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—1885-2008 +0.12 deg C / decade
—1947-2008 +0.16 deg C / decade
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Annual mean temperature recorded at the Hong Kong Observatory Headquarters

(1885-2008). Data are not available from 1940 to 1946.
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Global warming
“The observed increase in globally-averaged temperatures since

the mid-20th century is very likely due to the observed increase in

man-made greenhouse-gas (GHG) concentrations”

(United Nations Intergovernmental Panel on Climate Change (IPCC), Fourth Assessment
Report (AR4), 2007)
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(a) population increase
(b) reduced ventilation
(c) heat capacity of buildings
(d) man-made heat emission

Oke, T. R., 1982: The energetic basis of the urban heat island, Quart. J. Roy. Meteorol.Soc., 108, 1-24

Grimmond S. 2007: Urbanization and global environmental change: local effects of urban warming, The Geographical Journal, 173(1), 83-88.
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Temperature rise at HKO since 1885 12596,

Global warming (northern hemisphere) 0.8°C

Urbanization 0.7°C
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Urbanization effect on temperature may be directly proportional

to the logarithm of population

Actual Projection
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(Data :Census and Statistics Department and Planning Department)

HERXXE

‘
@ Y Hong Kong OBSERVATORY



What is going to happen, say by 2050 ?

(a) Warming due to GHG already in the atmosphere + 0.6°C

(b) Increased sunshine because of less aerosols in Asia* + 0.5°C

* New Scientist, 18 Jul 2009
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Solar radiation (MJ/m?2)
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Reduced visibility in Hong Kong
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Reduced visibility: below 8 km, relative humidity below 95% and not counting rain, mist or fog
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What is going to happen, say by 2050 ?

(a) Warming due to GHG already in the atmosphere + 0.6°C

(b) Increased sunshine because of less aerosols in Asia* + 0.5°C

(c) Projection for Hong Kong based on IPCC’s 6 +1.1-1.7°C
emission scenarios

(d) Urbanization effect + 0.1°C

Total 2.3to 2.9°C

That means, since 1885 (+1.5°C) 3.8 to 4.4°C

* New Scientist, 18 Jul 2009
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Past and projected change in annual rainfall for Hong Kong
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Water demand in Hong Kong and Guangdong

Now 2020 2030

Hong Kong 950 mcm 1100 mcm 1300 mcm

Guangdong 46 bcm 52 bcm --

mcm — million cubic metres
bcm — billion cubic metres

Sources:

Water Supplies Department of HKSAR
Guangdong Water

People’s Government of Guangdong Province
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Water usage

Personally per capita 100 litres/day
Dally food consumption 2000-5000 litres

1 kg bolt of cloth >10 000 litres
1 kg of beef 15 000 litres
1 kg of vegetable 2000 litres

(source : The Economist, 11 April 2009)
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What can we do ?

We currently collect only 10% of world’s precipitation

(a) Collect more water (more reservoirs) ?

(b) More dams ?

(c) More recycling

(d) Change eating habits
(less meat, more vegetable)

(e) Enhance water efficiency, especially agriculture
(Agriculture currently uses up 75% of the world’s water)

(f)

(source : The Economist, 11 April 2009)
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Sea level rise

Hong Kong 113 cm since 1954
IPCC global prediction (2007)' 18 —59 cm by 2100
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Since 2007, scientists have learnt more. Their projections :

(a) Melting of glaciers and ice caps 10 to 20 cm by 2100
(Alaska, the Himalayas, ...)

(b) Thermal expansion of ocean water 20to 50 cm by 2100

(c) Melting of the great ice caps of >13cm by 2100
Greenland and Antarctic

atleast +40to80cm by 2100

AR s %8

@ ' Hona Kong OBSERVATORY




Estimates by other independent approaches

Simple correlation between sea level and temperature : + 0.5to 1.4 m

Non-linear relation with multiple positive feedback : +0.8to2m

Sources :
Science, Vol. 315. no. 5810, pp. 368 — 370, 19 January 2007
New Scientist, 4 July 2009
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Sea level rise, plus storm surge

waves caused by
B8 ti?hoon

Flooding of the coastal areas becomes easier
under tropical cyclone situations
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Flooding in Tai O after Typhoon Hagupit
(September 2008)

(courtesy of TVB)
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Anti-flood structures (need to re-visit?)

(Image Source: Civil Engineering and Development Department. )
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Thank you
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