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Prediction and Analysis of Energy Carbon Emission in
Hunan Province Based on Grey Model

SHU Yi, ZHOU Yueyun
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Abstract : By mode calculation of the carbon emission, carbon emission per square kilometer, per capita carbon
emission and carbon emission intensity in Hunan Province from energy consumption in 2008—2013, predicts the energy
carbon emission in Hunan Province in the next five years based on grey theory. The research resultsindicate that the energy
consumption in Hunan provinceis sill mainly in termsof industrial energy consumption, and the proportion islarger. For
clean energy usage, thereisalargeincrease gpace, and thelevel of economic development has a great impact on the energy
carbon emission of Hunan Province. The predicted results show that from the energy consumption structure, theindustrial
energy consumption is gradually declining; from the energy consumption types, the use of clean energy isincreasing, but
itsrateis <till dow relativeto the economic growth. Therefore in order to promote the devel opment of low carbon in Hunan
Province, it needs to further adjust the industrial structure and increase the use of clean energy.

Keywords : grey model; Hunan Province; energy carbon emission; carbon emission per square kilometer; per
capita carbon emission

0 3l§

2007 4F 12 H [H 55 Bt v R TR 3 7 A il Uk
TRE N FE IR A/ | IR R A Sk 28 G
Be BRI X, BR P 56 ORI 9% S R
ORI, 20114, MMAEBUNEAM T (kA E
fs HHEE - 2016-01-19

R Stha kg T 20 HRINE), ZHE
6 B IR B ST A | PR AU A A
IR A 2 e e AR 2R 1R, bR i
RS SRS R W oy SR WA i AP ST PR 2 TR
P BB A TR A, it ] DL & g 1

EBRA : & Bk (1991-), L, HIRARIIN, IR LM R4, BRI 5 il ARl £ M) 580,

E-mail: shuyi20140811@163.com



mailto:shuyi20140811@163.com

55 23 o8k, % RETIREBEAIR IR A RE SRR HE L B S B 59
A DL R ik JEEAN 45 b B0 el B AR AR

gk BB P B IF ST R, 2005— 2009 4F- 11 B9 44 #E
T B GDP REFEA T %, (HHN s BETR AR 1%
T GDP K, DU R 1 BE IR TH FETE 207
RAFBIRAGGAS . ASORE 8 o e HE R T AR )
W1 R 44 BE R TH AT AR I AR HE R S EA TR, )
TR AR B K (A8, FIF MATLAB 1 1%F
XTG4S 2014— 20184 RE IR I FEMRHE S CHEA 7Tt
FXF T B EA T AT, LA RE A I R A I ) &

1 HEAREEHREEARST

PR 25 8 10 2 PRI A I AR A 2 G U YT £ 7Y
g, SRR A RIS BARfAE 225, (HHARA
HEgR—2m, ik, w7 RUR Ak 159 R 2 (R &
JES2EE HAR. WG4 2008 — 2013 4EAE I AE
DL 45 FhEE RIS FE AT 5 HeE L3R 1 (BdEk iR . iR
BHEITFYE ).

F1 HEE2008—203FREREHRREMREMERERLE
Tablel Thetota energy consumption and the proportion of various energy consumption in Hunan Provincein 2008 — 2013
A5 Rl RE WIS FE LU I /%
i A TR I RE B BE 1 T t bR
ROk R KRS 7K H XU H A HE S oAt BB
2008 12 355.31 66.04 10.91 0.89 17.76 4.40
2009 13 331.04 65.82 11.23 1.02 16.42 551
2010 14 852.24 62.88 11.11 1.06 15.18 9.77
2011 16 160.86 65.19 11.01 1.26 14.47 8.07
2012 16 744.08 60.81 11.22 1.49 17.88 8.60
2013 17 561.46 62.23 11.66 1.56 14.04 10.52
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FeEE AR, (HRRARH A, AR
AR ERBIRIHFE ) EZA N /. 2008 — 2013 47,
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rn ABHEAE L AL, (0 11% 27, SRR
RHEFEA BRI 2205, H X RRHE B () 52 AN 25
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IR B XK L XUHL L A% R DA ROR SR AR T T B T
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( Intergovernmental Panel on Climate Change, IPCC )
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Table2 Carbon emission coefficient of four kinds of energy
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Table3 The carbon emissions from kinds of energy consumption and total energy carbon emission of Hunan Province in 2008 — 2013

I REIRTHAES D ABRHERC LS R AN 3 R 1 s o
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A TR A6 5 | 3B Py B R R 1t

SRR DA HE R T t

it R il R KAR JK HL XL A R A
2008 8 159.45 1347.96 109.96 0 9 617.37
2009 8 774.49 1497.08 135.98 0 10 407.55
2010 9 339.09 1 650.08 157.43 0 11 146.60
2011 10 535.26 1779.31 203.63 0 12 518.20
2012 10 182,61 1878.52 249.40 0 12 31053
2013 10 928.50 2 047.67 273.96 0 13 250.13
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Fig.1 Thecarbon emissionsfrom kindsof energy
consumption of Hunan Province in 2008 — 2013
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Table4 The carbon emission index of Hunan Provincein 2008 — 2013
4 e i 51k 1Y GDP/ =l 4 Hb AR / RHERL SR E 1 A BRHERE / Hb #5 e HE =/

TRHEACE 1 Tt f¢. 7t N (J7 km?) (t/ HoT) (t/ N) (t/ km?)
2008 9 617.37 11 555.00 6 845.20 21.18 0.83 1.40 454,08
2009 10 407.55 13 059.69 6 900.20 21.18 0.80 1.51 491.39
2010 11 146.60 16 037.96 7 089.53 21.18 0.70 1.57 526.28
2011 12 518.20 19 669.56 7 135.60 21.18 0.64 1.75 591.04
2012 12 310.53 22 154.23 7 179.87 21.18 0.56 1.71 581.23
2013 13 250.13 24 501.67 7 147.28 21.18 0.54 1.85 625.60
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Table5 The energy consumption structure of
Hunan Province in 2008 — 2013
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2008 5.07 69.94 1.37 6.25 3.98 10.61 2.77
2009 5.09 69.56 1.39 6.25 4.01 11.00 2.71
2010 5.69 67.47 1.77 6.43 3.91 12.13 2.60
2011 5.34 65.97 2.09 6.52 4.37 12.98 2.73
2012 5.57 63.34 2.22 6.85 4,72 14.27 3.03
2013 550 61.82 2.35 7.17 5.10 14.68 3.37
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Table6 Forecast of various energy consumption of

Hunan Province 2014— 2018 /7 t #R MM

O BB WA ERRE R KA UL
2014 11569.08 2203.53  337.20 2 848.77
2015 1217575 2375.08  403.10 2 998.99
2016 12 814.23 2559.98 48187 3 157.14
2017 1348619 2759.29  576.04 3323.63
2018 14 193.39 297410 68861 3 498.89

% 6 FI A1, 2014— 20184F, IR X RIRS
PRSI, (HAR G SA X T 2008—2013
RIS R, h19.54%; XFKHL . AZHL . XU ZERETE
R ARG, HARRIS KA 5.27%; X
BRI AR B R G P N R, S 7.79%.
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Table7 Forecast of therelated data of energy carbon emission of Hunan Provincein 2014 — 2018

PN jﬁE?E%LEE@ GDPIZ5E AT A ﬁb‘éﬂtﬁﬂ%ﬁl iﬂiiﬂﬁk)éﬁiﬁﬁz/ N 55 HE A/
WeHE R 7 Tt (t/ HoT) (t/ km*) (t/ N)
2014 14 093.59 29 148.67 7 266.40 0.48 665.42 1.94
2015 14 917.28 33 825.30 7 326.17 0.44 704.31 2.04
2016 15 789.10 39 252.26 7 386.43 0.40 745.47 2.14
2017 16 711.88 45 549.93 7 447.19 0.37 789.04 2.24
2018 17 688.59 52 858.00 7 508.45 0.33 835.16 2.36

R 7 I EdE T H5A5 H, 2014—20184F
W 8 BE VR AR HE AR AR I JAR B R, 4
L% 8.

HH 3R 7R 8 A TN 25 A AT 1, 2014— 20184,
iR GDP¥HE K 23 709.331270, MG KR W1k

THAEA BGHEAT O, TIN5 Rk 9 FrR .
R8 2014—20184F iHiFI & RE IR Bk HE AL
HXERMEKER FHIEKE
Table8 The energy carbon emission index growth and annual
growth rate of Hunan Provincein 2014 — 2018

5] 16.04%, A TUEEHK 242.05 77 N, 4EHEK N S WRE EHEHKR %
0.82%. REVRIHAES [EARRHE K I 3 595.00 77t ARSI B HE R / Tt 3595.00 6.62
AR OR IR T 6.62% . Hb A B HE I R 1 0 GDP/ {2t 23 709.33 16.04
169.74 t/ km?, AEHH8 K% 4 5.84% ., K- WNIRF/PN 242.05 0.82
KRS 5 Py scdR . st MATLAB #f gy K B RRHER 1 (t/ km?) 169.74 5.84
@R, HETIREIER 2004— 2008 F g g LRI (UL 042 202
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Table9 Theforecast of energy consumption structure of Hunan Province in 2014 — 2018 %

) s - 5238 32 i % % 5 A [T

A A5 A R il Tk 5 o b A B . AR T 2 I A

2014 5.59 59.78 2.68 7.30 5.37 15.82 3.47

2015 5.61 57.70 2.96 7.50 5.72 16.83 3.68

2016 5.62 55.57 3.27 7.69 6.07 17.87 3.90

2017 5.62 53.41 3.60 7.87 6.44 18.94 4.12

2018 5.61 51.23 3.95 8.03 6.81 20.02 4.35
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