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Tab.1 Vocalno Explosive Indexes(VEI) and characters
VEI
0 <100 m 1000s m? Hawai ian Kilauea
1 100-1000 m 10000s m? Haw/Strombolian Stromboli
2 1-5Kkm 1000000s m®*  Strom/Vulcanian Galeras , 1992
3  3-15 km  10000000s m* Vulcanian Ruiz , 1985
4 10-25 km 100000000s m®Vulc/Plinian 10! Galunggung , 1982
5 >25 km 1 km? Plinian 102 St. Helens, 1981
6 >25 km 10s km? Plin/Ultra- 10? Krakatau , 1883
Plinian
7  >25 km 100s km? Ultra-Plinian  10° Tambora , 1815
8 >25 km 1,000s km®*  Ultra-Plinian  10* Yellowstone , 2Ma
* (non-explosive) ; (gentle); (explosive); (severe); (cataclysmic);
(paroxysmal ) ; (colossal) ; (super-colossal ) ; (mega-colossal ) .
2
Tab.2 Geological statistics of recent volcano explosives and VEI
VEI
(km?) (m) (km) /  (km) /  (km)
< 10 < 50 2
< 100 < 200 <5 <1 - 3
< 200 200 -1000 < 10 5 -10 1-5* - 4
200 - 500 200 - 1000 10 - 20 10 -20 1-5%* 5
> 500 > 1000 > 20 > 20 >5 6
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3 12000-1000 a BP
Tab.3 Statistics of relevant volcano records during 12000-1000 aBP

a, b J

(N+/S-) (E+/W-) (m) (a BP)
1 42 128.05 2743 1070-1489, 2024,
2420, 4105
2 44 .2 128.05 980 5140
3 Lascar -23.37 -67.73 5592 9000
4 Llaima -38.692 -71.729 3125 7200
5 Hudson -45.9 -72.97 1905 3600, 6700
6 Fournaise -21.229 55.713 2631 5000
7 Marion Island -46.9 37.75 1230 4020
8 Karkar -4.649 145.964 1839 1500, 9000
9 Long Island -5.358 147.12 1280 4000
10 Galunggung -7.25 108.05 2168 4200
11 Campi Flegrei 37.734 15.004 3350 3700, 4600, 8000-
(Etna) 10500, 12000
12 Vulcano 38.404 14.962 500 2100
13 Whale Island -37.858 176.98 348 9000
14 Harohato -38.12 176.5 1100 2050, 2450, 2850,
5050, 7050
15 Taupo (Tongari- -38.82 176 760 2500
tro)
16 Soufriere Guade- 16.05 -61.67 1467 3100, 11500
loupe
17 Micotrin 15.33 -61.33 1387 10000
18 Acatenango 14.501 -90.876 3976 2000
19 Fuego 14_.473 -90.88 3763 8500
20 Pago -5.58 150.52 742 1200, 3300, 5600
21 Hargy -5.33 151.1 1148 1000, 7000, 11000
22 Rabaul -4.271 152.203 688 1400, 3500
23 Tanga -3.49 153.21 472 2300
24 Loloru -6.52 155.62 1887 3000
25 Ambrym -16.25 168.12 1334 1900
26 Fuji 35.35 138.73 3776 2000, 2500, 3000,
4500-8000, 8500-
11000
27 Kikai 30.78 130.28 717 6300
28 Unzen 32.75 130.3 1500 4000
29 Hakone 35.22 139.02 1438 3000
30 Niigata-Yake- 36.92 138.03 2400 3000, 3500

yama
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3
31 Asama 36.4 138.53 2560 11000-12000
32 Nasu 37.12 139.97 1917 5000
33 Bandai 37.6 140.08 1819 5000
34 Miyake-jima 34.08 139.53 815 3000
35 Usu 42.53 140.83 731 7000, 7500, 8000
36 Popocatepetl 19.023 -98.622 5426 1200, 3800, 4000,
5000, 10000, 10500
37 Misti, El -16.294 -71.409 5822 2000
38 Okmok 53.42 -168.13 1073 2400, 8250
39 Veniaminof 56.17 -159.38 2507 3700
40 Hood 45.374 - 3426 1800
121.694
41 South Sister 44.1 -121.77 3157 2000
42 Medicine Lake 41.58 -121.57 2412 6000, 10500
43 Lassen Volc Cen- 40.492 - 3187 1100
ter 121.508
44 Clear Lake 38.97 -122.77 1439 10000
45 Loihi 18.92 -155.27 -975 10000
46 Mauna Loa 19.475 - 4170 4000
155.608
47 Mehetia -17.87 -148.07 435 2000
48 Cameroon Mt. 4.203 9.17 4095 2500
49 Ardoukoba 11.58 42.47 298 5300
50 Azufral 1.08 -77.68 4070 1000, 3600
51 Bulusan 12.77 124.05 1565 5000
52 Mendeleev 43.98 145.7 887 4200
53 Ushishur 47.52 152.8 401 9400
54 Avachinsky 53.255 158.83 2741 7000
55 Zhupanovsky 53.59 159.147 2958 5000-7000
56 Karymsky 54.05 159.43 1536 2000, 7600, 7700
57 Kliuchevskoi 56.057 160.638 4835 3000, 7000
58 Agua de Pau 37.77 -25.47 947 5000
59 Krafla 65.73 -16.78 650 2000, 3800
a Smithsonian < »; P < >
2
124 12000-1000 aBP
VEI 1 - -
» VEI 40 ; (74
Etna (46) . VEI 7 (
7). VEI 7 VEI 68%
(20 , VEI 3697, 1/3
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Fig. 3 Geographical distributions of Holocene volcanoes and the VEI sum of each volcano
exploded

during 12000-1000 aBP. Code of the volcanoes as Tab. 3.
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Fig. 2 Time sequence of Holocene volcanoes with a 500 yr-step of VEI sum. The grey columns
are time slices on which VEI sum is higher than 60% of the total. Vertical lines are error bars
computed at 95% confidence level.
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Geological Records of Volcanic Explosions during the Last 12000
Years and the Volcanic Impacts on Climate Changes

YU Ge & LIU Jian
(Nanjing Ingtitute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008, P.R.China)

Abstract

It is difficult to fully recognize what the mechanisms are behind Holocene climate changes so
far. Numerous geological evidences have suggested that several phases of temperature lowering
occurred during the Holocene and the cold phases are correlated with events of volcano explo-
sions. Modern observations in climatology have reveaed that volcanic dust plays a role on the
radiation blocking and leads to temperature lowering on the earth surface when the volcanic dust
enter the stratospheric level. This paper is attempted to focus on both volcanic-climatology and
volcanic-geology to understand volcano effects on climate changes, by an integration of geolog-
cal volcano data and simulation of climate model. The compiling volcanic data show that there
were five phases of strong volcanic explosions during 12000-1000 a BP. The volcano-tested cli-
mate simulations show that the annual mean temperature is generally decreased during the phase
of the strong volcano explosions. Compared to phases of the weak- volcano explosion, the de-
crease in temperature varied from regions and from seasons. The amplitude of temperature low-
ering is bigger in high latitude than that in low latitude, and higher in winter than in summer. The
results in volcano data set and climate smulations provided the data basis to further study the
mechanisms of Holocene climate changes and the today-past analogues to finaly predict
changes in the future climate in the decade-century scales.

Keywords: Volcanic geology; phases of volcano explosion; volcanic-tested simulation; cli-

mate responses; Holocene



