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NOI DUNG

Sau khi hoan thanh chwong nay, SV can nam dwoc cac
Kién thirc sau:

« Cac thuat nglr trong khoa hoc vé bién dbi khi hau
- C&c biéu hién cua bién ddi khi hau

* Nguyén nhan cua BDKH

« Cac tac dong cua BDKH va giai phap
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* Global Warming: The increase in Earth’s average
surface temperature due to rising levels of greenhouse
gases.

» Nong |én toan cau: la sy gia tdng nhiét d6 trung binh
cua Trai dat do sw gia tang ndng do khi nha kinh

* Climate change: Along-term change in the Earth’s
climate, or of a region on Earth.

- Bién doi khi hau: La sw thay dbi dai han khi hau cua
Trai dat hodc mot vung trén Trai dat

http://pmm.nasa.gov/education/articles/whats-name-gIobal-warming-vs-climate-chagge



CAC BIEU HIEN CUA BPKH

---_--

Scientific evidence for warming of the climate
system is unequivocal.

- Intergovernmental Panel on Climate Change E“‘“E““E
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For centuries, atmospheric carbon dioxide had never been above this line
<+—— 1950 level

This graph, based on the comparison of atmospheric samples contained in ice cores and more recent direct
measurements, provides evidence that atmospheric CO, has increased since the Industrial Revolution. (Credit:
Vostok i ‘ R. Peti NC | CC .




: ' | The Orbiting Carbon Observatory-2
- (OCO-2) is NASA's first Earth-orbiting

satellite dedicated to studying
& ABRONCUO0ERVATORY-2 atmospheric carbon dioxide from

: space.
Measuring carbon dioxide from space

Carbon dioxide is a constituent of the Earth's atmosphere. It is naturally
present as part of the carbon cycle but is also being emitted at
increasing levels by human activities.

We know that carbon dioxide is one of several gases that trap heat near

the surface of the Earth. These gases are known as greenhouse gases.
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SATELLITE DATA: 1993-PRESENT RATE OF CHANGE

source: Satellite sea level observations. /l\ 3 4
[“‘“E“ei : NASA Goddard Space Flight Center i
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Sea level rise is caused primarily by two mprs related to global Warmlng the added

water from melting land ice and the expansion of sea water as it warms. J



GLOBAL LAND-OCEAN TEMPERATURE INDEX

| | | .
Data source: MASA's Goddard Institute for Space Studies (GISS5).
Credit: NASA/GISS
2016
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This graph |IIustra§es the cﬁange in g o%al sur gdété temp]egr%Dture re]a%l Ive to 15%}5.} 1980 average

temperatures. The 10 warmest years in the 13ﬁ%r record all have occurred since 2000, with the
exception of 1998. The year 2015 ranks as the warmest on record. (Source: NASA/GISS).
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http://climate.nasa.gov/system/internal_resources/details/original/647_Global_Temperature_Data_File.txt

E“““-N“E Q Shrinking ice sheets

L&p phu bang thu hep

Data from NASA's Gravity Recovery and Climate Experiment show Greenland lost
150 to 250 cubic kilometers (36 to 60 cubic miles) of ice per year between 2002
and 2006, while Antarctica lost about 152 cubic kilometers (36 cubic miles) of ice
between 2002 and 2005.




Glaciers

400 billion tons - approximate total glacier loss per year since 1994




Bang chirng khoa hoc cho sw am Ién cla khi hau l1a ré rang.

v' CO, trong khi quyén gia tang tir v Bang tan

CM Cbng nghiép v’ Dién tich bang bién Bac cwc thu
v Muc nwéce bién dang toan cau hep
v Pai dwong am |én v' Hién twong cwe doan cla thoi tiét

E v Axit hoa dai dwong
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ttp://climate.nasa.gov



" AND NO CHALLENGE

POSES A GREATER THREAT

. TOFUTURE GENERATIONS
,«/\}c THAN CLIMATE CHANGE.

PRESIDENT BARACK OBAMA
STATE OF THE UNION ADDRESS 2015
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LA DO CON NGU’OI GAY RA HAY"™
_LAMOT HIEN T4 TUONG TU NHIEN?




| -NGUYEN NHAN BIEN 801 KHI HAU

:* TUAN THEO QUY LUAT NHIET NHAN BUQC TU
. A MAT TROIDEN TRAIDAT =+ &




Trwdce khi bat dau....
Nhin lai lich st khi hau Trgj
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Nguyén nhan BDKH hang triéu nam

KIEN TAO

Tectonics

Cac mang
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s A Indiia
( N X . / South | :-. ¥ =
Phan bo dai America 380 | bt

dwong — luc ""-h-\m prfrcica Zh
d|a thay dOl —E e : .\ | ystralia

Thay dbi nhiet lugng  \.~ N O

nhan dwoc tlr Mat troi wntinental Glaciers — s50ed |
2 ith of Gondwanaland over ——
fixed position of South Pole
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Nguyén nhan BDKH hang ngan nam

QUY DAO TRAI DAT VA DAO DONG CUA TRAIDAT
> THAY DOI LUONG NHIET NHAN BUQC TU MAT TROI

Cuvzen [eotops - Global Iee Volumes Lagt 500000 Years BEP
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Milankovitch Cycles  Precession
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Nguyén nhan BBDKH hang VAI n
EL NINO VA LA NINA

COpyrlﬂﬂ © The McGraw-Hill Carpurloo, Inc. Pcrmlulon q

Tay Thai Binh Dwong DPong Thai Binh Dwong

Muwa I&n & Indonesia, D6ng Nam Sa mac doc b& bién Ecuador,
A, Australia. Peru, California. 21


file://Volumes/DATA 1/GIANG DAY/TAI BIEN TU NHIEN /[DHTNMT] 2017/B%C4%90KH/Flash_CLIMATE CHANGE/26_NinoNina.swf
file://Volumes/DATA 1/GIANG DAY/TAI BIEN TU NHIEN /[DHTNMT] 2017/B%C4%90KH/Flash_CLIMATE CHANGE/26_NinoNina.swf
../../../Desktop/Flash_CLIMATE CHANGE/26_NinoNina.swf

Vong tuén
hoan gi6 ¢
diéu kién El
Nino

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
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Phia Tay TBD Phia BDong TBD

Han han &
Australia,
Indonesia.

*Peru, Ecuado: khu virc danh bat ca bj that thu, 10 quét,

sat 10.
«Con mua Ién, bao phia Tay nwéc My....
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Global climatological effects of the EI Nino.
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- P Nguyen nhan BDKH hang VAl nam iy
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ANH HUONG CUA NUI LUA BPEN KHi HAU
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flash nui lua/tong quat.swf
flash nui lua/tong quat.swf
../../../Desktop/Flash_CLIMATE CHANGE/26_NinoNina.swf

TAMBORA (IndoneS|a) 1815

*Hoat ddng vao
ngay 10-
11/04/1815
*80.000 nguoi
chét. (Trong d6 c6
70.000 nguoi chét
Vi nan doi va
bénh tat)

*Nhiét do trai dat
giam 0.3°C trong
nhiéu nam.
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El Chichon (I\/Iexu:o) 1982

«0.6km3 vat chat va
hon 1km nham thach
*Tro bui bao phu Trai
dat trong 23 ngay

*Nhiét dé giam 0.2°C
Khi SO, ton tai trong
khi quyén su6t mua

xuan nam 1982 va
kéo theo hién twong
El nino dén sém va
manh hon. 2




El Chichon (Mexico), 1982

Cwyrb_iligm McGraw-Hill Companies, Inc. Permission required for reproduction or display.

7 A®) \)‘ &
Ve >
B 5 April

15 April

) % 25 April

Robock, Alan, and Michael Matson, “‘Circumglobal transport of the El Chichén volcanic dust cloud” in Science,221 (1983):195-97
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PINATUBO (Philippines), 1991

ye

MasA Creddardd Labacatacy §

1 Hasler, Mierce. "alaniappan, Manvi
Drerived] from NOAA AVHRR
RGE = (LG5 pon, (09 jem, Il pem

*5km?3 magma va da bot
*20 triéu tan SO,
*Nhiét do6 trai dat giam 0.5°C




v Ho'i nwéc: khi nha kinh nhiéu
nhat

Nitrous oxide (N,0)
v’ CO,: M6t phan nhé nhuwng rat & S0

quan trong clia khi quyén. Hoat  yaervapor i f
Carbon

ddng con nguwdi da tdng nong
dd CO, trong khi quyén. ‘ dioxlde (G
v CH,: 1a mét khi nha kinh manh Methane(CH)y
hon so v&i CO,, nhwng khéng "
nhiéu trong khi quyén. , , L,
v'N,O: Mot khi nha kinh manh  CAC KHI NHA KINH
v Chlorofluorocarbons (CFCs): :

hop chat tong hop, gép phan @
pha huy tang ozone. »
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Greenhouse Gases

2
Green Chemical Anthropogenic Atmospheric ewe .(100
ouee Formula Sources Lifetime!(years) Year lime
Gas Horizon)
Fossil-fuel combustion,
g?;:l‘:"; co, Land-use conversion, variablet 1
Cement Production
Fossil fuels,
Methane CH, Rice paddies, 121 23
Waste dumps
Fertilizer,
Nitrous N,O Industrial processes, 114 296
Oxide ;
Combustion
Liquid coolants,
CFC-12 CCL,F; Eaae 100 10600
HCFC-22 CCLF, Refrigerants 11.9 1700
Aluminum smelting,
Parfluor C,F, Semiconductor 10000 11900
oethane >
manufacturing
Sulfur
Hexaflou SF, Dielectric fluid 3200 22200
ride
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Greel

f‘ireen Chemical Anthropogenic Atmosj
ouse R
G Formula Sources Lifetime
as
Fossil-fuel combustion,
g;:;:: co, Land-use conversion, varia
Cement Production
Fossil fuels,
Methane CH, Rice paddies, 12
Waste dumps
Fertilizer,
Nitrous N,O Industrial processes, 11«
Oxide A
Combustion
CFC-12 CCLE Liquid coolants, 10
L Foams
HCFC-22 CCl,F, Refrigerants 1 &t
Aluminum smelting,

P:r'f‘l::; GF, Semiconduqtor ] 100
Global Warming Potential] Kha rieerpGaiurasw 4m én
toanssdtugxét trén mot khoang thoi gian la 100 nam

Hexaflou SF, Dielectric fluid 32(

ride

{-.}EPA United States

F-gases 2%

Methane
16%

Carbon Dioxide
(fossil fuel and industrial
processes)

653%

———
Carbon Dioxide
(forestry and other
land use) e

-

1%~

ey

Source: IPCC (2014); based on global
emissions from 2010, Details about the sources included in
these estimates can be found in the Contribution of Working
Group M to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change . 1



Global Greenhouse Gas Emissions by
Economic Sector

Other
Energy

10%

Flectricity and
Heat Production

Industry 25%

21%

Agriculture, Forestry

“ ransportation A and Other land Use

Source: IPCC (2014); [EXIT Disclaimer pased on global
emissions from 2010. Details about the sources included in
these estimates can be found in the Contribution of Working
Group Il to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change . [EXIT Disclaimer>

2011 Global COz Emissions from Fossil
Fuel Combustion and Some Industrial
Processes

China 28%

United States

16%
Japan
4%

Russian
Federation

6%

Source: Boden, T.A., Marland, G., and Andres, R). (2015).
Mational CO2 Emissions from Fossil-Fuel Burning, Cement
Manufacture, and Gas Flaring: 1751-2011, Carbon Dioxide

Information Analysis Center, Oak Ridge Mational Laboratory,
1.5, Department of Energy, doi

10.3334/CDIAC/00001_v2015 e EPA
\’ United States Environmental Prot

tion Agency



1 bao cao nam 2007 cua

Ban lién chinh pha vé bién doi
khi hau (IPCC) da chi rd rang (BTN o ”
hién twong nong 1én toan cau 7 e "o TN

/£ 2.5
£ 4 S

dang dién ra &)

3
.... Bién ddi khi hau da duc
cac nha khoa hoc ddng
thuan nguyén nhan la do
con nguwo’i gay nén
(AR5-IPCC, 2013)
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Trwdc khi con nguwdi xuat hién thi
BDKH da cé

Nguyén nhan sé |a diéu gay tranh
cdi nhwng nhirng biéu hién va hé
qua cua né la khéng thé khong
khién chiing ta phai lwu y.

Viéc can lam bay gi¢r la phai tim
giai phap dé wrng pho véi BDKH

OF CLIMATE PAPERS STATING A POSITION
ON HUMAN-CAUSED GLOBAL WARMING

AGREE

GLOBAL WARMING IS HAPPENING—
AND WE ARE THE CAUSE.

the
TheConsensusProject.com G consensus
project



Vung luc dia sé néng |én nhanh hon cac vung
dai dwong, va cac vung vi d6 cao, dac biét la
vung Bac cuwc, nhiét dé sé tang nhiéu hon.

http://nca2014.globalchange.gov/highlights/overview/climate-trends#intro-sections2



Higher Temperatures Changing Landscapes Rising Seas

TheNature
Conservancy

Increased Risk of Drought, Fire
and Floods

Stronger Storms and Increased
Storm Damage

Climate Change

Threats and Impacts More Heat-Related lliness and
Disease

Economic Losses

http://lwww.nature.org/ourin
itiatives/urgentissues/globa
I-warming-climate-
change/threats-im%gcts/




TAC DONG CUA BIEN DOI KHI HAU

Murc d6 thtr nhat bao gdom nhirng anh hwéng cla viéc ting nhiét dd trong moi

trwdng tw nhién, vi du:

« C&c sbng bang tan chay nhanh hon dw doan;

* Luwulwgng dong chay bang da tir cac song bang ¢ Greenland da tang hon
gap déi trong thap ky vira qua;

» Céc chém bang Bac cyc dang tan chay nhanh dén ndi trong muia he vira roi
suyt chut nira thi dwdng bién gil(ra Bac Mi va Nga da dwoc ndi lién;

* Muc nudc bién toan cau dang tang 1én, déc biét 1a & cac viing dong bang
chau tho thap va cac quoc dao nho;

« S6 lwong céac siéu bado cap 4 va 5 tang gan gap daéi trong 30 ndm qua;

« Gan 300 loai ddng, thwe vat dang di cw dan t&i gan hai cuc;

« Céc dot nang néng dién ra thwdng xuyén hon va véi cwdng dod Ion hon;

« Han han va chay rirng xay ra thwd'ng xuyén hon. 37



TAC DPONG CUA BIEN POI KHI HAU (TT)

Nhirng tac dong so cap trén tre nér) tram trong hon va tao ra nhirng tac déong thu
cap (mwc dd thr hai) anh hwdng déen ngudn tai nguyén nhuw:

«  Nuwd&c — han han, va tac dong lién quan dén chat lwong nwdc va ngudn cung
cap nuoc;

 Thtrc an — mua mang va vat nuoi;

» Hé sinh thai — cac bdo khu bao ton qudc gia, bao ton da dang loai, rirng tu
nhién va rirng trong;

» Vling b& bién — nganh thuy san, cac loai dong vat thiy sinh dai dwong va co
s& ha tang vung bo;

« Swrc khde — sang chan nhiét, cac bénh truyén nhiém;

« Su dinh cw - co s& ha tang, chinh quyén dia phwong, ké hoach dé thi, giao

thdng, ndng lwong, va cac dich vu khan cép. o



NG PHO VOl BIEN POI KHi HAU

IPCC dinh nghia:

Thich ng |a s diéu chinh trong mét hé thong tw nhién hodc nhan tao
nham thich nghi véi mét méi trirong méi hode mdt modi trurong dang thay
doi.

Giam nhe s can thiép cda con ngudi nham l1am giam nguén phéat thai
khi nha kinh, hodc cai thién cac bé chira khi nha kinh: bao gdm nhirng
hanh déng nham loai bd vinh vién hoac gidm thiéu nhirng hiém hoa va rui
ro lau dai do bién déi khi hau mang dén cho cudc sdng con ngudi, hé sinh
thai hay tai san.
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