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ARSI LA [ i A2 25 T X4 T
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B4 (Ecological reserve) 57 4 HE 77 P23 [B] 26 Y
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Horpr | A (1) =ei (1) + b} (1) Sy prt i
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Fig.1 Per capita EF and BC in China between 1949-2008
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PIHA R R 35 3.16% 25 A7, b JE LLRR R 2 K I
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32 FEASESBITMEYERIENWESHHT
320 BEAZ S X E T E A A S R
AW ARSI AT EMD 23, 3B 24~ IMF 434
Kot W1,

D) E K Gt http:/fwww.stats.gov.cn/tjgh/ndtjgh/qgndtjgb/t20090226_402540710.htm.

2)FAO, http://faostat.fao.org/site/291/default.aspx.

3) E Rl B ER 22 5 IR ST T, hitp://www.naturalresources.csdb.cen/index.asp.
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*1 FEAHEFMBCEIMFHERBEE
Table 1 Variance contribution by IMF,., and its order
. NS Rl YNCLER v
L IMF, IMF, RES IMF, IMF, RES
JERA(T, 4 4.400 13.100 % 4.500 6.400 o
T ZE TR (K, %) 0.390 1.116 98.494 0.803 0.161 99.036
SELIRIE (A, hm*/cap) 0.080 0.010 - 0.005 0.015 -
WA {E (IMFy, hm?/cap) 0.001 0.003 0.266 0.013 0.003 1.550

BRI AT IMFy IMFotii AN (4) 15

2|,
EF(t)= R,e" +0.08sin2% 10,01+ 0.01sin 2%~ +.0.03
' 44 131 (5)

_om _2m
BO(t)=R€" +0.05sin=" +0.0126 +0.015sin=- +0.0025
)=k s _— (6)

322 EEMLER K 1949 42008 45 E A AE S
SRV FIAE AR E T IR 1949 4R A AR
WA AR E T ALK (5) A (6), 155 1949
HE—2008 4 HH [N 349 4 265 8 A A R AR T A
A .

EF(@©)=031106" +0,085in 22" +0.01+0.01sin 2" +0.03
44 13.1 (7)

BC(t)=1.9193¢ """ 40,05sin =2 +0.0126 +0.015sin 22 +0.0025
) 45 64 (8)

MR HE A2 (7) AR (8), 4 B4 A [ 1949
4 -2008 4= A4 A 285 8 8 RN AR W R AR Ty ARDUE RN
SRR A X0 - 3411 25 0 1.12% F1 4.23% , 4N &l 2 i
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Fig.2 Fitting curve of per capita EF and
BC in China between 1949-2008
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(1) “M Pk A ™ 5t o el Rl Lok, FRE 2
Trors g, N RASIEKE H g5 42 &, A2 54t
R X B AR R G DB s,
X ] 60 4F K, R R i TR 30 4F R i A3 A
BB FNA Y A IE T 53 B A, AR 3K [ 0T RE I
TH PRI fe bl B O™ i AR ik z , T
N B TH O i B BRI DL S B A7 7 o 1 4 e R 3
L7 mH BRI R AR, 2GR EHE. W
1978 4F: ~ 2008 47 N 87 A5 25 /& 705 F AR 1) ik 2k g 1 28
AT, NS AR IR 2R 3.16%, N
B W AR BT AE R 2R 1.41% . #74 J5 20 4F
P DR FECFI AR fE R, BIVER 3% 2008 4F:~2030 45+
NG R T A7/ I A K B A e
ry =3.16% | r,.=-141% 75 | |2 2008 45 A A A5 2
I FNA ) AR IR, b 1M R e 1 e
) RIS A

EF(6)=2.1769¢"™ +0,08sin 22 + 0.0075--0.01sin-2- +0.0213
44 13.1 (9)

s 00141 : E . E
B()=09155 +0.05sin 45 +0.0061+0.015sin 4 +0.0012 (10)

HIEAZ(9) A (10) , T Ak 20 45 [FE A
WA S B AN AW R BT AR A (E, e 2 (E 3 r
INo

H 222 & 30T LUE A PR Frad 25 30 4F i A8 1k

£2 “RMEKEEE 2008 £-2030 £ 50 E A EF 71 BC HE

Fig .2 Prediction values of per capita EF and BC in China between 2008—2030 when r;=0.0316 .r;c=0.0141  ( hm’/cap)
AR NEIEF AFBC TRT A NI EF AHIBC pis
2008 2.3594 0.9717 1.3877 2020 3.2896 0.7481 2.5416
2010 2.3595 0.8523 1.5072 2025 3.9255 0.7115 3.2140
2015 2.7532 0.7987 1.9545 2030 4.6033 0.7008 3.9024
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Fig.3 Prediction chart of per capita EF and BC in China

between 2008-2030 when r=0.0316.r5,=0.0141

#2008 4 -2030 4F B I A2 28 R il 2 S
Ko, NIA R 3 25 AR Wi 4 sk, 2030 4543531 38
#| 4.6033hm*/cap #10.7008hm’/cap, T EYN SR ST
TR, 2030 4F 24 3.9024hm™/cap.
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Ll 00 485 SR o, N A s (0 I A T AR A 1 B
I, B AR S R G LA = S AR 55 1 BE 7, AN
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PN SR L2
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JEE WA AU A 0 1) R RTINS ¥ e R
RISt O R BUE st N A3 K AR

SRR BABIEH AT B REwAE. (B
R T RERESE, Btk S5 S84 TR
R I, N RAETE KB B L, R R 20 4E I
B A A 25 R AR MRS B o 4 A Ok 20 48 P i i
PR S8 B T-BL, A A RAESRER
A7 D14 R 10% , FF8 i S T B A A i T
8 ISP M PSS, A A AR AR S R e i Y
B IR B 10% , [R]ES] 368 38755 RE D HE S5t ) Dk
109 1) CO. F15 JeAlE Tk , B 2008 4 -2030 4 v [ A
B A 7508 30 0 A= 1 R BT B AR 3 8 Ak ARk F)
ry =032% r, =-0.14% (5% 20 45 N A4 25 3
FEEYIRE R , LA 2008 4F A A= 35 2
I A W RSV E IR A, AR A AR -

- 000316241 . 2_?17 . 2_:11‘
EF(1)=2.176% +0.08sin i3 +0.m?5+0.015"113‘1 +0.0213 (11)

2t 2mt
=09155¢ """ +0.05sin—+0. 015sin—+0.0012
BC(1)=09155 + 055m4'5+00061+0. lSmna4+ 1 (12)

A (11) A (12) , Fi 2008 4 -2030
A e ] NS AR S R T AR R 3 AR AR, gk
3. 4R,

f 2 3. K 4 ] H - 45 2008 4E-2030 4= H [E A
PRSI K % 0.32% A A YR 3L
FIPRFFERE /D2 0.14% A48, 0 2030 45 A Y EF 15
#) 2.4391hm*/cap . A\ 4 £ ) K 38 7735 5] 0.9174hm’/
cap AN ED 2} 1.5217Thm¥cap, 5 ik & " 1 5
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Fig.4 Prediction chart of per capita EF and BC in China from
2008 to 2030 when ri=0.00316 .rx=0.00141

£3 “FaBIAE"ES 2008 £-2030 £ fh[E A 14 EF #1 BC Hill{E
Table 3 Prediction values of per capita EF and BC in China from 2008 to 2030 when r+:=0.00316 . r;,=0.00141 (hm/cap)

0y =i AFHBC T Ay NI EF AHIBC T

2008 2.2964 0.9832 13132 2020 2.2740 0.8770 1.3971
2010 2.1636 0.8786 1.2850 2025 2.3836 0.8660 1.4976
2015 2.1823 0.8783 1.3040 2030 24391 0.9174 1.5217
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5 &R L it 1949 452008 4F b [ A A4 A
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BT EA T 2255 S5 A B B 1] 470 A 5 ) , 45 i LA
TE5e:

(1) 2 [ 60 A= LUK, B3 A 25 2 i A6 D% 8
HRORIBT b, GO SO TR Dok Bl A 28 U P
P, X A ARAE S RG0S A B
[T, A B B AR T AN BB AR, {75 A 1985
AR, o R AT A S AR

(2) 2542 BEASUME & 7 | B 2008 4 -2030 4+
NI 75 50 5 A ) AR 3 T PR 25 60 4F [ A3
AL NS ] 2030 4F A AE S L AEYIRER T
A A I F W 5 H) 8 #) 8.4396hm’, 0.4826hm’,
7.9570hm’, X, A AR R A YR TG 16 4%
WL IRREL R L SR 7 TR

(3) A Ak 20 4 3H o e AR HE 838 HAE
FB L H ARAES RGN A TR R 10%, 51
ok AR B A R R A [ A R A
AR HARES R G KK T RE10%, [7]
I 38 A8 7 R U HE S5 5 it U 10% 1) CO, s e HE
R, 2030 A5 A3 A 2 i A #] 1.5217hm* A
AW AR 71 0.9174hm* SIS IR TN 1.5217hm?,
RCRPREBE 9 A S A ] RE I o — Se R T B
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FEER SIS . L, S R i
s, ARSCHR S DU 800 ) T TR R R () s -
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PRS0, D80 B RIS R A L B
HEBEA 5 RIS AU AR BE , AR L 4 B
FlvteL AT B TRERRAS W 55

(2) g 2k A 77 X B IR AR R R R AL A
DA fige R e ] T 47 9 B OB R ™ R e
THAE” RV o “BIB T Jk " R BUAE ™ dh TR oAk |
fiff iz I B AT S R,
T FE S W AE 2R 77 5 5 W) R e A A0 R T A 3 A
o HARKE AL TR RGN A AR TEIR
— 7 b5 B BRSO 5 R A
PEERAE ) A 25 Tl A BRI TLAR D, R n] BB PR
FW " GEIRAL NG E AL s A BTIEOT R s n T
EAE FHRE IR 32 m CR SRR R g A
B AL

)BT 2 i 2. 78 SRS LR
A 22 GG R T ORI Sl A R N FHE B i
FZHRBEARSIE ST, LA o R Ty
LR JEA T BBk AR 2 — o XA, s Dl
TAYFORFRIN « A, R B 2B b BT A S 29 ]
Fs S m K BEUR, A5 B AR K B ARG, DL T
M 7K 5 G2 0E A 15 T K B 1T 2585 A AL RE IR 45 4
KT RE A T2, e BB R S LR B 80R 4l
1T SRS R SR A, 1Y 29 B B RERE 5 A R
TG ; B AR M ) JR £ > 15, b B A ) T B, 3
M T A S A TR MR S5 . Rl REk RS
PR AR A A 55 2

(4) EAE PR 5) , 55 TI BIH o A &
X [ B B2 5 R R R B R AR DL, AN AT
MR SR B Zy I b SN2 DK 14 £ B
BRI H 58 2 B DA AR B0, DR DRy 3k 5% 28 3 3
S5y AR R R 0 F AR BT IRE AL o T [ Y 51 5y 4
Fay s EE U AL GE AR A 7 0 2 A0 AR R 7 i
G5 H , B AP 1 AR 29 0 HOR B AR 7™ i 105
AFAE o [RIE, R KA ™ dh 9 E 1R, LS
B 293 B 2 BRI I BT ORI BRILZ b, s
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JEEM A FA0H, 55 kR HA H EAR R
OB A BOR O i, B = , PRBET5 4L/
GER R S BT e g )
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Analysis and Dynamic Prediction of China’ s Development
Based on the Ecological Footprint Method

LIU Moucheng"?, WANG Bin’,LI Wenhua'

(1. Institute of Geographic Sciences and Natural Researches Research, CAS, Beyjing 100101, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China;
3. Research Institute of Subtropical Forestry, CAF, Fuyang 311400, China)

Abstract: Ecological footprint, as a kind of physical indicator to measure the extent of human’s
use of nature resources, has become one of the most effective methods to quantitatively assess
sustainable development, also drawing much attention since developed by Wackernagel and Rees
in 1996. In the present work, the authors calculated per capita ecological footprint and biocapacity
in China during the period 1949 to 2008. Then, fluctuant cycles of the per capita ecological
footprint and biocapacity were decomposed and derived based on the Empirical Mode
Decomposition (EMD) method and nonlinear dynamic prediction models were also presented. We
proposed two prediction scenarios, named the business-as-usual scenario and the steady adjustment
scenario, to project ecological potential of China’ s economic development for the next 20 years.
Results showed that over past 60 years, the per capita ecological footprint increased unsteadily.
Meanwhile, the per capita biocapacity reduced consistently. Since 1985 China has showed an
aggregated ecological deficit. It was found that the business-as-usual scenario tended to illuminate
the consequence that per capita ecological footprint, per capita biocapacity and per capita
ecological deficit would become 4.6033hm’, ,0.7008hm’ and 3.9024hm’, respectively, in China in
2030 if mean annual change rates of per capita ecological footprint and biocapacity remained
constant, which would lead China to a grim and complex situation. It was also found that if
productivity of natural ecosystems increased by 10%, the consumption of natural ecosystems and
emission of CO, and contamination reduced by 10%, per capita ecological footprint, per capita
biocapacity and per capita ecological deficit would become 2.4391hm’, 0.9174hm’ and 1.5217hm’,
respectively, in China in 2030, better benefiting potential of sustainable development in China than
did the business-as-usual scenario. It should be pointed out that China’ s current situation is in a
dilemma. On the one hand, China is still a developing country with a portion of population still
living under the poverty line. Therefore, striving for developing domestic economy should have to
be the only way to raise the level of living standard of people. On the other hand, the rapid growth
of economy will increase population as well as result in more pressure on the ecological system,
significantly aggravating the ecological overloading. As such, in order to really achieve the ‘steady
adjustment’ scenario proposed in this work, some suggestions benefiting sustainable development
were also given as follows: increasing land productivity for meeting growing demands, reducing
over-consumption of resources with the objective of effectively mitigating ecological backpack,
promoting resource-saving consumption and paying much attention to international trades.

Key words: Ecological footprint; Biocapacity; Dynamic model; Scenario analysis; China
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