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Impacts analysis of climate change on China’ s marine economy
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(1. Environmental Science Research Center Xiamen University Xiamen 361102 China; 2. Fujian Provincial Key Laboratory of Coast

and Island Management Technology Xiamen 361013 China; 3. China Institute of Marine Affairs Beijing 100161 China)

Abstract: In order to evaluate the impacts of climate change and emission mitigation policies on China’ s marine econ—
omy this paper developed a marine social accounting matrix ( MSAM) and marine economy CGE model ( MECGE)
to reflect the impacts of climate change disasters and climate change policies. Additionally the MECGE model was
combined with climate change model to achieve the conversion from the influence of climate change on natural system
to the influence on socioeconomic system. Based on the authoritative research results of climate change 6 climate
change scenarios were designed. The model output showed that the implementing emission mitigation policies scenario
would increase China’ s coastal GDP by 0.19% and 0. 12% comparing to the non-use emission mitigation policies un—
der THmax and CHmax sub-scenarios respectively. While for marine economy the implementing emission mitigation
policies could increase it by 1.67% 0.72% and 0.37% comparing to non-use emission mitigation policies under
THmax Hmax CHmax sub-scenarios respectively. Therefore the implementation of emission mitigation policies could
play a significant role in promoting marine economic growth.
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CGE ( marine social accounting matrix
MSAM) CGE o
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2 SAM . N
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2008) . € 2008) .
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2008» o 2007
P 1 .
1 2007 C )
Tab. 1 China marine social accounting matrix 2007 ( 100-million yuan)
01-48 49-9% 97 98 99 -105 106 107 108 109 110 111 112 113
01 -48 334688. 18 52082.15 20015.46 70242.73 5548.15 47501.85 79362.06 609440.59
49 -96  495465.32 495465.32
97 62035. 64 62035. 64
98 64901. 89 10490. 81 75392.70
99 -105 10490. 81 10490. 81
106 62035.64 1922.79 19453.99  2069.79 1611.34 87093.55
107 69151.11 5437.39 74588.50
108 6241.43  23348.80 1725.77  3426.27 34742.27
109 33285.63 51708.25 7219.62 9733.16 -26155.7875790. 88
110 5548.15 5548.15
111 57235.01 57235.01
112 50498.83 4318.80 54817.63
113 609440.59 495465.32 62035.64 75392.70 10490.81 87093.55 74588.50 34742.27 75790.88 5548.15 57235.01 54817.63
48 48 7
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Tab. 2 Parameter setting of different climate change scenarios ( %)
THmax-.3 m Hmax-0.3 m CHmax-0.3 m THmax-9.6 m Hmax-0.6 m CHmax-.6 m
-35 -35 -35 0 0 0
-10 -10 -10 -30 -30 -30
-1.012 -0.645 -1.809 -1.364 -0.866 -2.276
-0.897 -0.560 -1.739 -1.271 -0.758 -2.102
-0.271 -0.122 -0.566 -0.395 -0.189 -0.685
/ -0.043 -0.029 -0.080 -0.073 -0.033 -0.096
-39.361 -31.641 -46.450 —44.377 -35.300 —-48.057
-0.286 -0.132 -0.739 -0.462 -0.213 -0.968
-18.227 -13.382 -22.746 -21.445 -14.770 -26.255
2.2 5.70% ; TDGE_CHN " 2010 ~
2050  GDP 5.21%
MECGE 2050 . 2007 ~ 2050
/ Co, 3, 5.36%
. 2007 ~2050 11
2050 11 GDP 2.75%
144.51 5.24% . % 2010 ~2040
2.60% - 7 2006 ~
» 2010 ~2050 GDP 2030 3. 00%
5.27%; % TDGE_CHN " 2005 ~ 2050
2010 ~ 2040 GDP 2.89% .
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2007 ~2050 11 Co, o
2.32%
% 2010 ~2040 2.10% CO, MECGE
.TDGE_CHN v 2010 o
~2050 2.59%  CO,
3
Tab. 3 Simulation results of baseline scenario
2007 2050
GDP( ) 160777. 160 1445074.251
GDP (%) - - 5.239
( ) - - 703123.760
( ) 10452. 180 98467. 101
(%) - - 5.355
( ) 152010. 050 487387.094
(%) - - 2.747
Co, ( ) 350538. 204 940079.918
CO, (%) - - 2.321
o, «C 7 ) 2.180 0.651
CO, ( 7)) 5.624 13.588
2.3
THmax-0.6 m.Hmax-0.6 m.CHmax-0.6 m 10.66% 16.99%
3 GDP.
N 4
o 11 ;
2050 GDP 1.45% 3.21% ; 1.78%  3.79% -
4
Tab. 4 Simulation results of non-use emission mitigation policy scenario
(%)
THmax-0. 6m Hmax-. 6m CHmax-. 6m
GDP -2.240% -1.450% -3.210%
-14.731% -10.663% -16.987%
-3.696% -2.584% -4.832%
-1.178% -0.674% -1.992%
-6.521% -5.246% -7.738%
-5.816% -4.003% -7.450%
15.166% 13.673% 14.778%
0.048% 0.596% -0.949%
-0.097% 0.564% -1.212%
-23.118% -17.426% -25.961%
-19.414% -14.016% -22.177%
-20.437% -14.932% -23.239%
-0.773% -0.420% -1.498%
-0.317% -0.188% -0.550%
-2.697% -1.776% -3.790%
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3 46.77% - /
70%
3 15. 60% 89.30%;
GDP o
5.25%
7.74% ; 4. 00% o
7.45% ; 2.58% 2.4
4.82% o THmax-0.3 m.Hmax-9.3 m.CHmax-9.3 m
3
GDP. N
5 o 2050
° 35% 30 cm
( 11 2050 GDP
N N N / 1.48% 3.09% ;
) 9.94%
( CHmax-0.6 m) o I. 2. 3 16. 62%
o 2.10% 4.23% -
CHmax-0.6 m /
5
Tab. 5 Simulation results of using emission mitigation policy scenario
/(%)
THmax-0. 3m Hmax-0. 3m CHmax-9. 3m
GDP ~2.048 ~1.483 ~3.089
-13.056 -9.936 -16.624
-2.914 -2.097 -4.229
-2.556 -2.216 -3.331
-3.626 —-2.665 -5.166
-4.274 -2.951 -6.162
9.779 8.230 10. 151
-0.028 0.296 -0.974
-0.553 -0.176 -1.674
—-20.067 -15.623 —24.865
-16.135 -12.011 —-20.690
-17.107 -12.830 -21.810
-8.928 -8.705 -9.535
4.091 4.177 3.891
-3.369 -2.708 -4.550
N ; 15.62%
N 24.87% 12.01%
20.69% 12.83%
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