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Some questions to be answered

When was Hong Kongods present day t e
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Can natural variability and human impact be identified from the record?
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What is important in causing the changes?
Z >
Are there more important drivers other than carbon dioxide?

What are the implications for achieving greater environmental
sustainability?




Components of t he

- Atmosphere (air)

- Hydrosphere (groundwater, lakes, rivers & oceans)
- Cryosphere (ice)

- Biosphere (living things including humans)

- Pedosphere (soil)
- Lithosphere (solid Earth)

Climate change is a product of astronomical forcing including
solar variability and interactions with the above components
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Advantages In study,ing the present day
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Instrumental
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Information
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Direct
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Some temperature statistics in Hong Kong
(source: Hong Kong Observatory)

Annual mean temperature y 0°Chét decade; 1.44°C
(1885-2009)

Mean diurnal range Z 0°Cpef decade (1947-2009)

Mean sea level (Victoria Harbour) y 26 mm per deca
(1954-2009)

Note i Based on HKO Headquarters Station except where stated.




Temperature record studied

1853-1880 Royal Engineers, Harbour
Office, etc.
(NOAA Peterson & Vose 1997)
1884-1939 Hong Kong Station*
1947-2010 Hong Kong Station*

*Hong Kong Observatory Headquarters Station
near Nathan Road.
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Volcano Thermal plume SipTon
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n I mpacts of Omaj or
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Initial rise in temperature of the stratosphere
followed by cooling of the troposphere.
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Eruption clouds obstruct the incoming solar
radi ation causing the Ear:t
temperature to decrease.
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The thermal plumes will interfere with the
Earthdos o6normal 6 air <circl




Main | mpacts of Omaj or

~

(4)  Transfer of water vapour from the troposphere
Into the stratosphere.

(5) Particulates and aerosols in the atmosphere
form condensation nucleil.
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(6) The sulphur oxides released lead to acid
precipitation which damage vegetation.




Volcanic
Explosivity
Index
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NEWLEU RS
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Scale for measuring volcanic eruptions

on
osive

Sa
a
L
&
X
o
£
w
=y
=

very large

<
m

o

Volume

oferupted
tephra

0.00001 km?=3
0.001 km3 e
0.01km3 ®

0.1km* @

1km3

Examples

Mono-lnyo Craters
past 5,000 years

Mount St Helens
Mafl 18.31980
(~1km)

Pinatubo, 1991
(~10 km)J

Tambora, 1815
(> 100 km)3

Yellow stone Caldera
600,000 years ago
(~1,000 km?

not depio.'ed}




Li st of 13 6majord6 volcanic eruptio
main eruption date, volume of tephra and ranking.
(Source: Global Volcanism Program)

1883 13
Volcano Latitude & longitude Main eruption date VEI Volume of tephra Rank.
Krakatau, Indonesia 6°6 60 6 0 82 518052 0 E AuguRx1mPm: EB 83
Okataina, New Zealand 38°7 6 0 0 83 QL6760 E June 10°mé 18880
Santa Maria, Guatemala 14°4 56 2 183N 0B D W October 241m3190 22
Ksudach, Russia 51’486 000 625D W March 28,°nmf907 8
Novarupta, USA 58°©1 6 6 009 625D W June 6, 119m32 1
Cerro Azul, Chile 350°19612WSO6B® o0 W April 10, °®n#32 5
Kharimkotan, Russia 40°7 6 0 O N3 AB®HNO O E January 2@ 19383
Bexymianny, Russia 5505 8022 N545D0 E March 30, °m956 7
Agung, Indonesia 82063003043 ®0E March 17,°m196 32
St. Helens, USA 46°1 206 00N 1HDDD W May 18, 31mf80 11

El Chichdn, Mexico 172 1 6 36U 6AD O W April 4, 101m82 9

0
Pinatubo, Philippines 15°8 6 0 0 N2 1 & ®0 E June+0.5%10nO @1




Location of Agung, El Chichdén and Pinatubo

Agung, El Chichon

Physical Map of the World, June 2003
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Solar radiation record during the 3 volcanic eruptions
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