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Table 2. Monthly and Annually variations of sea-air CO, fluxes
and relative parameters in the Southern Ocean
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Table 3. Relationships between sea-air CO, flux and temperature

4E-H WRIZEE/C @R/ (mmol €+ m™2 +m™1)
2004 — 12—1999 — 12 -0.03 -12.35
2005 - 01—2000 - 01 0.11 17.04
4 he

EERAEIR 51 T AL vk P TR T UK Rl AL T
PRI , B T8 22 T R K, W i A7 B 2
AR, IR 1 RKA AL URTE MIAS UK, R R VK T

RIS 1] A 32 7K T TS0 U AR e X R
PR G0 T S KR JL 7 FE R LR BR Y
KOG % o X PP kA AR AR S F BRI B
FELMTA T R LA O, B 5 | B E A, U HAE
25 AR JELUKTE A =ik o AR E AL, X Fh 2 L i
XL BROEH R v [ A5 R R A Z 2 i o L
BORAVKE R Mtk bas B4R S TR A PR
X RUEE A 5 B AR P A KA B S T 1) S 3
B IR G MU AE A RIS, Bl X e A 2
PRI 75 2% 2R m A oK i 0 T oK e IR il Ak, 3X
o J5 735 A s 1 B 75 25 L BLE 2070 4F (F0UAd i i
S IR RN 2T ) sl B g oKl B
T XoF AU UK T 7 DR R DRV K X ) B W WS 2 A
EEIRSVEA ', KT CO, KEHEAMEAKSE,
T MRSV R 198 4 o [ R X T K R Ak L A 28 R 8 1
B SR EMA AT 7 DL B4R H A 2 S B R
S TR, A WL AR TR S, & AR JB A /Y
SRR BUE A VT 2 AN T, 0 B 2 I %k
i WEFE LA LN [ UE R 5B 1
gt B v ERR ST A E R AR
Bt hoc R Y R R B s S 2 B (hup: //
www. chinare. org. en) " $2 it 7E 3571 B!

12

275 30k

GCP, Global Carbon Project. http: //www. globalcarbonproject. org. 2011.

IPCC. “TMRAEAL 2007 : L343 4R4 // Pachauri R K, Reisinger A. BUR A TRAL 6% 172 5L 88 DU UITAl #4558 — 4 IS = AR AL YR
. HWE: IPCC, 2007 104,

TRl BIWES, HAak, 45 2050 4EIR COp WeTHEH] : 25 EHEOGTE. F B, 2009, 39(8) : 1009—1027.

Tl Bewes, WAk, . E PR E ABHET S0P R E IS, ERE, 2009, 39(12) @ 1659—1671.

Craig I, Singer S F. Climate Change Reconsidered: Report of the Nongovernmental Panel on Climate Change ( NIPCC). Chicago, IL: The Heart-
land Institute, 2009.

Allison I, Bindoff N L, Bindschadler R A, et al. The Copenhagen Diagnosis: Updating the World on the Latest Climate Science. Sydney, Austral-
ia; The University of New South Wales Climate Change Research Centre (CCRC) , 2009.

Turner J, Bindschadler R A, Convey P, et al. Antarctic Climate Change and the Environment, Published in Cambridge by SCAR. ISBN 978-0-
948277-22-1. 2009.

NASA : Ozone Hole Watch, NASA Official; Paul A Newman, Webmaster; Eric R. Nash (SSAI), 2011.

Farman J C, Gardiner B G, Shanklin J D. Large losses of total ozone in Antarctica reveal seasonal CIO /NO_ interaction. Nature, 1985, 315
(6016) : 207—210.

Turner J, Comiso J C, Marshall G J, et al. Non-annular atmospheric circulation change induced by stratospheric ozone depletion and its role in the
recent increase of Antarctic sea ice extent. Geophysical Research Letters, 2009, 36(8), doi: 10.1029/2009GL037524.

Liu J P, Curry J A. Accelerated warming of the Southern Ocean and its impacts on the hydrological cycle and sea ice. Proceedings of the National A-
cademy of Sciences of the United States of America, 2010, doi; 10.1073/pnas. 1003336107.

ACIA. Arctic Climate Impact Assessment. Cambridge; Cambridge University Press, 2005, 1042.



6 e RTEN %25 4

13 Wang M Y, Overland J E. A sea ice free summer Arctic within 30 years? Geophysical Research Letters, 2009, 36 (7). L07502, doi: 10.1029/
2009GL037820.

14 Petoukhov V, Semenov V A. A link between reduced Barents-Kara sea ice and cold winter extremes over northern continents. Journal of Geophysical
Research, 2010, 115(D21) . D21111, doi: 10.1029/2009JD013568.

15 LiuJ P, Curry J A, Wang H J, et al. Impact of declining Arctic sea ice on winter snowfall. Proceedings of the National Academy of Sciences of the
United States of America, 2012, doi: 10. 1073/pnas. 1114910109.

16 Bates N R, Mathis J T. The Arctic Ocean marine carbon cycle: evaluation of air-sea CO, exchanges, ocean acidification impacts and potential feed-
backs. Biogeosciences, 2009, 6(11) . 2433—2459.

17 Cai W J, Chen L Q, Chen B S, et al. Decrease in the CO, uptake capacity in an ice-free Arctic Ocean basin. Science, 2010, 329(5991) ; 556—
559.

18 B dy. JUAHEVERREE S SR E RIS dbat: WV At , 2003,

19 Chen L Q, Gao Z Y. Spatial variability in the partial pressures of CO, in the northern Bering and Chukchi seas. Deep Sea Research Part I1; Topical
Studies in Oceanography, 2007, 54(23-26) : 2619—2629.

20 Chen L Q, Xu S Q, Gao Z Y, et al. Estimation of monthly air-sea CO, flux in the southern Atlantic and Indian Ocean using in-situ and remotely
sensed data. Remote Sensing of Environment, 2011, 115(8) ; 1935—1941.

21 Bednarsek N, Tarling G A, Bakker D C E, et al. Extensive dissolution of live pteropods in the Southern Ocean. Nature Geoscience, 2012, 5(12) .
881—885.

22 BRSEAR, FORTE 1, A AR DR RT R BRI AL Y PR 1 RS A L R AR ,2013,32(1) 11384144,

EVIDENCE OF ARCTIC AND ANTARCTIC CHANGES AND THEIR
REGULATION OF GLOBAL CLIMATE CHANGE ( FURTHER FINDINGS
SINCE THE FOURTH IPCC ASSESSMENT REPORT RELEASED)

. 123
Chen Liqi
('Key Laboratory of Global Change and Marine Atmospheric Chemistry, Xiamen 361005, China;
2 Third Institute of Oceanography, Xiamen 361005, China;

3 Chinese Arctic and Antarctic Administration, Beijing 100860, China)

Abstract

Changes in the climate of the Arctic and the Antarctic have been of great concern to international scientific and
social communities since the Fourth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC)
was released in 2007. Since then, many new findings have been reported from observations and research carried out
in the Arctic and Antarctic during the 4th International Polar Year (IPY). There is evidence that rapid changes in
the Arctic and Antarctic induced by global warming are occurring in a quantitative and qualitative sense, and Arctic
and Antarctic regional changes could be used indicators of global climate change. Declining Arctic sea ice could
impact on winter snowfall in much of the Northern Hemisphere, with colder winters and more snow. Projections
suggest that summertime Arctic sea ice will disappear by 2040. By 2050, the Antarctic ozone hole will have
recovered to the level of the early 1980s, when the production of freon was completely prohibited. With weakening
the shielding effect of the ozone hole to the global warming, it will become warmer in Antarctica and East Antarcti-
ca, leading to melting of ice sheets and retreating sea ice. Sea level rise will be a serious issue. As sea surface tem-
perature rises the air-sea exchange of CO, will be enhanced and surface water will take up more CO,. This will lead
to ocean acidification with important effects on ecological systems and food chains.
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