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The periodicity of volcano activity and its reflection in some climate factors

QU Wei-Zheng, HUANG Fei,DU Ling,ZHAO Jin-Ping, QIN Ting,CAO Yong
Ocean University of China, Qingdao 266003, China

Abstract Based on the data analysis and spectra analysis of 600 years global VEI5 volcano
activity and the comparison of the northern hemispheric ground temperature, the western pacific
high pressure SLP, the northern Atlantic high pressure SLP and the northern Atlantic west wind
drift SSTA, it is showed that: (1) the global strong volcano activities have an obvious cycle
about 88-year and 100-year on century scale, a cycle about 33-year on decade scale and an 11-year
cycle associated with solar activity; (2) the summer July west Pacific sub-tropic high pressure
SLP has a 33-year period fluctuation accordant to the volcanic activity, it is considered to be the
reflection of 33-year volcanic activity; (3) in the northern Atlantic, the volcanic activities inspire
summer northern Atlantic sub-tropic high pressure 88-year cycle fluctuation, winter January
northern Atlantic west wind drift SSTA 100-year fluctuation and summer July SSTA 88-year
fluctuation; (4) analysis shows that the northern hemispheric ground temperature is the
reflection of the 88-year cycle of volcanic activity.
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Table 1 Results of spectra time analysis of the
time sequence the volcanic activities with
VEI grade over than 5 in 1400~2000 year
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Fig. 2 Average curve of global VEI(2) over 5 (sieved out

88-years cycle) and 100 year cycle curve, in 1400~2000

b RERPZ b, 45 2 br RE BB s
-8 L 2 s LIFEIA , T AR AU PR RUBE RN 4E PR AL A »
T U R A R BN, PR B L 25 0 7E HE 42 B ROBEFR
Z FAAARAR X LLE R S, BT LA SCE 5B A FF 51
o i 9 e ik 20 B R BE R 38 9 3l AR AXBR R R B
BTR—KPLE#T UREEA SRR B
MIEEE VEIOFFF FHigER 88 45H1 100 4E 1, RBA
& 88 AN 100 4 HH 5 VEL (D, Bl
VEIL (i) = VEI() — BOg () — BOyq ()

— VEI() — 0. 4055in<§—gi + 2. zoo)
—o. 42951n(1%"0i+2. 50)
i = 1,2, (8)

X 1400 ~ 2000 4 k 1l 15 3h 15 $X & (8] )5 5
VEL (D #4T T R iE 547, 3 BRI E «=0. 05
LI B EHRBT SR TE 2.

H® 2 AT LUE D, 3 BRI 33 4 E T Rk
0.1584 BE K TLIEFREIE 0. 0287, TEE
a=0.05 AMEFIE R EHKEK, FAELABKRE
W (EmS) , B DL 33 A A &8k 5 K LL 5
KL g shAE R BR R B B3 W 55 40, 1 3k BT X i
100 FEAFFMIRELEEXTOREREIE,
BETHEE«=0.00 ARAEEEEHRR, RHAF
5 VEL G) B4R AT WL 100 FE AR E T, R
EEMIRIERE 0.037, t 33 FF MR ME 0. 158
IMBE , RRERAZ—, B— MR e LA B R
SIRER/NR B, AR T3 33 FRE B 4. 8
Bt 12ERMEEL THEEe=0. 05 BFH

F2 1400~2000 £ 5 Z L EXILFESEL

Bt 5 VEL (i) ESHER

Table 2 Analysis results of VEI; (i) of volcanic
activities with VEIL; (i) over 5 in 1400~2000

W HE® RRIE REE AR LI
0 0.0014 2.2339 2. 0000 o 0. 000
1 0. 3391 0. 2336 0.0367 100.0  —1.115
2 0. 1442 0. 0634 0. 0455 50.0 —1.567
3 0.1584 0. 0287 0. 1575 33.0 —2. 400
4 0. 1507 0.0163 0.2023 25.0 1. 462
5 0.0307 0.0105 0.0913 20.0 —0.984
6 0.0384 0.0073 0.1313 16.0 0.498
7 0.0058 0.0054 0.0324 14,0 0.036
8 0. 0088 0. 0042 0.0241 12.0 1.156
9 0.0018 0. 0033 0. 0127 11.0 0.019
10 0.0037 0.0027 0.0141 10.0 —0.985

g, I B ovikig, g E R RE B EEFADR, RE
WAL 9 Bl R 4 IR & K PR 3R R

H1Z% 2 AR, 33 F 22 R i PR 0B A=0. 158, 4
Faf 0= —2. 40, M B B 2L BOss (D -

BO,, (i) = 0. 1585in<§—§i—2. 4),

i=1,2,,601. (9

(O RRE 1400~2000 4E % 33 “EJF
P, R T IERE B AR5 LA HE A R
B IE2004FB11800~20004E 4 F & 3. th B 3T LA

VEI()

-2 — T
1800 1840 1880 1920 1960

2000 Year

Bl 3 1800~2000 4F 5 %Ll k k1iEsh VEIG)
PR S (B B 88 4E 1. 100 E R UG (D)
5 33 M4 CHLEZ)
Fig.3 The curve of VEI over 5 (after filtering out the
88 year and 100 year cycle ) and 33 year cycle curve in
1800~2000



334 i 2 A < K LU 3 B RSB B AR TR B R TR B 647

BH A 33 EHMAL SRR 88 45,100 BILLE
Y KLLE S e S R B e e A B AW &, K4 B
W 55 4> 3R K LI Bl 16 BREA XS B, I A 3 5 kLS
SV AR , B2 5 KL EKINE S FE
£ 33 FAEAFERIRREFBIGER. FE i,
33 4EL A BT 1400 ~2000 4 VEIG) B3
ZTEREIE T 18. 93%, B K ILE S T EE N4

RITErRWHABKESRREEKE MK
WREA L, MRATH £ 88 £ JF M B & Hat, M B
44 MEEELE, GEHE/MENEHKERE
ZHaE AR 44.29.22,17,14,12,11.9 X ¥
BERAPMRMALELHRBEEZN, MELET 33 £
BMGER 29 EABMELR,. R 1 B 29 FRAME
MR TEEEHERE. FFAFER B3 FRAHLER 29
ERB? HHAEE I E T 36.33.32,30.29 4F
BB, 85 R %, 33 FEFIEEE K, FEZTEK
RER U BELLARABRERENFERRRE
JE3. B 3 WA R, 33 E A WA T K
W& SRR B RO JE TR 5 .

R1IEBR L FRMESTEEERR ER 2
R L2ERPELS T BERRR,FHHFREARE
W, B ABK 11 ERHBERR 12 F£HH
BE? %KI/KF(J. Rudolf WolD) #HIE 150 FH KM
BT L TR KK BT RAE —MLIE
JER 1L 1 FERE S, WA WP RE S T RETE
3 11. 2 SE A HA I B\ 9 Bl K BHIE 32 B A R K FH
WA &AM AL RIAN X RS R
PHIESDAHER R K LA S R &, W BE A 2™
11 AR AR TR 12 £ F 8, Mz X
B 11~12 F 1, 88 R A — MUk, Bl 11 48
EA .

3 KWFEB MM EEMIURER
AR Y IR R

KL B SRR BF S R A, oK 1L B 2 3R
SBERETATHEENERE T 555 2
VEI 5 & DL E B3R K W& 3, 22 w2 23R .
M2, KIES A E BRI REHE MR
B BREFEMN. UTAHMMAIERFIEEY
BRI RERSE UK T3 R Rl Ko ¥ T /R
HIESFESEY SLP £ KR %24 JE5Rk i
SRR A AL R VE 7 KR i X &R J2 K SSTA

FERMNE T WHETITE.
3.1 ALBEMHNARESLEREREEERE
T

It 3R B HH 1 X (20°N ~40°N) £ Bl 44 &
FEFEFNXE, X B & EE LRI K T B3
B TR AL AT PE R AGH 7 . B 2 b K P v B B
BEEREmMKBME, RBPLOMTEREHRE
DAL, KRS ®FE— N KE SO, —BRA
PRS- BRI . — 7 T 7 K o B A o R
B ALRRE T 7R W S o E 7R BB A 3R B A L
B R E T RS R & X 3 A MRS E
55— 77 T8 P AP ¥4 1 78 UL B AR X K PR IR AL B
FEWH, FREE, FUREREN R FEIE
1000 hPa i #5 BE 43 H7. M 1920 4E L5 SLP %
RE,AARPHBE SR EEBRFRHEF LK
BRAR b R A — B, R U 7 K - Bl 7 AT B
BARBILK R ERES.

3.1.1 BRFHIHKRFHE

SEAL T 1850~2000 48 7 F i K F ¥ Bl & & 3h
X (25°~40°N,130°~170°E) ¥ ¥ & S, JE 3% SLP 6f
EEF p () T EG T S B a=0. 05 LR i
BEWERE, VTR 2 WHTXTR K 45 FEH AH
ThEREME 0. 7151 BE R FAW A HEE 0. 1112,
BERTHEE«e=0.0 AgFEEERKLE,JFHE
R B R %% (E ), W I RE 45 FLEAH
B, RE KN SHEE 525 B . W F 5 g
B AN R B s — 2B AT, (D~ (5 k5
45 4 WHRIE A=0. 26, ¥ M 0,=3. 0, W& T
SEI IR BOs (D) R

p(i) —BO (i) = y(i) — 0. 265in<i—75ri—{—3),
i=1,2,,151. (10

B IR i SLP B[R] 51 S AT 45 SR an B 4 B
R4 BT R 33 AR A A AW T RS (A 0. 5017
BERTFOARSBENGE 0. 0970, BLTHE «=
0. 0541 MaFH ¥ G FE WK I, 7 H R 2R R &5,
TSI EA BEW 33 FAARY,. ZAS5®E K
Wy 7% 3 334F B A% L. He (1) ~ (5) KR 15 #E33
ERPIRIE A=0.151, ¥ MM 6,=0.5, WK K%
BOy ()W :

BO,; (i) = 0. 1515in(—§—gi+0. 5),
i=1,2,,151. (1D

IR PG M SLP B[R JF 5 5 33 AR &
2 FRES. NESES,I900ENUE B ERE



648 H 2R ¥ B % 2 (Chinese J. Geophys.) 54 %

0.6+

0.4

S6)

=
-
-
-
-
"——’
-
-

0.24

0 4 8 12 16 20

B4 JBER 45 MBI R PHBIR SLP 7 A %R
SO RIBHEE, BEE.
Fig.4 The SLP spectra of northern pacific subtropical
high after filtering out the 45 year cycle

0.44

SLP (hPa)

-0.4

1880 1920 1960 2000 Year

K5 HZE7HAWKFESIE SLPUER 45 FRD 5
KIUTEZITEEL VEI 33 4F & B (5548 (SLP33 4 1 (40
Fig. 5 SLP of western pacific subtropical high pressure
(filtered out the 45 year cycle), VEI of the 33 years cycle

(solid line) and SLP of the 33 year cycle (dash line) in July
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Table 3 The correlation function R(:) between strong volcanic activities cycle and climate factors

#/GetlE  VEISEAVPHBEIE  VELSJtAKE#RIE  VEISdR@mE 1A VEISJLRFE#HTA VEI 5405 R
() 334E M RO 100 4E A R SST 100 4R R(:>  SST 88 FF A R(D 88 4E A R()
0 0.93 0.98 —0.61 —0. 34 0. 31
1 0.98 0.99 —0.66 —0.27 0.38
2 0.98 0.99 —0.70 —0.20 0. 44
3 0.96 0.99 —0.74 —0.13 0. 50
4 0.90 0.98 —0.77 —0.06 0. 56
5 0. 80 0.96 —0.80 0.01 0. 62
6 0.68 0.95 —0.83 0.08 0.67
7 0.53 0.92 —0. 86 0.16 0.72
8 0.36 0.89 —0.88 0.23 0.77
9 0.18 0.86 —0.90 0.30 0.81
10 —0.01 0.82 —0.92 0.36 0. 85
11 —0.19 0.78 —0.93 0.43 0. 89
12 —0.37 0.74 —0.94 0.49 0.92
13 —0.54 0. 69 —0.94 0.55 0.94
14 —0.69 0. 64 —0.94 0. 61 0.96
15 —0.81 0.58 —0.94 0. 67 0.98
16 —0.90 0.52 —0.93 0.72 0.99
17 —0. 96 0. 46 —0.92 0.77 0.99
18 —0.99 0. 40 —0.91 0.82 0.99
19 —0.98 0.33 —0.89 0. 86 0.99
20 —0.93 0.27 —0.87 0. 89 0.98
21 —0.85 0.20 —0.85 0.92 0.96
22 —0.74 0.13 —0.82 0.95 0. 94
23 —0.60 0.06 —0.79 0.97 0.92
24 ~0.45 —0.01 —0.75 0.99 0.89
25 —0.27 —0.08 —0.71 1.00 0. 86
26 —0.09 —0.15 —0.68 1. 00 0.82
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