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Observed globally averaged combined land and ocean

Anomaly (°C) relative to 1961-1990
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Recent abrupt
warming
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2015-2019 E A o i AR & IERIS T

¥ Met Office
Global mean temperature difference from 1850-1900 ( ° C)
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e JRA-55

1850

1875

1900

1925 1950 1975 2000 2025
Year © Crown Copyright. Source Met Office

Global mean temperature anomalies with respect to the 1850-1900 baseline, for the five global datasets

(Source : WMO Statement on the state of the global climate in 2018)
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Year-to-Date Global Temperatures

for 2020 and the ten warmest years on record
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Global annual mass change of reference glaciers Global cumulative mass change of reference glaciers
0.4 -
0.2 I I
0.0

—0.2 1 I

- Hl |

—0.6 1 I
|

Annual mass change in [m w.e.] or [t m™ 2]
Cumulative mass change in [m w.e.] or [t m~?]

~0.8 -
-1.0 1 Cumulative values relative to 1976,
Annual values calculated as arithmetic average of regional means. _20 4 Annual values calculated as arithmetic average of regional means.
1950 1960 1970 1980 1990 2000 2010 2020 1950 1960 1970 1980 1990 2000 2010 2020
Years Years
Annual mass balance of reference glaciers with more than 30 years of Cumulative mass change of reference glaciers. Cumulative values
ongoing glaciological measurements. Annual mass change values are relative to 1976 are given on the y-axis in the unit meter water
given on the y-axis in the unit meter water equivalent (m w.e.) which equivalent (m w.e.). Since the mid-1970s, the cumulative glacier mass
corresponds to tonnes per square meter (t m-2). change of global reference glaciers as displayed in the graph above is
estimated to about 20 m w.e.
. o
(Ref : World Glacier Monitoring Service, https://wgms.ch/global-glacier-state/ “‘ THERXE

. . - - . ﬁi’ HONG KONG OBSERVATORY
IPCC, Special Report on the Ocean and Cryosphere in a Changing Climate, https://www.ipcc.ch/srocc/home/ )
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Data from NASA's GRACE satellites show that the land ice sheets in both Antarctica (left chart) and Greenland
(right) have been losing mass since 2002. Both ice sheets have seen an acceleration of ice mass loss since 2009.

0 0
= 500 Antarctica = 1000 Greenland
2 1000 2
= 2 -2000
S -1500 o
G I -3000
£ -2000 3
B \/V\/ O 4000
2500 \“\—_\
2004 2007 2010 2013 2016 2019 2004 2007 2010 2013 2016 2019
YEAR YEAR
Source: climate.nasa.gov Source: climate.nasa.gov
About -155 billion tonnes/year in 2006-2015 About -278 billion tonnes/year in 2006-2015
(Ref : GRACE satellite data, https://climate.nasa.gov/ “ﬂ BHERAXEG

g” HONG KONG OBSERVATORY
IPCC, Special Report on the Ocean and Cryosphere in a Changing Climate, https://www.ipcc.ch/srocc/home/ )
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COVID-19 HCOBFMAITEZE

* WMO press release (Apr 2020) —

» Past experience suggests that emissions declines during
economic crises are followed by a rapid upsurge. We
need to change that trajectory.

>t is too early to assess the implications of the slacking-
off in economic activity for concentrations of
greenhouse gases that are responsible for long-term
climate change.

ERVATORY


https://public.wmo.int/en/resources/meteoworld/covid-19-and-climate-action-0

COVID-19 HCO2BI =

HE

Atmospheric CO, concentration

Natural

Observed seasonal cycle seasonal
4181 — observed annual average cycle
% Previous forecasts
* 2020 forecast
4161 — 2020 forecast seasonal cycle
—— Covid-19 emissions reduction
414
= 412
o .
o3 1 Potentlal.lmpact
410 from Covid-19
lockdown
408
406 |/
204 L 2" - Jul Jan
2018 2019 2020
A SHERE Source: UK Met Office
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GISS: 1901 - 2017

Global mean temperature difference from 1850-1900 (°C)
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NOAAGIobalTemp
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(Photos : Yuan et al., 2019 : Assessing spatial variability of extreme hot weather conditions in Hong Kong: A land use regression approach, Environmental Research, Volume 171, ‘I‘ BEHERXEG

Pages 403-415 and WMO Statement on the state of the global climate in 2018) ERVATORY
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Annual number of hot nights
m FERRRARER

Annual number of very hot days

m FFEFsRABH

Annual number of cold days

Hot night: daily minimum temp. >= 28°C

Hot
night

1885-1914 1988-2018

% 1)]305 AT 304F

Very hot day: daily maximum temp. >= 33°C
Cold day: daily minimum temp. <= 12°C
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20205 F AT Bk = m S 4F (up to 29 Sep 2020)

Record-breaking events Date/Period New record
(since records began in 1884)

December 2019 to February 2020

Highest Mean Max Temperature for winter

Highest Number of Hot Nights for June

Highest Number of Consecutive Hot Nights for June
Highest Number of Consecutive Hot Nights

Highest Mean Temperature for the first half of year
(on par with 2019)

Highest Mean Max Temperature for All Months
Highest Mean Temperature for All Months

Highest Mean Min Temperature for All Months
Highest Number of Very Hot Days for All Months
Highest Mean Maximum Temperature for summer
Highest Mean Temperature for summer

Highest Mean Minimum Temperature for summer

Highest Annual Number of Very Hot Days (up to 29 Sep 2020)
Highest Annual Number of Hot Nights (up to 29 Sep 2020)

June 2020
June 2020
19 June to 1 July 2020

January to June 2020

July 2020

July 2020

July 2020

July 2020
1 June 2020 to 31 August 2020
1 June 2020 to 31 August 2020
1 June 2020 to 31 August 2020

2020
2020

21.5°C
18 Days
12 Days
13 Days

23.0°C

33.3°C
30.2°C
28.3°C
20 Days
32.6°C
29.6°C
27.7°C

47 Days
50 Days



The 16-18 June 1972 Rainstorm
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FRIDAY SATURDAY SUNDAY
16 JUNE 17 JUNE 18 JUNE

Estimated accumulated rainfall at
Po Shan Road from 16-18 June 1972

A =8 xXE
( Ref : HKO Technical Note No. 51, The Severe Rainfall Occasion, 16-18 June 1972) Q” HONG KONG OBSERVATORY



Rainstorm of 7 June 2008
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Landslides in Tai O, Lantau Island

(Source : Rising to the Challenges of Natural Terrain Landslides, H N Wong, GEO 2009)
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INCREASING RAINFALL
WITH HIGHER SURFACE
OCEAN TEMPERATURE

(Photo source: Dan Lindsey, NOAA) iR MORE RAINFALL

EVAPORATION MORE EVAPORATION

Ml - 4

(Photo Source: Climate Commission)

Increase in TC rainfall rates due to a warmer atmosphere holding
more water vapor

Storm surge will be exacerbated by future sea level rise. Plausible
increase in TC induced extreme wind waves due to the projected increase

" B - o = in TC intensity may further aggravate the impacts of storm surge and sea
AR level rise on coastal structures

(Photos by Christina and H C Chan)

(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

F%,(2017) 0 LLTT (2018

Super Typhoon s

S ere Typtioon Widespread damage by destructive winds and severe storm surge
AYRhow] — Guangzhou Fya it i ] i) &F W Sk  Mangkhut £ p »
> - » f
\ Hong Kong Observatory
' R Macao »
% >

: f‘; & = \‘ . Hato

Yangjiang = (2017)

Mangkhut
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Enhanced rainfall rate

More extreme storm surge &
wind waves due to more

intense typhoons
Mean Sea Level

Storm surge and high waves caused
by tropical cyclone
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Storm surge and overtopping waves Rainstorms High winds
- Coastal damages and inundation - Floodings and landslides - Tree failure, building damages, interruptions
of

transportation and power supply

Landslide debris blocked
the culvert at the outlet of
the drainage line in
catchment No. 15

Hong Kong to review post-storm work and travel
arrangements after Typhoon Mangkhut chaos
[} e nsibl e iblic da thou essin on all sectors, chief executive says

(Photo sources : CLP, CWOS, SCMP, GEO, CEDD) T e oy
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CO2 emission (Gt)
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Worst scenario
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(Source : https://www.globalcarbonproject.org/carbonbudget/archive.htm)
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Thank You !
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