B2H 1M
2007 4E 11 A

ADVANCES IN EARTH SCIENCE

pooo hgp://www.cqvip.coml

Vol.22 No. 11
Now. ,2007

3CEH S :1001-8166(2007 ) 11-1099-10

AXEEHRISIETE

ZEXRSHFATHE

i BnanA Tmsley AR EHAS

(L RIFERF, B LMF

FEHESLET, LH 200062 2. University of Texas at Dallas,
Richardson TX,US 75080 3. @ﬁ#%%ffimﬁw%ﬁ@ RELERET, KN

FFa 550002)

B EXEFHAKRAMMIEH+E FFHARE L XA ABELELRAEEHYHEE,

HHER,EHEE RBFLER

RFAK ALLZELERTTFHIHEBTEL AR ELTF

HFEZARAFHEFORTMXBEELA, ARFaL REXMEHBHABZIALERAR
AAH, R AARRER  ZRARAFHEIR L ZHERBRY L AR, AR . K MEFHR
BROERRAFHEZHPEIRAKE, BNERARLERS LA BT HFRENF 2K

AW HB—#Hw T ENH (F AR Tinsley HL¥)) , T ZEMAE

Tx&—?-*:.lﬂkmﬂbb%’lﬂfiué‘)

AR, QR R, BANRR, AL RRGRBERERE,

X g W:KMEH;RETA;ZRXANH

A5 HE P67 X ERERINAGS A

1 5 =

mAMERE AR BEFHRER, KEESIER
WHEREIEFERERBRSFERAETENBR
wah A EEMHEBEE RS KEESHC R T
KRAPIFHERE L, T BT 50 MER b TR ok K
FHIE S X S AR MR, 5 v M b 38 7 A\ 2805 3 X
- RARRGNEW , K FEE ShR T i R SR L H IR
WesIEZxXE, B =KEEZ/HHEE
i

(1) KMHEFSHLH (TSI HLH) , ZHHLHIA R
KA S5 MK E SR (R BX RS L
R MBS L ) , 3R TSRS,

(2) KPEE B RS2 VLE (UV HLE) , &L
AN ERKBEESASHP S RHEABEN TR
32% MR FRE MRS RES L ERPHRERRHE
R, BT EBERERPEERSHE
RBAERBITRE, FIRES SEBAD,

RS B # :2007-05-10 ; 4 [B] B #9:2007-09-11.

(3) = RS L ( Spaceweather HLH ) , L
AR K BHTE 3 3R 25 B R R ( FE W S ]
HEPMEMETER) , B X5 E X BB H®Y
HSRBAER, SR EEWFHERL, £ E R
ELBIESBLERTAM(MSE FEKE), KufE
RELIIEBERZBEAMZFHEL, FHLRK
WETAEAR L, I SR

TSI HLHIIA Sy K FH & 3h i 8 B e K P B B 3
SARZEAL , X —HLE g Z A TR RS BB R
SR B K FRIE S A ER SR AR X R R
7 , 36 JLAS A P 3h 8 39 i T X K FE B
SR 2 B , K PHIE shiR /N B AR KB AR K E
B EHAMERNA R 1.3 W/m? (5 ARHE
WH0.1% )", IR AT SEER,0. 1% M
KFHE B B LAE R B SR,

fERRHVHB R EEREZ A, EAMESHL
Hl S RIRS LR BT, KB EXIPLHE
T JUAE s AR 2 380 AR RAF ST IR T K2R

* XSTE :BK A RPERETE E0H“ KSR BB BRI BIFRBULIR” (%5 :40701195) BE 8.
EEEN AR 1976-) B, LEA LG, EEAF LIRS AB TR PR E S B3 R HLE BT

E-mail ; zhoulim@ gmail. com


http://www.cqvip.com

1100 HOERBLE HE R

pooo hgp://www.cqvip.coml

B2k

B, R— NI SUR . Ney!™ R I2 1
FH LN S TR T B WS BRR
ik, B SR SEFEITRI(ISCCP) BRI T
TERE EZKAESIERNENFEHREREE
L E5LRBEZZRBEMBKER ", SR, 7E
HER R E E(BUNMNTEIBCRRE) , R BT RE
KX KBEsHHEHS, I H 2 FIE R (CME) FH
B KAEERA FH M (SEP) T EIR#H T
(IMF 284k) %8 , IR FETE BB MR B . 76 3 S0 R 43
BrEal b, A2 22l AT = M RSV E LS
PR, FRIRSHLG IS AR, KHIE 3@ S & m
FHRKISBEWH 2R B WY BAFE, S5
RGBS P45, ATIIRS SR, X—id B
B RERRSZENS MBS BN ER, HAl
SR THRFERR:

(1) BFEFHRAZ B (Ton Mediate Nuclei
Theory , R/ Ff IMN Hiig) '/

(2) FRIRR—LRRSER—HEA M
EF3E (PR Tinsley Big) U2,

2% 3¢ B (8 BGE + JLAE R TE K FHIE 3@ i 52
Z ARSI HERR S AT 5T S B 55 0
23 [ RS B A 5 B R F R ()3 e 2
X —GURA R KR

2 KMEZHFIRZERAE MRS
R R AR A B 5 R

2.1 RAFHEFHEERTUSEXZRTN

MG BRI 12 5% , 2 B g R AT, v ok)il
REHRC "Be FEMNEERS, KIAEZHEE
TE—EERENTEER SRR FHNERE
H (GCR) AR R M s ™ . KA LUK, 85
H TR W AR AU AE o K R 3R B AR e i
INLARRSS , T H R A B SEER AN FEE R ERE
fLEE R IE—7R, 1959 4E Ney'™ $2 4R F 8 S &
AL r] BE il I B = B AR ALY H R SR,
SR 5% 3 24 Bsf 50 I = B iy B A, 1t %) B0 B 5 4% 3
SERREGILE , [RIATHth th 3 A BE 4R s 56 A 40 i ) BL
flo W& TR ARK KRR, 7£ NIMBUS-7,SMM
UARS % TLE X 23 = B #H 1T Wl A2 A BT R K
“BIR E R EFEWIR T H” (International Satellite
Cloud Climatology Project, ISCCP) , &7 T ¥ =%
RS 1997 4E Svensmark F1 Friss-Christensen F|
F ISCCP-C2 ¥ FEFTiC ¥ 1Y 1982—1993 2R =
BHE S AR F H 5T (GCR) R #ATHI R

A, RELMIE BA REFHAREHDST M TiAA
ERMFHFLERNTLEESR T 2REEW
AL, B FENRER TSR BEINEKER
WIFIE R KPR 31 SR SR Z I A T E
= TR —R BT IR T ARE 4,
AT B BE Svensmark B BHE Mt 2, X E
B4 XF Svensmark SEXT ISCCP 048 FE v ik 5k 1T 5% Y
ALFRANAR A LR T R ER R a1 5 5 — 34
KK Svensmark F AR LR & 11 ERE AT
bR o Bk R GE A 7E B T-FE A= 4B, 40 EL Nisio ™,
2000 4E , Marsh 22 5 — 25 i F§ ISCCP-D2 % #E
FEIC SR 1983—2000 4E43)2 = B B4 F1 R 4R 1]
FHFLEREIEAT TR0, &R &H 1997
FEMFTHP RN 1982—1993 FE LR EY R Y
WM FHFAZB RFPIHXRRIFESR LA, H
I EBRZE s =B SHTFHITLERT
LE BRI R R MR, A, Marsh %5 ZEBF 5T b
BRERAFHFAN A ERZ T TREFRED
FHRE

Veretenenko %™ F| i R % 3 K < %8 51 W
1961—1986 FHREZBIER . RIETREZEZ &
5B FEHMNEER N R, FB Ve
retenenko 7EFRH R, (K2 = = B MR F 54 5
2RI B8] (9 AH S M FE 7EAR 3R I 46 BE 30T, 76 50°N
(MBS ) UL KRR = = B AR F 1 T 28
AREBIEMHXKER, MTESON(HSE) isg# X
FiEERMARXFR, Udelhofen Z FAEE KK
AT 1900—1987 FREZBICR, EXE T LR T
{E, 158 THRINER ,

AR R b2 B XS 3 R T
HEERTTBEERER=BNEETIL, K
FH B RS LS (CME), CME 3 {4 & fEkL
F BT R, 3 AR BB AR T T ST (REE /)
F 10 GeV) BBt NSRFUT B, X I RN 48
i 7 F#&” (Forbush Decrease) ™!, Todd 2%} |
ISCCP HiExt “ R A E M h 2R BT T
50T, REUERE“ A T A" PR FEHFE
RN RIKZE B BINE MM,

T I X TR ORI LA e b T KA S R o 54
R, BRI FH LK ER TS 2K ]
BIMAHEXRA T BIEW B AR, B4R FH 5K
BERSKESEA BENMIRER, R X
KERTFAVIBNGE 7 NRGEB 5HT
FHHRERT R IEAR, MRS E 2 RAHK,


http://www.cqvip.com

114

pooo hgp://www.cqvip.coml

JASL 2% K PHE 3h 3R 3h SR AL R RS HLHIBFR it R 1101

2.2 HitZEXSEHE[SKREREN

SE et E] ROBE B K PR 5 3h 3 44, a0 CME £,
SEP 4 | IMF 28045 1 A iy 3R 25 18] K™ 4 A
BN BVBOR ] ROBE B W R, {8 1 A B ER KR

BREMAFERRKEMMN TN, REFRER

B R MR ENE R RSB SRR ERELE
FRBEMHLEER,

Tinsley 2% %t 1953—1985 4E[a] CME Z{43|
REEAAETREEG SEMIERESELSE
SEERIR AT T HITR. R EW, 40 ~
60°N #7¥ A S IERER LS “ WA T HEE
W ERFMMEEE, A FERRRETMRES
“PEAA TR IR B LR L o

SEP {4 . KFHAE B b 7 £ B2 K FH I 3h B 8
WA E R T EERS R T (FEE <100
MeV) , 7E 3t BR 25 (8] 3% 3tb BR 8 3% R il (AL A B AL 46
(HBRELE T )50 ~ TO°TE FE itk AHBER KSR, #EKPFHEBE
BRFHEARRBE, KEEER T R4 20
km B%5, Vereteneko 2™ lBF 7z kM, KFHAERRL
T34 18] A J6 P B A SRR B T R FH AR BObL
TREFMADENRL, RN T & -7
SBER B B IR,

HERE A HHEM(HCS) . HERBE R A 2K
PR SR REAR v & A R MR T, BB U A I B TR
P2 5 v FROK PR RGEE BE AR 461 . 4 H R A
gt , K P XGE B A0 T BOR B #EZ B AR
WHFUEERZL, Tinsley % 3t 1964—1970
SEMR) HCS B4Rt KAEA S IRRES
T TR, KR E R RITHIM LM, Tinsley
20150 S, HCS B4 5| AR S i F UM &
BEAETAEWE T X ESIEMNIRAE, Keneviton
DU g HCS B BE AR G SR B HEITT
W5T, £ HCS B4 5 2Rz BRAEREFH
L BB R 1993 4, 1993 4E % Pinatubo K LI
RJGPI4E, Kniventon %PV B R R A7 X — 4+
HCS #HBEHFSRGEREZZBEBEMEXER,
MSEaGEREZZBERMEEXR,

TR (IMF) BRERE T KXY, BER
7 18 3% 3 K P IXUFD K PR 3% 4 R ), L P AR 7 ) 4
B (By) AL @ L W 2 T3 ) FRL O, B W AR
MY RNt MRk SRS E MR ELEE
Mansurov"*2 BFCH R, 1T EFR G A M B 2L
2R HREESER BERE, Tinsley %5
HE— K AR S B AL TS AU X R E SRR

AEALHEAT T MR 04T, 85 R AHEE T Mansurov £
R, FN ARERARSBEMAZE, B IHR
METERBR T HRAEM#EE, Bums Z0
PRI Vostock ¥ 2001—2003 4 A, LI 35 461
YREIET Mansurov BLZ o

HTHUNBIBRRE S HRIEASKS
KERBGERMPMELXR, HEBR T El Nisio BT
BSRRENERTH T, X—RIH 8 E KK
FH, K PHYE 318 B 25 (8] K S AR AL 1 32 BB S XK
BXAFT-EBENEW, [EER T2 6B E K
R TR E B AR AL AT LU BN BB KRR
Ab, At K FEE 3 344 18 B 23 (8] RS AR AL IR RE X
MRBERI LR ER W,

P AT RPSITIRRALRRE=E
ERERZEETA SR RK M ZE ] REFEE
FBR FINEEFRZBEXRIEANERZEN
E AR K HE S R BB G LA EE,
ZHESERGEFT BNV EREZXEENEM,
IPCC 7E 1996 SE R 48 H 2B = B AL T BB
HIESRSEEAD , Hatmann®" $5 H, 23 =
B =R U R = R SRR U N AR AL ER AT RE
FRESMIME KXW, WRBRFHFHRES
BB T SKZE = Z BB R B, R4 WK B
15 3h 3R 3h b 3R S AR AL P 7] UK BT BIAR 47 19
Ry, B, KPAE 3hE B = Bh R E LR
WK E = WPLEI BT 5 280 A Y.

3 KMEFEHBHKEXANH HER
R

1 bR KBS IR R MER L, B RARES
B 3 5 R, KB IAN K HIE
A RS R R R R WEE AR, B
Rl T 25 AR Tl B A = M B B it
2, B2 (AR il B B BUE = B AR
B MZREOR TFEAA", mit, HATRE T
WA EENHES. ST HERR B TESERT
AR (IMN) " fI S A R — S REB—= BT
e TP B B0 ( Tinsley Hi8) 12,
3.1 KMREZHXS AR FE R ES

T RAR T T3 TR E R K A% SR At
BHT, LERSZHRHEESNEWH, FHHK
SHER KK W E AR FERHEE RSB EE
H., BAFEHFHRERERRETREAS(HE
1 km LA EXHRR) B BT, IRE T RSP Al


http://www.cqvip.com

1102 HhERFL PR

pooo hgp://www.cqvip.coml

w28

BREFRWKE B AKBERE,

KFBESXTR A FH RN AGEREEE S
TEHAREER 4 7EHBERZS [B] PR35 w0 78 K P XU L i
GERERT , B FHE LD REEET S (BE/D
F 5 GeV/n) @ BEZRERZUMASH], FE AHIRKS
R FH L ARNNE AR EEl, ErbIR
MGBEAT , KEREMFHH L BMESSEM
 BRMEREAKRS Y, E—KEESIARN,
G 40° X BER KT 1 GeV/n MR F H §T48
Bk 20% , ARG R B XU B 3% ~ 5% #yAF
), FEFRHX, B TES T KBHIKETEH
£k, 75 K FHIE 3 R 3 0 5 0 4 4 B AR Ak b oA
WX E K, @it [EF""Be WHAR KR, BER
BE b K PR Sl %R BEAR AT 71 A 28 B AR Rim K
F—AKFIE SRS M A2 L. McCracken 211
RER EAEREIMKBETFEHENLEREN
ZRACAT HEA B 60%

HEE AR BARAY K P RE Bob  AEXHE B 5%

{RETE SR X A KRR, BB Z KBESIWE
mE K. EMfRRTLEIEMRERS, RiEEm¥
WEU ERSBEEE, BRESNFRERSBE
FE RS, AT EHEE R R KR '
3.2 FHHELZXFESREBEANE

EXTR I FH FT A B SRR E W, 1975
4, Dickinson' 38 11 T B3 T HE L5 1E F U B 3L,
Dickinson ')A 88 7] 5 S 2% 9 15 L REAR 384 H, SO,
REERZBEEH(CCN) I8, R#FE NI
Bo Yu ZU2%2-%] 25 Dickinson f{ 3 fil LEEHE
PR THE A RSHIE S (IMN 3
). BERUWRAEME RSP H FRAEERE
BT e H,S0, , BT FHHXIEMAT XK
HEERNEE FREEHRS | ELK H,S0, RS
WY, B TR BRI BB 45 % (CN) i —
I B, CCN 1z 1% ( Cloud Droplet ) , WA T 5022 == 1%
WFIESH, WM ERERFHE(E 1),

R4E IMN Bit, FHHT SRR BE T

BRI . g o FRME o IR

BARBH, B =k
.
T~eenTRE BFH R R =W
e B o @
t H
M EREW (DMS)
=

1 EFESHZER(IMN 2ig) gm@'™
Fig.1 The schematic diagram of the ion mediated nuclei theory!"

FRABREATERES KBS, CN KB3EINS 3
CON Fi = W % BEHIE I, BUR T BE . =ihL T
WSS, XK T R R B , TR AR R
SEEHFHE. 1 km KL EXNREBEHR[BE TRE
R B BR T H ST BB ARG, KRS
TR L K e B BE REOK BE Y 3 BB B B3l . K
ESR KW, FHST AR T HE, KRR TIREER
HL R T s KPR TS SR/, i Gl & BT
KEEETREMEEE LAY REETAES
BEBILBHER, KAEBE THREZKSBTET
BRRERRERNZEA, AT B = & 33 Bk

AMBETHIREIBRETRBELEHEH
R, X—dBE RN = —REEEE KRR

%, 2005 4F Kazil " Fi| F 2Bk )2 H,S0, 537 30
BERBFASEE I BV BN = #1T W E
RERXREZHAZEBIEL T ZX—BERN =&
BRUBMSBERE . WM BEBFHSTHZE
B, KEEESIA AT A2 o PSS E, ™
AWaEmBYEE=sEPRE%E, HibixH
1 E R TC AR A7 M B A VLI 34 h A B 8
HEARBNSKE BB AHXNIR, KK
HHEHESREZEZTHMRMXRNGHEER,
Yu!*® 1 Sevensmark Z 1A KX T E RN HRIFES
HEEABSFESEBERN - RERBERZT
BAAENHRNEERITERNE R, Sevens-
mark FIEHM N FREEFERBMNFRESESEBTFE
IR YRR RN EE, UREZRERBT


http://www.cqvip.com

$ 114

JA S 2% R TS SR B U AR (28 (8] R AL BF 03k R

pooo hgp://www.cqvip.coml

1103

HREFFHR TR AER)
3.3 Tinsley it

Tinsley%[11,26.30.33,50-43] E 1989 ﬁfuﬂéiﬁﬁﬁ
KEMZRXRSEFHEKE KEREHST .2
Pr R KFESIR T RS RN EHHREEN
WEHRFZMEER X =M E IR, K32 KM
WMz R XS EHBERIT SRS HEER
GAHEZE RSB AR, NTTER XS R

BRER R E T EEXI—2RAS RS
WL . BB EE RS 52FH HEREREKM K
G ARER, T BK RIE 3 — = X< E k-
ERRTEE TP E - ZEEWFEE—-K
AVRRZEAT AR (A O R FRHE R Tinsley B i) ,
B2 B kRS H A B, Tinsley 3B M
LRZTEPRTE K # R EILHE =B e
A BIL ] 0 S 3RO FR B Xoh B ¥ Bl BRI B

[ RRES ] |

PN

| ‘ﬁﬁ]ﬁl

| XHiES. KRRER

/

RO LT P
R B

Lo BUBKMRE

MR FER

KHERR || AAEHEN
TG sEk

A B C

R
Jz (RMERE)

b /E
le—{

| mmesm

1 l

. ABBRNYEY J
B GPE AR RS ES Z RSB
Bz BB R
bip b oy ) LR Sl
XL B AR A

ZRRR TR Rk R

| l l

=R ERYRRE
MEEmEEAeE. R Rk BAdR

l ! | | |

MR, AERER
RUCHEN T, MREE, BN,

A B

i1, ROSSBY A ™{TEM
C

D E

B2 AMED—SEAXRS—ASHE—BEZNYENHERERERS

Fig.2 The diagram of the solar activity-spaceweather-global circuit-cloud mircophsics theory!>!

Bk, = TRETE U AR ok 1 (8 Al
FHKBETEMEMS . DERBIIIARS ™
ZEPEMATHRERRIERANTARE
J1 RT3 R 5 385 18 B 18] 22 5 T LA R (6]
BEC, B TRCT SIS E R RUK R 2 R R
B, U RS E SRR W, =R R
TR AR A SHA, BAL TRESER T, BT
(6 Fry i P, T3 A BE X R R AR AR R . ARIE R ==
BNHRBHEEERBTRIBRANH, B0
EAEWREFEA , B RN = R S R 4

BN, SR SO 5T A A SR A A TR SR SR
BT BER L F1 o I 10 4E3R, Tinsley & iR $E %
G BT AT BB IR Y, SRR R T B R
Z%, MR E AR /N T Z R 20, S AR
TR , AR TR S A S 5 v T , SR FE st
L BV TR T 18] i e e, ) (B R SRR
W AR AL P W = A RS ) . B KR
BB P LS LI BF 5T, Tinsley' ™ 32 14 T # il
AL ( electricscavenging) o AL AR, BIE7E 55
B AN THRNESRRFMKIRTEERE


http://www.cqvip.com

1104 HuFRBLAE R

D000 http://www.cqvip.com]

B2E

YERL AR BIRX THIAR 0.01 ~ 1 pm BRI TF (CKIER
REELER) , A1 = R T 1 2 T IO
FSAHHE. R NERS S THENETS
ZHRH MR R ERN, T ZH SR F 2 4R
PSR ERSAT, A, Tinsley %' [t &
FEU, B R 7 3 25 J2 oL 7 1] Al A R 0 R T 7 AR
SRNYE, B 2 BN R o

Tinsley' " Ak , Xob 485 L AR VKR, 40 498 2 T 5 o
AERIERBEE TR KGR, E4%KS
i, —40CH KR AT A SRS UK, R T
i T P AR 85 M K S R R K S ZE AL AR
BYERTERT -40CHREH T RS, RIERHEE
K, =R % = 8 54 o O RE R 38
RHT RSP RBERER, IR EP KSR
BN, A -3 BBER SRR E
W', Tinsley TA k¥ YR ML ) BE 45 #% B Hobbs
2O L R = TEKE RRERH L, Tinsley
YRR TR LTS, T ke
P, UKE S v BE IS N, v UM K B 1, S 0
HTHE BRI 0, TS BCBE O BB S X
T, IS ERIREE . BeAh, B R A
RN TE R K BEE KSR IR R
B SR TR , AT = I 7 WA AR AIE , 1 2=
B KBRS AR,

TR B AR T B R e 4

fio Zhou %' By T ILZUT ,EEHRE
S AER NS T SRS AL KPS
FREIR S AME R S S H0R N 2 2 o L 4 i
B, GRE . BERBEEELN SRR SR
WL R 5 Beard 210 78 7 K W1 X 10 WL B 25 R
RIF IR, Eid Zhou %' BRI, KA
IR = B R R AT S, Bt
BESHRBHEFAMHHNERRTERES,

KA AL IR AL B 2 BR e BRI A
B IERETFASHBSRARBEEEE, 8%
FHTASERSRRRTHRERS T A HEES
FHWE, EZETASAHBE TR (EMNR
BERETRATHTLER) A hRE FRHRE
RSV e O A4 2 S P B R KR R )
EXFR T B MBS FRE RSN HERER
£, MR R RZRBEEOE W o 1o,
Ll L MEXRREEHSEBXERESH
JEH(40 km 24 ) HILKBBA SR, EN180
EREFHRESESZESTRTBAERE, Tins-

ley B HEK LB EEHEAFREFERER KR
H,S0, , 7E Browern-Dorbson B IFERA T , TEIK S H
BR ,ERSGE R Z 57T BV YL HE S
4B RSIERR B SIE RN w
KEKEHR FH, Zhou % 1 Tinsley %7 75 LA
Makino' ™! £ BR By B # % F1 Sapokota”! 4 Bk vy 548
RIGEAE b, BN T TZ-06 KSR, R
WEBRBIW T KMHEWE XSRS BHEKE I,
PURARLKILESE R T (AT X REMEHE
S ) A BR AR B X K BH IE 30 35 1 e AL I 2
F gERRH, KE SR KSR S
FIF K TR B R EHX kLT s B A X
WEFFRIZE T EREBEXN RS AR HE K m B
N TIFRZES EERBASEREX KSR S
EREWE R h FYRE D LEBASBERER
FESFBORME S UK R S A B B & 4 5 AR
Huth X AR BOm R T K W TE 3 F B3, TR S
EHEX KSR IFREBAR, @ TZ06 FHEY,
ERBTRAEDNERO RSB ISBEMNGEE
5 ERRE EFHRRAEEG T RREGHE AR
A2 R B BUAH R AR Ak, T ELX R 2 R
KXINESTERPEA B E. IBITFHERT
Kniventon 2°") % {4 Pinatobu K LB K5, “ B
A EHARPEANBRGEREzRERYE
HIAE A,

ERARSHEBEAETHASBEZHRE 52K
BHRESFIAHX, B RGEHX, K VFHEN
250 kV, BEWFESR BB SFEW T4, X T
HAEXKMES A PR CIEEAR 25,

FR4E Tinsley 338, KFHTESNR T @S WEEE
KT 10 GeV 4R F 55 STLRER , 0T LA E
XS UM R R B N UM RE R S5k
ERARAS R (AR XTI RNE
B,

it 10 ZEKZE S, Tinsley BB T B T I
BREANERAR, KBS FEAX—PLHEH
A EFR MY EER =R A AR
SR B W N SE R, X LA o & B
KEBHEITHXEHAE TEAIGENER, BEHE
RHERKARFEEA VRS, FEH— P 5TEH  KAE
SR BR A B AR 4T H B2 L H R i S AN SE A
TTERGR Vostock S5 HI 2 TAE, MR 2 ME BR
SO 356 (EAE R ST P, B JROURI 3 (E AR BRBR R, 3@ a Xe
= RS E RS R E BB, B K EES A


http://www.cqvip.com

5 11 3

JHSE 5% K PHE SRS U AE AL 23 ) KAWL BT ST it e

pooo hgp://www.cqvip.coml

1105

MRS EE RSN =R ER R
AUSE R 1 WS R AT 5 1 BB AR, AR T 2407 v
$8 ORL AR SR, RS L T T A AN G,
B SRR URL ) A L B AR AL A, X BB 4y AR IR
ATRTEE MR MY ENA R EREFT
IHEYBUB B, H TS Ik = & PER I B B
R BRI, NS BE L R =R T , Bd =&
B K i R S B AR s = P AR A A BB ST
BARTERL T ER RS AT R AL, X =20
REWHARERTT FBOVERRNE, #—2/
TEB BT EEY . 53R TR A B A
RERL R [R) b — R R K B 303 =T XA A
KAVIEE B = P A 2 AT IR

5 4 i

b

A IUFRIE SR B S FH A ERAAX
PRI ITF & , KB U 45 2 W K PR 5 3 AT BE s it 3
ARSI T8 2 5 2 AR T Al B i AR K
T EEARE SRS, B B X — R0
W5 BRI BT SRR AL TS B B o

2R R ALH] (BIH ST 55 AL Tins-
ley Bt , 3 v 25 AR 73l B AL 5 = i 3
FHBRYLUE K RPHE S SR m B ERGE
SR RER, £ 7 RMBEESS R R
i BIBTST, SR H AL R R T RS — P e E B
WRR, R F LR 5 BRI ik
T,

K PR Bl RS R A R
S R SRS R AETE R IR R A R K FRYE
SFMM R LR R AL —JLR R,
e K e Ao ] A A 5 KR ] 40 10 46,20 4270 100
R ERSIRZEL K AR, iE 5 B BLA B
TTRAHBTI

R PRI Bl A 2 K e, X 2 BRSO 5 T i 1T
RESE AT X L PR A R BOR Bl SR &S AR A R 5K
B X RO ESS REWR.

£ % UK  References) ;

[1] Stuiver M. Solar variability and climate change during the current
millennium[ J]. Nature 1980 ,286 :868-871.

[2] EddyJ A. The mauder minimum[ J]. Science,1976,192:1 189-
1 202.

[3] Raisbeck G M, Yiou F,Jouzel J,et al. °Be and 8”H in polar ice
cores as a probe of the solar variability’ s influence on climate[ J].

Philosophical Transactions of The Royal Society of London, 1990,

(4]

{s]

(6]

(7]

[8]

f9]

f10]

f11]

f12]

(13]

(14]

(15]

f16]

(17]

{18]

{19]

f20]

(21]

{22]

{23]

A330.463-470.
Magny M. Solar influence on Holocene climate changes IHlustrated
by correlation between past lake-level fluctuations and fhe atmos-
pheric *C record[ J]. Quaternary Research,1993, 40:19.
Karlen W, Kuylenstierna J. On solar forcing of Holocene climate:
Evidence from Scandinavia[ J]. The Holocence 1996 ,6:359-365.
Eddy J A. Climate and the changing sun[J]. Climate Change,
1977, 1:173-190.
Wang Y J, Chen H, Edwards R L, et al. The Holocene Asian mon-
soon; Links to solar charges and North Atlantic climate[ J]. Sci-
ence 2005, 308:854-857.
Willson R. Total solar irradiance trend dusing solar cycle 21 and 22
[J]. Science, 1997, 277:1 963-1 965.
Haigh J D. The role of stratospheric ozone in modulating the solar
radiative forcing of climate[ J]. Nature 1994, 370.:544-546.
Haigh J D. The impact of solar variability on climate[ J]. Science,
1996, 272:981-984.
Tinsley B A. Influence of the solar wind on the global electric cir-
cuit, and inferred effects on cloud microphysics, temperature,
and dynamics of the troposphere [ J]. Space Science Reviews,
2000,94;231-258.
Yu F,Turo R P. Ultrafine aerosol formation via ion mediation nu-
cleation( J]. Geophysical Research Letters ,2000, 27 .883-886.
Carslaw K S, Harmison R G, Kirby J. Cosmic rays, clouds, and
climate( J]. Science ,2002, 298 .1 732-1 737.
Ney E P. Cosmic radiation and the weather[J]. Nature, 1959,
183 .451.
ISCCP D2. International Satellite Cloud Climate Project-Climato~
logical Summary Product[ EB/OL]. ftp://isccp. giss. nasa. gov/
pub/data/d2/.
Svensmark H, Friis-Christensen E. Variation of cosmic ray flux
and global cloud coverage—A missing link in solar climate rela-
tions( J]. Journal of Atmospheric and Solar-Terrestrical Physics,
1997,59 .1 225-1 232.
Friss-Christensen E, Svensmark H. What do we really know about
Sun-climate conncetion? [ J]. Advances in Space Research,1997,
20:913921.
Eddy J A. Climate and the changing sun[ J]. Climate Change,
1977.1 173-190.
Farrar P D. Are cosmic ray influencing oceanic cloud coverage-or
is it only El Nifio? [J]. Climatic Change,2000,47.7-15.
Wagner G W, Livingstone D M, Masarik J, et al. Some results
relevant to the discussion of a possible link between cosmic rays
and the Earth s climate [ J]. Journal of Geophysical Research,
2001,106.3 381-3 387.
Marsh N, Svensmark H. Cosmic rays, cloud, and climate[ J].
Space Science Review,2000,94:215-230.
Marsh N, Svensmark H. Low cloud properties influenced by cos-
mic ray[ J]. Physical Review Letters ,2000,85: 5 004-5 007.
Veretenenko S V, Pudovkin M 1. Variations in solar radiation in-
put to the lower atmosphere associated with different helio/geo-

physical factor[ J]. Journal of Atmospheric and Solar-Terrestrical


http://www.cqvip.com

1106

HoERBL IR

pooo hgp://www.cqvip.coml

iR

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

Physics 1999, 61 :521-529.

Udelhofen P M, Cess {. Cloud cover variations over the United
States: An influent e of cosmic rays or solar variability? [J]. Ge-
ophysical Researcht letter,2001,28:2 617-2 620.

Rasmus E B. So.ar Activity and Earth’ s Climate[ M ]. Berlin:
Springer,2001

Tinsley B A, Deen G W. Apparent tropospheric response to MeV-
GeV particle flux variation: A connection via electrofreezing of
supercocled water in high level clouds? [ ]]. Journal of Geophysi-
cal Research 1991 ,96 .22 283-22 296.

Todd M C, Kniventon D R. Changes in cloud cover associated
with Forbush decreases of galactic cosmic rays[ J]. Journal of Ge-
ophysical Research,2001,106:32 031-32 041.

Veretenenko S, Thejll P. Effects of energetic solar proton events
on the cyclone development in the North Atlantic[ J]. Journal of
Atmospheric and Solar-Terrestrical Physics,2004 , 66 :393-405.
Cai Hongchang, Wei Fengsi. 2-D structure of solar wind speed
and heliospheric current sheet[ ]]. Chinese Journal of Space Sci-
ence,1992,12(3) :171-177. [ $E41 B, B FE R 48 KPR MU
EEMSHERERA ] SHRBESR,1992,12(3) :171-
177.]

Tinsley B A, Heelis R A. Correlation of atmospheric dynamics
with solar activity: Evidence for a connection via electrofreezing
of supercooled water in high level clouds? [J]. Journal of Geo-
physical Research,1993, 98:10 375-10 384.

Kniveton D R, Tinsley B A. Daily changes in giobal cloud cover
and Earth transits of the heliospheric current sheet[ J]. Journal of
Geophysical Research, 2004, 109: D11201, doi: 10. 1029/
2003JD004232.

Mansurov S M, Mansurova L. G, Mansurov G S, et al. North-south
asymmetry of geomagnetic and tropospheric events[ J]. Journal of
Atmospheric and Terrestrial Physics,1974,36:1 957-1 962.
Tinsley B A, Heelis R A. Correlation of atmospheric dynamics
with solar activity: Evidence for a connection via electrofreezing
of supercooled water in high level clouds? [J]. Journal of Geo-
physical Research ,1993,98:10 375-10 384.

Bumns G B, Tinsley B A, Troshichev O A, et al. Interplanetary
magnetic field and atmospheric electric circuit influences on
ground level pressure at Vostok [ J]. Journal of Geophysical Re-
search ,2007 (in press).

Burns G B, Frank-Kamenetsky A V, Troshichev O A et al. Inter-
annual consistency of bi-monthly differences in diurnal variation
of the ground level, vertical electric field[ J]. Journal of Geophys-
ical Research ,2005,110,D10106 ,doi:10. 1029/2004]JD005469.
IPCC. Climate Change 1995 : The Science of Climate Change, In-
tergovernmental Panel on Climate Change[ C] // Houghtou J T, et
al, eds. Intergovernment Panel on Climate Change. New York:
Cambridge University Press,1996.

Hartman D L. Radiative effects of clouds on Earths climate[ C] //
Hobbs P V. Aerosol-Cloud-Climate Interactions. San Diego: Aca-
demic Press Inc. , 1993.

Fluckiger E O, Smart D F, Shea M A. A procedure for estima-

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

ting the change in cosmic ray cutoff rigidities and asymptotic di-
rections at low and middle altitudes during periods of enhanced
geomagnetic activity[ J]. Journal of Geophysical Research,1986,
91.7 925-7 930.
Hoppel W A, Anderson R V, Willett ] C. Atmospheric electricity
in the planetary boundary layer[ C] // The Earths Electrical Envi-
ronment. Washington DC: NAS Press,1986:149-165.
McCracken K G, Beer J,McDonald F B. Variations of cosmic ra-
diation 1890-1986, and the solar and terrestrial implications[J].
Advances in Space Research ,2004 , 34 :397-406.
Dickinson R E. Solar variability and the lower atmosphere[ J].
Bullutin Amertcan Meteorology Society 1975, 56:1 240-1 248.
Yu F. On the mechanicism controlling atmospheric particle forma-
tionl[ J]. Journal of Aerosol Science ,2001,32(S1) :603-604.
Yu F, Turco R P. Ultrafine aerosol formation via ion-mediated
nucleation[ J]. Journal of Geophysical Research Letters, 2000,
27.883-886.
Yu F, Turco R P. From molecular clusters to nanoparticles: The
role of ambient ionization in tropospheric aerosol formation[]].
Journal of Geophysical Research,2001,106:4 7974 814.
Yu F. Altitude variations of cosmic ray induced production of
aerosols; Implications for global cloudiness and climate [ J ].
Journal of Geophyical Research,2002,107 :8-1,8-10.
Gringel W, Rosen ] M, Hoffman D ]. Electrical Structure from 0 to
30 kilometers[ C] // The Earths Electrical Environment. Washing-
ton DC:National Academy Press,1986:166-182.
Kazil J,Lovejoy E R. Tropospheric ionization and aerosol produc-
tion: A model study[ J}. Journal of Geophysical Research,2004,
109, D19206, doi:10. 1029/2004]D004852.
Yu Fangjun. From molecular clusters to particles of CCN sizes:
Effect of variations in galactic cosmic ray flux[J]}. EOS Transac-
tion, AGU,2005,86 (52), Fall Meeting Supplement, Abstract
A52B-05.
Svensmark H, Pedersen J P, Marsh N, et al. New Ion-Nueleation
mechanism relevant for the Earths atmosphers: Experimental re-
sults[ ] ]. EOS Transaction, AGU,2005,86 (52), Fall Meeting
Supplement Abstract A52B-05.
Tinsley B A ,Deen G W. Apparent tropospheric response to MeV-
Gev particle flux variations: A connection via electrofreezing of
supercooled water in high level clouds? [ J]. Journal of Geophysi-
cal Research ,1991,96 .22 283-22 296.
Tinsley B A. Correlations of atmospheric dynamics with solar
wind-induced changes of air-Earth current density into cloud tops
[ J]. Journal of Geophysical Research ,1996,101 :29 701-29 714.
Tinsly B A, Liu W. Rohrbaugh R P, et al. South pole electric
field responses to overhead ionospheric convection[ J]. Journal of
Geophysical Research ,1998,103:26 137-26 146.
Tinsley B A, Rohrbaugh R P, Hei M. Electroscavenging in
clouds with broad droplet size distributions and weak electrifica-
tion[ J]. Atmosph Research,2001,59-60:115-135.
Zhou Limin, Tinsley B A. The response of a global circuit model

with stratospheric and tropospherica aerosol to cosmic ray flux


http://www.cqvip.com

pooo hgp://www.cqvip.coml

11 JA 37 R4 KBRS SR SRR s LR SRS R 1107
changes[ J]. EOS Transaction AGU, 2005,86(52) : Fall Meeting 241.
Supplement, Abstract A43C-0103, 2005 :44. [64] Zhou Limin, Tinsley B A. The production of space charge in layer
[55] Sheng Peixuan, Mao Jietai, Li Jianguo, et al. Atmospheric Phys- clouds[ J]. Journal of Geophysical Research,2006,112, D11203,
ics[ M]. Beijing;Peking University Press, 2003. [ BR3E¥F, B doi; 10. 029/2006]D009768.
#.28R,% KEPBE(M]. dem e kFER R, [65] Beard KV, H T Ochs III, Twohy C H. Aircraft measurements of
2003. ] high average charges on cloud drops in layer clouds[ J]. Geophysi-
[56] WangP X, Grover S N,Pruppacher H R. On the effects of elec- cal Research Letters, 2004, 31., L14111, doi: 10. 1029/
tric charge on the scavenging of aerosol particles by clouds and 2004G1.020465.
small raindrops [ J ]. Journal of Atmospheric Science,1978,35: [66] Isral H. Atmospheric Electricity, Vol II, Fields, Charges and
1 735-1 743. Currents[ R]. Israel Program for Scientific Translation, US Dept.
[57] Grover SN, Beard K V. A numerical determination of the effi- of Commerce NTIS Doc. ,1973 ,TT67-51394/2.
ciency with which electrically charged cloud drops and small rain- [67] Li X, Temerin M, Baker D N, et al. Quantitative prediction of ra-
drops collide with electrically charged spherical particles at vari- diation belt electrons at geostationary orbit based on solar wind
ous densities [ J ]. Journal of Atmospherics Science, 1975, 32 measurements | J]. Geophysical Research Letter ,2001a,28 ;1 887-
2 156-2 165. 1 890.
[58] Grover SN, Pruppacher H R, Hamielec A E. A numerical deter- [68] LiX, Baker D N, Kanekal S G, et al. Long term measurements
mination of the efficiency with which spherical aerosol particles of radiation belt electrons at geostationary orbit based on solar
collide with spherical water drops due to inertial impaction and wind measurements[ J ]. Geophysical Research Letter,2001b, 28
phoretic and electrical forces[ J]. Journal of Atmos Science 1977, 3 827-3 830.
34.1 655-1 663. [69] Tinsley B A. On the variability of the stratospheric column resist-
[59] Schlamp R J, Grover S N, Pruppacher H R, et al. A numerical ance in the global electric circuit [ J]. Atmospheric Research,
investigation of the effect of electric charges and vertical external 2005, 76:78-94.
electric fields on the collision efficiency of cloud drops[ J]. Jour- [70] Makino M, Ogawa T. Quantitative estimation of global circuit
nal of Atmospheric Science,1976,33:1 747-1 755. {J]. Journal of Geophysical Research,1985, 90 (D4) .5 961-
{60] Tinsley B A, Limin Zhou, Plemmons A S. Changes in scaveing- 5 966.
ing of particles by droplets due to weak electrification in clouds [71] Sapkota B K, Varshneya N C. On the global atmospheric electri-
[J]. Atmospheric Research ,2006,79 :266-295. cal circuit{ J]. Journal of Atmospheric and Solar-Terrestrical Phys-
[61] Hong Yetang. Progress in study on relationships between solar ics , 1990, 50:1-20.
variablity and climate chages [ J]. Advances in Earth Science, [72] Tinsley B A, Limin Zhou. Initial results of a global circuit model
2000,15(4) : 400405. [ BtV i%. A AL IR 3 S AR AL BT with stratospheric and tropospheric aerosol [ J ]. Journal of Geo-
R[], HhERR} 22 3E R ,2000,15(4) :400405. ] physical Research, 2006, 111, D16205, doi: 10. 029/
[62] Hobbs P V, Rangno A L. Ice particle concentrations in clouds 2005JD006988.
[J]. Journal of Atmospheric Science 1985 ,42:2 523-2 549. [73] Yan Muhong, Zhang Yijun. Review of research on atmospheric e-
[63] Rango A L, Hobbs P V. Ice particle concentrations and precipita- lectric electric processes and climat.e change[ ]]. Plateau meterol-
tion development in small polar maritime cumuliform cloud[ J]. 0gy,1996,15(2):234-242. [ 5854, KX E. ®Rig KB
Quarterly Journal of Royal Meteorological Society,1991,117:207- BEREEE]. BHEAS,1996,15(2) :234-242, ]

The Advanced in Mechanism of the Effect of the Solar Activity
on the Climate by Space-Weather

ZHOU Li-min'?, Brian A. Tinsley’, ZHENG Xiang-min', WANG Shi-jie’
(1. The Key Laboratory for the Geographical Information, East China Normal University ,
Shanghai 200062 ,China; 2. University of Texas at Dallas, Richardson TX 75080,US;
3. State Key Laboratory of Environmental Geochemistry, Chinese Academy of Science, Guiyang 550002, China)

Abstract: Reports of a variety of long-term climatological and short-term meteorological responses to solar ac-
tivity indicate that solar activity controls these changes. There is the need for the mechanism of effect of solar activi-

ty on the climate change. The correlations of various climate and meteorological parameters, such as the cloud cov-
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erage, with space weath.er events due to solar activity , such as the variation of the galatic cosmic ray flux ( GCR) ,
on a wide range of tiric scales have been published According to these correlations, the mechanism of effect of solar
activity on the clinite, called spaceweather mechanism, has been suggested, which is including two sub-mecha-
nisms: (1) the ‘e wmediated nuclear formation theory ( IMN theory) ;(2) Spaceweather-global circuit-cloud micro-
physics theory (inhereto Tinsley Theory). In this paper we review the progresses of the statistic research on correla-
tion between spaceweather events and meterological and climatical parametersand the proceeding of the work on
mechanism of the space-weather effect theory, which includes the proceeding in the ion mediate nuclei formation
theory and th: Tinsley theory. Although there are lots of work which have been done in the past ten years and the

theories grow fast. However there are still some observation and modeling work need to be improved.

Key words: Solar activity; Climate changes spaceweather mechanism.
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