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B E ZARAZFEEMERREZLA ORA A A E RS2 KBAE, 4 2005—2014
FEMBEEACHATNE  FRIT E W R B, 3= B AR 56 45 R R . 2005—2014 4,
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TAFARA DA ESAEA D, VLA F ARG Z5 KR Z IR

AR EARE LT REABRA D ZE T ARRAIADMBERARIAD, L THFFRES, I
EARE Z IR RS B B R TR IR A A 5 N E A REHARREARS
TR R R BRI SR A HARBREMNA T AR SO KRABER KR
AN KB E o KA AR R EERPEASTIE.
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Optimum population analysis of Jilin Province, China based on comprehensive carrying
capacity. LI Xiu-xia®, MENG Mei ( College of Tourism and Geography Science, Jilin Normal Uni-

versity , Siping 136000, Jilin, China).

Abstract; The regional moderate population model was constructed using state-space method, and

the weights of relevant factors were obtained using principal component analysis. The optimum popu-

lation of Jilin Province during 2005-2014 was calculated and the causes for its formation were dis-

cussed. The results showed that the optimum population of Jilin Province was in deficit from 2005-

2014, and the imbalance existed between the population, resources and environment. The resources

carrying population was significantly higher than the economic carrying and the ecological carrying

population, indicating that the economic development of Jilin Province was established at the ex-

pense of destroying the environment. Moreover, the land resources carrying population was substan-

tially higher than the water and energy carrying population, which was at a deficit, indicating that

the economic development of Jilin Province was based on the depletion of energy and water re-

sources. In the future, water resources carrying capacity should be improved according to the local

conditions, the energy efficiency should be enhanced via the development of new energy sources,

the extensive and consumption-based resource utilization should be transformed to the intensive and

low-carbon type, and the production mode and consumption patterns should be changed to protect

the ecological environment.

Key words: carrying capacity; state-space method; optimum population; Jilin Province.
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Fig.1 Schematic diagram of the mode of optimum population
based on comprehensive carrying capacity.
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ok 28 5% K3 1 Regional economic carrying population ; ﬁ; [X 4 A
N 1T Regional ecological carrying population.
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Table 1 Index system affecting the weight of moderate
population in the region
ALK

Influence index

P iel Ve WAL

Natural resource carrying

LIRS

Impact factor
FAEY) HAZFITEF Total sown area
of crops (X103 hm?)
Al /K B Agricultural water
consumption (x10% m*)
JEIMAE =& Crude oil production
(x10*1)

capacity index

SRR BN Second industry
Economic carrying capacity increment ( x108 yuan)
index NEIHIX AL 77 B Per capita
GDP (yuan - cap™')
J& RE# KT Consumption
level (yuan)
78Ty e AR LY AB KBS Ecological water

consumption (x10% m*)
JEKHERUE R Total wastewater
discharge (x10*1)
b2 A HEL COD emission
(x10%1)

Environmental carrying

capacity index

PRGETHAE S 2006—2015) 1) T Ak K 95 U5 2 41 45
FRIURH I | X B8 A TAR AL AL 2.
1.6 Zdaabr

AR Excel 2007 X 3CH 1) AR G 1748
T, IS R IR RN 1 20 R 3k N 1 A 257K
N LR SPSS 22 B sk BURCE , H KMO Fil
Bartlett 3KIE FEAR S0 25 00 0.81, 153 1 DMRFIEAR
HKT 1, B 25T E AN T 90% 1) 3 i oA
B fabr. I T8 05 R BT LUE MU DX A 3 A
G377 ZE TR R AL, Hor ) BRI R 3 ) AL E R
0.35, 2R E T ATy 0.35, FREE 7K T AR
7 0.30 .

2 ERE5SH
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FHE% 2006—2015) ) DL K Ak 58 3 4E %
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FEHFHL RAR T fbf RRUE | A SR M RK 8, 1
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R2 2005—2014 FEMNE EMEABETRITHEL
Table 2 Change of ecological footprint per capita of Jilin
Province during 2005-2014 (hm’ - cap™)

O B hi ¥ R K AR BRI At
Year  Cultivated  Forest ~ Grassland ~ Water Fi# Construction Total
land land Fossil land

fuel land
2005 0.31 0.09 0.80 0.03 1.32 046  3.01
2006 0.31 0.10 0.83 0.03 1.49 046  3.23
2007 0.31 0.09 0.91 0.04 1.60 048 342
2008 0.38 0.09 1.01 0.04 1.81 0.53 385
2009 0.38 0.09 0.64 0.04 1.73 0.73  3.60
2010 0.39 0.09 0.64 0.04 1.94 0.76  3.87
2011 0.40 0.09 0.66 0.04 2.28 0.78  4.26
2012 0.43 0.09 0.70 0.05 2.29 0.79 434
2013 0.46 0.09 0.71 0.05 2.20 0.83 433
2014 0.41 0.09 0.71 0.05 2.02 0.71 3.99

B AR b R 5 M N X A 2 G T A L
A, AR 0 B I U3 5 R 1) 7 5 4 K
PLA AL FIRETR N .

5% 3 7] I, 2005—2014 4F | 75 bRA A= R 3
NAHEAR, RERILAON =2 —, HERTF
B FA T T AR B A I R K B3N D R
Fegk BTt R HIR R, NR 2 PR E R SR ES
SRR AR A 2S5 T BT ER
TRIZ TR R 2 B2 NI A A R 1l AR 25 2 i R A3
HE AR S T T H R, F IR A
T B 254 LU AR Ge i ML L A ik BB IR A 3
VY& o 8 A TR Ay S R N R B A K A P N o =P 12
PR R SRR AL B R FH = ) SE 29 0 APRRse AU A
U Y A V2 A B i e wk: LR i R A= DN B B A R A7)

£3 2005—2014 FEREESEKBAONTL

Table 3 Change of ecological carrying population of Jilin
Province during 2005-2014

PR e NS AR 7 Oy RN S AsE = v i AR
AASIAEE A A B AR TR,
2.2 EHMEGTREN AL

M2 4 7] L ,2005—2014 4F 75 MR 23R A
F 2R RS 1) & AR A | 5UAR 2009—2014 45
ZEVE AR T HG 22 F IS N T, 3 i BH 35 My
AW A 2 e R T A AR Al 25 4 B v Y
SQIUERE S
2.3 EMAE TR DA

Hi 2 5 1] L, 2005—2014 4F 75 bR B8 R 3
F— AT & 4IRS B IR B O , 5 AR
B IR AR R 1T >IK B IR AR 2R N T > RE R K 25
AN, =GR IR AR AR & 4%, KGR 2 )
REVR AR H I B A A FOR TR LB 5 A
U Rk TS LAKE ) BB VB RIK W5 U5 LA Y /K 5 R
FIRE TR AR 5 R 2005 & e ) = BRI PR £
2.4 EETELRBRBIINE N D2k

H12¢ 6 mJ UL, I F R 2 4 a1 35 0 55 1) 2005—
2014 A MAAIE BN 0 —BE/NFESE A O, ATk
FRA, HEIH TR UL AR A0 IR
IR F—FAE RS  (EAS UM RPIR S IE 7R
TG

MG BEN A R, 5 MR8 B IR AR BN >
SRR T > A R EN 1, B AR N E A
A LTSRN O H I B TR
IRZS VLI PR 2005 2 R A ARG A, 2 DA AT ik
B AR, RS 400 & R AL T AN AT HRESRIR A

R4 2005—2014 FEREEFAREAONEN
Table 4 Change of economic carrying population of Jilin
Province during 2005-2014

i Y ZFURE AIRAN GDP ZHORE ARARF
Ay Bl An BRI NEP = Year Ei Ve Actual total (x108 Ab Population
Year Actual total Ecological Population 1. population yuan) Economic deficit
population carrying population deficit (x10%) carrying population  (x10%)
(x10*) (x10*) (x10%) (x10%)
2005 2669.40 969.31 —-1700.09 2005 0.70 2669.4 3620.27 2527.10 -142.31
2006 2679.50 923.02 -1756.48 2006 0.60 2679.5 4275.12 2560.88 -118.62
2007 2696.10 885.59 -1810.51 2007 0.49 2696.1 5284.69 2583.93 -112.17
2008 2710.50 817.74 -1892.76 2008 0.42 2710.5 6426.10 2670.92 -39.58
2009 2719.50 911.36 -1808.14 2009 0.38 2719.5 7278.75 2782.59 63.09
2010 2723.80 878.56 -1845.24 2010 0.32 2723.8 8667.58 2813.95 90.15
2011 2726.50 847.76 -1878.74 2011 0.28 2726.5 10568.83 2910.26 183.76
2012 2750.40 851.19 -1899.21 2012 0.25 2750.4 11939.24 2991.71 241.31
2013 2751.30 857.77 -1893.53 2013 0.23 2751.3 12981.46 2967.54 216.24
2014 2752.40 934.64 -1817.76 2014 0.21 2752.4 13803.81 2931.97 179.57
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RS5 2005—2014 FEMRETEARFAOMNEN
Table 5 Change of the resource carrying population of Jilin Province during 2005-2014 ( x10*)

Ey hHRE AN IR AR RETURERA M PR A UNED =2
Year Land carrying Water resource Energy carrying Resources carrying Population
population carrying population population population deficit
2005 5262.47 2608.59 1541.86 3137.64 468.24
2006 5399.29 1835.13 1637.51 2957.31 277.81
2007 5430.16 1810.40 1672.12 2970.90 274.80
2008 4993.45 1607.14 1835.53 2812.04 101.54
2009 5291.19 1644.88 2096.75 3010.94 291.44
2010 5529.85 2979.33 2200.58 3569.92 846.12
2011 6149.81 1830.07 2151.61 3377.17 650.67
2012 6977.05 2111.62 2401.23 3829.97 1079.57
2013 7044.84 2956.24 1380.95 3794.01 1042.71
2014 7095.97 1535.17 1332.01 3321.05 568.65

AR IR T KRR DRI RE TR AR ZR A O EIALEE A 1/3 Weight was 1/3 for land carrying population, water resource carrying population and

energy carrying population, respectively.

&6 2005—2014 FEMRERFEEAOMNENL
Table 6 Change of the regional optimum population of Jilin Province during 2005-2014 ( x10*)

AEy AR A ZUREAN i3/ Ve N WA B YN UNEP =2
Year Ecological carrying ~ Economic carrying Resource Optimal Actual Population
population population carrying population population population deficit
2005 969.31 2527.09 3137.64 2273.45 2669.4 -395.95
2006 923.02 2560.88 2957.31 2208.27 2679.5 -471.23
2007 885.59 2583.93 2970.90 2209.87 2696.1 -486.23
2008 817.74 2670.92 2812.04 2164.36 2710.5 -546.14
2009 911.36 2782.59 3010.94 2301.14 2719.5 -418.36
2010 878.56 2813.95 3569.92 2497.92 2723.8 -225.88
2011 847.76 2910.26 3377.17 2454.93 2726.5 -271.57
2012 851.19 2991.71 3829.97 2642.94 2750.4 -107.46
2013 857.77 2967.54 3794.01 2623.87 2751.3 -127.43
2014 934.64 2931.97 3321.05 2468.95 2752.4 -283.45

BRI T LT AR TR IR R B D BIAEE 2397120 0.30.,0.35 F1 0.35 Weight of ecological carrying population, economic carrying popula-

tion and resource carrying population was 0.30, 0.35 and 0.35, respectively.

3 & i

WEEANFRERATRE WHREEMAERER
L[ e e N L3S BN R A, &R )
(4 BRI, 1 SR 8 R A BN 11 B b 2 1, A S I 5
JEIE N BRI 25, S 5 AR 3E N 1T A
b %A%

2005—2014 4F  FHARE E N H —HA TR F
ARAS U AR AN B SRS IR AL T —FOR A
IRZS. T TR T > 255 KR 1 >4 Bk
FN T, HFARERN AR 4y, (B2 5 FAE 7K
N CH B AR A F IR R, UL M 2 0%
RIS LI A 358 Ry A T R 1) 3 PR A - il %
JEARER N T >/KBERR A >Rk A 1, H +
Hb B PR AR N AR & A, (K B R R 2507 FRg IR
HREITH B AL A F IR R LB 5 b 2 0%

R L FEE RE DN A 5 0 Sy S ik T R . AR Bt
AIBILAR A Ak RER R 325 077 M 25 ¥ R - ik £
PR R A2 T B0h MR AR SN AR 7 R B
JELPR, A Je R poRL R T AR R B DR D7 s SR 24
T ARBRIEE AR A 454, oA AR A 7= 5
W IRIER ¢ LS WA S N7 Sl SR B

12 HPIR 25 25 [ R AR 3 BN AR A T 3 A
IR MR IO | BEAE 2R 35E W0 IR -5 BRI AH Db A4
A RERIT I DX JBE N 1T ) R & 0L 5 1 o B
FIRE AT A S . 255 25 8 X ) 22 5 A e Al 4
o K BEVEA LA S AATTE T B8 AKF T LA A B
032 DX It J3E N T i A — T R B

ARICE PR 23 6] Ryl 3 N VRS Y 9 R
RGARVTETT GRS PR 2 (] B /R HIFLER iy HLAE
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