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< Lich s khi hdu va muc nuéc bién, dinh
huéng va hanh dong tuong lai.
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Chuong trinh nghién ciu
bi€n ddi toan cau cia My

CLIMATE CHANGE IMPACTS Global Climate Change
ON THE UNITED STATES obal Climate Change

Impacts in the United States

Cac nguon tai li€u chinh

Intergovernmental Panel on Climate Change

.y IPCC C4c nhém lam viéc e
{ SE ) WGI- Khoa hoc khi hiu @__}
UNEP WG II - Tac ddng, thich ng va tinh nhay cam WMO

WG III — Gidm thiéu tic dong



“Bién doi khi hdu” dinh nghia béi IPCC la:
“Céc thay ddi vé khi hiu theo thdi gian do su bién
dong cua ty nhién hoidc két qui hoat ddng clia con

o 99

ngudi

Bi&n doi khi hau “Chi riét ”:

“ Nhiét do ting, hé thong khi hiu thay doi d€ phan tng vdi
cac tic dong thay doi1 dién ra lién tuc trong ty nhi€n (tang
trén muc cho phép cua hé thong tu nhién)”

Kh4i niém cho ring hé thong khi hdu c6 mang thudc tinh
nay chu y€u la do thudc tinh bat bi€n cua nhiét do cua
cac dai1 duong.



Cac so liéu khi hau b 2007

T t _"Ha SIC*AL SCIENCE BASIS

v'C0, = 379 ppm nam 2005
(280 ppm thdi ki tién cong nghiép)

v'Methane = 1774 ppb ndm 2005
(715 ppb ti€n cOng nghiép)

v'Anh hudng 1am mét cla cdc hat khi
(than chi, sulphate, nitrate va bui)

v Nong do khi nha kinh vudt mic trong 650,000 nim qua
T 7 0.74°C trong 100 nam, T 1 0.65°C trong 50 nam
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Trong 400,000 nam qua:

CO, va nhiét do
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Trong 400,000 nam qua:

Su' thay déi mu'c nuéc bién

current sea level

concentration of 018
from foraminifera shells
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changes in sea level



Chu ky Milankovitch
Vong quay cua Trai dat Anh hudng dén khodng
cach tr Trai dat d€n mit trdi dién ra trong
khoang gitta 90,000 va 100,000 nam

Eccentricity

Hinh anh tt NASA

Precession

Precession

Axial Obliquity



Trong 20.000 nam qua:
Su thay ddi nhiét do
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Trong 20.000 nam qua:
Mu'c nuéc bién
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Trong 20.000 nam qua:

Muc nuéc bié n Thdoi ky dau hinh thanh chau thé Holocene
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ting  thoi k3
hau bing gid °

A

Su thay dodi myc nudc bién (m)

Santa Catarina + —-40
Rio de Janeiro —+
Senegal + --60

Meltwater Pulse 1A Malacca Straits |

i upper bound -_80
I Australia |

mai
- Last Glacial Ja T; I}.ﬁﬂ --100

_ Maximum

s

Huon Peninsula +
Barbados —+ -120

lower bound —&— -~

- n Sunda/Vietnam Shelf + --140

i

24 22 20 18 16 14 12 10 8 6 4 2 0
Ngan nam trudc
Nguodn: Robert Rhode, U C Berkeley, based on data from Fleming et al. 1998, Fleming 2000, & Milne et al. 2005.

= USGS

science for a changing world



Trong 10.000 ndm trudc:

Cac khi nha kinh

Nitrous Oxide (ppb)

@IPCC 2007: WG1-AR4
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Changes in Greenhouse Gases
from ice-Core and Modern Data

Time (before 2005)
10000 5000 0
U | - |
T T 400.... .
—_ [ 4 350
g
a 350 L d300
g J‘I- 1 " L
] - 1800 1900 2000
o .. Year
a
S 300
£
m
(&
250 1 | 1 |
2000 ) T T I
L] L ® L] mon
- .. B
~ 1500 ’.ﬁlj 4 1000 -
a
a
o 1 " L M L] 500
° 1800 1900 2000
c ... Year
©
= 1000
7]
=
500
] ] 1 |

Radiative Forcing (W m'z)

0.4

0.2

Radiative Forcing (W m'z)

2002 ‘TOM 00dI ®




Trong 100:

Difference (°C) from 1961 - 1990

Khi quyén

Nhiét d trung binh toan cau ting 0.74°C

Vi d0 cang cao, téc do 4m l1én cang tang (Cuc bic nhiét do ting
> 2 1an so v§i nhiét do toan cau)

Nhiét do trung binh toan cau
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1 " 1
1980 2000
Rate
9C per decade
0.177+0.052
0.128+0.026

0.074+0.018
0.045+0.012
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% Téc dd thoat hoi va
ling dong nuéc toan cau
tang

< Lu¢ng mua ting ¢ hau
hét cac vuang dat, nhung
s0 ngay mua lai khong
tang

¢ Gia tang han han



Xu hu'o’ng mua I6n (% s6 ngay mu’a)

Global Annual Anomalles
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Nhitng viing cé su thay doi mua ndng va rdt ndng suét cdc thép
ky qua (+) ting hodc (-) gidm so véi su thay doi lugng mua hang
ndm hodc theo mua.



by Xu hubng kho
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Trong 100 nam qua:
Bing va tuyét

million sq km
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Trong 100 nam qua:

Cac dai duong

Nhiét do ctia dai duong ting tir bé mit
xuong dudi it nhat 3000 m

Hoat dong cia cudong phong ting &
Bac Pai Tay duong
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- Do thi trén: Bell et al., 2007
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Trong 100 nam qua:

Cac dai duong

Mu'c nuéc bién toan cau ting

- 1.7 mm/nam suét thé ky 20 Gia ting hay su bién
- 3.1 mm/nidm tu 1993-2003 dong cia tu' Ill.liéll‘)

Mu'c nuéc bién ting
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Su’ bié€n ddi theo viing trong quan sat muc nuéc bién ting
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(K&t hop ché do thdy triéu va anh vé tinh, nguén IPCC WG1 2007, bo
sung bdi Church va cs. 2004)

Mu'c nuéc bién ting anh huéng nghiém trong dén cac viing
chau tho va ngudi dan trong viing d6 — khong chi toan cau
ma tirng vung cu thé



Xu huéng bién dong muc nuéc bién
(01, 1993 — 02, 2004)
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Mo hinh héa hé thong khi hau

. Bao gdm khi quyén, dat, dai
' t duong, bang va sinh quyén
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(US National Assessment, 2001)



Tilé va do phan giai cua cic md
inh khi hiu (AOGCMs)
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Pinh huéng “Su thay doi tuong lai” trong hé
thong khi hiu

> Su am lén mong dgi khoang 0.4° C trong 20 naim tgi
> Su Am lén nhi€u nhAt & trén dat tai vi do cao & phia
Bic ban cau

> Su phat thai khi nha kinh tai/trén toc do hién nay
gdy nén nhiéu sy bi€n ddng khi hau sudt thé ky 21 sé&
16n hon so vdéi thé ky 20.

> C6 su khdc biét nhd trong thay doi nhiét dé cho dén
nim 2050 va sau do.

e
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Cic dinh huéng cho sy thay doi nhiét do bé mit
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HINH SPM-5. Binh hudng bié€n d6i khi hiu cho diu va cudi thé ky
21, tinh twong d61 so vdi thdi ky 1980—1999 (Cho 3 tinh hudng).



Phét thdi CO, va nong
do CO, trong khong
khi @€n 2100 cho 6
tinh hudng phat thai
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Pinh hudng nhiét do
dwa vao phat thai
CO,
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(a) CO2 emissions

(b) CO2z concentrations

Phit thai CO, (Gt/nim)
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Pinh huéng thay déi tudng lai (17)

<*Su néng 1én va mua ning hat sé ti€p tuc ting

<*Phat thdi CO,trong qua khit va tudng lai sé ti€p tuc
tdc dong vao su noéng l1én cua dai duong va muc nudc
bién hon 1000 nim nifa, do phdi c6 thdi gian d€ loai
CO, ra khéi bau khi quyén

*Toc dO gidm biang & bic cuc dién ra nhanh hon
<*Tuyét phu thi gidm xudng

Sy d4nh gid thap cla ting muc nudc bi€n trong bio
cao cua IPCC (2001) chi dva vao cac tang bang

<*Cuong phong sé ting 1én mot cdch nghiém trong
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M hinh tong hop cic thay ddi vé: a) lugng mua (mm day~!), b) d6 4m dat (%), c)
chdy tran (mm day-!), va d) thodt hoi (mm day~!). C4c thay ddi theo trung binh nim
cho cdc tinh hudng SRES A1B, trong khoiang 2080—-2099 so v4i 1980—1999.
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Su' thay ddi tudng déi (%) nuée chay tran bé mit

Thé ky 20

Theé ky 21

a2 USGS (Nguon: Milly, Dunne and Vecchia, Nature, 2005)
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Khi nuéc dai duwong 4m 1én va bing tan ra thi muc
nuéce bién sé ting nhanh

Sea Level Rise
Temperature Change (°C at 2090- (m at 2090-2099 relative to 1980-
2099 relative to 1980-1999) ° 1999
. Model-based range
Case B.ESt Likely excluding future rapid d?namical
estimate range .
changes in ice flow
Constant Year
2000 0.6 0.3-09 NA
concentrations ©
B1 scenario 1.8 1.1-29 0.18 — 0.38
A1T scenario 2.4 14-38 0.20-045
B2 scenario 2.4 14-38 0.20-0.43
A1B scenario 2.8 17-44 0.21-0.48
A2 scenario 3.4 20-54 0.23 -0.51
A1FI scenario 4.0 24-64 0.26 — 0.59

(IPCC, WGI, 2007)
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Dién tich bing tan chay ¢
Greenland tang trung binh
0.7 %/ nam (Khoang 20% tir

1979 dé&n 2005)

Mu'c nuéc bi€n ting tir 6-7 m
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relationship of sea-level rise
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Ngudn: Business Week Aug. 2004




SEA-LEVEL RISE FROM
GREENLAND ICE {m)
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Su am lén thuwong xuyén tu
40. 13F ¢ trung tam
Greenland sé lam hau hét
tang bing ¢ Greenland tan
chay

(USGS 2009)
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Otto-Bleisner at al, 2006
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Nhiét dd bé miit bién ting c¢6 dinh huéng
Vung tao cuong phong 3 Pai TAy Duong
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