  30114.000
1995 A 1 B E1 KAR  30124.000
1995 A 1 B 32 KAR  30121.000
g9 3 2 o 33 RAR  30221.000
1995 3 2 o @ EAR 30321.000
1995 1 1 o 35 EAE  30115.000
1985 1 1 o 26 FAR 30115.000
1985 1 1 a 27 FAR 30115.000
1995 1 1 o 28 KAK 30115.000
1985 1 1 a 29 KAK 30115.000
1955 1 1 o 30 KAK 30115.000 Ine

@ ko
o wEw

Lipdelilg b

Lup BEm w0 BAVN S0 SE¥D
Q- Q HNREG Pearimm @ L= GALZUdLHESG S

3240 48] heto: /e wich. ru/stoydateseo_min, va | /MARZ)- S0ALIA-ATAY _win > B oE

# CONDITIONS OF USE: These data are for scientific/academic use |
# For any other applications see the "Conditions of Use' published |
# on the INTERMAGHET web site - www. intermagnet . org |
DATE TIHE ooy ARAY AAAY AAAT AAAF |
2006=01=01 00:00:00_000 001 35.20 12.50 6640 399993.00
2006-01-01 00:01:00.000 00 -25.00 12.80 B6.50 99995.00
2006=01=01 00:02:00.000 001 24 .60 12.70 EE.50 99993 .00
2006-01-01 00:03:00.000 001 34.20 12.60 66.50 23985 .00
2006-01-01 00:04:00.000 00 -33.90 12.50 B6.60 99995%.00
2006=01-01 00:05:00.000 001 =23.50 12.70 66 60 9998%.00
2006-01-01 00:06:00.000 001 32.70 12,80 66.80 93988.00
2006-01-01 00:07:00._000 00 -21.80 12.20 BE.90 99993.00
2006=01-01 00:0&:00.000 001 =21.70 12.20 E6.90 9998%.00
2006-01-01 00:03:00.000 001 3110 12,20 67.00 93988.00
2006-01-01 00:10:00_000 00 —20.80 12.20 BT7.00 99993.00
2006=01-01 00:11:00.000 001 =20.40 11.80 E6.90 99985 00
2006-01-01 00:12:00.000 001 30,10 11.80 G690 99985.00
2008=01=01 00:13:00_000 001 =29.80 11,680 BE. 90 999993.00
2006-01-01 00:14:00.000 001 —25.80 11.00 B6.90 99993 00
2006-01-01 00:15:00.000 001 28.70 10.890 B6.90  99999.00
2008=01=01 00:16:00_000 001 =28 80 10,30 BE. 90 999993.00
2006-01-01 00:17:00_000 001 —25.40 10.00 BE.80 999958 00
2006-01-01 00:15:00.000 001 28.10 9,80 B6.50 99999.00
2006=01-01 00:19:00_000 001 27.90 9.60 BE.TD 99993.00
2006-01-01 00:20:00.000 00 —27.90 9.20 BE.80 99995%.00 !
DOAE-NT =M1 AN 2100 AN ANt 27 an a1n EE TN 00003 N0 L
g o

1% 4-13 Index of /stp/data/geo_min.val/AAA - ALMA-ATA , 1% data
day of year® Y% #|&. bx, by, bz (.min)

_59_

- Hourly Values of Geomagnetic Field Components :

- ¢ AJotol A T=3) data®t TFE Former Soviet Union (FSU)9 & 3}t A]
A 2+7] dataelth. dl) File "aaa64hv” & 19643 Alma Ataolx #5553t
and Z components ©] data°©]t}.

- File "tkt90_6z+= 1990d 6<¥ ] #=3+ Z-component data®]T}.

5|\
T

ri



DEEp BIm RN EARMNE SND SEWW

Q- O HNRAG Pudrew @ 2-LEGAZrdDHO 3

b | ] bt e, wch. fat0_min sl AARG-Art u v Eyus
033570058570800201 HOOARSD 16472 16472 16472 16472 16472 16472 16472 16472 16472 16472 16477
033570058570900201HO1 ARSD 1BATO 16470 16471 16471 16471 16471 16472 16472 16472 16473 1647

033570058570800201HOZARSD 16468 16469 16468 16468 16468 16468 16469 16468 16469 16469 164€

033570058570800201HOZARSD 16472 16472 16472 16472 164T2 16472 16472 16472 16472 16472 1643

033570058570900201HO4ARSD 16473 16473 16473 16473 16472 16472 16472 16472 16472 16472 1647

033570058570900201HOSARSD 16467 16467 16467 16467 16467 16467 16467 16466 16466 16466 164€

033570058570900201 HOBARSED 16472 16473 16472 16474 16474 16474 16474 16474 16474 16474 164

0235T0058570800201HOTARSD 16475 16475 16475 16476 16475 16475 16475 16475 16475 16475 1647

033570058570900201HOBARSD 16470 16470 16470 16470 16470 16470 16470 16470 16470 16469 164€

033570058570900201 HOGARSED 16470 16470 16470 16471 16471 16472 16472 16472 16471 16471 164

0235T0058570800201H1 0ARSD 16474 16475 16475 16476 16474 16474 16474 16474 16474 16473 1647

033570058570800201H1 1ARSD 16476 16477 16477 16477 16477 16477 16477 16478 16478 16479 164¢

0335700585T70900201H1 2ARSED 16469 16469 16460 16469 16460 16469 16469 16465 16465 16465 164€

03357 0058570200201H1 3ARSD 16472 16479 16475 16475 16473 16479 16480 16477 16475 16472 164E

033570058570900201H1 4ARSD 16448 16448 16448 16447 16446 16446 16445 16447 16448 16449 1648

033570058570900201H1SARSD 16445 16445 16445 16445 16443 16445 16447 16447 16447 16447 1842

03357 0058570200201H1 6ARSD 16463 16470 16470 16472 16473 16474 16475 16475 16474 16474 1647

033570058570900201H1 TARSD 16467 16467 16466 16466 16465 16465 16464 16464 16464 16464 164€

033570058570900201H1 BARSD 16424 16425 16426 16426 16427 16427 16426 16424 16423 16421 1642

033570058570800201H1 QARSD 16420 16420 16418 16419 16415 16419 16418 16418 16418 16419 1642

033570058570900201H20ARSD 16442 16442 16445 16447 16445 16451 16451 16451 16451 16451 1648

033570058570900201H21 ARSD 16451 16451 16451 16451 16451 16450 16450 16450 16450 16450 164%

033570058570800201 H22ARSD 16451 16451 16451 16451 16451 16451 16451 16450 16450 16450 164%

03357005857 0900201H22ARSD 16449 16449 16449 16449 16449 16450 16450 16450 16450 16451 1645,
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719 4-14 Index of /stp/data/geo_min.val/ARS-Arti/ARS90 (.ru) 1% data
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TKTE707005 005 006 026 042 071 099 016-017-053-039-067-07B-039-036-036-035-026-025-016-015-01
TKT5707006 005 016 034 045 053 037 006-030-046-057-061-062-061-046-035-033-022-025-026-026-01
TKTS707007 005 021 037 051 058 052 036 011-017-034-046-056-051-037-026-027-033-035-026-018-01
TKTE707008 005 000 015 034 032 021 008-014-038-060-073-087-081-066-043-030-028-028-027-022=01
TKT5707009 005-008 008 031 041 035 013-022-056-080-085-081-063-043-029-026-028-023-028-026-0¢
TKTS707010 005-002 013 032 031 024 023 000-022-054-080-092-080-051-034-026-028-025-023-022-0¢
TKT5707011 005-008 017 032 026 015-013-039-056-072-086-092-089-070-062-036-032-029-025-022=01
TKTE707012 005 003 023 048 034 025 017-006-037-066-086-091-070-038-026-026-034-039-028-021-0¢
TKTST0TD13 005 011 031 034 036 022-008-044-070-086-099-091-070-039-025-027-033-033-024-033-0¢
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TKIE707015 005-001 029 042 036 024-002-034-0B0-085-093-095-090-060-039-030-030-029-028-026-0¢
TKTST07016 005 DB 034 046 040 D24-002-028-043-08 71-068-043-034-026-022-013-020-011-01
TRTST07017 005 005 036 060 058 029-002-035-070-091-094-085-066-040-023-026-040-035-039-036-0%
TKTE707018 005 003 019 030 036 034 008-026-056-076-084-090-080-065-044-044-044-018-016-006-0(
TKT5707019 005 016 036 044 029 018 00D-D35-071-096-103-098-092-070-055-047-016-002-002 008 01
TKTS707020 005 029 056 060 0G0 D44 013-018-053-075-086-087-073-052-042-032-038-036-023-015-01
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TKT5707022 005 00389999988 041 034-002-050-081-080-084-081-068-057-039-021-013-009-016-008-01
TKTS707023 005 013 013 031 046 D27 003-016-040-060-070-070-058-042-033-026-023-023-025-032-0¢
TKTE707024 005-008 003 023 034 034 016-003-028-047-063-068-058-024-030-028-027-023-025-023-04y
& SIE

719 4-15 Index of /stp/data/geo_hour.val/TKT 1A]%} data
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Daily Values of Geomagnetic Field Components
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1% 4-16 Index of /stp/data/geo_day.val 1Y data?] o

Z}. Kakioka Magnetic Observatory — Managed by Japan Meteorological Agency

- stations ¥} (Kakioka, Memambetsu, Kanoya, Chichijima), data®l <& A9
(Geomagnetic Data, Geoelectric Data, Atmospheric Electric Data)3tal A7+ A3t}

- plot? 3o =HHAr} datax 0.1%, 1%, 18, A7 A A o7 A3,

=}, Kiruna Magnetogram

http://www.irf.se/mag/

- 2 A7t Bx, By, Bz7} Al&€t} plot® 3hHo] I AL o] AL txt FURE ol &
T Aok T Y txtHd o] FoH

- ¢ ¥ AEE Wolr#W Kiruna (67°50'34 " N, 20°25'10 " E), Lycksele
(64°36'43 " N, 18°44'53 " E) + A9 < stvE AdEsta, &5 A8 stA plot=
data”} A|¥ T} - 61 -

- @Wo] = K-index®} magnetometer database (processed data)E &<l & 4= <t}

- TAGA2002¢l $i+= A== 2000- A= vk tgzdhd & Hol gl 2007 59714

- Other magnetometer data®e A|-&¥ . (Pulsation measurements, Total field

“

)

measurements, Lycksele magnetometer)
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X
H
20
1
wm
0t e} q
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0
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18 4-17 Kakioka Magnetic Observatoryoll Al plotZda}e] o

DEEp BIm RN EARMNE SND SEWW

Q- Q- HRAG Pandhrow © 3-S5 w- JOAZULHS 3

Tl 4] haee keakioka-ina. 50, ipdcai-bi I |arg=en

Auvailable provisional data

| 2007020 - F00 0 S 200702 - 200708 | 200702 - 200708 | nodata
| 20070201 - FOTOE | 200702 - 200708 | 200702 - 200708 | nodsts
20070207 - F00T0NE 200702 - 200708 | 200702 - 200708 | nodata
| raodsts | 200702 - 200700 | 200702 - 200700 | nodsts
20070207 - F00TGETE | 200702 - 200708 | 20070% - 200708 | nudata
| 20070201 - H00TANTE 200702 - 200708 | 200702 - 200708 | nodsta
20070201 - 20070618 | 200702 - 200708 | 200702 - 200708 | nudata

rodats nodata nodata nodata
redala [ nedata | 200702 - 200708 nodate
rodsts nodsta nodata nodsta
radats | nadata [ nadata | modata
rodsts nodsta nodata nodsta |

Auailable definitive data

L dmin
20070201 - 20070630 | 200500 - 200706 | 195200 - 200706 156204 - 200708

| 200TEEN - 2007071 | 200608 - 200707 | 200100 - 200704
| 20070201 - 20070731 | 200500 - 200707 | | 200101 - 200706
nudata 200505 - 200706 01 200100 - 200702

| 20070201 - 20070630 | 200500 - 200706 | 189701 - 200706 | 200101 - 200706 )
20070201 - 20070731 | 200608 - 200707 | 195701 - 200707 | 200100 - 200706

| 20070201 - TOOTOTA | 00500 - T00T0T | 18ET0T - 200707 | 200100 - 200708

nodata nodata C nadata T nedata
nadata | nocata 1950 - 19RNZ | 00100 - 200602
nodata nodata 195801 - 200608 200101 - 200602
nodsta | nodsts I nodsta I nodsta
nodata nodata nodata nodata

& 2E

Rl

T

19 4-18 Kakioka Magnetic Observatoryoll A #| &%= data 7|7+
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Dwp BEID =M

O -0 NG Pudrrw @ 2-S ¢ -JOALrdHHS 3

T | 8] et . (1 semaar e IBour it v Bos
15.000 -116.6 -182.3 -241.8 o
16.000 -116.9 -192.2 -241.8

15.001 -116.8 -192.2 -241.8

15.001 -116.8 -192.4 -241.7

15.001 =117.2 =192.6 =241 .6

15001 —117.1 -192.4 -241.7

15.002 -116.9 -192. 4 -241.6

15.002 <116.8 -192.2 -241.6

15.002 -116.9 -192.3 —241.5

15.002 -116.6 -192.2 -241.8

15.008 =116.5 =192.4 -242.0

15.003 -116.6 -1892.2 -241.7

15,002 -116.6 -192.6 -241.7

15.004 -116.8 -192.4 -241.7

15.004 -116.6 -192.4 2417

15.004 -116.7 -192.2 -241 .8

15.004 -116.8 -192.5 -241.8

165.006 -116.6 -192.5 -242.0

15.005 -116.6 -192.6 -242.0

15.005 -116.6 -182.2 -242.1

15.006 -116.7 -192.2 -241.8

15.006 -116.4 -182.5 -241.7

15.006 -116.8 -182.4 -242.0

16.006 -116.9 -192.4 2417

15.007 -117.0 -182.5 -241.5 [

Dwp BEID =M HMa SND SER

O -0 NG Pudrrw @ 2-S ¢ -JOALrdHHS 3

T ] bt . [ semalrt bt v Bos
20070520000000 -118.8 -181.8 -253.5 o
20070820000001 -118.7 -182.1 -253.7

20070820000002 -118.7 -182.2 -253.3

20070520000003 -118.6 -182.2 -253.3

20070820000004 -118.6 -182.3 -253.6

20070820000005 -118.5 -182.4 -253.8

20070520000006 -118.5 -182.5 -253.6

20070820000007 -118.6 -182.5 -263.4

20070820000008 —118.7 -182.3 -253.7

20070520000009 -118.8 -182.4 -253.9

20070820000010 =119.1 -182.4 -263.8

2007082000001 -119.0 -182.3 -253.8

20070820000012 -118.9 -182.3 -283.7

20070820000013  -118.6 -182.1 -253.4

20070820000014 -118.9 -182.0 -253.4

20070820000015  -119.0 -182.1 -252.3

20070820000016  -118.6 -182.0 -253.6

20070820000017 -118.8 -182.3 -253.8

20070820000018 -118.9 -182.1 -253.8

20070520000019 -118.0 -182.3 -253.6

20070820000020 -119,0 -182.32 -253.4

20070820000021 =-118.1 -182.1 -253.6

20070820000022 -118.0 -182.4 -253.5

20070820000023 -118.8 -182.3 -253.4

20070820000024 -118.9 -182.2 -253.2 [

% 4-20 Kiruna magnetogram A& &3 o 2
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7}. Magnetometer Array for Cusp and Cleft Studies
http://space.augsburg.edu/space/MaccsHome.html

- station 97} AFS Ae & 4 Qi AlFstE ERe 2ve ERE 7T

output® &5 (Binary Data, IAGA ASCII Data, PNG Plot, PostScript Plot)E 4l
el 5lo] plotdttl. Binary datat® binlZ A3 ¥t}

1t O ] o Hl-alo =] 1
e RHOL L2t 3 S

-0x
D BID RO AN SHD SERN w

- E-JeArdLBEe 3

Que - -« @ & Lo e @

Qi) ] hate: space. authurg. sdufcai-bin/maces /datarea

B-LLE
Data Request Application

Use the following form to determine data availabiliy and downoad binary files; generate and download
1AGA 2000 ASCIkormatted data files, and generate, view and download plogs in PNG or PostScrpt format
For more information, see the Data Availlability Paga and the Eead Mae Fage
Station Teginning and Ending Times Output Type Plot Component
[CICape Dorset Baghuing Time © Binary Data O Bx
E ::":“};’_""""" (OO HHDD W) @ TAGA ASCTT Drata OBy

s 030101 00 ©PNG Flat @B
[] Gjoa Haven oo
Ighoolik b T O PostSeript Plot em north
[ Main Belteg By = geographic cast
LIPally Bay (T HH/BD HH) iz = wersieal down
[ Pangristung 2003/01/02 00
[ Repulse Bay

Subma

= Diata availabiity list of days available from aach station

® 2
D@ 28

% 4-21 AUGSBUG MACCS®9] data8 .

E}. UCLA IMP-8 Interactive Data Display
http://www-ssc.igpp.ucla.edu/forms/imp&_form.html

-5 & &35 IMP-8 data A& 64 -

- 1973 OCT 30 15:05:00 F¥ 1993 Dec 31 24:00:00 7}#] Hlo]¥ A&

- W8t= data®] AFF AZFR Eues AZE 2E]an FEolAle] ZIAH o = column
HEE Yo =A datag Wol & 4 Atk (27709 column W)

- plot®} Ascii data + 719 A€ Apgke] 9t}
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19 4-22 UCLACIA data server 3},
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Interplanetary shock at ACE Ground H, X response

210 MM Magnetic Field Data, 1-min Averages
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Output list
‘Data_list: ace_pkp_15m.txt
‘Created: 2007 Sep 27 0921 UT
# Prepared by the U.S. Dept. of Commerce, NOAA, Space Environment Center.
# Please send comments and suggestions- tg7SEC.Webmaster@noaa.gov
#
# Units: Predicted Index 0-9 in Kp units
# Status(S): 0 = nominal solar wind input data,

1 to 5 = incomplete input data, but model output available

>5 = incomplete input data, no model output

Solar Wind Source: ACE Satellite
Missing data values: -1

#
#
#
#
#
# 15-minute Costello Geomagnetic Activity Index
#

#

UT Date Time -Predicted Time- Predicted Lead-time USAF Est.
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2007 09 20 111235
2007 09 20 112551
2007 09 20 114007
2007 09 20 115440
2007 09 20 120925
2007 09 20 122435

0

0
0
0
0
0
0
0
0
0

#,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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ACE ®%F ¥5 9149 WFE $5/471%

ACE sctar wind and IMF

1 16 21
Day of Month, 2003 \ PLANETARY MAGNETIC
commoncement THREE-HOUR-RANGE INDICES

Kp 2003

3 Day Advanced Predictions and Satellite Observations
_CR=2080 | CR=2061

Obser. : w W30 w N3O Wi o —— ACEL
Updoted : Sep 25 Gep 26 Sgp 26 T

1200 UTC

Sep 27
S

G0

SO0 E

9/3 /7 9/ 11 /15 9/19 /25 9,/27 10,1
Date (2007
Created 2007 Sep 27 220 UTC MOAA/SEC, BOULDER, £O, US4

Solar Wind Speed at Earth (km &™)

19 7-5 Predicted Solar Wind Speed at Earth
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5 Doy Advanced Predictions and Satellite Observations
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19 7-7 Predicted Interplanetary Magnetic Field (IMF) Polarity at Earth
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3 Day Advanced Predictions and Sotellite Observations
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Predicted Interplanetary Magnetic Field (IMF) Polarity at Earth
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3. Empirical Storm-time Ionospheric Correction Model
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F region criticel frequency (FoFZ) sceling factor

(thiz valus represent= the adjustmant neadasd to tha climatologizal mean dua to geomagnetic activity)

corrected foF2 = "scaling factor" * faFZ(mean)
Geomagnetic activity hos beenactive , therefore substantial icnespheric adjustments are necessary in some sectors
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4. D Region Absorption Prediction
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S 2FE3se] A-Fgt}. http://sec.noaa.gov/rt_plots/dregion.htmlE H#&3lo] &
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%ap,—attenuatien bar graph, status messages, and estimated recovery clock. ©}&j ol
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Global Frequency Map
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of 2 HAAE o83t d FIAS vt o= A Hr

M1.0 -> 15 MHz

M5.0 -> 20 MHz

X1.0 -> 25 MHz

X5.0 -> 30 MHz

_ g4 -

(Space Environmental Forecaster Operations Manual, 21 October 1997)
ol e AR AL AP g3 2 HAF (MHz) = 10+loglflux (W m )]
+ 65, FH, tE A Yo A 2] HAF+= solar zenith angle (chi)ol w2} ©f Zlolx] Al =
=4, H #oZ2E cos *P[chi] 2 73t 7FE M50 Z#o)= sub-solar A
ol A 20 MHZ-J HAF & zted, wuto]l AA oA 00] Hroh



Attenuation Bar Graph
Y 7-109) 2 &2 YEldl bar graphES HY, Fugo] wrE A ES dBE U ENY
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2% scaling® o] &3 97 At

absorption[f] (dB) = (HAF)%f*

(Davies, 1990; and Stonehocker, 1970)

Status Messages

Ut 22 71Es ol & W ofgiol HAAZE mA A

Condition Message

flux<= C2.0 or flux<= 2*«Background Normal Background Conditions

C2.0 <flux< M1.0 or

2xBackground<flux< M1.0 Elevated x-ray flux
M1.0 <= flux< X1.0 Moderate x-ray flux
flux>= X1.0 Extreme x-ray flux
flux data missing Unknown Conditions
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goldtt. #1o "dAE HMAIA 9o, X-ray THXA7F AAHoR dA Ssk=A FH

AFEAE G HolFE Ao YESE 0EE ok mUel AlFF,

Estimated Recovery Clock

X ray o|MEZ} A S AUA S 27F HAer] AlERE & AR 2 Szt 7t
A o] A 7FS QEZ ol#fol| Estimated Recovery Timel Z A A|3HT} o] A& Z o
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M1.0 -> 25 minutes
M5.0 -=> 40 minutes
X1.0 => 60 minutes
X5.0 —> 120 minutes

(Space Environmental Forecaster Operations Manual, 21 October 1997)
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D-Region Absorption Prediction Animation (2004 Jul 16 1300 UTC - 2004 Jul 16 1500 UTC)
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5. US total electron content map

US Total Electron Content (US-TEC) producti= SEC2} NGS, NGDC, GSD 59| 7]
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Map of the vertical total electron content (VTEC)
Map of an estimate of the uncertainty

Map of the recent trend
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Total Electron Gontent Units x 10" m™=2

16-0¢t-2007 from 04:45 to 05:00 UT NOAA/SEC Boulder, CO USA (op.ver. 1.0)

a97-11

Vertical Total Electron Content. 2007 Oct 16 0445 - 0500 UTC

6. Relativistic electron forecast model

AiEA dUuAE zZbe dAs 980 AEs 19 tid dds I eEA 949
8o N8A 84S = 5 AUt [Reagan et al, 1983; Baker et al, 1987]. ©]#] 3+ 4
&4 dxbe BAAE 9148 GOESe 93] RYUEE =il . ol¢f #H3t srmfla
S SEC oA & & 9 kel >2 MeV electron flux@o] 5% %<9k 10° particle
flux units (pfu)< Hoi/ﬂt At ol 3 o)A} Ald WASHH, SEC= 4diE sk
o cumulative fluence o] 72 Al7Fold 107 pfuZ WE A$ A AnE wEsit)

- 98 -
A A LA & ﬂX}L Hds S=¢ v D3 #AE Zh=v Baker et
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BAY. o] SECE 9] 7]‘f”Q N3k Relativistic Electron Forecast Model
(REFM)S /Nstth. AFA REFM2 2 #e] 2825 o 3= Ao oly il daily
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1% 7-12 Relativistic electron forecase model AXF <
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T3 WS mode® 79+ Wang-Sheeley technique AHA|o] FAlo] o3k A ke zt=
o}, WS forecast®] 4-$ "quiet sun"= 7FA St &5 CMEZF A3 gl AS 74
=
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