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Background

Volcanic eruptions have long been
suspected to be a cause of climate change

e.g. lowering of global temperatures to the
extent of causing ice ages.

Main objective

To examine the impact of three volcanic

eruptions occurring over the past 50 years
on the rainfall distribution in Hong Kong.
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Yellowstone supervolcano
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Volcanic Explosivity Index (VEI)

" Yellowstone Caldera
: 600,000 years ago
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Comparison of some major historic eruptions
after Francis (1993)

Eruption/ VEI* Magma vol. Eruption column H,SO, aerosols Temp.
year (km3) height (km) ()] drop (°C)

Tambora 7 > 50 > 40 2 x 101! 0.4-0.7

1815

Krakatau 6 >10 > 40 5x 1010 0.3

1883

St. Helens 5 0.35 > 22 3x 108 0-0.1

1980

*Volcanic explosivity index.
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Possible impacts of major volcanic eruptions

(1) Initially increase the temperature of the upper
stratosphere followed by cooling of the
troposphere.

(2)  Volcanic clouds obstruct the incoming solar
radi ation causing the Eart
temperature to decrease.

(3)  Thethermal plumes interfere with the |
Earthos onormal 6 air <circl

(4) Thethermal plumes transport water vapour into
the troposphere.

(5) Particulates and aerosols in the stratosphere
form condensation nucleus.

(6) The sulphur oxides released may lead to acid
precipitation which damage vegetation.




Location of the three volcanic eruptions

selected for the present study

Physical Map of the World, June 2003
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Solar radiation during the 3 volcanic eruptions
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< ',Kong Station of the
_~,;,.H5‘hg, Kong Observatory
(‘18'84 to present except
fors2nd World War break)

Source: Geocarto



Latitude, first eruption date, volume of materials
erupted and annual precipitation at the Hong Kong
Station during the 1963 Agung, 1982 El Chichon and
1991 Pinatubo eruptions

Volcano Latitude First eruption  Volume of materials  Precipitation” Comment

date erupted (mm)
Agung, 8°S February 18, ~1 km?3 (Rampino and 901.1 Driest year
Indonesia 1963 Self, 1982)
El Chichon, 17°N March 28, ~0.6 km3 (Rampino and  3247.5 2nd wettest
Mexico 1982 Self, 1984) year
Pinatubo, 15°N June 15, ~5 km?3 (Self et al., 1999) 1639.1 10th driest

Philippines 1991 year




Water ratlonlng In Hong Kong 1963 (4 hours supply in 4 days)
. 4~ ?trigger for the construction of the High Island Water Scheme t\ ;
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Visible IR-wavelength images spanning 3 h from 1340 to 1640 local time on June 15, 1991
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Thermal-IR images spanning 3 h from 1340 to 1640 local time on June 15, 1991




