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# 1 1996—2002 £ KB FHEXHER %
Table 1 The relative sunspot numbers during 1996—2002

et 8] SR TARRT JEER BTN Rk R TR

1996 103.384 800 54.683 870 48.701020
1997 257.716 700 156.584.800 101.131800
1998 770.411300 355.736 600 414.674 700
1999 1118.124 000 641.625 400 476.699 100
2000 1434.410 000 729.321 900 705.088 800
2001 1 330.824 000 705.228 800 625.594 200
2002 1249.071 000 541.092 300 707.977700
B 6263.94 3184.27 3079.87

£ 2 1996—2002 F£XPA X HERBIHMIEREK
Table 2 The X-ray solar flares during 1996—2002

S i) Th Ny Sn Oyn
1996 4 0 4 0
1997 24 11 9 3
1998 108 47 31 36
1999 160 71 67 22
2000 230 102 78 50
2001 315 114 134 67
2002 227 55 110 62
¥ il 1068 397 434 237

% 2 Y Ty, N, Sa, Oy 53508 B B SEBEE, JOREREOEBIEL. fLEREmR
BEECRAR S B A VEBER. AR 1 BATEEF) 1996 AEAb 5k i A PR L T A Bt 2
BRECKBHR TR L, HE, Imp>MLO MEBEAHIMER ¥R 1997 Eibprk e
TAIXEREER S, Imp>M1.0 FHEREHE S, 1998 FERTLERIT BT HE L,
1999 4FJE2RIA Imp > M1.0 BFMRREL TRIFERAT; 2000 £E4RSR AN, AN 2001 SEFF 14,
Imp >M1.0 HRFHMESE T HRAEAREER, Hoh 2001 LRk m B B FHIN SRR S
TRFER SR, Kk, XEUIRTFARAGEERARERRS. - AF 5K
(A€, 2000 FERKPHR TN BB L4, H Inp>MLO BRHE L 19 -F£ 2001
¥ DHEESI G REAERHEK, RARSHET Imp> M1.0 KEBFRRHH, BAS L%
049 Lmp > M1.0 5 DMRGIBBEIEA. 4 T HEGEFE H 10 L aR & BB B B 1 25
oL, R34 W T 1996-—2002 FRFALAEBRRPH X SFLEMERT Imp >M1.0 FEARHISEHHER.

MK 3FEEF, 1996 SERRPEHPTER IR, 1997 FRIJFRBRIESNBEAR K. 1998
&, ACEERIOERTIESIM G ER, 1999 FALbER0 BRI EEE £ Tag R Bk (L% 2), 18
Imp > M8.0 KMEBIF Y-k L. 2000 FFR56 23 A BT EE AN 14, RMUt
FIRASBREE THFER (R 2) i H Imp>M7.0 KBRS MEREILLR. Kk,
5523 VSRR E AR ERECAEHE, B 23 FAIEFE AR TR EEPE L
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2001 AL BRAOEBEIE SR T R 2K, i B RSBk Imp >M7.0 MRBBEH ik 5k
%, BLHUKBHEBEIE ST th AR E B BRI B8R, 1 2002 48 1) B - ERVE BT 7% 5 Y
BRTACNER, UV RFERE R TR ST 4R ALK BRI B FRETE S B . Al ifg i 4>
1996—2002 £ERTILF R IR REE S AR AR 28 B AN, BEEAFHER
55 23 KB BFHR KL (2000 4F) By ARBBE SR E P E Bk, SRS ARBHREBE 5 sh& B

RN RER, A, BATRE R AR 00 PR AR EOE I (R AL K1 .

R 3 1996—2002 & X FIEMBMREITER

Table 3 The X-ray solar flares during 1996—2002

B EREEN JCEROERE BYEENY BE OERRR dRRERORNMY AEERRERE
M1 0 3 M1 42 16
1996  M2—M9 0 0 M2 18 11
X 0 1 M3 10 13
M1 7 4 M4 3 5
M2 1 0 9000 M5 8 1
M3 0 1 Mo 1 2
1997 M4 0 1 M7 3 0
M5 0 1 M8 2 0
M6 2 0 M9 0 0
X 1 2 X 15 0
M1 25 15 M1 58 77
M2 9 4 M2 22 17
M3 2 3 M3 11 12
M4 0 1 M4 6 4
1998 M5 0 0 2001 Mo s *
M6 0 1 M6 4 3
M7 1 0 M7 2 1
M3 2 0 Ms 0 1
M9 1 0 MY 0 3
X 7 7 X 8 9
M1 10 33 M1 27 80
M2 9 15 M2 13 22
M3 9 10 M3 3 7
M4 4 0 M4 3 7
1999 Mo ° s 2002 M3 5 °
M6 2 2 Ms 0 1
M7 1 0 M7 0 1
M8 0 1 M8 0 1
M9 0 1 M9 L 0
X 1 2 X 3 7
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T BATT TR BH AR B R A BREE IR AR S AR, 1B 1(a) A 1996—2002 &
T B bR OK B ST A S i S F (R T 1R AR 4k, T 1(b) SR B BRI
W A BME (5 AR Fourier J7 i F) BT H) B9 2R4L.

100 [ (b)

1007 @) * ——North hemisphere
= 80 . 80 | ‘South hemisphere
Y [
< y & &
E 6ol W s £
= \ 2 B
+~2 2 N b
2 40} | 2
o) / I
= 2
@ 20} : 7

—*—-North hemisphere
Or — —-South hemlsphere
1996 1997 1998 1999 2000 2001 2002 2003 1996 1997 1998 1999 2000 2001 2002 2003

Time/year Time/year

E 1 (a) REALEIRK BB AR B ERER ] R4,
(b) FAALAEBRAPH B F AR 0P H By fE B (] (K784
Fig.1 (a) The variation of monthly mean relative sunspot number with time for N-S hemisphere,

(b) The variation of smoothed monthly mean relative sunspot number with time for N-S hemisphere

tHIE 1(b) FTLAE 2, M 1996—2002 4F LBk K B AR B b, —Bont
(RIS BROK PR T AR RO A, T — W BUA — R R R T LS . &K 4 5
1996 & 7 [ 3 2002 4 12 H (K RgE4BOKBH B AR 0k T RE oL

F&4 1996—2002 Figlb K ARBFHENM A AHER
Table 4 The prevailing relative sunspot
number for the N-S hemisphere during 1996-—2002

B i) B ATEERR/ A BFEWES R
1996.7—1997.3 10 R
1997.4—1997.11 8 Jeexk
1997.12—1998.7 8 [ =2
1998.8—1999.11 16 LR
1999.12—2000.4 5 =2
2000.5—2001.8 16 JedEk
2001.9—2002.12 16 AR

MK 4 ATLLE R, AEALEERERIH BB Bk, A HIE R R T
AERZ SRR, T HS ARG ES N R BB 1 4, Bk, A 1
B e 1) 15 s PR SR80 R 22 i VRLBE T75 0 ) R AL BR A R X FR P RAR 240 0, Ak, A
& ARERME AR ENIER. BILERRE A R RB A 2 Fios.

MBE 2 ATLE S, R 1997 S RIH T IR L TR B, Rix 4w ek
KHIEBEA X904 MR, RAE 11 B 7 H, JksREBKIORBN X2.6 K4HF 11 A 27
H. XBEHIAN 1997 ET046, KBAESIFFRE S I 1997 FREBEA I r B 2 E,
£ 11 7 15 HEAHT, Imp>MLO WEREEBER AEER LR, AXZEICERGBHA &
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. 1998 2F, JEEK Imp > MLO BHEBEL TR PRRIOERE, b 1—7 J B4
MEEK, 812 H EREPR AR 1999 4, JbpIK Imp > M1LO MRBBESE 71, £ T
FEEREOE AR, Hrp 1—6 J 22 &paEIbeek, 7—12 AR m4hErR ek 2000
15 A EERMBBEE SR TR BER, 2000 4F 612 B ALRERHIBBE 5 463
2001 4 1—6 FAALEERREREE SRR R T B, FXZ/EHT) 2002 5 9 HRERK
WEREIS sl TALR BRI R 3h, 2002 SE RS =D A MG ERR BEE S 2 AN A

MBI R A, KIABEEE SR ZB LA H Y 1999 409 11 A, 2000 4R 3
H, 2000 4Efg 7 A, 2001 £ 3—4 A, 2001 4E(G 9—12 H, 2002 g 7—8 M, H
rhr 2000 T 7 AERERR &, A5 55 1, Hh K R Bk, N A AR
B A T RESS 4 A AL BRI RIS S A AR RRYE, B T 2 SR H R AL R B
AR IR FL R (.

N, - N,

Agy = 22—
NN+ N,

Hep, Nu, Ny fEHAEEER—A A RO REEL, R EoUEANI TR 1996—2002 AR LBk
WEBEELH A AT RRPE 2 A B TR AELL, i 3 FT s

e
350 South hemisphere 0.015 r
f—f-NDrth hemisphere ‘
g ; ]
g > 0.005 ‘
Z o [ i i B
¢ 15 & Ly e S Tk X :
< £ { \ " \ AT Tl g 4]
= 5 WY oA
< —0.005 ! !
50 1
-5 R YU S S S N —0.015
Year Year

B2 19962002 FERGICLERE H K Escpans 83 JUREEORE X SFEOBBE AR FRIERG I )
)AL, BAAEN
Fig.3 The asymmetry of solar X-ray flares in the
N-S hemisphere during 1996—2002

Fig.2 The variation of monthly solar flare number

in N-S hemisphere with time

BPEIEH (FIFR FI) A —NFEES S 47 St — DO BEIE shAE R — %, Hoe O8
Fl =i t, ] TRAEBES S — %, Heb o ARBEmg, ¢ ARBREFFEE KN,
P74 min. B TRBERREAOCE R TRBERZUN, 7 BT TRBREA R AR E], UL,
VEPETE R R AE B I MR iR — OB BES R T B R R &, A, A A B R AR OR
B EBLIE S rE L BRI B 2R, LS BB S0 & (IR 5 P,

VBB R " (BdE L £ 2001 5F) 53 RI4A T 19962001 SF 32 A B RaHL-BR 9 K FHEBE
%, g 4 B,

* YEBEIE R ftp://ftp koeri.boun.edu.tr/pub/astronomy/flare_index fKHX
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%5 KIAAFRHMEANBREANEEY i E
Table 5 The optical importance of solar

flares and their relative value ¢

WEEBER T (-] NP R i {8
SF,SN,SB 05 2B 2.5
1F, 1N 1.0 3N,3F,4F 3.0
1B L5 3B, 4N 3.5

2F, 2N 2.0 4B 4.0

18 1
- —s—North hemisphere FI |
14 F ——South hemisphere FI

10

Flare index

Year

Bl 4 1996—2001 £F F At Bk A BE S 1 bl i il ) AR L

Fig.4 The variation of solar flare index for N-S hemisphere during 1996—2001

B 4 ATLLEF], 78 1996—2001 £ A BFIAIPY, 2000 £E9 7 AILERIEBETE
AT HIEE R, XPEEYS 2000 44 7 B KR FHEX K A SER AR 2000 4
7 A Imp > M1.0 M¥EREER L 3. BT DAKTE, 2000 8 7 B2 KHEBEE 50
BRI —A A, AXAE S KRB R ARSI HRYE, i R R S HE 1996-—2001
FE K PAVRBT IR BB AT i b, DAE % 825 B 8] R BB BETE 3, 25 SR MRk
R 2 1996—2001 F R RFLY-ERfg A BT RS, BRIR LRI Is US4
WA 141.29 A1 173.04984. F M, 7F 1996—2001 bR B B MEBE 7S 5o T 8 5K,

3 ARSI

X R BE AR B F SR S AT AT IR B LA 45 8 1996—2002 FgdbfBRE9 K
MBS R R ZEHE LA, B4 L 1996—2001 5 7 FA¥EREEBIIE 80 3% T
WIEER, M 2001 £ 7 A FFIRF] 2002 FJE, FEY-EREVKBHMEBEIS S FAbak. KRERE
WS BRI ZU H & 2000 481 7 H, HABBRRIZUE IR 1999 4249 11 H, 2000 44 3
H, 2001 4Fff 3—4 H, 2001 4Efy 9—12 H, 2002 48 7—s8 A.

2000 /9 7 H KB FAXEA HEB AN 1A At KRR RS sh R — 4
H, E5KHRFAHNE i B SEEEN R ERR 300, MXA 5 B A
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B S0 P {E A S MOR PR S R ZURERE. 1996 454 KPS BhINIRAE, Bidi LTy
ORI IR, AT FE NS 23 R ORB S S0 3R Tukek MY g 4
19962002 4 Imp > M1.0 ByRIL R S FOERE, WEFRBHEE S TA0EeRK
RBLEL, (HARE X — Ab AR5 23 TR RORBATE S 458 FAL PR 2
BIEM. FAbEERIEPEE Bh B LN 2 R ADRRER 8, PO EBER 805 18 T i e 1Y
WEBE. 988, EROE BRI EORBIE ShFERERR T 2 LR R IR B0, BB BB
BRIGAPH AR TR B i FECR CME FUARH BUT R4S, Bt, 2 R rdbEekegissh
RAIE, ICEMIR S T, ACKBH IS 8 4 e SR BENS s 1 L th 2246 39 A K BRI s 46
SR 2|74 B 58 2 B 12 2R SRR 2.
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THE STATISTICAL ANALYSIS OF SOLAR FLARES
DURING THE INTERVAL 1996—2002

LE Guiming CHEN Yanhong
(Center for Space Science and Applied Center, The Chinese Academy of Sciences, Beijing 100080)

Abstract

Solar flares are believed to result from the sudden release of energy stored in
magnetic field. In this paper the X-ray solar flares with importance greater than
and equal to M1.0 occurred from 1996 to 2002 on the South and North of the
solar disk are investigated. The results show that the intensity of the solar flare
activities occurred in the Northern and Southern hemisphere is different. As a
whole, the solar flare activities in north hemisphere are more intense than that in
the south hemisphere during the interval form 1996 to July 2001, while the situation
is contrary from August 2001 to 2002. The period of the most intense solar activities
for Solar Cycles 23 is July 2000. The solar flare activities in November 1999, March
2000, March and April 2001, September to December 2001 and July to August 2002
are also very intensive. The solar flare index for the interval from 1996—2001 is
also investigated. The result shows that the value of solar flare index of the north
hemisphere in July 2000 has the biggest value and very outstanding which means
that the solar activities in July 2000 are the most intensive for Solar Cycle 23.
This result is consistent with that the monthly sunspot numbers having the bigge
value in July 2000 for Solar Cycle 23. Because the biggest value of the smoothed
monthly mean sunspot number in Solar Cycle 23 is 120.4 in April 2000, so the
monthly mean sunspot numbers can depict the solar activity better than smoothed
monthly mean sunspot numbers. Now we can’t judge which hemisphere’s solar flare
activities are more intensive ; we will get the answer till the end of the Solar Cycle
23. If we want to really compare the solar activities for Solar Cycle 23 between the
two hemispheres, the whole areas of the sunspot, coronal mass ejections, and solar
proton events and so on must be compared between two hemispheres.

Key words Solar activity, Solar flare, Solar flare index, Relative sunspot
number, Asymmetry Forecast
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