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My name is &= =, a senior high school student from KGHS. | have been curious
since | was a kid. I’d like to ask why and try to find the answer. And I’d like to read a
lot that makes me know something special and be able to talk to people from all walks
of life. Therefore the curiosity makes me to do this project to study how the solar
activity influences the earth and try to search whatever | can find in any ways and
analyze it to get an answer. After that | can share what | obtain from the study to
someone else.

My name is Yeh Ju-yu.

I was born on September ninth, which is a special date in the lunar calendar.

I'm a student in Kaohsiung Municipal Girls' Senior High School.

In the beginning of the semester, | join in the astronomy club.Because of this, | have
more interests in earth science.

Expect studying, | take a liking to read novels, such as chivalric fiction novel,
detective literature, science fiction and so on.

Since | was in the childhood, I've been interesting in groping for the answer to the
quentions.Through this experience, my little dream that I've wanted to do the science
studies someday came true.



Abstract
This study analyzed how short-term solar activities interact with the earth atmosphere,
by using two statistic methods: Diffusion Entropy Analysis (DEA), and Standard
Deviation Analysis (SDA). Since solar activities influence the Earth atmosphere in its
radiating heat and magnetic field, we use DEA and SDA to calculate the exponents, H
and o, of the scaling law in three time series: “the intensity of solar flare”
(representing by SOLAR H-alpha flare index), “magnetic anomaly of magnetosphere”
and “‘sea surface temperature anomaly”. The values of H and & show the time memory
and correlative relationship between the event and next event happening in time series.
When H = 6 = 0.5, events occur in random. When 0.5 < H <1, the occurrence of
events has a long-term memory in time, on the contrary, 0 < H < 0.5, the occurrence
of events only exists a short-term memory. And if d is greater than 0.5, the event of
time series will show a positive correlation with the next event, on the contrary, it will
have a negative correlation. Two different results shown before and after 2002 A.D
can be identified from the comparison between the time activities of solar flare and
variations of H and 6. Before 2002 A.D, the traits between earth atmosphere which
includes “intensity of solar flare” and, “magnetic intensity of magnetosphere” are
opposite; however, after 2002 A.D, the traits become almost the same. A possible
deduction is generated: when the “intensity of solar flare” becomes greater, it
possesses a greater strength of the correlation and memory in time to interfere with
the correlation and memory of the “anomaly of magnetosphere” and the “anomaly of

sea surface temperature”.



e/

APFRA ] TR T, (DEA) B DA R 5T AT (SDA)J'?T’?J\\F%E—JEWF[EI*&T“’LT
T 50 BT BYRBPpI VY > EENT ] TSR ﬁ % ,(I'] Solar H-alpha flare index %)
s ,J~_§g<—.1ﬁ§[§;1,5§}ﬁwflgﬁ§ﬁ@ s ) T EYRGEDE Hﬁfyﬁ F“* Rl | RRPISRA U
PIP- szt TR, ) A W@*?&“ﬁﬁbm g P 1) DEA & SDA
FFE T TRoT A SR R g Skl HOATS o A1 L 7\“7FE‘TH$7VEH[E'
[ o AR TN TBMPRIEE r“ﬁiiﬁﬁf‘fk‘ﬁ“ o U EEERRER R, < B
il Tgbjjpﬁi%,ﬁj el TR R P A P = H Y OFITH > 55T 2003 F T PHERRY ST R
2003 = i FIESRETE b@ﬁiﬁl‘iﬁl’“ﬁ\ [Fil o EUH o PR B I B4 29 SRR BRI i
[21:2003 & Vi o T ON[RA Pﬂpy Tl F“f ﬂ&fﬁjj ElfJHfDé@EI*J‘]ﬁ%ﬁ“@ ;2003 = i o
ORI TR ﬁ E FRBEATIARIRL o IS e s R e ?E?EUE'}’ M=
LRIk E s ﬁ' it E'[*bffﬁ'ﬁrﬂiﬁ SRR [ R REE | f”J RS AT [0l
ﬁlr—ﬁﬁ*ﬁﬁ%&?@@r lﬂg[ TNEMPERE ) R _{\I-;;Fi,ﬁljl::ltl E,[euyﬁlﬁrg T o PR
e TR AORE T o AN [ frodag

:*F?‘a#*f‘fﬂ?&;ﬁ‘%ﬁ??ﬁ?liﬁiyﬁliw AN AR - T 2003 5 Vi TONEPETEE
B P TIPSR ) AT SRR B H SR AR o (1 TN RIPRIEE ) B9
RV ! ﬁjﬂ‘i O Feh [“HE T F o ?‘é?ﬁﬂ*ﬂﬁ?ﬁ?ﬁﬁﬁﬁiﬁﬂj AL FPF & I*bﬁ‘ﬁlﬁrfﬂpﬂ YFEIH
IPUTERL [Hfﬁ lfhﬁlﬁl*ﬂ‘ fl[EﬁﬁJP—jﬁ[ SF RN L—ﬁlw) o EIY PP A RURLA
?Jaﬁﬁiﬁ@ru Joo lﬁl:&*@ﬁﬂlmlﬁﬁziﬂ%}“%

TR R E 1 LSRR 2290 3 HERAR AT S FE R BRI
F[[ﬁfjﬁng*ﬁﬁ"iﬁ[%’ RS Fat) 1?%}\_7\1@?*“ «{gﬁﬁf;fu/%as ST P -

—



%307
ﬂ\ﬁﬁgdf,‘gﬁh fﬁ[ﬁkN@%ﬁ*‘ FIF«EJ*EJE{%EK Rl RLE] 25y “Fi"upuq;ﬁh » Fl = E,IE/’E
CEUFRA RS A T PR o T > MRS RS0 GRS RY R T D
FIF > POBA PSS T ¢ o TSR 2 Bt R
PSS+ BEPTRABEE » 9= SR RO T (05 e MR R
B ,JL“‘JFIFJ*H [F=FE R | ’fﬁgﬁlfj—*\%ﬁ [1V F%f*jg’:ptn,l#: B R |1gfrfk PRI A i o
PUSRRREHp L 2 (] ,ﬁgﬁ@ﬁg,i F“* ML Wu%g@gjﬁﬁﬁ,pJ@Eﬁﬂlj&ﬁﬂp\ﬁﬁ
FRIFSRAIE » 4 i R mﬁ%@rwwﬂ BRI 0T+ SRR
SRR R UPHRET > S5P 2 0E  7006 7 1 A PSR IFi > FHOET R B ﬁj‘:’?’*ﬁﬁ
PRI » it 4 AR LY IR (SR PO (PR R
oA e o RS ERHE PO ST T BB
(PS5 PERATE | o PIFpARSUT R L pORBRY - PO SRS R SORIET -
PRI > P AR B TSP B I (LR ). '/“Hpuﬂ@ ) l%ﬁtﬁ&cwf,ﬁ*ﬁu@%pﬁ ’ 1’[:134'“

SRR TN m;lﬁ %pﬁ&[;ﬂg}ﬁaﬁgw(yp )guﬁf,ﬁf
e -.F,;,-"-'Eh- RS r.,.
17.0 19.4
i
7 LG AR AR VIR Tl B9 - DNAJSR) S S9EOaE S ~ 237

’?‘l BIomdery ~ (2 SRR, S EEY Ej*g ﬁl%g@&ﬁﬁ.\@ o Ig,{ﬂgmfggjrrgjﬁ»f-/“%fﬁ,gu el

1



20 *U%rﬁlrﬁlfkbqll P REAHSHR T I e ST R gl F S
E(FF 4 F 1RG0 PP R 2 g el i U o (scaling laws) » IFH U T B2
R VRGBT 1 o ,in_rf;/:w% E RS T ,Hy o

P g B R SR R RO R TR I fl
BPUITRTRRHET © xoc t® o BRI Rt o ) T RS [ (SIS P 4y -
SR P PO DR P IR - (P PRTL827 5 il B i 05 4 Robert
Brown]" | #5115 7 A< [ LA R TRSNERMED iy £ ek B Bachelier 7 41900
E: .ﬂﬁ# TNF #ﬂ FUF [EERVRrE R »’E'JﬁsWﬁﬁ&@ﬁW@Eﬁ(Bachelier, L., 1900) -
N SIS RES o [ RZIE] :'%?»%&'%?Uﬂ'»ﬁIJﬁ[~Jﬂ§?“fiﬁﬁ%fﬂ SRR 2 R -

HIR RS0 A Ch - PP Y2 S ARG > PR AR - ARG Ry
F RS TR - ARG 13 YRR LR » VRS2 L VR - el
T RT3 - (100 < 0 R AR - SRR . - R
AErEn-

R AL IR A JiHurstio U R H=050 » 3 Pakpiv
Bl (R ) o B I TR ESATRL > DI (@) o PR BRI o = o [l ] ok = Tﬁ'ja ’ %F,
Y PSRRI T (RO T o 3 R  1>H-05H « A S (T
FFE (persistf IR » IR () » FBRFO B (s ) (RIS 1 40
?@Eﬁﬁlﬁ?ﬁfﬁ A F) RS ﬁ‘[0-5>H>OE?*] RV E %‘Flﬁwéﬂli(pem'sﬂﬁ“ ETF
PR = ()R ?‘%Eifﬁx@ﬁ:‘(’f%i%%)ﬁKﬁﬁﬂﬂ@*@ I AR EpI P T ﬁ AR
R o 'x%i%ﬁt‘lﬂl* ’ ?@’?f@*@ﬁﬂlﬂ °

Persistent, H = 1/2 Antipersistent, H < 1/2

(a) (b) (©)

2001 Scafetta=™ * (N. Scafetta, P. Hamilton, and P. Grigolini, 2001) £ ﬁgﬁ pEpuEF

S K o SRR AR (D B PO HR RS, o

2



Pyl N SR = i3 47 ) (Diffusion entropy analysis - fEFIDEA) - 19487 -
Shannonyif I E YA IV B9 T Au il T4g ) (Entropy)fusa. - —JJE?‘EJEH(J'%%??*&@
e A 2 UMk H 317 RUE T 1965 FIR Clauslus[jrﬁ#mpﬁf SR LR
AR PHUg= RS DA i S Bl g Shannon - F I'*H ELH B/ (Shannon’s entropy) -

BRI R RSO IR - SO) oo - SOBRIYRE 1
" (74070 - 20047 Scafetta¥™ » QIR SAARBE 1 53477 » 1T 4G {3 53 #7k | (Standard
deviation analysis » fi#fiSDA) * r%ﬁﬂ%‘]w 71 (Diffusion entropy analysis » fij#iDEA) H
[ IAT > Y e R ”rwlrj S 5TRRE ) RLAE A O i e o
i DOBFHIEORI > HIDE) oo 1o 1 DOBHFRICRL 3 TEH - K SDAT S
FARRPAETH » AJEIAE & Henry Hursti 63053 A0 F IR - H it AR o ) 5 = A
i Sel g% (long-term memory) v 4, -

PR LR AL 1 N Ji{,éﬁﬂ“ S SRBURAVRR - FHS %ﬂtﬁlﬁfﬁ; ikﬁi XEs
[y efgvs > F{[H | SDA » DEA RyFEigh ) 20 [ i Fa@@%plﬁﬁ@%ﬁﬁ(%d:gg i
WEIEREN B B RO SRR )RR -



7 R
- SR AR
L. F ™5 [ﬁ*ﬁi il 2000~2004 = (1)~ [Eh[H] Fq\P@F; Q) Fq Sl ﬁﬁiﬁﬁp Q)By& I (4)
IS B TR O -
(1)http://www.ngdc.noaa.gov/stp/SOLAR/ftpsolarflares.html
(2)http://www.sec.noaa.gov/ftpmenu/indices/old_indices.html
(3)http://poet.jpl.nasa.gov
(4)http://vldb.gsi.go.jp/sokuchi/geomag/menu_03
}[ﬁj’Fﬁfszfg gﬁ@ PYFJE WA i %ﬁ—ff aﬁyp SR 1S
3. U] f7 O WA S5 SR 9B
4. )= (RFI R (AT o B - SSAEREREY e =1 > B =0 - FifEHY=E
EEF 0D ¢ A B AR (AR 0 1 L0 T O BELT B KB RS BHT
() R [ T m -
5. =R fﬁfﬂf’i’[ﬁ » FETETE] &) PUREAIED x
X(s)(|)=Z§i(s) z 7 5 =01cn. .. ,m—1 o
6. Iﬁ‘ﬁﬁ*)ti:i ﬁ?ftx:(t) 25(” Zg,ﬁ 5 5 =0,1cenn.. ,m—t o
=)

N

8. FlI"|Excel I'| D(t) #f Int fitfffl > FID() o t7 o A EESERREE L H > P I T
YEfRE 3T, (SDA) ¢

9. Ek— [ fls=0 FEENE] s = m- I FEEHI A -

10, TS 0 % x RIS p )=

1L FHETE R st = Zp(x t) In[p,(x,0)] -

12. BN TR - By et PR R FIINE S P p(x, t)——F( T) R
i H S = A+Sln(t) - & HnA——jdyF(y)ln[F(y)] E y—

13. F|"] Excel I'| S(t) 2 In t fitf > #511@5e04 5 6 - F%iiti[t "Rt (DEA) ©

14. 1% SDA * DEA 7 74t R i o FE ﬁ'J « FYKGE B [E{J BTl

REHE = [ FIf0 TRE  (H WS ) s E s -

5 |14 2| NGDC (National Geophysical Data Center ) B iUihisl » £1 [ MBI#I% Q ot
Q= (1X0) i A NHIRYE ¢ SN RIPRIRR (e © 738



R R R
BEREAGYHEER

R R T H

DT 3 AR R L) R TESGE Y ST
S M YOT B RN AR -

2. SRR W SRR R TSRS T - DS 2 OREH T AP AR
"EP R J?—TT LR iﬁﬂp@ [Q?;Eﬁr HIpm [ o

3. DRSS AR T E R - [UPRSTE  ORGH T AR - SRR R
[ U W R e - -

4. PO BRI A TR ) TR -



‘&-wﬁﬁﬁﬁ
- DR ) R, b

R NI S SRR ARG PSSR (R T P TN

F,élﬁy ] [g;jﬁﬂjf FORGEI(YL! : 2000 &F 1~3 F[ .V q\g\l (a))= FF;:]@EFQQ r{ | f‘EﬂfF FABE(Y
2000 & 1~3 FVIH= (b)) » A B EE H S T RAGT - (EREGET PR A

MPRIp ARG = Pt B IR - [REORBE T - SIS R PR W r (r=-0.2804)9
Al R PR THII R ERY FAT R -

PN & 2000~2004 =+ £ ﬁ‘ﬁﬁﬂj DI SRR > B0 2 2001 & 1~3 F] T[] FgF‘ 2
== TR R IR < R BRI TA Rl (Al 778 =0.1138)

15 40
& ﬂ -
;ig 10 g ” ﬂ
- T
0 ‘ : o L0 OONW M/z%{w zn’mg m"-’ﬁfdw
1/1/00 1/31/00 3/1/00 3/31/00 20
e FT
1= f\[‘ﬁ?ﬁ@%@ﬁqﬁ%ﬁ%m%@
(RS [T > 112000 5 1 7 1 F12 3 5| 31 [1)
(a) PRI BERIOBEA (o) ot BB
i

SRt RO R A R IATRRIE O R BT RS @
PRI R T et Er] - PRl IR e (5 > = HSpe
PRI BTN AR (R R0 £ - RV RS 6 B TR » A (R A 1
HIIARRRIE -

PORLHT— [ AR RS - PR E R A R R T A ()
AU gF{ EEE;J:F TJ@E‘DHE?H—I—H EIJ% = [l—:cl[ [fkj iﬂlﬁlrﬁ[iﬁlw £ EIH\ R Ejlir—k
PRSI ) = BRI ) [URET > 1) SDA W DEA = AT AT Ao i
THHTE -



=~ IJ SDA W DEA [i0RUR s 7 TIPS ) 2 T R R

AN
I'l SDA * DEA 55#7 T N[ Ve = rf‘:zﬁ@ﬁ'ﬁ g AT Vg S H O S R ]
Eliﬁ@[‘?ﬁﬁﬂ/[m :
L NRMPEREEL (DY 6 Havi 0.5 = 1 VIR & Ry -] i ﬁ‘Eﬁj’* o
2. FEEREH{(HTOM S H P T 0.5 791 0.4 = 0.8 Vg - WS Bi- 7

1 1
08 F /\A N 08
0.6 ’\/\ 0.6

V v AdT
04 F 0.4
—o— R B
0 —— i || 02 [FRERETH L
o
—e— R B il U
0 N N ; T O L L L
1998 2000 2002 2004 2006 1999 2000 2001 2002 2003 2004 2005 2006

[P A=

AE SDA B DEA = {d =0 [ 5 IR b2 E [ /]JEJF:‘I [*bﬁlﬁﬁll* SRS
FAH IHE T i(Scafetta, N, and West, B. J., 2004) (Feders, 1988, C. E. Shannon and W. Weaver,
1963) > ['1 SDA » DEA "% S fufrfe(s = H)~ ¥ Efiﬁj%f{': [ RS2 e
LRI
I H=05=0 [ BRI TAGE - 0 - SRR SR > A -

*»:”*FTJ °
2. 05<H = 1§ FS-IEAR - (1
(1) Hy H=8 [ = AR R - - »ﬁﬁﬁlfﬁ” SRR ¢
(2) frH>6 =—— G_2H) LS e S N ViU L T - (1 R e R

S S Ly EIHE.MF,LJQ;EF SEE o

3. 0=H<0.5 [ff - [R5 Fuﬁl% PR r‘f,t“‘[ﬁ‘[‘ik °

IR [l ~ [ = O N ER N DR P A A Tt B 5 EL S S R
R Lqﬁlﬁﬁ[ﬂ:p SRR - (ETE 2001~2002 5 ~ 2003 i F [ FESHE ORI LLE
Ui ey D ﬁ[%ﬁﬁ&i&} FIAHRH -



= P TN R ) TR A SR

A
P MBI ) S TR IR E R O SRR H o O e
SR E O UL S » I T < R
Lo PR SEEEH M 8 PPl - 590 2003 KLY R (H R ETERR 8 0 R EEY o
2. 2003 & Vi AN IRMEEE = rﬁﬁ" SeHE ) PRI AR 2 2003 1 TIPS
e = r?‘izﬁgﬁlﬁ o PO I E B RS -

1

AN |

0.8 \J 0.8
e Vi e R T e
04 04 F a § 2

—— R O
0.2 T - 02 O s
_u_qukg;kl[q H F“"' ¢ IF{I
0 0 |

1999 2000 2001 2002 2d03 2004 2005 2006 1999 2000 2001 2002 2003 2004 2005 2006

&;ﬂi &gﬁ[}‘

pilt -
2003 fi55 PH(H A eviass > & - e EaRY [ PR SRR H 2 o pUES R Ry

71{7 [r[ FUsHE o 57 P e [/F'J » T AR Fﬁ{z{ == F%ggggﬁfjj F{fﬁ%"\gﬁ'fwﬁ@ %E? A,.’[' I
PR E\WEIFTJ Z&b:c‘ltésalﬁﬁ USRS ﬁj JF J’FE'FEJ%[“':C'IH (B R NP PN
FONEMVETRE S FFICT‘J—?J%'ﬁJJ ﬁ'ﬁ%&l*’vﬁli‘% e g5 o B TN IR 2 TR
BB O I O SRR R TS X OO EM’T

P TONTRIRIEE ) T SRR ) PO

PG DEA 7 {7 Eﬂj %,l E(t) tvovylpuﬁjgr%ﬁu ,wiwyﬁ%wﬂ‘% LIRS
PRI ORI S - g, tﬁﬂjra ] > PR A S =1 IR [0 Ep
EM=0 - TR, T RS .e_“*%'ﬁj = M P B R



A P TN S e TTREERE ) T TR - ) ¢ By
5 TN ) TSR TR, B
A
P TN ) () T R R L I I R e
1. BRIV PO 2003 5 i € MO i) 2003 & KOFVE 812 A A

RN LT

2. FEEE ﬁfJ'FWF #2003 = i Eﬁj (& Vix? Eﬁfj’ﬁﬂj °
A B A i ;
PRI pIoF S i B A
10 10
8 8
6 6
i f 4F
2 F 2
0 VM/\‘\M‘_A; 0 I I I I / \\ I
2998 1999 2000 2001 2002 20)3 2004 2005 2006 -29 )3 2()(% 20052006
4 -4 19t
-6 -6

&;ﬁ[ JT &;ﬁ[*}n

g

PR L TN S TR ) PR 5T 2R 2002
S GBS €)1 IO B O » RSSO~ RO BRS¢ TS, 8 ¢ ke TSY
3 IR - PRI, 4 - 2003 & LV NIRRT T T RS
FIRETPARE RE - R 5 i TN ) B - S R (T
FLEE BRI » 7 T SRR o (AR RS RIS o [ e
W SSREHELIVAS PR ) (9 [ 2003 7 FU B TNIBIRAEITS | T R R
FORBE AR RS » BT f2E 0 TS PRPRE S | S IEIRL )T R o iy R
PP EHARL A W PSR T GO B S PR R TR R P
ERLEAINGT » "0 H o 5 BRI R IS - 14) o SIS R A
IR



o~ W R R
AEE

Fer IR R > Y i IR S SR R RE R R ERY R SEN B 2003 F T
PRSI sy T RIS LRy -
BRAEHZE

RIS e T

Lo SRR S A A
AYERREIUET TN ) (% S R T IR R ) R
TR PR -

2. TR o A
URRRHINEET o RN A ORGHR T LR IORE ) i TR
RO B € A 2

S
TN Fﬁﬂﬁﬂjﬁ‘fjl[ﬁ'ﬁ{ﬁ‘ﬁ“}“i gmn@@* R (5T (HH0R)
AT PR S S AR » R R R R

FORLRT 790 (A erEe AT e T [l E“Uiﬁ?ﬂ‘ﬁ?f ARSI R %Fﬁ :

10



ik 1 B LS  [ b B9 Ry et 2 G SR P B [l e [ A F i

it fﬁ"%?¥*[ﬁ'17} TN 0 2003 5V ONBREE (R ) §Ei@ﬁ§ﬁﬁﬁ » A
T (8) RIS (H) pURB{AISSRIvARE qu PR PURCERBE R > PSRRI T R
IF%“?F#*['E) G ey FLE VEFRRAHFL - 2003 F i SNRTEEEE - N IH VAR (8)
WM () IO (s ARt ) - i e AR ) B e fom)s®

IS F“”%’Fﬁfp

A R FLES BRI AR > SRR IR g SRR SRR
ERFICRLA Fpop P pOREAL) o AORL > 5 R pOIIRERL © iR A RS I e ey
(AR 2 A IR PP I i 2 PHERIEAR A 2 e o= T RE R
O OISR HN B R o B TR B P T G E‘:—é**:l? MR K
RESFORRP (IR » NP M RO [RLIFIH Y S PRI R = 2 R i CoAH T
(TPl 2 ATl ) Rpdign > o™ Tl PRt (0 FRREe Bag IR (= 2 Fag s A
AT = RV PR MR SRR 2 97 G PRt OB DY I~ G 1 o OTRNE 2 8%
SR S RSy s PRl TR - 0 B RS I R T SRR - 2
ﬁﬁ’@l‘ﬂr@‘& °

C P A PYFERETRE N - PR R OR P

Iy
FJP e S ERGEVRIEL T~ 1~ (SHEVRIBH N - FEERRVR RS

Hffe T (]

At
= 2006 & 9 F]~2007 F 1 PRSP Y R %ﬁﬂﬂrﬁw% QL

R P B%“lﬁ‘l‘% COPrpto =) > 2R

1. rrrz_fﬁgfggpa@% = F«f&%ﬁguﬁtﬁ | 5@@ ;I/ﬁl%ﬁ‘[\ﬂﬂ;&?l‘[ﬁ‘[\i&ﬁﬁ\ﬂjFé,EJF[fJEl';fﬁEa"\"E |
B o

2. B TONESTRRGH ) pY TREH = TS vﬁlﬁg}g[emyrzapg [ G P ot A1 i
5T -

3. TR pﬂgq@J? F*H%FJ i TREHS Vﬁ'%[*@ﬂﬁf el E AT VRS PJF

11



L [ﬂ:FI ﬁ[@ﬂ YRS o

SDA DEA
1.2 1.2
1F e
y Ny -\/h><:>(—‘\
0.6 0.6 / —a— \"//i
0.4 04
— e
frEset o ol
0.2 / 0.2 —m— R R O
0 ! ! ! i i 0
Aug-06  Sep-06  Oct-06 Nov-06 Dec-06 Jan-07  Feb-07 Aug-06  Sep-06  Oct-06 Nov-06 Dec-06 Jan-07  Feb-07
&;ﬂ—{ ]:J“I &;ﬁ[—{ -
=1 .
:“—JFI Frﬁu .

BTt B TR R LA B S B TR - TR BRSBTS
R R

i *@%Pﬁkﬁﬁﬁb%F%WW}%¥W%ﬁ@

PR (B * SRR VR R SR B R RO RIS -
IF?:—(E%'aﬂn 1. ﬁ IR 3R = FE R RT3 1. Fﬂ_—ﬂg@z PUTE 3. J\Kﬁipéﬁ % F%FJFIE@

FPRE e AFRAIP AT (Esashi ) B0 TER S (RRIBE B TR (550 17 > SILE A
B TR A B -

7] T’:"J\\Bﬂﬁﬂ}ﬁ Fﬁﬁ‘,ﬁgb—‘\%%ﬁ_ ﬂ %],, T Ilf_}ﬂﬁf B‘Llﬂﬂ‘}il&ﬁ’f?{m G
YR SHIS IR E  BRER I =PI o PSR SRR BRI

12



[{;{,Flffﬁ HE*JFH@&%%J“E » I a%‘\;;ﬁﬂl%*j@@ NGEL = SE hjﬁﬁi[;ﬁ,gr[gw EWHH‘W‘{ o

Cycle 23 Sunspot Number Prediction (October 2005)

1998 2000 2002 2004 2006 2008

NASA/NSSTC/Hathaway

i = NBRE YRR
SRR PTG STATI 2006 K2 2007 £ 1R C-4 HFS N B ER i RIT > [NIP

B~ oA R A RS PR [ EERIFI o NI PR S Ry
B PR SRR RS RN S
Lo RS A BT JEE NS AT S o
2. ijFE*LFI:ﬁ%FIHb Pﬂﬁfgﬁ;‘é °
FIRU DRy~ 1 e SRR RSN IR TREEE S PR 1R
SPHSTERED ~ BRI S I L T [ F"JFFJ[%(: °

I Iy
N
”E

=%
[

T TR B, O

Ak
PRI SRRUR AR - R R DTt VR RLE PR EFY « IR



IR TR ) BRI ) R SEE TR B (A -

R
B B R REHCH Y 5 R
L TR B 96 W HOORE 05 5 | VRIS > iy S Ry R

o

N
20
U:.

AAE[ - 9 FIFTCNT W3 (WY HIEE 2000~2004 & > H = F [0 9 By 5 H U f
ﬁ*%?%ﬁ&ﬁ

1

0.8

0.6

04

==

0.2 —— PrRapi B 'flIJI
O | | J
1999 2000 2001 D002 2003 2004 P00S

ﬁgﬁ[*}u
PSH > L TR | 0 TR B RSB Y S RO -
-
1. *?ﬂ‘FﬁKF*WWFﬁﬁSJ&Vﬁiﬁ@Eﬁ?ﬁm“@$ﬁﬁﬁﬁﬁwﬁ@ﬁ%ﬁﬂﬁl
P > (RS T] 2003 2 8555 il (H 2 st » 8 ¢ RAEEssy o
2. NEHCH > T 2003 # Vi TNBAEEE | S TR B R
2003 & ¥l i TOTRPRIERE | = TR AGEE %‘ﬁ o [ A [ AT - ()
3. NAESIRGE S 0 T 2003 F V] TNIRIERE | 2 TR B FOREN A A
il 112003 & ¥ 1 i - FENFRMFIEIE R 5 52 T ISR UG ORI e {4 S -
(i )

=

14



1

Oigm,/\?”V/ |

y \E»JD \/ 08
0.6 [ 0.6 —&ﬁ%%g\%@@é%
0.4 0.4

0.2 | #Bﬁ,ﬂﬂ'{ﬁH H 0.2 —— {\[g;{,ﬁﬂfﬁ s
o P B 1 O A B O
T Il Il Il Il I I
O Il Il Il Il
1999 2000 2001 2002 | 2003 2004 2005 2006 19992000 2001 2002 003 2004 2005 2006

b i -

B T SRRSO LSRR AR SRR RS Se U - UFE ~ RO
EIPIRERYAY > IR E AR SRS GRS o R TARERRIPE T e > AR
BEET TN TR RS o0 TRIARR BT o 20 SO0 = R LRIV U SRR H 6
PG AT PR R SR R F IR XY 9 A T
i'rT'*f”v AHRRTF™ > BRISD SHEOR RS SRR ARIRAE < Sl ]2 RpE - =S T
lﬂl Ad N o S5 r#ﬂ%&z{g"ﬁﬁ_llﬂ“ F[JHEI"\E[*JE RIVE ™ pos Eﬁi Fﬂ By 5 PYAT TR fﬁfj(zﬁ}@) ,
FESFARE G T R R DO S ARRRTE MRS R L SR LSRR B e
[ > = I RIRG RN B L oA SRR S I ERE TGS R 2 ) TISAEE B
o AHRRYE R SRS P - TISAGRIR B SRR RS T RIS E RO
'} 2003 & ERRIAEL > 7 2003 F Vi o DONRBIPEEE o BN (R RIS o Al
O TRATERGEE oy TN RGE , HA  SIRER - SRR B HAR T
GRS - [y TSRS 3 08 SN > SRS R B0
ATELLAR = FERNBIE PRSP - TR pALT SRR M AR S R R
I I I 56 SRR O AR (CARRA) » (1 PP = 50 RUR | o=
IEIT«JE B E L IR % -
T 2003 F R TR IPRI R ST (> AR ) > e TR TR
PR RS SRR P T PIRE -

15



A~ A

C oI TSI o TR 0 DI B PO - SDA 2 DEA

R N N@H«\Hbé R PR ’FE‘TJI{EWEJ?T’?FU[EW’W?“ HEIR ZpuFifle

. f&ﬁu@ggﬁgﬂ{ K S s SEE TR T AR ngﬁé‘ | = FF%:" ﬁklﬁ | SRS PR

R R DAL O RS o 2 = HAYREEERST | 2003 5 £R53 B 2003 £ Vi £
5] PEJF;@J = TF%_':NEFQEJ f{JJ [Jwﬁf’aﬁgj@%%ﬁl@ » 2003 F 1 o TNTE FgF“"J e r%
Rt i B R g ) 4 A

~ s PR R B E R SR T J\Bﬁiﬁgﬁjp J§F =GB SRR gﬁ?ﬂfﬁlf[lﬁuﬂ_ﬁ‘ﬁ[lﬁj\ p

o R RURR D) 8 AL s o] = AP s #ﬂﬁr*wﬁﬁayiﬂi’:
@lefbﬁ%wwﬁ%%@ R 7 Y P l@@%ﬁﬁ%@@%
= IE’?[ i) LFJFEIF@J (A - J\KHEJFH[%‘L[fkbﬁ‘TJ[fHE T > PF ‘*&F*"‘J?, i
P IJF Joo ik ﬂ[}:F“EFE‘*"L *J%ijclsr@

P~ T B RE A B ﬁj 3 PN SRR H Y 8 2ET P S R %Efc [LNE: m—wrﬁ
EaEs

m

(HAsE[5— F 9 FIIfT L R TJE'JHJ&F" » AR = 5
B TR il ﬁ'%[f&bﬁﬂlfl[f& [l S CE *E‘FTM*
IR SR T IS RARE B T R R ’@FJEJ[J’W%“E%‘EIUHGEJ ° e

I'}2003 = ELPAIEL - 5 2003 & Py PN PAMPRGCE ) SN - TN IR ) H
o BAERER O H A AR - ) ORI ) pY S BN ’E\‘HWF—%J‘I‘%
Yrder > BYERER Y § A 1] t‘I—’rE‘FTJ HER S PRF PR > pAeT R R A
it [ ASTEA R PR P I @ s S0 R AN ] ¥LL(L—$E‘F—TJ) > fE+Y
PRI B N SR FIE %‘ﬁzﬁwfu Jo @:««?@?c‘ RN IS B

FER o AR

» PR R PR 0 R HE ﬁ[wibql[ﬁ 1 RS o SN B

PR+ R T TR T 2006 5 5 2007 2 VI B O (S
I+ PSR ORI © ¢ 1N IS R
@f,m§#W%%ﬁ@ww@:Z%@%@%ﬁﬁwﬂﬁﬁ@

< ST RIRE R - [ SR SRR SRS © R BV (e

E:“J‘ ’ ,'J\"Ejrzjjjj‘{?j»gﬁp N éfjfﬁ@gi%}g@ﬁ}ij@fxzr I"EEIJF[U%% I,TT o

16



[ %*ﬁi’%ﬁﬁﬁj

=B 2000 U 2004 5 1 e TN o T RSB L TR
Hi 0 FRPR BRSBTS H 2 S éﬂﬂfjréﬁl’% :

= PR AR R T (R RIS R AL R R R 1 A
BB A R SR -

= I NHAG SHREE B O T (O ] SRR Y
F RS G GPS R B TR ) 1) 57 B NI S ORI
PIHEIIRASE » 53 S T -

B - 2T

Scafetta, N. and West, B. J., Multi-scaling comparative analysis of time series and a discussion
on ‘earthquake conversations’ in California, Phys. Rev. Lett., 92, 138501 (2004).

Scafetta, N., Hamilton, P. and Grigolini, P., The Thermodynamics of Social Process: the Teen
Birth Phenomenon, Fractals, 9, 193-208 (2001).

Shannon, C. E., A mathematical theory of communication. Bell System Technical Journal, 27,

379-423 and 623-656, July and October (1948).

17



DEA

2000/1-3 solor flare 2000/4-6 solor flare
DEA DEA
3
2.5
2
1.5
1
0.5
0
0 1 2 3
2000/7-9 solor flare 2000/10-12 solor flare
DEA DEA
3
2.5
2
1.5
1
0.5
0
0 1 2 3 0 0.5 1 1.5 2 2.5 3
2001/1-3 solor flare 2001746 solor flare
DEA DEA
3 3
. 2.5
2
. 1.5
1
. 0.5
0
0 1 2 3
2001 /79 solor flare 2001 /10-12 solor flare
DEA DEA
3
2.5
2
1.5
1
0.5
0
0 1 2 3 0 1 2 3
2002 /1-3 solor flare 2002/ 4-6  solor flare
DEA 3 DEA
2.5
2
1.5
1
0.5
0
0 1 2 3 0 1 2 3

HE- SR GR ARSI

18



DEA

2002 /7-9 solor flare 2002/ 10-12 solor flare
DEA DEA

2003 /1-3 solor flare 2003 /4-6 solor flare
DEA DEA

(=]
—
[N
o
(=)
—_
NS
(o8

2003 /7-9 solor flare 2003/ 10-12  solor flare
3 DEA 3 DEA

(=}
—
NS
w
o
—
[Ne)
w

2004 / 1-3 solor flar 2004 / 4-6  solor flare
3 DEA 3

o = N
S b — h o n

(=}
—
[N}
wo
(e
—
(V)
w

2004 /7-9 solor flare 2004 /10-12 solor flare
DEA DEA

0 1 2 3 0 1 2 3

R B EGRESS TR

19




SDA

2000/ 1-3  solor flare 2000/ 4-6  solor flare
SDA SDA
6 6
5 5
4 4
3 3
2 2
1 1
0 0
0 0.5 1 1.5 2 2.5 3 0 0.5 1 1.5 2 2.5 3
2000/7-9  solor flare 2000/ 10-12  solor flare
SDA SDA
6 6
5 5
4 4
3 3
2 2
1 1
0 0
0 0.5 1 1.5 2 2.5 3 0 0.5 1 15 2 25 3

2001 /1-3 solor flare

2001 /4-6  solor flare

SDA SDA
6 6
5 5
4 4
3 3
2 2
1 1
0 0
0 0.5 1 1.5 2 25 3
2001 /79 solor flare 2001/10-12  solor flare
SDA SDA
6 6
5 5
4 4
3 3
2 2
1 1
0 0
2002/ 1-3 solor flare 2002 / 4-6 solor flare
SDA SDA
6 6
5 5
4 4
3 3
2 2
1 1
0 0
0 0.5 1 15 2 2.5 3 0 0.5 1 1.5 2 2.5 3
B B PES R A TR R

20




SDA

2002 /7-9 solor flare
SDA

O = N WA O

(=}

0.5 1 1.5 2

25

W

2002 /10-12  solor flare

SDA
6
5
4
3
2
1
0
0 0.5 1 1.5 2 2.5 3

2003/ 1-3  solor flare
SDA

[ Rl SRS IR NN

S =N WA O

(el

0.5 1 1.5 2

2.5

(98]

2003 /4-6  solor flare
SDA

(=)

0.5 1 1.5 2 2.5

(O8]

2003/7-9  solor flare

2003 /10-12  solor flare

o

0.5 1 L5 2

25

(98]

05 1 15 2 2.5

(e

SDA SDA
6 6
5 5
4 4
3 3
2 2
1 1
0 0
0 0.5 1 15 2 2.5 3 0 0.5 1 15 2 2.5 3
2004 /1-3 solor flare 2004 /46 solor flare

6 SDA SDA
6
3 5
4 4
3 3
2 2
1 1
0 0

(95}

2004 /7-9 solor flare

2004 / 10-12 solor flare

SDA SDA
6 6
5 5
4 4
3 3
2 2
1 1
0 0
0 0.5 1 1.5 2 2.5 3 0 0.5 1 1.5 2 2.5 3
Bl SHBRGRRDSTES

21




DEA

2000/1-3 ssta
DEA

2000 /4-6 ssta
DEA

o
—_
S
[8)

0 0.5 1 1.5 2 2.5 3 0 1 2 3
2000/7-9  ssta
DEA 2000/10-12 ssta

<

—

5]
(0%}

2001/1-3
DEA

ssta

(=]
—_
0o
w

2001 /4-6 ssta
DEA

=]

—

S}
w

2001 /79 ssta
DEA

2001 /10-12 ssta
DEA

(=}
—
[5S]
[o%)

2002 /1-3 ssta
DEA

0 1 2 3

2002 /4-6 ssta
DEA

(=)

—

S}
w

G

PAEREF AT E

22




DEA

2002 /7-9 ssta 2002/10-12 ssta
DEA DEA

<
—_
o
w
f=}
—_
o]
w

2003 /1-3 ssta 2003 /4-6 ssta
DEA DEA

o

—_

o
w
o
—_
o
w

2003 /7-9 ssta 2003 /10-12  ssta
DEA DEA

(=}
—
0o
[o8)
(=}
—
S
[o%)

2004 /1-3 ssta 2004 /4-6 ssta
DEA DEA

o

—_

Do
w
(=)
—_—
B
W

2004 /79 ssta 2004 /10-12  ssta
DEA DEA

[}
—_
5]
o
f)
—_
[Se]
o

RS R AEARRF AT

23



SDA
2000/ 1-3 ssta 2000 /4-6 ssta
SDA SDA
7 7
6 6
5 5
4 4
3 3
2 2
1 1
0 0
0 0.5 1 1.5 2 2.5 3 3.5 0 0.5 1 1.5 2 2.5 3 3.5
2000/7-9  ssta 2000/10-12  ssta
SDA SDA
7 7
6 6
5 5
4 4
3 3
2 2
1 1
0 0
0 0.5 1 1.5 2 2.5 3 3.5 0 0.5 1 1.5 2 2.5 3 3.5
2001/1-3 ssta 2001/4-6 ssta
SDA SDA
7 7
6 6
5 5
4 4
3 3
2 2
1 1
0 0
0 0.5 1 1.5 2 2.5 3 3.5 0 0.5 1 1.5 2 2.5 3 3.5
2001/79  ssta 2001/10-12  ssta
SDA SDA
7 7
6 6
5 5
4 4
3 3
2 2
1 1
0 0
0 0.5 1 1.5 2 2.5 3 3.5 0 0.5 1 1.5 2 2.5 3 3.5
2002/1-3 ssta 2002 /4-6  ssta
SDA SDA

S = oW s N

S = oW s Ly

o

0.5 1 1.5 2 25 3 35

(=}

0.5 1 1.5 2 25 3 3.5

RS AEREY LSRR

24



SD

>

[ SRRV U e N |

0

0.5

(R VS R . e e |

2002/7-9 ssta 2002/10-12  ssta
SDA SDA
7 7
6 6
5 5
4 4
3 3
2 2
1 1
0 0
0 0.5 1.5 2 2.5 3 3.5 0 0.5 1.5 2 2.5 3.5
2003/1-3 ssta 2003 /4-6 ssta
SDA SDA
7 7
6 6
5 5
4 4
3 3
2 2
1 1
0 0
0 0.5 1.5 2 2.5 3 3.5 0 0.5 1.5 2 2.5 3.5
2003/79  ssta 2003/10-12  ssta
SDA SDA
7 7
6 6
5 5
4 4
3 3
2 2
1 1
0 0
0 0.5 1.5 2 2.5 3 3.5 0 0.5 1.5 2 2.5 3.5
2004 /1-3 ssta 2004 /4-6  ssta
SDA SDA
7 7
6 6
5 5
4 4
3 3
2 2
1 1
0 0
0 0.5 1.5 2 2.5 3 3.5 0 0.5 1.5 2 2.5 3.5
2004 /79 ssta 2004 /10- 12 ssta
SDA SDA

o

0.5

25

xﬁ» g] A

PAEREF AT E

25




DEA

2000/1-3 ¢ 2000/4-6 ¢
DEA DEA

0 0.5 1 15 2 2.5 3
2000/79 g 2000/10-12 ¢
DEA DEA

o

0.5 1 L5 2 25

3 0 0.5 1 1.5 2 25 3
2001/13 ¢ 2001/4-6 ¢
DEA DEA
3
25
2
15
1
05
0
0 0.5 1 1.5 2 25 3 0 0.5 1 1.5 2 25 3
2001/79 ¢ 2001/10-12 ¢
DEA 3 DEA
25
2
15
1
0.5
0
0 05 1 1.5 2 25 3 0 0.5 1 15 2 25 3
2002/13 g 2002/4-6 ¢
DEA DEA

2.5

1.5

0.5

(=] —_ S} w

0 0.5 1 1.5 2 25 3

<

0.5 1 1.5 2 25

(o8}

R TREBSE Y LTSS

26



DEA

2002/79 ¢
DEA

2002/10-12 g
DEA

o

0.5

0 0.5 1 1.5 2 2.5 3 0 0.5 1 1.5 2 2.5 3
2003/13 ¢ 2003/4-6 ¢
DEA DEA

2003/7-9 ¢
DEA

2003/10-12 ¢
DEA

0 0.5 1 1.5 2 25 3 0 0.5 1 1.5 2 2.5 3
2004/1-3 ¢ 2004/4-6 ¢
DEA DEA

o
w

0.5 1 1.5 2 2.5

(=]

0.5

0 0.5 1 1.5 2 2.5 3 0 0.5 1 1.5 2 2.5 3
2004/79 g 2004/10-12 ¢
DEA DEA

HFS TR A RS

27




SDA
2000/13 g 2000/46 g
SDA SDA
6 6
5 5
4 4
3 3
2 2
1 1
0 0
0 05 15 2 25 3 0 0.5 1 15 2 25 3
2000/79 g 2000/10-12 ¢
SDA SDA
6 6
5 5
4 4
3 3
2 2
1 1
0 0
0 0.5 15 2 25 3 0 0.5 1 15 2 2.5 3
2001/13 g 2001/46 ¢
SDA SDA
6 6
5 S
4 4
3 3
2 2
1 1
0 0
0 0.5 15 2 25 3 0 0.5 1 15 2 2.5 3
2001/79 ¢ 2001/ 10-12 ¢
] SDA . SDA
5 5
4 4
3 3
2 2
1 1
0 0
0 05 15 2 25 3o 0.5 | 15 2 25 3
2002/13 ¢ 2002/ 46 ¢
SDA SDA
6 6
5 5
4 4
3 3
2 2
1 1
0 0
0 0.5 15 2 25 3 0 0.5 1 1.5 2 2.5 3
15 ERE TS PR B R !

28




SDA

2002/79 ¢ 2002/10-12 g
SDA SDA
6 6
5 5
4 4
3 3
5 2
. 1
0 0
0 0s | s ) ) ; 0 0.5 1 15 2 2.5 3
2003/13 ¢ 2003/4-6 g
SDA SDA
6 6
5 5
4 4
3 3
2 2
1 1
0 0
0 05 1 L5 2 23 oo 05 1 15 2 25 3
2003/7-9 g 2003/10-12 ¢
SDA SDA
6 6
5 5
4 4
3 3
2 2
1 1
0 0
0 0.5 1 15 2 25 3 0 0.5 1 15 2 25 3
2004/13 ¢ 2004746 ¢
SDA SDA

S = NN W A O
O = NN W A O

0 0.5 1 15 2 2.5 3 0 0.5 1 15 2 2.5 3
2004/79 g 2004 /10-12 g
SDA SDA
6 6
5 5
4 4
3 3
2 2
1 1
0 0
0 0.5 1 15 2 25 3 0 0.5 1 15 2 25 3

RS- THEBRFRN PSR

29



4

)
I

* I%ﬂ'ﬁr “{Bﬁ’iflﬁﬁmlﬁwﬁ Jjﬁ EapEEin f‘ BRSO R G

TR S $YRI AR o 2 AT AT RSP (Y R
_J»gjﬁéfﬁﬁﬁaléj F[fj;;&}%l\l lh’fg‘[ %J{@Fi °



	太陽短期活動對地球磁場與大氣溫度異常的影響
	作者簡介
	Abstract
	摘要
	壹、引言
	貳、步驟
	參、結果與討論
	肆、結論
	伍、未來發展方向
	陸、參考資料
	附圖
	評語


