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Abstract

Statistical analysis of the relationship between solar activity or
geomagnetic activity and Arctic Oscillation

The purpose of this study is to analyze the possible impact of solar
activity and geomagnetic activity upon the Arctic Oscillation (AO) as the
external forcing. Maximum and minimum periods are defined for the solar
flux density at 10.7cm wavelength (F10.7) and amplitude antipodal index
(aa index). In each period, the monthly mean of barotropic height anomaly,
zonal-mean wind anomaly and zonal-mean temperature anomaly are
calculated and the difference between the maximum and minimum period
are analyzed. It is investigated which has more considerable impact on AO
in the short term, F10.7 or aa index.

As a result, the structure of AO is found in winter when the anomaly
composite is analyzed for each month. Significance test shows that the aa
index has wider significant area than that of F10.7. According to
zonal-mean temperature anomaly, a heating area is found in the lower
stratosphere for both indices. But in the case of aa index, the characteristic
temperature variation area is found in the vicinity of 1 hPa. There is a
possibility such that the upper atmospheric differences in temperature can
be a trigger of the excitation of the AO in the lower atmosphere. It is
considered that the aa index representing the variation of geomagnetic
activity, which is attributed to the fact of charged particles from the sun,
especially proton, can be another forcing of the excitation of the AO.

Keyword : Solar activity, Arctic Oscillation, Geomagnetic activity,
Proton, Ozone
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2-3 F10.7

NCEP/NCAR ERA 40
f10.7 MAX f10.7 MAX
season | month | month sample | season sample season | month [ month sample | season sample
12 13 12 12
DJF 1 12 36 DJF 1 11 33
2 11 2 10
3 11 3 10
MAM 4 11 31 MAM 4 10 28
5 9 5 8
6 8 6 7
JJA 7 9 26 JJA 7 8 22
8 9 8 7
9 11 9 10
SON 10 10 33 SON 10 9 30
11 12 11 11
f10.7 MIN f10.7 MIN
season | month | month sample | season sample season | month [ month sample | season sample
12 10 12 8
DJF 1 10 30 DJF 1 9 25
2 10 2 8
3 14 3 11
MAM 4 12 35 MAM 4 10 28
5 9 5 7
6 12 6 10
JJA 7 11 34 JJA 7 9 28
8 11 8 9
9 9 9 7
SON 10 10 28 SON 10 7 21
11 9 11 7
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2-4 aa index

NCEP/NCAR
ERA 40
aa index MAX aa index MAX
season [ month | month sample | season sample season | month | month sample | season sample
12 3 12 3
DJF 1 3 16 DJF 1 1 13
2 10 2 9
3 14 3 11
MAM 4 16 36 MAM 4 12 27
5 6 5 4
6 2 6 1
JJA 7 7 13 JJA 7 6 10
8 4 8 3
9 9 9 7
SON 10 10 28 SON 10 7 20
11 9 11 6
aa index MIN aa index MIN
season [ month | month sample | season sample season | month | month sample | season sample
12 13 12 10
DJF 1 6 24 DJF 1 5 20
2 5 2 5
3 6 3 6
MAM 4 5 21 MAM 4 5 20
5 10 5 9
6 13 6 10
JJA 7 11 30 JJA 7 9 23
8 6 8 4
9 2 9 1
SON 10 3 10 SON 10 1 6
11 5 11 4
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2-5

F10.7 |[December| January | February N N-1
max 13 12 11 36 35
min 10 10 10 30 29
sum 66 64

Product 1080

aa index ||December| January | February N N-1
max 3 3 10 16 15
min 13 6 5 24 23
sum 40 38

Product 384

AE index |[December| January | February N N-1
max 4 0 13 17 16
min 6 9 4 19 18
sum 36 34

Product 323

Dst index|[December| January | February] N [ N-1
max 3 3 8 14 13
min 7 8 5 20 19
sum 34 32

Product 280
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Polar region

Mid-latitude region
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Appendix_A

(1)
77
65
70 AE index
A-1
Dst index
(2)
aa index, AE index, Dst index
A-1 3 A-2
aa index
A-1 aa index
48.29
AE index
66.37 aa index
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A-1 aaindex

aa index Geographic Coord. |Geomagnetic Coord.
Observatory Lat.(°N) | Long.(°E) Lat.(°N)
Hartland 50.98 355.52 53.88
Canberra -35.31 149.36 -42.70
Average 48.29
A-2 AE index
AE index Geographic Coord. |Geomagnetic Coord.
Observatory Lat.(°N) | Long.(°E) Lat.(°N)
Abisko 68.36 18.82 66.04
Dixon Island 73.55 80.57 63.02
Cape Chelyuskin 77.72 104.28 66.26
Tixie Bay 71.58 129.00 60.44
Cape Wellen 66.17 190.17 61.79
Barrow 71.30 203.25 68.54
College 64.87 212.17 64.63
Yellowknife 62.40 245.60 69.00
Fort Churchill 58.80 265.90 68.70
Poste-de-la-Baleine] 55.27 282.22 66.58
Narsarsuag 61.20 314.16 71.21
Leirvogur 64.18 338.30 70.22
Average 66.37
A-3 Dst index
Dst index Geographic Coord. |Geomagnetic Coord.
Observatory Lat.(°N) [ Long.(°E) Lat.(°N)
Hermanus -34.40 19.22 -33.30
Kakioka 36.23 140.18 26.00
Honolulu 21.32 201.98 21.10
San Juan 18.38 293.88 29.90
Average 27.58
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Appendix_B

(1)
Goddard Space Flight Center
TOMS 1981
1991 11
4.2.2 (2) aa index

Proton Flux > 100
[pful aaindex >+2c( 39 [nT])
( ) 1983/02/04 1986/02/07
1989/03/13 1991/10/28 4 B-1

(2)

B-1
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B-1 aa index
date | aa>+20 | SPE>100[pful
1983/02/04 40.7 340
1986/02/07 40.5 260
1989/03/13 59.9 5553
1991/10/28 44.1 146
[Dayl [Day]
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0 o
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