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Abstract: With the designed indicator system considering resources, environment and ecology, the environmental carrying capacity
of Nanjing from 2011 to 2016 was measured using the State Space Model. The influencing factors were identified from the
perspectives of natural conditions, regional development and management system with a concrete analysis. The results showed the
environmental carrying capacity of Nanjing increased after 2011, but it was still overloaded on the whole; The urban area was
overloaded most seriously, followed by Liuhe District, Pukou District and Jiangning District; and the overloading degree was
relatively moderate in Lishui District and Gaochun District; Among various influencing factors, the natural conditions such as water
and soil resources, and meteorology played an fundamental limiting role, while the population, industry and other socioeconomic
factors intensified the overloading degree of environmental carrying capacity, especially its spatial differentiation. Besides, the
improvement of management ability could alleviate the overloading degree.
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Table 1 Evaluation index system and weights of

environmental carrying capacity in Nanjing
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Table 2 Ideal evaluation index values of environmental carrying capacity in Nanjing
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Table 3 RCs of various districts in Nanjing (2011~2016)

2011 2016 2011~

RCS RC RCS RC 2016
FHX 0779 0257 -0.522 0493 0286  0.236
LTK 0779 0663  -0.116 0714  —0.065  0.051
WOX 0779 0646 -0.133  0.708  -0.071  0.062
ANEX 0779 0539 0240 0593 -0.186  0.054
HTEX 0779 0737 -0.042  0.821 0.042  0.083
BWOKX 0779 0 0752 -0.027  0.854  0.075  0.101
Al 0779 0541 0238  0.656  -0.123  0.115
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FEX 2011 2012 2013 2014 2015 2016

ZilX 0034  0.034  0.033 0.031 0.023 0.028
ZUEX 0.090  0.077 0.070 0.053 0.052 0.055
X 0100 0126 0109  0.075  0.015  0.021
SREX 0.059  0.050  0.038 0.034  0.030  0.023
WHIX 0148 0140  0.108  0.104  0.102  0.103
MigEX  2.078 1.905 1.759 1.526 1.403 1.293
WHEAKX  5.022 5.245 5.696 5278  4.761 4.636
X 0250 0223 0182  0.156  0.165  0.147
ANGX 7.022  6.071 5147 5079 4786  4.862
BOKX 0308 0274 0233 0204 0184  0.170
FVEX 0139 0134 0104  0.101 0.098  0.094

FH T~ R AN 2 45 BB 417 SR IR 5% i 328 0 43 FE A,
A TR R SR b LA B 6 28 T 4ok % X
FENb S5 R AN BIOLA, B =l fdy RS B, 5
R NP3 I e FE A T — o I R (1 FEAIK.2017 4,
FENSHE ) T2 LAY S PP 5 2667.09 7 ¢4 LA
R 4.3%; 50 2771.33 J3 t, FB& 5.1%; KIR7K 26.15
12 m® B9 10.7%. TR A Bt ks
P 5 1) b 25 92D 0 4 T A B A BBOIR L 11 S
BB LR, X IR R ¥ BT 3
3.2.3 EBIGIRE B RN PR R A RE ) R R
A B ), R A TR LR PR BT A B K R
B E s g — N X IR R KT

T IAT IR B P BOR R R . BRBE =B
J55 33 G AN B I8 Y A5 2 1) e A 5 I B AR A
3 M W PO 7 TRUAH O T B 5 B AT A8 /b Bl 2 0 %
U5 IR B AR BRI K A PR N A Tl 5 A A A
PR AT A7 IR A0, 25 AH OGS T TR B [0 595, DR U 0
RIS AR B EARANTIEKZ T 25
(R BRI 25 g At W IR) pE mt T AR L
T COCTIRFFLIAZS R I w5y LB R
PIRCILY S BERRFE” . IR KI5 < RAT5 9B
1B IR S5 — R B AE , 0 d HREE 205
SR S TR T B 50 35 R A B UE NI B, 1k B 5
AR DL SGE [ 5 ) USRS Hy

0TI PR R JRE RN T P 338 s 4 82 A 30 Tl 34
Gl SR v e, e i T R B A AR AT I I A 55 55 4R
WL PRSUKAR WG ARk, 1 S — T
A TAE v BT G . Ak, £ A IR BT vh 3



4014 HOE

S S 39 %

o R AR AR (1 1) L, R SRR R BE T 5 SR T 5, i
BIE HRAL S AP AN G SR AOE 20 A B
PR B, PR R LAl B A e % 2k SEHERE A B HG T)
JE ISR THBE A BB M B A B e T IO i 2 T, e
ST IR PR L 2.5%, 5 T ROs R 4
WA 1.5% M 2D B2 I R ik %
PR AR e S ORahak R o k22 i, o
JEANIR . RS ITTRINH 47 A, EAE ISR
AT 6247 AT LIRS T PREE AR HE 5 Ah IR
CRE RO MK HERE SR e EREG . KR
Q6 B AT I Y4 75 2T R0 S bl S T R s A
ARBCRDL ) 505 17 e
3.3 ik

MBS BTG AT AT R R FR A
ARAEBRAN LT AR bR 5 AR B0 3 B AR 55
ERE AR B SRS VRO AR XA AR ) R
il AT BRI RE FAR A XU
B JRE25 2 [N 31 7% S AE N RE % 388 G 1l A 20 #r 1)
T, AT D P T 8 i A AR A8 7 1R A S S il
R AT 225 AT AT P 87 R AT &
P T B 2% XU SR 0, 1B i T s DRk T SR A4k
{14 B A, £ VA i b R R B8 A 3 ) AR AR i
RE T A7 AE 52 Jay B[R], 255w DR 3= A 2 v
RFEERIHRKF . KRR BORbRAESE 1,
Dyt — ke ot

PSR RE )2 DI n] R i ) T A
A5 B T XA IR 28 5 R M IX A B vy A B AR )
5 Je Ems e b W T EEAL B R FABE L AR
DR L 3 e, B 7™ I R A P 1D, U T A B %
R NS B R SRR A IS BRI R
TH R TR I, B I 1 8 A J St , 76 3 AT R o U
7D AT Re BB K BN g % BB [R] N PR
SN SEH IS IR RE . HES B IR . IR
K% I R AT S S AR TR AR, D P DR A v s 3 it
KA.

4 Z5ig
4.1 R TTIAEL B AR T ECIRER,2011~2016 4
[ PR 358 K 3 ) B AR TR T, A T i o R R A A

N BB B B AR ) AR A3 ) b BAT 22 e, 25 X
FRBCIRDLUIE) U FA, rh AL AT S i 22, B AL

HHPS S DB S DLt A 7 T L UGR N A IX JR H
DRI X B R ERIK s e P X AT R4

4.2 FARFAT B R i BRI 3 SR [A 3%
X P S5 R 3D B0 AN [ R JBE 5 W) T it T R A 2
7 FARGAFEAE . ARG R ) NV B A7 A
Bea T [R] A 0 8 SR A A OR AR IR DL I 25035 3 2449
TR L REAT S A AN A B RE ) ) B
SIREEt) (N ERAS S ASDIEINE S NN~ PN
BRSPS BZ8 F 8 90 % S N )5 A VA= o AN i
FIX L X il T adr gt i b ok e Fe
JRA S HETBCRE D K DRI S M T 3R BT AR 38 70 58K X
55 1 DX E AR AR SR A A A B 7 3 11 3 2
o IR ZEORR 28 e R R IR RS

e

(1] s, R K, 20 B B USRS AR B 5 X BT R B Jie (0], 2k
BHEER, 2016,25(7):1253-1258.
Liao H X, Ji Y L, Peng S L. Resource and environment carrying
capacity and sustainable development [J]. Ecology and Environmental
Sciences, 2016,25(7):1253-1258.

[2] Bt KM P E AR R R R (J]. MR A%,
2015,35(10):1207-1219.
Lu D D. Moderate-speed growth:sustainable development of China's
economy [J]. Scientia Geographica Sinica, 2015,35(10):1207-1219.

[31 £ A AVERHT B E A BRI R (] AR AR,
2005,(4):768-772.
Wang J, Sun T H, Li P J, et al. Research progress on environmental
carrying capacity [J]. Chinese Journal of Applied Ecology, 2005,(4):
768-772.

[4]  XUJRAE, BT AT IR AR X B YR ) 5 T e R R o ().
KL IR 5 R, 2002,(1):10-15.
Liu Z D, Yu X G. Carrying capacity of resources and problems of
sustainable development in Yangtze Basin [J]. Resources and
Environment in the Yangtze Basin, 2002,(1):10-15.

[51 SR, M S0 R R 8T A B R e ALY (0],
BRI, 1998,(3):36-39.
Tang J W, Ye W H. Study on environmental bearing capacity and its
quantification [J] China Environmental Science, 1998,18(3):227-230.

[6] 2t IR AR ) S RpE R (7], RN -5 5005,
2001,(3):78-80.
Li J H. Regional ecological carrying capacity and sustainable
development [J]. China Population, Resources and Environment, 2001,
(3):78-80.

[71 4 BLBEIEHERE SRR, A Y B R AR A AR A ——
FEWLTTAH [7]. AR, 2015,35(14):4852-4859.
Jin Y, Lu Z H, Tan F F, et al. Assessment of ecological carrying
capacity on the typical resources—based cities: A case study of
Tangshan City [J]. Acta Ecologica Sinica, 2015,35(14):4852-4859.

[8] A8 RZE X 2 Wt B85 A Ay B T L Sz e i SO [0, BB 27



i AESE:

T PR AR PO SRR ) B

4015

[l

[10]

(1

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

HERE, 1998,(1):86-91.

Cui F J, Liu J] M. A study on the theory and application of tourism
environment bearing capacity [J]. Progress in Geography, 1998,(1):
86-91.

Navarro Jurado E, Damian I M, Fernandez-Morales A. Carrying
capacity model applied in coastal destinations [J]. Annal of Tourism
Research, 2013,43:1-19.

L2 B DK B PR B ) SR VA —— 2 A BT
FOREH 7], VLI B3 U5 5 P15, 1999,(2):168-173.

Fu X, Ji C M. A comprehensive evaluation of the regional water
resource carrying capacity—application of main component analysis
method [J]. Resources and Environment in the Yangtze Basin, 1999,
(2):168-173.

BARTE 0 W1, R I AR, 55 DX K St R 380 s I SR AR
W [J]. HbFEAEHR, 2010,65(1):82-90.

Duan C Q, Liu C M, Chen X N, et al. Preliminary research on regional
water resources carrying capacity conception and method [J]. Acta
Geographica Sinica, 2010,65(1):82-90.

e, T T AR AT AN I K BRI R VA
D], FEFRERE, 2013,33(6):1147-1151.

Wang J N, Yu L, Wan J, et al. Assessment on water environmental
carrying capacity in the Yangtze River Delta [J]. China Environmental
Science, 2013,33(6):1147-1151.

Lane M. The carrying capacity imperative: Assessing regional carrying
capacity methodologies for sustainable land—use planning [J]. Land
Use Policy, 2010,27(4):1038-1045.

S e e 0 R L NI 7 VT ) I e S = )
— DUFR DT A X R TR 0 (0], AR TS R, 2013,32(5):
128-132+137.

Sun Y, Li X G The research of urban land comprehensive carrying
capacity based on spatial regression analysis: Taking the Bohai Rim
Urban Agglomeration as [J]. Areal Research and
Development, 2013,32(5):128-132+137.

F AR RE SR AR ST (D], SR R2E, 2009.
Wang Q. Research on the integrated land carrying capacity of

example

Zhongyuan urban agglomeration [D]. Henan University, 2009.
HUSEH,E M, R SR XL R RS X R AR R 3 ) 43
B [9]. AEIFBIZIR, 2009,18(2):688-692.

Liu L Y, Wang B, Li Z B. Exploitation of atmosphere environment
sustainable capacity for a typical urban mountain scenic spot [J].
Ecology and Environmental Sciences, 2009,18(2):688-692.

BRIRAR. X IR IR AR B W TS [D]. BRUR %, 2011,
Qian Y D. A study on estimation methods of regional atmospheric
environmental carrying capacity [D]. Nanjing University, 2011.

8, ST O S X BRI AR A ) B A A B IR B A
T[] MHAERER, 2015,26(12):3818-3826.

Guo K, Wang L Q. Change of resource environmental bearing capacity
of Beijing-Tianjin-Hebei region and its driving factors [J]. Chinese
Journal of Applied Ecology, 2015,26(12):3818-3826.
W TR AL TOPSIS HE R 11X 38 5 Y PR B AR 4 ) VP Ay
SSUERESE [1]. PRI AR, 2016,36(1):314-323.

Lei X P, Qiu G H. Empirical study about the carrying capacity
and environment based on

evaluation of regional resources

[20]

[21]

[22]

[23

[24]

[25]

[26]

[27]

[28]

entropy—weight TOPSIS model [J]. Acta Scientiae Circumstantiae,
2016,36(1):314-323.

BN RAR L TN BT T A DR USRS R SR R BRAG A 38
Wi [7]. TR BHE S, 2015,29(7):33-38.

Sun Q, Zhang H W, Zhang X H. Resources and environment carrying
capacity estimation and the obstacle factors diagnosis for Henan
Province [J]. Journal of Arid Land Resources and Environment, 2015,
29(7):33-38.

R R R 2 B, A R T RO SR A BT I R T A A EA B AR
FVE 1. AR R 25k, 2018,23(10):112-121.

Wang J, Hao J M, Chen A Q, et al. Evaluation of ecological
environment carrying capacity in Tianjin based on fuzzy cluster
analysis [J]. Journal of China Agricultural University, 2018,23(10):
112-121.

AR, Y IE T BT B T B SR AR 1) [ K s 22 U XA
AR ) SR G VP BBt Rl T —— LA BT R TP G R X )
[J]. Hb3EL, 2015,35(12):1525-1532.

Zhao H B, Ma Y J, Miao C H. Integrated assessment and obstacle
factors of environmental carrying capacity of National Strategic
Economic Zones based on entropy and catastrophe progression
methods:A case study in Changchun-Jilin-Tumenjiang development
and opening-up Pilot Area [J]. Scientia Geographica Sinica, 2015,
35(12):1525-1532.

Jo T, A . B U PR 5 AR A TR Ik v A X A ——
DUsCHEST X ] [J]. bRl 22 HERE, 2017,36(3):359-366.

Zhou D J, Wang C S. Specific evaluation of resource and
environmental carrying capacity of urbanized areas for early-warning:
A case study of the Beijing-Tianjin-Hebei region [J]. Progress in
Geography, 2017,36(3):359-366.

JaALEE S TR R e ad s DX YR 5 A ) R AIE 5 R R 2
—— ULy B G [ 3t DX AT 5 AT N R ) (D). BRI SE, 2015,
34(1):39-52.

Zhou K, Fan J. Characteristics and influence factors of resources and
environment carrying capacity in underdeveloped areas of China [J].
Geographical Research, 2015,34(1):39-52.

ARG, SR PRAR IR TSR EOAR Th EER B R 4 ) i
[9]. P EIREIRL%, 2019,39(1):440-448.

Xie Y X, Wu H, Cui D, et al. Chinese early warning of environmental
carrying capacity based on the climate index method [J]. China
Environmental Science, 2019,39(1):440-448.

BOTEBR BB et KIS —— Ll R
WG (1], R, 2018,38(3):1174-1184.

Cui D, Chen X, Zeng W H. Investigations on the medium—-to—long
term early warning of water environmental carrying capacity—A case
study of Kunming City [J]. 2018,38(3):1174-1184.

THREN  BINEEGIET GIS BN T IR SR VT (9]
YEFEAR O K 24244, 2013,35(6):1325-1332.

Wang X J, Fu X, Sun Y J, et al. Assessment of regional carrying
capacity of resources and environment in Ganzhou City based on GIS
[J]. Acta Agriculturae Universitatis Jiangxiensis, 2013,35(6):1325—
1332.

4 R IR TR R I R T IR AR ) B
AWPE (3] TR 55, 2014,28(11):25-30.



4016

o[ F

ST
5%

B2 39 %

[29]

[30]

B1

[32]

LiJ, Yang D D. Measurement and assessment of environment carrying
capacity of Tianjin based on State-Space Model [J]. Journal of Arid
Land Resources and Environment, 2014,28(11):25-30.

POMCE, 2 ARk TN AR TR DX B YRR R PR R bR A
FR LR A (3], DB S IEE, 2015,25(82):
204-208.

Establishment of evaluation index system of resource environmental
carrying capacity in urban planning area: Take Xuzhou as an example
[J]. China Population, Resources and Environment, 2015,25(S2):204—
208.

b/ U S w9 R T oS s WA R T (o A N 1L
Fyg 5 N ——UA R i o B [J]. A4S 253, 2013,33(18):5893-
5904.

Wei C, Ye S F, Guo Z Y, et al. Constructing an assessment indices
system to analyze integrated regional carrying capacity in the coastal
zones: A case in Nantong [J]. Acta Ecologica Sinica, 2013,33(18):
5893-5904.

F v M, (AR B v AOT A TR RS B I E VPG (0] AR
PEYHEAR, 2003,(2):189-196.

Xie G D, Lu C X, Leng Y F, et al. Ecological assets valuation of the
Tibetan Plateau [J]. Journal of Natural Resources, 2003,(2):189-196.
BE S B2 RO B BOEAE IR T KR 5 K
BV I 0] KL B P15, 2014,23(4):456-460.
Li L, Jia L, Zhao X X, et al. Application of the AHP and the entropy
weight method in evaluation on city water environmental carrying
capacity [J]. Resources and Environment in the Yangtze Basin, 2014,

23(4):456-460.

[33]

[34]

[33]

[36]

[37]

EEET: &

BDLERFIR IR BT BT 2R [J). BRI RE,
2001,(4):549-555.

Mao H Y, Yu D L. A study on the quantitative research of regional
carrying capacity [J]. Advance in Earth Science, 2001,(4):549-555.
TR R AR B USRS AR A RE g TV R S R 3 A
JrE R[], HERLA I, 2017,36(3):277-285.

Xu Y, Zhang X F, Zhou K, et al. Method and application of cause
analysis for early-warning of resource and environmental system
overloading [J]. Progress in Geography, 2017,36(3):277-285.

A, 5K M R TR B B U R S AR AR AT (1]
WEERL: 5T, 2009,28(2):37-38.

Rui D M, Zhang Y Y. Analysis on relation of air quality and
meteorological condition in Nanjing [J]. Environmental Science
Survey, 2009,28(2):37-38.

KT, 1 A J) RO T BT L R XN 3R A A R
W [J]. SRBEIPE S T, 2010,2(1):47-50.

Zhang Y Y, Rui D M. Nanjing Zhongshan Mountain Scenic's influence

K&

on the air quality in main urban area [J]. Environmental Monitoring
and Forewarning, 2010,2(1):47-50.

R I8, R A U K A M X S e L A AR S
URENHLHIETL [7). REERIS, 2014,35(11):4387-4394.

Zhao H X, Jiang X W, Cui J X. Shifting path of industrial pollution
gravity centers and its driving mechanism in Pan—Yangtze River Delta

[J]. Environmental Science, 2014,35(1):4387-4394.

FE(1995), 2, I ZRIE MBI LT FU AR, L N 05 22

UL PRI B 5 TR



