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s+ 414.48 ppm

Ice-core data before 1958. Mauna Loa data after 1958.
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. trajectory of a high greenhouse
gas concentration scenario in
the past decade.
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Special Report on Global Warming of 1.5°C

iDCC &

INTERGOVERNMENTAL PANEL ON ClimaTe chanee

Global Warming of 1.5°C

An IPCC special report on the impacts of global warming of 1.5°C
above pre-industrial levels and related global greenhouse gas emission pathways, in
the context of strengthening the global response to the threat of climate change,
sustainable development, and efforts to eradicate poverty.

The IPCC released the Special Report on Global
Warming of 1.5°C on 8 October 2018, making
an urgent call for policymakers that limiting
global warming to 1.5°C would require rapid,
far-reaching and unprecedented changes in all
aspects of society.

The Special Report is available at https://www.ipcc.ch/report/sri5.
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https://www.ipcc.ch/report/sr15

Heat wave (warm spell) duration [month]

Tropical regions up to 2 months at
1.5 °C or up to 3 months at 2 °C

Reduction in annual water availability [%]

Cther dry subtropical regions like
Mediterranean Central America and South Africa
also at risk

Increase in heavy precipitation intensity [%]

Global Global increase in intensity due to
warming; high latitudes (>45 "N}
South Asia and monsoon regions affected
most.

) IeVEl rise Global sea-level rise

in 2100 [em] 1.5 °C end-of-century rate about
30 % lower than for 2 °C reducing
2081-2100 rate [mm/{yr] long-term SLR commitment.



Global warming of about 3.2°C by 2100 based on emission reduction
pledges under Paris Agreement
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Turgqueoise area shows

pathways limiting global

40 temperature increase to
below 2°C by 2100 with

about 66% chance

GtCOze

Green area shows pathways

limiting global temperature

320 increase to below 1.5°C by
2100 with about 66% chance
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(Source: Emissions Gap Report 2018)
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No policy baseline Emission reduction pledges under

Current policy scenario

Unconditional NDC scenario Z

Paris Agreement

(13

Remaining gap
to stay within
2°C 2°C limit

Nationally determined contributions (NDCs)
embody efforts by each country to reduce

| Median 8 national emissions and adapt to the impacts
estimate § .
of level = Remaining gap of climate change
consistent ] to stay within
; =4 1.5°C limit
(range 38-45)

Median estimate
of level consistent
with 1.5°C:

(range 22-30)

2030

Reduction pledges have to increase fivefold in order to
contain temperature rise within 1.5°C
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Non-CO, emissions relative to 2010
Global total net CO2 emissions Emissions of non-CO: forcers are also reduced
or limited in pathways limiting global warming
to 1.5°C with no or limited overshoot, but
they do not reach zero globally.

Methane emissions

In pathways limiting global warming to 1.5°C 1
with no or limited overshoot as well as in
pathways with a high overshoot, CO2 emissions
are reduced to net zero globally around 2050.
0

2020 2040 2060

Billion tonnes of CO,/yr

Black carbon emissions

1

2020 2040 2060

Nitrous oxide emissions

o
2020

Timing of net zero COz —— ee—— Pathways limiting global warming to 1.5°C with no or low overshoot
Line widths depict the 5-95th - S— Pathways with high overshoot

percentile and the 25-75th L Pathways limiting global warming below 2°C
percentile of scenarios (Not shown above)

Human-caused carbon emissir
from 2010 levels by 2030.







Enhance greenhouse effect

land

Thermal expansion of sea

- Rising temperature

0

Sea level rise

water & melting of snow on

Change in atmospheric
circulation and enhanced
water cycle

Regional differences in

> precipitation and more

frequent extreme weather
and climate events




A brief overview of extreme weather and climate events

Extreme event is :

Probability of occurrence

An infrequent and/or unseasonal event which is significantly different from "the norm" in

May have significant impacts to various sectors of the society
Usually caused by a combination of factors — ranging from large scale climate and weather

Climate change will likely increase the frequency of occurrence and severity of some
extreme weather events (e.g. extreme temperatures, rainstorm, flooding, severe typhoons,

Taking temperature as an example, the probability of
occurrence of a temperature usually follows a normal
distribution with a very low probability of occurrence
(usually less than 5%) for extremely high or low

>
terms of frequency, severity, duration and/or timing
>
>
systems to local weather interactions
>
drought, etc).
1

Cotd d L X Hot temperature.
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f light rain

Precipitation
o ‘(d) Change in skewness

More heavy precipitation

Average




GISS: 1901 - 2017

Global mean temperature difference from 1850-1900 (°C)

124 = HadCRUT
NOAAGIobalTemp
10 —— GISTEMP
— ERA-Interim
0.84 e JRA-55

1900 1925 1950 1975
Year

uan et al., 2019 : Assessing spatial variability of extreme hot weather conditions in Hong Kong: A land use regression approach,
03-415 and WMO Statement on the state of the global climate in 2018)
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2008: 145.5mm
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Height of sealevel above chart

1886: 88.4mm
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https://tidesandcurrents.noaa.gov/sltrends/sltrends.html

2015: 36.3C
1900: 36.1°C 1990: 36.1°C
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1890: 34.3°C

33.8
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e historical extreme weather eve




22 Aug 2017 36.6 Super Typhoon Hato

8 Aug 2015 36.3 Severe typhoon Soudelor

18 Aug 1990 36.1 Typhoon Yancy

19 Aug 1900 36.1 Tropical cyclone to the SE of Hong Kong

our cases are associated with tropical cyclones near Taiwan and
zon |
Subsiding continental airstream (hot air from the north)
Slack pressure gradient with low wind speed near Hong Kong
Fine and relatively dry weather with strong day heating

Continental west to northwesterly winds
Hagher suspended particulate concentration




all records in HKO Headquarters
from 1884 to 2018
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* The 1926 rainstorm is mainly related to landfalling \ A7
tropical cyclone to the east of HK. AN 7 fl

(References :

The phenomenal rainstorm in 1926 https://www.hko.gov.hk/blog/en/archives/00000135.htm
The great rainstorm of the century in 1889 https://www.hko.gov.hk/blog/en/archives/00000208.htm )

(photos : UK Nationa


https://www.hko.gov.hk/blog/en/archives/00000135.htm
https://www.hko.gov.hk/blog/en/archives/00000208.htm

Total Rainfall at HKO Hq
during the period




The extreme drought in 1962-1964

The total rainfall in Hong Kong in 1962 was only 1741 mm, well below the normal of about 2214 mm
(1961-1990). The situation became even worse in 1963 with a total rainfall of 901 mm, the lowest on

record.
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Water ratlonlng W|th water suppIy once every 4 days

(Source : GRS, http://www.grs.gov.hk/ws/online/GPM/tc/gallery/water.html)
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Deaths in

ause of the high casualties/damages c

Tropical cyclone Max storm Max Sea
HK surge® (m) | Level* (mCD)
Sep 1874 (H i Ja ¢ > 2000% 2.95* 5.20*
Sep 1906 (A4EK) ~ 15000% 1.837 3.350
Sep 1937 (T HE ) ~ 11000%* 1.984 4.054
Wanda in Sep 1962 183 1.77 3.96
Hato in Aug 2017 0 1.18 3.57
Mangkhut in Sep 2018 0 2.35 3.88

Aug-Sep 1937
Wanda Aug-Sep 1962 &=

* based on press reports,
# at Victoria Harbour

* Estimated by numerical model
A based on tide pole observations, field surveys or reports of local residents. The operation of tide gauge network in Hong Kong commenced in 1952
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Historical Maximum Sea Level > 3 mCD in Victoria Harbour

anda
Mangkhut
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1874 1906 1923 1936 1937 1954 1954 1957 1962 1964 1969 1971 1974 1987 1988 1989 1991 1993 2001 2008 2009 2011 2014 2017 2018

Year

M Pre-war era without instrumented measurements = Post-war era with instrumented measurements .
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A warming climate with - Fi98 T E
; ) KRR BE MEAN
- more variable rainfall, TEMPERATURE PRECIPITATION SEA LEVEL

- more frequent extreme weather, & SEAE  SETEA  STEe  SERSMN EWSEN | EHOEN witkon

. . RREH 3HRREK) FH FH Hong Kong and
- risin g Sea | eve I Annual Annual Annual Annual Extremely Extremely its adjacent
number of number of  number of maximum wet years dry years waters (m)
hot nights very hot of cold 3-day rainfall
days days (mm)
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Actual observations 9 1 5 2
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Projection for low S i - 9 - 11 ABUHRL
greenhouse gas 5 . (e MOREORLESS
concentration )= 1 UNCHANGED
scenario ) i ; '

EBRYS (2091-2100)
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Annual number of hot nights

m PRV H

Annual number of very hot days

- n TS B
Observed Annual number of cold days
BRI

High concentration scenario
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Monthly CDD (June - Sept)
Monthly CDD (June - Sept) -

q . ] g
() Residential (b) Commercial
2 . .
Decades [Slope (kWh/°C] R R> |significant? Decades |Slope (kWh/°C)] R R” |significant?
1970-1979 0.06 028 008 No 1970-1979 0.06 0.2 0.04 No
1980-1989 013 0.27 0.07 No 1980-1989 0.09 0.12 0.02 No
1990-1999 0.14 0.23 0.06 1990-1999 003 0.04 0.002 -
2000-2009 0.39 072 0.53 Yes 2000-2009 0.23 0.47 0.22 Yes
2010-2015 0.38 0.81 0.66 Yes 2010-2015 D22 0.74 0.56 Yes I’
1970-2015 0.53 0.36 0.13 Yes 1970-2015 0.76 0.28 0.08 \ Yes
NS——" T ®
(c) Residential + Comimercial
Decades | Slope (kwh/°C) R R? Significant?
1870-1979 012 024 0.06 Mo
1980-1989 0.21 019 0.04 Mo
1990-1999 017 013 0.02 No
2000-2009 062 0.65 0.42
2010-2015 0.59 0.89 0.79
1870-2015 1.29 0.31 0.1

: Morakinyo et al., to be published (2019))



Increase in TC intensity and proportion of v

INCREASING RAINFALL
WITH HIGHER SURFACE
OCEAN TEMPERATURE

(Photo source: Dan Lindsey, NOAA)

RAINFALL MORE RAINFALL

EVAPORATION MORE EVAPORATION

Increase in TC rainfall rates due to a warmer atmosphere

holding more water vapor - °C M

(Photo Source: Cli

Storm surge will be exacerbated by future sea level
increase in TC induced extreme wind waves due tc
> increase in TC intensity may further aggravate the '
ristinaand HC Chan)  syrge and sea level rise on coastal structures

(Photos by Ch

(Ref : IWTC-9, Topic 7.1 https://www.wmo.int/pages/prog/arep/wwrp/tmr/documents/IWTC-9 Subtopic 7-1.pdf)


https://www.wmo.int/pages/prog/arep/wwrp/tmr/documents/IWTC-9_Subtopic_7-1.pdf

d

Rain + Storm Surge + Wind Wave

ise, storm surges and wind waves can bring more freq
areas. Rising sea level may also compromise the storm wate
se the chance of “backflow” during extreme high tide or typhoon situa

Enhanced

More extreme storm
surge & wind waves due
_ / to more intense typhoons

Storm surge and high waves caused
by tropical cyclone

Mean Sea Level

(For illustration purpose only, not to scale)




places (2.35m and 3.38 m at Victoria
nfall generally over HK)

There we
low-lying are
structures and b

RS /
=T B EEE T
ia HHUNEET

3.73 P | £ Hong Kong Observatery
,&‘ 0' ! PRa g @ e Dprmen
# | @ JRHE Drainage Services De
EH m Waglan lﬁmd o BAEER .'\Sipoﬂ Amna: =
Cheung Chau 2 6; [ ®

E o HE HE |JK IK o KK

“ JKSZBHE4 Flood Report e 4 (i Ty BEHF SR I STAE @ 55T *E AR 52 % data incomplete

Maximum sea level data are provisional and may subject

55

EREEEEEE £
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The maximum sea level recorded at various tide stations in Hong Kong and flood reports (not exhaustive) from government de
news and social media during the passage of Mangkhut. %;




Public education on climate change and energy saving

Some examples in collaboration with B/Ds, public utilities, professional bodies and organizations
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Climate Change Exhibition on “Vanishing Glaciers”
Jockey Club Museum of Climate Change of the
CUHK and Project Pressure (UK)

School talks, Institution of Engineering and

Technology (IET) Hong Kong The "Climate Change - Our Response" exhibition

Science in the Public Service (SIPS)

EREBXNEENMXAARHOATRRA

Consumption Forecast based on latest weather information from HKO

With the utility sector to encourage behavioural
+ 1+ 3 3 ¥ 31 ¥ 1 3 changes in mitigating climate change

1473 1513 2,022 4638 1,685 5211 2,126 2,508 78

RTHK programme - The Climate Watcher

CLP - Meter Online ,
consumption forecast for timely energy saving g% EN’EﬁGXOBﬁRVATORY



Public education on climate change and energy saving

Using different channels, (e.g. publications, social media, Open Day, etc.)
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Chmate Change and
Mwﬂﬁymmu«g
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HKO-AFCD book on Climate Change and

Biodiversity in Hong Kong

N ¥l

HKO-Ho Koon Geography
E-learning Package about
Climate Change

Climate change pamphlet
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“Cool met stuff FsgZ2)5H15% ; ” videos

Facebook and IG posts on climate change and extreme weather
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Concluding remarks

Learn from the past, extreme weather, such as severe rainstorms and ferocious typhoons, can
happen in Hong Kong and result in significant impacts to our society.

Against the background of climate change, Hong Kong will expect even warmer weather, more
variable and extreme rainfall, more frequent extreme weather and a sea level that keeps
rising in the coming centuries. Latest research also indicates that tropical cyclone will likely
become more intense and carry more rain in the future. The threat of storm surge will also
increase due to sea level rise and more intense typhoons.

To prepare for the future, what is adequate today may not be good enough in the foreseeable
future. We need to :

make a concerted effort to raise public awareness on climate change and extreme weather
act conscientiously and collectively to mitigate climate change impacts and reduce GHG
emission with a view to ensuring Hong Kong’s sustainable development, not only now but for

the generations to come.
dRATERXH
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