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Abstract

Taking Ganzhou City Jiangxi Province as the main research object, this paper applied the ecologi-
cal footprint model to quantitatively study the local ecological security based on statistical year-
book data of Jiangxi Province from 2012 to 2016. Meanwhile, the condition of ecological security
was evaluated to analyze the potential sustainability of Ganzhou City. The results showed that
changes in per capita ecological footprint and per capita ecological carrying capacity of Ganzhou
from 2012 to 2016 indicated an overall upward trend. More specifically, per capita ecological
footprint increased from 0.997 hm? in 2012 to 1.188 hm? in 2016. Ganzhou City had got an ecolog-
ical deficit from 2012 to 2016 with its ecological stress indexes greater than 0.8, which was an un-
safe state. The city’s ecological condition was relatively unstable in 2012 while it turned extremely
unsafe from 2013 to 2016. It indicated that the coordination between natural ecology and so-
cio-economic development in Ganzhou declined, and the city had intense ecological pressure as its
economic development was unsustainable. Combining the actual situation of Ganzhou City, cor-
responding suggestions and measures were put forward.
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BN T2012~20165FEF A ED BT ASES KB ZNEBEEN LABEE, NHESFLEEN2012
££1£0.997 hm23E % 20164E11.188 hm2, 2012~2016FE AN T —EHATESHFERS, £FEH
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1. 5|8

BEAE N 0T PR AR J R R, AR 25 2 ARk O VAL 2 5 W R B R R (4R AR . AT 5T AR
DLEETENTIBEGR . . RRRHAELZPEAE[1] (2] [3] [4] [5]. EXZEEE UES 2l
T DS e b R A s AL T [6]-[ 1 2] 0560, RS AT GIS [13]%55 8 A N B £ E BT At . th T iz i ke i
B, EE MRS AT, BRI LR, JTRMEERNF . RSN E P OE[14] [15] [16], FEIRERN
ARG EE T RN E L, BN E ELEUXISAERZA[17] R Rm[18] IR #E[19]
[20] (2155 N F, B W B E T A5G IR E SR X AERREWATIR[22]. ITHEE,
WA R AR 2 AT E TR R ZRS23 )5 @ “ ) - RE&E - W7 (PSR)
B AR S 22 PP BT LR B AR S 22 kAT TR0, 45 RRWIBH AR S e b o, (Ha2, B
AR AE N TR Tl AR IE R J N 7 T ATY ARAFAE — E AR o 18 APIRAS A A2, KR UR IR
2415 8RBT TP A BRH St AR S 2 Rl . BT SN A gint 2, Zik[25]%18 4 Zhou K
[26] B E 275 % E B MR MAS 2T AN FE & 1 oA 2 23T VE) . Rasul [28]58 &
G IREERAN T AL PP PR AR A R, R R g BOIR DL AT 43 4. Shirley [29]#1 Narain [30]
S0 B FE AT T AL DX K PR 2 AR AN g S X3 T A SOK IR AR S 2 A RIE R R &R .

CH R & HINE RS William E. Rees 55 Mathis Wackernagel FT# H S, AR “Ex N
7 (3100 AR BRI m T RS e . 59 0T RESEEAIAN AT Rl it R R B J792:, Kt X B8 Re il
TH B DA SRS AR TIEAT R B, DA SR A W 123 X 10 A J e i A T R AR o AR S IR T 1992 R
27 Rees [32]42H, FH/GTE 1996 FH Wackernagel [33| XM R #7523, ST HE TR, 2R E R
T, JFHEAERMEHME. BMESFIARIRE. NCRARBE N, 15800 4ES K 7AW,
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o P, ASON AR RS BRI TSR %, THEEH BN T 2012~2016 SRR LS RIS K RS,
PN B i 22 57 L e AR PR A 1K A

2. WRXEER

N TIL A FE 3, R R AR R N O&2 g i[34], WK 1. M TERFKEEE,
HHBFEESEYEIERT =% 87 FRILABRMER, BMAERE, AE@RhE, 2—
JETE B AR IR T, B RIASEAIE NILSE 24°29'~27°09". KL 113°54'~116°38' 2 7], EEM T kA%,
HHLTHI R 8620 T K, EHAAE =iE L. Foihy A, g%, S8NH LR NE, ®
B 1 o5 MU 24,053 P 5Tk B4R, BN TR & PR e, AU A WE R, ST
BB e B T IR SE R . SREOE o, BN TN DEIR AR, #2015 AR TN I E0E A=
854.74 Ji N o ZHFHIR VAN (3G AL A5 85 17 AR 25 FR 5 A W .
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Figure 1. Administrative divisions of Ganzhou, Jiangxi Province

B 1. IAESEMHITEX

3. EEBIER S
3.1. AR ERHEAZE
AR RTREAX[1010:

EF:N*4=N*4i@mJ=anifai=Lzmmj=Lzm6. (1)
i=1

i=1 P;

b EF NERAES T (hm?); NABAL; of NASIER R (hm®); aa, N i i NIBZZ 50 I
WA= AR (hm?); o AR o A5 | R I AT B B ke):  p, R 0 R 2R R A2 BT
B PR RE F1(kg/hm?)s @ A BT G RIS,

3.2. EBEBTEGZE

6
EC=N*ec=N*Zaj*rj*yj,j=1,2,---6. 2)
j=1
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RKeft: EC RIS RRA(mY); ec ABIESRBAMMY): o, WSEEF AL 4 15 j AL e
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3.3. BEEAFS5~EBEFHEE
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Table 1. Equilibrium factors and yield factors corresponding to each ecologically productive land

=1L BRESE A MR EE R EE T

eIt R AT Mk Kk 78 HEBA
FER T 1.66 0.19 1 0.19 1.66
By R 1.1 2.8 0.5 0.2 1.1 2.8

3.4. £SENIBRTES®
ETI =ef'/ec 3)

. ETI NSRS of MABAESLET; ec A4 T A F1(hm?).
3.5, EBELFERSIFE

Table 2. Ecological pressure index classification criteria

= 2. ETENERFRXSIRE

31 A I Fe RIERA
1 <0.50 R4
2 0.50~0.80 B
3 0.81~1.00 A2 4
4 1.01~1.50 LN ey
5 1.51~2.00 IRA 224
6 >2.00 WA 224

4. BNTESETNITE
4.1.2012~2016 FHEMHES BT HE

4.1.1. 2016 FEHEMHESBITITE
1) BEJREEIR AN A& il 5

HE LI E S THES) BIAHCEE, DLAERMN T 2016 45 A\ 141 858.87 J5 A\, W41 2016 F&M T
FERIRIE T E, WSS F e NI AR 2, Wk 3.
Table 3. Per capita ecological footprint of energy resources in Ganzhou (2016)
% 3. BN REIREREABESRIE?2016)

P EECFYIRIR L/ g -hm®  HRBUgG  HEA 2 35 /hm? A4 2 75 /hm? T AR R

Ji A 55 20.934 3,399,679 1,293,979.64 0.150661 AR Hh

HoAth bt 55 26.377 7906 3791.5739 0.000441 AR Hh
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FEIR 55 28.47 6681 3458.3286 0.000403 A L
i 93 43.124 4349 2016.6268 0.000235 AR
SEi 93 42705 21,357 9806.9985 0.001142 A L
PRELh 71 50.2 8601 6085.5062 0.000708 HATIREL T
H7) 1000 11.84 1,555,000 18,411.2 0.002144 A

W AN TS KW-H

2) IR S A S

R (TLPEE S %) AR, DLRERMI T 2016 4F N\ 144 858.87 TN, DARAERTF¥™&,
AIHT 2016 FEERMI T AV TR &, M THE & A AED BRI NSRS I CE M ANIEDS
SRS 5 A1 6).

Table 4. Per capita ecological footprint of biological resources in Ganzhou (2016)

4. BN TEMEIRAESEIEQ2016)

FiES LT 5 kg/hm’ 4 T /g S 2 78 /hm? 35 /2 75/hm? AP AR A
R 1856 102,059,000 54,988.6853 0.006402 Bt
BREE 1500 75,000 50 5.821603E-06 M
i 18,000 9,891,000 549.5 6.397941E-05 B
B3 18,000 2,996,136,000 166,452 0.019380 Pt
GES 1856 194,195,000 104,630.927 0.012182 Hits
TR 18,000 233,835,000 12,990.8333 0.001513 Pt
et 992 4,856,000 4895.1613 0.000570 it
it 3500 1,335,438,000 381,553.714 0.044425 it
A 3500 13,502,000 3857.7143 0.000449 it
brAn| 74 508,132,000 6,866,648.65 0.799498 i
4 33 38,646,000 1,171,090.91 0.136353 i
ES| 33 1,420,000 43,030.303 0.005010 i
A 457 160,038,000 350,192.56 0.040774 Hiith
K 29 312,660,000 10,781,379.3 1255298 K3

3) NIBAAS R

Table 5. Summary of Ganzhou’s per capita ecological footprint (2016)
= 5. EEM T ABERS BTSCE(2016)

+ A Wyl Rl AT R/hm? )T A/ hm’
A el 1.1 0.15359 0.168949
Ak 2.8 0.039547 0.220731
Ly &N} 0.5 0.981635 0.490818
K2 0.2 1.255298 0.251060
b0 1.1 0.045444 0.049988
jeinsaichiil 2.8 0.002144 0.006003
it 1.187549
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4.1.2. EEMTH 2012~2016 EAMESEITBLCR

Table 6. Summary of Ganzhou’s per capita ecological footprint from 2012 to 2016
3 6.2012~2016 FEM T AL BILD

A A e B e IR gzl I it

2012 0.149152 0.099017 0.459545 0.224394 0.060798 0.004385 0.997291
2013 0.158672 0.102292 0.478734 0.231533 0.070567 0.004852 1.046650
2014 0.156555 0.103860 0.494647 0.240997 0.058385 0.005415 1.059859
2015 0.161450 0.106188 0.499267 0.247676 0.059330 0.005620 1.079531
2016 0.168949 0.220731 0.490818 0.251060 0.049988 0.006003 1.187549

4.2.2012~2016 SFEMHEDSEH IHE

RIGTLVEE BER G AN CHE, HR ST A REIR b IAfh, O, K3, AR,
VMR AR, IR L E BT RN D EEE N AR TSR . fcm FI NS T AR 3fe LY 67 P 5 A
77 R A B T R RN AR SRR

4.2.1. 2016 FEEFEMTESEE HIHE
RPEVLTEE 2016 FEHI G TSI A A& E 7%, B8N 2016 19 ANE KRS it
Bk, W 7. BIGEE 12%ME AR E DA, AR TR A 2 R, BRI R AT A

IR AR, W 8.

Table 7. Summary of Ganzhou’s per capita ecological carrying capacity (2016)
= 7. BN ANESAICEQ016)

Bt A H#/hm® B - Uik N7 # 3 /hm’
CIE5:u! 0.051753 2.8 1.66 0.240548
R 0.001152 0.5 0.19 0.000109
K 0.005235 0.2 1 0.001047
g7 0.353851 1.1 0.91 0.354205
feaanazchiil 0.001846 2.8 1.66 0.008580
NIHERTRE ] 0.604489
12% 2 RO 0.072539
NIRRT 0.53195

4.2.2.2012~2016 FEEMN T BEEAETEE S

Table 8. Per capita ecological carrying capacity of Ganzhou City from 2012 to 2016
3 8.2012~2016 FEIMNTHAETSABIVLE

Efy CIpsis:il Mt 7K, hzS: i B NEEBST  R%EWEZRE TRREE
2012 0.24584 0.00014 0.00109 0.35994 0.00489 0.61190 0.07343 0.68533
2013 0.23777 0.00012 0.00107 0.35883 0.00510 0.60289 0.07235 0.53054
2014 0.22684 0.00011 0.00107 0.35759 0.00685 0.59246 0.07110 0.52136
2015 0.23425 0.00012 0.00106 0.35592 0.00769 0.59904 0.07188 0.52716
2016 0.24055 0.00011 0.00105 0.35421 0.00858 0.60449 0.07254 0.53195
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5. BN TS RIS
5.1. BMTESRESERAR NS

5.1.1. BN ABES BT
AR F IR TR IR, BN R 2012~2016 FE A RS RS R ER, mE 2,

== NEHEZS R

A HZ R 3T/ h?

0.9 : . : ;
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b

Figure 2. Changes in ecological footprint of Ganzhou City from 2012 to 2016
[ 2. 2012~2016 SFEEM T ESBELEN

MIE 2 BT LLE H 2012~2016 SEIRERMN T NI A R AR AW T, M 2012 42 2016 AF K IR 5
N 19.16%, FEHIBIKANEE N 3.83%.

W 3 ATH, AR R, ORI G RO, A BRI A b, R
i AR RN EE B BT o5 B B/ o T BN T I R B o OIS RIS AE,  RORER N T AL
Frady, AdREE, FrCAR BRI A b
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Figure 3. Changes in the ecological footprint of Ganzhou

3. BMNTHESETAREN

A A RGN SR R R 2 T T, A SR A
D NRAEFAKTFRSRGE: BT AREFEACT BB R, IR, 5. mRENTREES,
BEIN T X A A T AR KT B
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2) NOEER. N OHEBEZ S SHER LI, X8 REEAA B, InkAESE .
3) IRAEAL KT B4R v B T B3R K B T B 250 K s i, AT S BT T R 3 4%
T e A Pt o, ot hn 7 REVRE P .
5.1.2. BN ABESEIE DS
RIBTHEA R, BEEM T 2012~2016 F A AR TR E 4.

—— \BHESER
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Figure 4. Changes in per capita ecological carrying capacity of Ganzhou City from 2012 to 2016
B 4.2012~2016 FEMHAETRE DTN

ST 4 AT DUE R SR B, 2012~2016 SR 1T AR A K E 2 4E R R, M 2012 43 2016 4F,
A AR IR T 0.1533 hm?, BEIEN 22.37%, FEII N 4.47%. IRAEAL KT B2 i A AA 1854 55 (1 38
BRI R AR, Al AR A AR T KR o

TR 5 ATRUE HBT AR RS AR B LGB R R AR R AT B, BT o 0 A N R A A 1

FRIFAHC R H
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0. 35
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Figure 5. Composition of ecological carrying capacity

B 5. EASEH DR

R T AR S AR T R R A
) NHfE2 . NDSEME 2 S EUERRBI BB/ . ST DB AW, o8 1 &E
LB R E, ORI I ARMBARAR,  ASORAE S ¥ 7K AT B St i E R
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2) SlEEAL: BN T RSB R AE AW ER, TR 2 7 AR SR T s L R R
I BB T A DS B R RN IE AR Z], SBUKIR. MU A2 BRI W8 .

5.2. BMBESKRF/ BRI

5.2.1. ENTHESHEFETL
RIS SN T AS BIEMAESEAB SR, HERESKFEE, WE9.

Table 9. Ecological deficit of Ganzhou City from 2012 to 2016
% 9.2012~2016 FEEM T ESRF

80 NI e NER AT EARRT
2012 0.997291 0.68533 0.311961
2013 1.046650 0.53054 0.516110
2014 1.059859 0.52136 0.538499
2015 1.079531 0.52716 0.552371
2016 1.187549 0.53195 0.655599

= NESRE == NESEES)  —W=ESRT
1.4 1

1.2 L

0.8 1

hm?

0.6

0.4 -

0.2 A

2012 2013 2014 2015 2016
4

Figure 6. Ecological deficit changes
6. ESFRFEWL

B 9 A 6 ATLLE W, SNTTHAES LT — EHRRTIRES, AR TFM 2012 3] 2016 £ N
7 0.3436 hm?, KRN 110.13%, XM 22.03%.

5.2.2. HEASIRFHIRL A

HR T B (s M T AR 28 R I AR SRR ST IS5 3, RIE R A A P i i B A 25k 2 ol DLt
sk, W& 10,

Table 10. Per capita ecological deficits of various types of land in Ganzhou from 2012 to 2016
% 10.2012~2016 FEEMN &L LM AHESFF

A A e Cips:i! Mk Kk i fe ik
2012 0.149152 —0.146823 0.459405 0.223304 —0.299142 —0.000505
2013 0.158672 -0.135478 0.478614 0.230463 ~0.288263 ~0.000248
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Continued
2014 0.156555 —0.122980 0.494537 0.239927 —0.299205 —0.001435
2015 0.161450 —0.128062 0.499147 0.246616 —0.296590 —0.002070
2016 0.168949 —0.019819 0.490708 0.250010 —0.304222 —0.002577
0.6 1
0.5 A —
—
0.4 A
0.3
gl X " ’ ' = (L R
’ = —— ——u———n —o— A Hith
E 0.1 ==
==Kk
0 * . = : ‘
2012 2013 2014 2M6 tEfy T A
0.1 .— =R
0.2 A
-0.31{ — + —
0.4 -

Figure 7. Ecological deficit composition

7. ESTRFHIRL

i HT R 10 A 7 AT

WA eI PR AT AR A AR 2 R I AL T AR SR IR, R H AR ok, T &
MRS NI 9, AR A P AR OR A vy, A A9 A A R P BORAR o KIS A 25
TR, R A AT B A SR AR K ORI o BE A N TR DR R ROBOIGBAR,  REVR L 7E
AW B, I A A RETR L B NSRS R T A T G

R AR B N R BN AR A R AR o IRBHEMRBCRIE I T M A SR, AL T
ABEARE . BRI AL S BRI T T ERIPIRAS, B LR s 7 A i AT 13 21

BlES R .
53. BNHESREERT

AR EM T 2012~2016 FAER LRI R R, H4EGESIE R EARMAERE %%
RIARuE, W3 2, BEEMTH 2012~2016 FFERIESE TG E HR, WFE 11,

Table 11. Characteristic status of ecological stress index in Ganzhou City from 2012 to 2016

5% 11.2012~2016 SFEEMHESE IR BRIERES

Ay HFIE R RS
2012 1.455198 BG4
2013 1.972801 IRAN 24
2014 2.032874 WA 24
2015 2.047824 WAz 4
2016 2232445 WAz 4
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Figure 8. Evolution of ecological stress index
8. £EEENBHRE

IS e 11 A1 8 WILAMSH, BRI AR R TR EGR AW BT, B 2012 4£3) 2016 4
BT 0.7772, BHEA 53.41%, (LR 10.68%. BT 2012 (AL TEARZERE, 57T
2014~2016 FAEZNRINWA AR, ZEFHRE 4 H TN 6 96, KW 2012~2016 FEHITH
A 25 R I TEAS T 3

6. EREEW

ARV 2012~2016 FHIH T FAFH AT Z TN, FHUCFUASE®R: 1) SMTTH AL
LA, M 2012 4EF] 2016 FEHIIEIE Y 19.16%, FEIIIEIEN 3.83%, H A B A KT 5 Lt
Bk, ARk PRHURTE B AT I EE B N . 2012~2016 SRR T 0 AR 25 7R 3R ) K EUR 18 R Ik
/NI, M 2012 4EF] 2016 429870 T 0.1533 hm?®, FEIEA 22.37%, 3N FE 4.47%, R AaT $ii i
ARSI B, BRI KRR AT S N 2) BN TTIAE S AR 2012 4E
TR — B A TR 7R, HARRT I 2012 45 2016 48N T 0.3436 hm?, HEIE N 110.13%, FH8800
22.03%. 3) EM TS STIREEORER K, M 2012 B 2016 ERIN T 0.7772, BEKIEEE A 53.41%,
EREKIERE 10.68%. #INTT 2012 FFAESERENNBEA L L, G HAEBEIE ZRIAWRAZ
4r, BAEHING 4 FEPE ETHONE 6 K, £ 2012~2016 FEEN T RIS SJEE AW IN. 4) &Fb
AR LA AR T EN T A REdE . AlBk . BORH, KBk, ARt BT, LR A E
T 450 R R RIS RERR AN T bR, DL N B A g £ .

ERxfUh b, $RHCARRE. 1) fERRIRM R S R A i, AN m REIR R F 2, i A
REVR IR IR % . [HREVRAS M TN G Bk, 2t — D RHBIN AT kg, 2) B RZ . WIESER
SR, B o RIS R B R AR 25 ARgE, DL D S RO B 5 4%, H HE It H g =
R BB B R, CRAE AT A AR AR g 3) T AR M P AR AR Y L PN O P AR,
b R A FT R TR AR 9/ o IR BN T AR R B ORI D B, SRR AR BN 4) &R
FHZKBEIR, ok /K SR CRA RO E B 7 TR 08 N, FRPE KIS P MRS B . 5) BRI AR kb 1)
KA TG P RAR I G AR HL K 7 47 DO RE R AR S R . RSN T MR a5 i, SR ARy R AL, 3 mT 4
FTAD AR k. 6) BRI Y 7k, IR B E B ik @ w8 i e
FAMREAT BRI, SRR AR, kNN T L SRR ) .
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