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Definition of climate change FJE&/LHEsE

UN Framework Convention on Climate Change
Bt & B R IEEMLIEZE ALY (UNFCCC)
A change in climate that is attributed directly or indirectly to human activity
that alters the composition of the global atmosphere and that is in addition to
natural climate variability observed over comparable time periods.
TEERFHARVELER - BR T EARREZIN - ABUEB EFEE N E T B AR
RTINS [ BRI B

Intergovernmental Panel on Climate Change
BUNERIZEE{LEFIREE (IPCC)

A change in the state of the climate that can be identified (e.g. using
statistical tests) by changes in the mean and/or the variability of the
properties, and that persists for an extended period, typically decades
or longer.
FBRER RIS ER/EEE R MR (FIAERSGEAE) RERRHE
& HEESLgRERRRE  BE AR TFENER -




Components of Earth’ s systems

HITRRH TR TT 2

Atmosphere K& & (air ZZ8)

Hydrosphere 7K3ZB& (groundwater, lakes, rivers & oceans #f, F7K,
W, IR REE)

Cryosphere JKEFE (ice /K)

Biosphere &#788 (living things &%)

Pedosphere 11 (soil Jg1)

Lithosphere 2 AR (Earth crust including volcanoes HEREHEK L)

Climate change is a product of astronomical forcing
Including solar variability and the interactions of the

components
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RSB E }EzﬂJﬂZTE?EI’J*HQJ’E :

\




What controls Earth’s climate {1/E#EE] T HiEE R AZ?

Air circulation/pressure changes sgjit/sREREE] (heat distribution Z7534%)

Greenhouse gases mainly JBEER A& » FER —
-Carbon dioxide —&{Efx% CO, Methane and

-Methane F¥E CH, ——
-Water vapour (most important) gFEZE/KIZER H,0

Water Vapor and Clouds 75%

Water/cloud/ice distribution 7K /£& / K& 55+

Vegetation distribution fF#£5#

Ocean circulation changes JEZ¥ 55 &/
Astronomical factors e.g. sun & orbital changes X XA ZIA B AIE] 5 S/
Volcanic eruptions (both terrestrial & submarine) X1/ (EEL £ FE)

Heat generation through human activities A ZZ&ArEEFIE T



WHAT IS THE ORDER OF IMPORTANCE EZE/=7
1st order Z5—f&

Astronomical forcing and the Sun e.g. glacial/interglacial cycles, solar
cycles, monsoons and seasons

RITIE > MK KIHEER - RFZHEN - Z=ENIZEE

2"d order &
Geothermal heat/plate climatology 2k & %

How geological forces affect the hydrosphere and atmosphere including
terrestrial and submarine volcanic eruptions, their associated circulation
changes and the release of CO, and methane

5 ) B E K BRI SR  RfERER R K LSS » EAHRR
YRR (B DA R — R Bl A B eI TR

3'd order =&
Human-induced changes including urbanization, water cycle changes
and emissions of greenhouse gases

ARHNRSREVEME - AiEmT1E - KBRS LR = RABHHK



http://www.plateclimatology.com/

The Solar — Climate Relationship

ARG R AR (%

Lower Magnetic > Fewer

Less Solar

Field Strength Sunspots Wind //'\itl%ﬁh
(Rl ARk Fige b
More Sunlight More Low Level | o | More Galactic
Reflected R Cloud Formation Cosmic Rays
Into Space
g B EER BT
BEkZE R

Earth Becomes e
Colder ﬂi’,ﬂ?ﬁfi/‘%

Source: Wikipedia 2K * R E

Relationship between solar magnetic field and the Earth’s climate KX[&HSEMER RERIFHA

Lower magnetic field strength means few sunspots BY{ERE TTE >> 8/ KR F

Fewer sunspots means fewer solar winds B¥/DKEGHRIF >> B/DKB& &

Less solar winds mean more galactic cosmic rays B/D KR, >> B %R F 543

More galactic rays mean more low level cloud formation BXZ& ¢RI FHF B4R >> B SEETE K
More low level cloud formation means more reflected sunlight 8RBT >> 8% Y 5



Known regional climatic variability additional to

monsoons i T E B EAH FAREE%E

Arctic Oscillation JbfE¥RZE AO
Arctic Ocean pressure changes
High pressure + phase

Low pressure - phase

North Atlantic Oscillation J5APEFEIRZE NAO

Iceland/Azores pressure difference
S aferey Iceland high pressure + phase
" SYAYE Y Ilceland low pressure - phase

Madden-Julian Oecillation Atlantic Multidecadal Oscillation j(llz,“:f:‘%fﬁﬁ#&@ AMO
B - OIRFZREZ MJO AMO

Intraseasonal variability of tropical Sea-surface temperature variabilitY e al
atmosphere 30-90 days 23 Indian Ocean Dipole Oscillation
| EIEEEMSIRYE IDO

East and west Indian Ocean
surface water temperature
difference

West Indian Ocean warms +
phase

West Indian Ocean cools - phase

Pacific Decadal

Oscillation KX FE4FHRE
% PDO

surface water temperature
difference

West Pacific cools + phase
West Pacific warms - phase

Quasi-Biennial Oscillation
| EEMFIRE QBO
Change in equatorial zonal wind

between easterlies and westerlies
28-29 months

Southern Annular Mode EEERERARE SAM

Mid /high latitudes, Antarctic pressure
changes caused by ozone hole
Antarctic low pressure + phase
Antarctic high pressure - phase



Main assumption used in climate models — Man-made CO, increased global

temperature by ~1°C since 1870s gz 1Y L 8 -
B 1870FFH6, N 23— Lies |27 LA ~1°C

B ERHRER
Supercomputer
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Global Climate Models
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Emission Scenarios

Source: HKO
EHEELTE

Simulation of global climate
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Model results downscaleéj
to Hong Kong
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Temperature change in Hong Kong Rainfall change in Hong Kong
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Antarctic ice core records EERRMIKFEREE ¢
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Present day CO, level
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800 years
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Keeling curve for CO, FJEFPK 4R

Annual increase 2-3 parts per million 24 15 772 2-3

e e R 413,76 ppm

Ice—core data before 1958 Mauna Loa data after 1958
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Past and present weather stations in Hong Kong

BB A B AR

@ Manned weather stations 2 ANFEEEAIR RIS

Automatic weather stations 49 HEIRRHAE g o gt o @
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Hong Kong’ s temperature statistics
a2 E i =t 1884-2018

Number of manned stations 2

AT B RIS

Number of automatic weather stations 49

SNk Sl

Station with the longest record HKO Headquarters
PRHIuE fRET#k BRI ELEER
Length of record 1884-1940 / 1947-present 4
SLER R E

Mean annual temperature ~22.6°C

IR

Coldest year on record 21.3°C (1884)

&k AR RIS R

Hottest year on record 24.2°C (2015)

STk AR RPN



Annual mean temperature record of the

HKO Station &2 B ULE-FEEEED#H 1885-2018

24.5

24.0 —1885-2018+0.13 "C/1-4F decade

——1989-2018+0.17 "C/{-4E decade

23.5 |

23.0 +

225 +

Temperature 434 (°C)

22.0

21.5

21.0

1885 1895 1905 1915 1925 1935 1945 1955 1965 1975 1985 1995 2005 2015
Source: HKO

KR - EERLE



Temperature record of Hong Kong Observatory’ s

Headquarters Station & BEX X & 48550 & 0#H 1884-2018

24.5
Best explained by the urban heat island effect 1998-2015 temperature pause
pt0 —1885-2018+0.13 "C/H-4F decade ‘
——1989-2018+0.17 "C/-|-4¢ decade
o 235
<
XE
%
@ 23.0
@ 1998 2015
E‘ 22.5 Strong ENSO years
—
22.0
1 out of 51 stations
21.5 - Il
1884 coldest year on record 21.3°C
explained by 1883 Krakatau eruption
21 .0 1 i I I 1 1 1 1 1 ! ! 1

1885 1895 1905 1915 1925 1935 1945 1955 1965 1975 1985 1995 2005 2015
Source: HKO

KR - EERLE



Comparsion between annual temperature records
and population growth at HKO Station and Macau Station

B BRI T4 -
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1884-1985 (after Koo 1988)

. Temperature rise 38 FF
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Hong Kong &%
5-year running mean temperatures
at Hong Kong Station (affected by the
urban heat island because of Victoria
Harbour basin)
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Location map of HKO Station, Pak Tam Chung Station, Hong Kong
International Airport Station and Waglan Island Station

THEXX G, ~ ALY ~ B ARG R WS 15 B

* Best urban station and best rural station B (ETT IR R (EXLER LS
(Siu and Hart 2013)
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Number of cold days <= 12°C each winter at the HKO, HKIA, PTC and
Waglan Island stations ZBX X EUL ~ & BT ~ 1L B BRI
P EUFERE R <= |122C HIH e 1995-2018

Year HKO HKIA PTC WI Year HKO HKIA PTC Wi
4 R BAEE JUERM EREN FP BHER EHEE  JUERE  BRB

Pra =yt s A X EBh s 2zl
1995 17 nd 81 9 2007 32 36 75 0)
1996 7 nd 70 2 2008 14 20 62 15
1997 11 25 51 5 2009 23 26 52 3
1998 4 10 45 8 2010 26 37 73 8
1999 23 26 72 0) 2011 23 29 65 10
2000 5 23 59 15 2012 8 14 45 8
2001 9 16 53 1 2013 25 31 53 2
2002 11 26 49 2 2014 11 12 68 12
2003 19 PAS 66 2 2015 22 PAS 47 21
2004 24 30 59 13 2016 7 8 40 7
2005 20 26 48 16 2017 22 24 56 24
2006 9 13 48 5 AONRS! 3 7 46 4
Source: HKO

KR : BEAERLE



Statistics of cold days <=12°C each winter at HKO, HKIA,
PTC and Waglan Island stations
BAEXL G ~ BB, ~ 1 BB I W S
o <= I2CHIHZE##E 1995-2018

HKO HKIA PTC Wi
BHEX BB LR RE TR Sk
X Bk 22l
Type Urban Airport Rural Maritime
bl T & 2 R =i
Annual range 3-32 8 —37 40-81 0-24
R
Annual mean 15.2 22.2 57.6 8.2
Y
Source: HKO

KR - BEAERLE



Number of very hot days >= 33°C annually at the HKO, HKIA, PTC and
Waglan Island stations

BB EU, ~ B B EPEEGh ~ 1L B UL e i I 4
T >=3XCHIFEE I HE 1995-2018

Year HKO HKIA PTC Wi Year HKO HKIA PTC WI
F4y AR BHHEE JUEREM RSN $£  FEXK FAEKE JUERE BEREL

Xtk R Xtk B
1995 7 nd nd 9 2007 32 68 41 38
1996 9  nd 19 16 2008 14 69 26 28
1997 5 12 5 9 2009 23 66 40 30
1998 10 55 3 30 2010 26 64 33 20
1999 6 56 44 26 2011 23 77 46 33
2000 10 66 54 26 2012 8 62 33 21
2001 9 53 46 21 2013 25 51 18 17
2002 10 52 3 26 2014 11 100 62 39
2003 14 6l 55 36 2015 22 87 58 44
2004 6 60 62 28 2016 7 66 49 32
2005 12 54 54 7 2017 22 8 31 55
2006 3 42 41 19 2018 3 74 58 39

Source: HKO RJE : /AL YTE



Statistics of very hot days >=33°C annually at HKO, HKIA,
PTC and Waglan Island stations

BB GUL ~ BrEERR G0, ~ LB RIE W I

o >= 3P CHYIER H 8iéta18#% 1995-2018
HKO HKIA PTC Wi
BHEX BB Wi RN RSk
X Bk P uh
Characteristics Urban Airport Rural Maritime
RHE & %5 P =i
Overall range 3-32 12-100 5-62 /=55
S
Annual mean 13.2 62.8 41.2 27.0
Y




10 years showing the greatest annual mean temperature
difference between the HKO Station and the Waglan Island Station

BB GUL RIS 1 OFRA - A g 1998-2018

Year Difference (°C) Explanation

FEfn B =itEH

1997 1.5 Handover year infrastructure development [o]gaeAYEERE S i 22 2%
1995 1.5 Pre-handover Infrastructure development [a]BFaTHYE RS HEZE %
1994 1.5 Pre-handover Infrastructure development [E]EFETEY B RS e 2 2%
1990 1.4 Early handover infrastructure development [o]gF ARy B RS HE R 5%
1998 1.3 Post-handover year infrastructure development [o]Ef &I E R i
1996 1.3 Pre-handover infrastructure development [B|EFHTHYEREES HE RS
2005 1.1

1999 1.0 Post-handover infrastructure development [B]EF{% By R RS 5% jih 2

2000 0.9 Post-handover infrastructure development [o] g7 1% HYFELREE 55 itk 22

1991 0.9 Early handover infrastructure development [B]EF- BRIy E RS i 2R 5%
Source: HKO

KIE : BARIE



Annual mean cloud amount recorded at the Hong Kong

Station

A B LSCa A E R 1961-2018

75 N
%70 ! — /}AM I\ - AZ
2 A A y J L/
3 AV
£ 65 P\ 7\ v
s \/ g
3
= 60 -

1961-2018
+1.1%/decade
+1. 1%+

55 \

50 : ' ' ' :

1960 1970 1980 1990 2000 2010

Source: HKO
KR - EBERXE




Wind speed changes at Waglan Island and King’ s

Park t i 2 AR 100 E R 1968-2014

P E R CREDY)

Annual Mean wind speed (ms™)

7.0

6.0

4.0

3.0

2.0

1.0

0.0

Waglan Island: No significant trend

Explained by taller buildings
(1968-1995) causing obstruction

SAMEOCKEY Y 14E | g ‘
King's Park: -0.6 ms !/decade ﬁﬁ%ﬁzﬁmﬁﬁ%%mg
(1996-2014)
R0 22K FD VAR
King's Park: -0.2 ms '/decade

.%qu

SRS B G e
Relocation of anemometer within King's Park
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Source: HKO
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Conclusions on temperature record JBfE s ##T484E

- Unlike Macau Station, Hong Kong Station is severely affected by urban heat

island A BIFYERFTN - FAMBEEZNTAEREELE

- Low annual mean temperatures in the early record of the HKO Station was caused

by the 1883 Krakatau volcanic eruption & &ELL R HASR SRR B 2 HEIE
WA ALK L@ EE RS (2

- Rural Pak Tam Chung Station shows a much higher number of cold winter days than

HKO Station (better indicator of natural variability) L BELERIY SR BB INE
AL 7Y B AR BE D)

- Heat generation through infrastructure development in the 1990s was responsible
for differences in annual mean temperatures between HKO Station and Waglan Island

Station 90 FAEBMENERSUEHFE-PaE T ERERZRMEENRE

- Hong Kong International Airport Station has overtaken the HKO Station as the hottest

location because of airport heat &5 EE £ SHERBISZ LRV, THEKR
X B VE Ry B B BRI

- Climatic models based on CO, warming failed to predict the 1998-2015 pause and

1966-1998 pause in temperature rise L — &AL AEER RIESEEI SRR AR B fa]
1998-2015 1 1966-1998 FERIHVEEE 1E EFF

- 1998 and 2015 were strong EI Niilo years causing record high temperatures

199812015 HYAIAC SR =0, T NIERAYC B esa i R0



Hong Kong’ s rainfall statistics

BB SEM 0% 1884-2018

Number of manned stations 2

AN FEIESRANS

Number of automatic weather stations 49

HEiRREHIE

Number of automatic rainfall stations 15

H EhFERR BRI

Mean annual rainfall ~2225 mm*

R
Driest year on record 901.1 mm (1963)*

4ok AR B Rz R VAR
Wettest year on record 3343 mm (1997)*

SCek DR el Y S0

* Based on HKO Headquarter Station ERIBE BRI XSG



Annual mean rainfall at the Hong Kong

Station & BubF- L ENT 1947-2018

3500
1947-2018
+37mm/decade
+ "
— 3000 TR
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&
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500 +

1940 1950 1960 1970 1980 1990 2000 2010

Source: HKO

KR - BAERNE



Identified cause of some abnormally wet and dry years

in Hong Kong 1947-2018 5 |20 & .22 15 iR R (7 YN &

= 1082 BEIREME2AL 1007 BRGS0 ONLTANAR
TR BRI READ o
El Chichon X LL#55% 5‘%?%!;NSO frChaiten X U1¥#4
997 wettest

1982 2nd wettest year 2008 6" wettest

=00 1947-2018 El Chichdn eruption year strong year Chaiten
+37mm/decade ENSO eruption
+ =
_ 3000 | STRORIT4F
2 ]\
£ 2500 | n
= ‘ y |
= 2000 | V L
I
£
& 1500 +
1991 11t driest year =
Pinatubo / Cerro 191,9}%;111'{@5?2\%
Hudson eruptions F4n Pinatubo XX
10001 (LR
1963 driest year 1963 jZEs 244}
Agung eruption Agung X[lJ@2
500
0 ! ! ! 1 ! 1 !
1940 1950 1960 1970 1980 1990 2000 2010

Source: HKO

KR - BAERNE
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1991 Pinatubo eruption VEI 6
A global drought year caused by the transfer
of water vapour into the stratosphere 55 km
¥ above sea level
Global cooling 0.5°C
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' Intermixed with Typhoon Yunya
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(7:30 a.m., June 15)
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May 2, 2008 Chaiten eruption, Chile
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Impact on regional rainfall during 2008 following
the eruption#Fy Chaiten X [LI} R 16512008 5 2 53 [ 15 T 6/ 2
- A wet May/June in South Africa BJEBIRAY S ~ 6H

- Awet Junein Australia including the continental interiors causing the flood of
tourists to watch desert flowers blooming BB EER EEIREI6 H S| T
R T LBV R EEAE

- Record winter rainfall in western Tasmania P& & [E R R SIRACIFY XL
FEPR &

- Wettest June in Hong Kong since record began in 1884 (1346.1 mm or 346.8%
above average including an 1-1100 year rainstorm with record hourly rainfall of
145.5 mm triggering ~2400 landslides on Lantau Island) F&E#kE-H 1884 F£H
LCERDIREEIRIIOE (BO951346.122K 5K 346.8% » BIETHE—BIIRN
[EPR R Z S/ NRF145.5%0K » 5 [ZORIRLLIEE42~2400 SRUEMRUR)

‘Z008 S6F0-8E M4/ ST WAL RS M
Max. d-hour tolling raintall distribution in the rainstorm of 8-8 June 2008



Comparison between average June rainfall with June 2008 rainfall
over Australia attributable to the May 2, 2008 Chaitén eruption in
Chile

W 65 1o E AT EF] Chaitén KILIFE 2.5.2008 XEZ5 8 E1F6 5 1%
ﬁiﬁﬁ?ﬁbﬁf (Zhang et al., 2016)

-temn

Australian Rainfall Analysis (mm)

June 2008
Product of the National Climate Centre

Average rainfall
June

Flowers blooming in desert regions
attracted tourists to the interior

YOEBIERS [ T T EEREZE AIEN
et B B AT



Supporting evidence % #F##

Eruption during the southern hemisphere autumn was favourable for
aerosol transportation across the ITCZ second time around the globe

R IEE R -FERIKE - RRA AR SRR B (R (SR E RV
TR ST) 58— KIRGEHIEK

Eruption cloud height reached an altitude of over 21 km penetrating the

stratosphere I EFEUNE - FEVE

CALIOP tracking of aerosols detectable over Southeastern Australia
causing international flight cancellations & - BZ R IR EBOL T EE R
MR _EZEERR BTN - EBEFERTDLS 4 BUH

Volcanic debris impacted Hong Kong under southwest monsoon condition

KR EREF R FETE

E-folding time of 35 days found for SO, conversion into sulphate from the
study of the 1991 Pinatubo eruption was near perfect for the June 7, 2008

rainstorm $E19915 524 K LIS S8 bt 5E i 383 Y — & Ea (SO, bRy
B R Y 3 5 K T B Dok e A T SE SRt R T B/ 2008526 H 7 H HY PR



Conclusions on rainfall record [Eigs #7748 4%

-Volcanic eruptions was the cause of both abnormally wet and dry years in Hong Kong
because of circulation changes (predominantly offshore wind caused drought years and
predominantly onshore wind caused record rainy years)

KIS FERIERE LR E AR E BRNERE RN (E MR RS
E ST RS R R I RIS SRHI A FREF)

-The 1991 eruption cloud of Pinatubo with a maximum altitude of 55 km was responsible
for a global drought year because of the large volume water vapour transferred into the

stratosphere 19914F FZ4NIEI K LIRS EESSAE - ERB/KRRELE]
Ve - BREREFR

-The 2008 eruption cloud of Chaitén with an altitude of over 21 km was tracked by satellite
to cause heavy rainfall in South Africa, Australia and after 35 days, the worse rainstorm in
Hong Kong'’s history triggering ~2400 landslides on Lantau Island

# 2 ZRNEI20085 Chaitén K I IE R EHEE 21 AR L E - S[2EIIERIBUN S5
E}éﬁ[ﬁﬁ%ﬁi@ R EAE DR BEERIRN 0 S ABILIEAE ~24005=H LR

-Heavy rainfall in Western Tasmania through the influence of Chaiten debris helped the
Hydroelectric Commission of Tasmania to make record profits in 2008-2009

FHRY Chaitén XXILITEF FYRZEE » P B IREN » SErS/EiKEZR
B E7E 2008-2009 #kf5_I4CERAIAE



Satellite photo of Hong Kong Sea-level datums in Hong Kong
and the Pearl River Estuary G [T

BARFIOREE
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Mechanical float tide gauge sea-level record
In Victoria Harbour since 1954
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Tide gauges of the Hong Kong Observatory
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Satellite altimetry record of sea level since 1993
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Rates of sea-level change in Hong Kong and the South
China Sea based on various studies

TRIBA (AT TR & AT B 5 BT (LR /E

Source Area studied Years examined Data analysed Rate of change
AR bseEE FRES BBt 3o
Wong et al. (2003)  Victoria Harbour 1954-1987 Tide gauge data Fall of 2 mm/yr
2o ALY AR EREE FETREENK
Wong et al. (2003)  Victoria Harbour 1987-1999 Tide gauge data Rise of 22.1 mm/yr
25 HYAREREE  SEEFA22.12K
Wong et al. (2003)  Victoria Harbour 1999-2003 Tide gauge data Fall of 21 mml/yr
HE 25 oo WY AR EREE FETRE212K
Wong et al. (2003)  Victoria Harbour 1954-2003 Tide gauge data Rise of 2.3 mm/yr+
HE 25 oo Y ARREE g4 EF2.38K
Cheng and Qi (2007) South China Sea 1993-2000 Merged altimetry Rise of 11.3 mm/yr
FE B GreAlEA S4£ FFF11.3%K
Cheng and Qi (2007) South China Sea 2001-2005 Merged altimetry Fall of 11.8 mm/yr
FE B Sre sk SF TRELL8EK

+ The rate of change found is similar to Ding et al. (2002) studied 1954-1999 data

B H RS Ding et al. (2002) B2 1954-19994FE B2 AH%T



Annual mean sea level In Victoria Harbour
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Tide gauges in Victoria Harbour
- both sited on coastal land reclamations
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Victoria Harbour sea-level trend
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+31 mm/decade Post-1999 pause in
sea-level rise
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Influence of the river discharge on sea levels during dry and

wet years JE I BRI ARTF (7
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Comparison between records in Victoria Harbour and

Tai Po Kau 1963-2003
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~17cm difference may be attributed to ground settlement of the Quarry Bay tide gauge
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Comparison of 15-year monthly sea level during 1970-84 at the
North Point, Tai Po Kau and Chi Ma Wan tide gauge stations

ILFG ~ AIGERIZ s R 8 b 1 54 42 5 4 FIETECEE (Yim 1993)
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Atlantic Multidecadal Oscillation anomalies
1850-2009 with 62-year cycles
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(Knudsen et al. 2011)
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Detection 2 & *
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Conclusions on sea- /e ve/ record

I BT RE,
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-Both tide gauge and satellite remote sensing records are
too short at present to be conclusive

H ATALY AIEEN R EIEECEAN A e bl T EdR

- Tide gauges must be located on bedrock to eliminate noise
caused by ground settlement

EHERUAERES E - DUSBREFS B R E £ R RER

- The annual mean rate of sea-level rise of 31 mm/decade
obtained by the HKO in Victoria Harbour is an anomaly in
the Pacific region
éﬁé%ﬁc P42 F B B R P Y _EFAEE e 11
312K BEUREFEEIR R A S
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- At least 60% of the 29 cm sea-level rise observed
during 1987-1999 at the Quarry Bay tide gauge may
be attributed to ground settlement
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- Short-term noise in sea-level change include river
discharges and the Pacific Decadal Oscillation
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- Storm surge flooding generated by typhoons is our
main problem
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Dying eel and prawn
- mortality
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Nishinoshima submarine/terrestrial eruption
940 km south of Tokyo

P42 B / R K LR - TR LA 940LE
3.2013-8.2015

Image on November 13, 2013:
Japan Coast Guard Submarine

eruption began in March Imageon December
13.11.2013 26 : HAB RV 8, 2013: NASA
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Sea-surface temperature anomalies caused by

the North PaC/f/c Blob

e = 2.1.2014
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The Blob separated into three parts

BB 7= 1.9.2014
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Sea-surface tempera ture anomalies on after
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Establishment of the strong and /ong-/astingZOJ 4-2016 El Nino
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Arctic sea ice changes 2007-201 7 3( 5,5 2k £X 2

Explained by the release of geothermal heat through submarine volcanism
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Why CO, reduction is ineffective
RITL —EHEBECO, B ?

CO, is a life-giving gas in plant photosynthesis

COZE%A{’EFHE
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Heat generation through human activities is the problem

N AEENEENRI I RS

CO, lags temperature rise by ~800 years in Antarctica ice

cores

—
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Clouds and water vapour distribution are more important
than CO, in temperature changes
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- Climate models cannot explain the two recent pauses in
HK temperature rise and the poor correlation between
CO, and past temperature records

RIGEEIA e ARE EFHEREFRRIZIFHH » & CO,
BB 2500 S 0% < V(A R M
Subaerial and submarine volcanic eruptions are

underestimated natural causes of cooling and warming

%ﬂt‘ﬂ]/’éﬁklﬂ)@%ﬂﬂ? B AN Z= A SRS SR B

~55-70 year climatic cycles may be responsible

~55-70 FEHY R FEHT A] fE R B R IEEM LRV IR R
ENSO years in existence long before the industrial
revolution was responsible for warming during 2014-
2016

R e TR R R AR » I H2 2014-20164F
BBV ERN




Main conclusions ZFZg4Zs

- Heat generation through human activities is directly responsible for
temperature rise. Important causes identified includes hydro-
environment changes, urbanization, transportation heat and the
construction of major infrastructures during the 1990s.

NEEEFTEANRIE#RFZEAE BTt ESRIRREERE @ /KGR
SR > b - EEE A RVRI T 990F R E E AR TR

- The worst rainstorm in Hong Kong'’s history on June 7, 2008 was
Influenced by debris from a Chilean volcanic eruption 35 days earlier.

2008526 H 7H &R L AR BRIRHI RS Z 2 35KATEFDK LI
LI R P

- Sea level is not rising rapidly but another fifty year of measurement is
needed to be certain.
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- There are good scientific reasons to challenge the
decision made by the United Nations and governments
for unnecessary spending on reducing CO, emissions.

AR EERE RS BN SEEBUF /B S/t FERE
TEHA RN ST HHYRE

The role of volcanic eruptions in climate change (both

cooling and warming) is underestimated ..
Earth.
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Image of the sun on July 14, 2015
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Sun spot cycle 24 524 K5 /58]
E2UBEHARFG R LT E (V2.0) (2016/10)

Cycle 24 Sunspot Number (V2.0) Prediction (2016/10)
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Next Little Ice Age K/ k;oTHF5YT
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2030 the next Grand Solar Minimum
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400 Years of Sunspot Observations
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LATEST NASA GISS MONTHLY MEAN GLOBAL SURFACE
TEMPERATURE
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230-year De Vries cycle and 65-year AMO cycles matches global
temperature record since 1850

23041 De Viies ZHIRI6SFHIRFAE S FE KB I 75 1850F L
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Global Temperature History (CRU Data)
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Conclusions #E4%

(1) Climate has always changed.
SR &

(2) No correlation can be found between atmospheric carbon dioxide
and climatic records (temperature/rainfall/sea level).
BREBHARR_S(biRER Bk CRE/TERIETE) ZAHERME

(3) Climate change is cyclic and the sun is mainly responsible.
RIEBLEEER - Kg2ER

(4) Carbon dioxide cannot overtake the importance of the sun.

NIV EZEE Kbk

(5) Water vapour is a much more important greenhouse gas than
carbon dioxide.
KARER & tiKE EERR = RS

(6) We need to adapt to the forthcoming Grand Solar Minimum — global
cooling instead of global warming.

B TR B B R 2 ARHY AP N - BRI AN A2 2BKERE

(7) Carbon dioxide is not a pollutant and does not cause global
warming.
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Shiveluch eruption in eastern Russia on August 25, 2019 with eruption
cloud reaching 21.3 km above sea level
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