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Arc�c, Antarc�c and combined sea ice extent
(1979 to 2018)
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Distribu�on of ice loss for Antarc�ca and Greenland
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7.1

12

(h) More frequent extreme weather events
Climate change leads to changes in the frequency, intensity, spatial extent, duration, and timing of extreme 

weather events. According to the Fifth Assessment Report of IPCC, the numbers of warm days and nights 
have increased globally since 1950 while the numbers of cold days and nights have decreased. Most land 

areas have experienced more heat waves since the middle of the 20th century. More land regions experience 

increase in heavy precipitation events.

Fig 1.18
Long-term trend of annual numbers of (a) cold nights, (b) cold days, (c) warm nights 
and (d) warm daysix

Source: The Fifth Assessment Report of IPCC

Both the Fourth and Fifth Assessment Reports of IPCC confirmed that warming of the climate system was 
unequivocal.
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(c) Warm Nights (d) Warm Days
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7.3

      Other possible impacts of urban development

Over the past 50 years or so, the annual mean cloud cover in Hong Kong has increased by about 1.1%viii 

per decade. One of the possible reasons is that human activities release suspended particulates into the 

atmosphere, increasing the concentration of condensation nuclei and favouring cloud formation. In addition 

to the increased condensation nuclei in the atmosphere, the urban heat may enhance convection. Both 

factors favour precipitation. Research from the Hong Kong Observatory points out that the increasing trend 

of rainfall in the urban areas was higher than that in the New Territories and offshore areas for 1956-2005.

The increase in suspended particulates and cloud cover reduces the amount of solar radiation reaching the 

ground. Since the 1970s, the amount of solar radiation observed in Hong Kong shows an overall decreasing 
trend.

Relative humidity is affected by air temperature and the amount of water vapour in the air. In general, relative 

humidity decreases with increasing temperature. During the day, the temperature rise in the rural areas is 

significantly higher than that in the urban areas and hence the relative humidity is lower in the rural areas. In 
the evening, the rural areas cool faster than the urban areas and hence the relative humidity is higher in the 
rural areas.

Fig 3.8 The average diurnal variation of relative humidity at the HKO and Ta Kwu Lingix

Source: HKO
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Urban development causes the urban heat island effect, which then makes the city warmer. 

However, the impact of the urban heat island effect is confined to cities and has limited 

contribution to global warming. The Fifth Assessment Report of IPCC points out that the urban 

heat island effect has contributed no more than 10% to the warming of global land surface 

over the past hundred years.
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7.3

Fig 3.10a

Spatial variation of the average maximum 
temperature at different stations in 
summer. Stations on high ground shown 
in greenx

Source: HKO

Fig 3.10b

Spatial variation of the average minimum 
temperature at different stations in 
winter. Stations on high ground shown in 
green

Source: HKO

In 2017, the HKO installed more than 30 temperature micro-stations on Kowloon Peninsula to study 

microclimate in the urban areas. Preliminary findings of the study show that the temperature distribution 

of Kowloon Peninsula is affected by wind direction. Fig 3.11 shows that in the case of easterly winds, the 

temperature on the east side of Kowloon Peninsula is relatively lower compared to the urban centre and the 

west side of the Peninsula and the temperature difference can be up to about 4°C.

Fig 3.11 Preliminary results of the microclimate study on Kowloon Peninsula
Source: HKO
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7.4

7.4  What are the impacts of climate change?

7.4.1  The impacts of climate change on the natural environment
7.4.2  The impacts of climate change on humans
7.4.3  The impacts of climate change in Hong Kong

7.4.1  The impacts of climate change on the natural environment

Climate change affects the delicate balance of ecosystems. In response to the changing climate, some 

terrestrial, freshwater and marine species change their geographical distributions, seasonal activities, 

migration patterns, abundance and interactions with other species. Those species that cannot adapt 

sufficiently fast to the changing climate will decrease in abundance or even go extinct.

      Geographical distribution of species

For those species unable to adapt to a warmer environment, they must migrate to cooler areas. While 

terrestrial species migrate to higher latitudes or higher ground, marine species migrate to higher latitudes 

or deeper oceans.

Summary

This section introduces the impacts of climate change on the natural environment and humans. It also 

covers the impacts on biodiversity, public health and economy of Hong Kong.

7.4  Effects – What are the impacts of climate change?

Trends of climate change

What are the impacts of climate change on the natural environment and humans?

Temperature Sea
Temperature Sea Level

Sea Ice Ice Sheet Glacier Extreme
Weather
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7.5

7.5  How can we respond to the impacts of climate change?

7.5.1  International cooperation
7.5.2  Government actions
7.5.3  Individual actions

7.5.1  International cooperation

The Intergovernmental Panel on Climate Change (IPCC) was established by the World Meteorological 

Organization (WMO) and the United Nations Environment Programme (UNEP) in 1988. On a regular basis, 

IPCC reviews most up-to-update scientific literature on climate change and prepare assessment reports, 

providing clear scientific perspectives and objective information to the world, including the scientific bases 

and causes of climate change, its potential environmental and socio-economic consequences, and the 

adaptation and mitigation options to respond to the impacts.

The United Nations Framework Convention on Climate Change (UNFCCC) was adopted during the Rio de 

Janeiro Earth Summit in 1992. It is an international environmental agreement which aims at stablising the 

level of atmospheric greenhouse gases in order to prevent dangerous interference to the climate system 

due to human activities. To achieve this goal, two important international agreements were adopted by the 

United Nations, namely, the Kyoto Protocol in 1997 and the Paris Agreement in 2015.

      The Kyoto Protocol

In 1997, the 3rd session of the Conference of the Parties (COP 3) of UNFCCC took place in Kyoto, Japan and 

adopted the Kyoto Protocol. But the Protocol did not enter into force until 2005.

Summary

This section first introduces the international cooperation in tackling climate change, including two 

international agreements, the Kyoto Protocol and the Paris Agreement. It will then discuss actions 

in respect of mitigation, adaptation and resilience, as well as individual actions to combat climate 

change.

7.5  Our responses – How can we respond to the impacts of climate change?
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Party Committed emission reductioni 

(relative to 1990 levels)
Actual emissionsii 

(average value from 2008 to 2012)
Target 

achieved
European Union (15 countries) -8% -18% √

Japan -6% 4% X
Canada -6% 24% X
Croatia -5% -15% √

New Zealand 0% 38% X
Russia 0% -50% √

Table 5.1 Emission reduction pledges for the 1st commitment period and actual emissions of some countries

The Kyoto Protocol recognizes the principle of “common but differentiated responsibilities”, meaning that 

combating climate change is a responsibility commonly shared by all nations. However, since more developed 

countries1 are principally responsible for the current high levels of atmospheric greenhouse gases as a result 

of more than a hundred years of industrial activity, the Protocol places a heavier burden on more developed 

countries than less developed countries2 in emission reduction.

A top-down approach was adopted in negotiating the emission reduction targets among the more 

developed countries. It is difficult to implement the agreement because each country has to consider its 

own circumstances and economic interests.

The emission reduction commitment period of the Kyoto Protocol was 2008 - 2012. The European Union and 

37 more developed countries3 pledged to reduce at least 5% greenhouse gas emissions against 1990 levels.

In 2012, the Doha Amendment to Kyoto Protocol was adopted at the 18th session of the Conference of the 

Parties (COP 18) of UNFCCC. The 2nd commitment period of 2013 - 2020 was adopted. Relevant Parties 
pledged to reduce their greenhouse gas emissions by at least 18% against 1990 levels.

1  Teachers reference: Referred as Developed Countries by UNFCCC 
2  Teachers reference: Referred as Developing Countries by UNFCCC
3  Teachers reference: Referred as Industrialized Countries by UNFCCC

Other criticisms are directed towards the principle of “common but differentiated responsibilities”. Under 

this principle, less developed countries are not required to share the responsibility of emission reduction. 

However, increased emissions from less developed countries have offset the reductions made by more 
developed countries.

      Effectiveness of the Kyoto Protocol

There are criticisms of the effectiveness of the Kyoto Protocol, citing the lack of participation of some 
more developed countries. For example, the United States in 2001 declared that it had no intention of 

implementing the Kyoto Protocol, and Canada formally withdrew in 2012.

During the 1st commitment period from 2008 to 2012, some more developed countries achieved the 
emission reduction targets while some did not.
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      Mitigation
(a) Replace fossil fuels with renewable energy
•	 Reduce the use of fossil fuels. Increase the share of solar power, wind power and hydro-electric power 

in the energy mix.

Fig 5.3a Solar panels
Source: American Public Power Associationvi

Fig 5.3b Hydroelectric dams
Source: American Public Power Associationvii

(b) Improve energy efficiency
•	 Improve energy efficiency. For example, use energy efficient electrical appliances and fuel-efficient 

vehicles, install intelligent energy saving systems in buildings.

(c) Improve transportation systems
•	 Encourage the public to use public transportation, cycle or walk. Promote the use of electric or hybrid 

vehicles.

(d) Improve waste management
•	 Develop waste-to-energy technologies, which can manage urban waste efficiently and reduce reliance 

on fossil fuels.

Fig 5.4 Building with vertical
greeningviii

(e) Afforestation and urban greening
•	 Afforestation increases carbon sinks5. Roof greening or vertical greening on buildings have cooling effects 

and therefore can reduce energy consumption of air conditioners. They can also alleviate the urban heat 
island effect by reducing heat absorbed by building surfaces.

5  Any process, activity or mechanism which removes a greenhouse gas, an aerosol or a precursor of a greenhouse gas from the atmosphere

(f) Carbon capture and storage
•	 Scientists have been developing technology to capture atmospheric carbon dioxide and store it underground 

or in deep ocean for long term, or store it in biomass. Most of the technologies are still at their infancy and 
not ready for large-scale deployment.
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7.5

      Resilience

By strengthening climate resilience, we can cope with the stress brought by climate change. Table 5.3 shows the 
steps of strengthening climate resilience suggested by the US National Oceanic and Atmospheric Administration.

Table 5.3 Five steps and an example of resilience enhancement

Fig 5.8 Houston, U.S. faces extreme rainfall and storm surge inundation
Source: Michael Slatenxv

- Establish a team

- Examine past and 
future extreme 
weather for the region

- List the “assets” that 
could be affected, 
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resources, ecosystems, 
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impacts of extreme 
weather

- Assess each asset’s 
vulnerability

- Estimate the risk to 
each asset

- Consider all possible 
solutions

- Study other cases

- Determine the 
feasible solutions

- Evaluate costs and 
benefits of each 
solution and resilience 
of all departments

- Pick the best solution

- Take action

- Gain public support

- Monitor the 
effectiveness, and 
revise the resilience 
plan when necessary
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United States faces 
extreme rainfall and 
storm surge inunda-
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the website
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7.5

Fig 5.11 Ways to reduce carbon emssionsxxii

Living
•   Purchase energy-efficient electrical appliances (with energy labels). 
•   Use energy efficient light bulbs (such as compact fluorescent lamps (CFLs)). 
•   Set your air-conditioners at 24-26°C. 
•   Turn off electrical appliances when they are not in use. 
•   Avoid leaving electrical appliances on standby mode. 
•   Install a low-flow shower-head and take a quick shower. 
•   Turn off the lights in any room which are not using.
•   Use fans instead of room coolers as far as possible.
•   Clean the filters of room coolers regularly.
•   Keep the windows and doors closed when the room cooler is turned on and 
     use curtains or blinds to shade against sunlight.
•   Avoid putting the refrigerator near a heat source - an oven, the dishwasher or
     direct sunlight from a window.
•   Bring your own bags to reduce consumption of plastic shopping bags.
•   Adopt simple packaging and minimise gift wrapping to avoid wastage of 
      resources.
•   Choose more durable products. Think twice before shopping to avoid 
     purchasing unnecessary items and cause wastage.
•   Donate unwanted gifts to the needy through charitable organisations.
•   Separate all recyclable materials, such as metals, plastics, waste
     paper and other recyclables from waste stream and put them
     in recycling bins to facilitate recycling.

Travelling
•   Use public transportation. 
•   Drive less. 
•   Plan and schedule the route wisely.
•   Switch off idling engines.
•   Drive at proper speed.
•   Keep your vehicle well maintained. 
•   Maintain proper tire pressure. 
•   Buy fuel-efficient vehicle (such as electric or hybrids vehicles).
•   Share your car with others.
•   Use stairways instead of lift.
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