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Ecological balance between supply and demand in Chongqing City based on

cultivated land ecological footprint method
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Abstract: In order to construct the indicators of the balance between supply and demand of the cultivated land ecological
carrying capacity, basing on the relation of the cultivated land ecological carrying capacity supply and demand, applying the
model of “Cultivated Land Ecological Footprints Method” and the method of GIS and considering the factors of cultivated
land production revised by Wackernagel, taking the data of the of 2009 as an example, and then made a systematic
evaluation of the balance between supply and demand of the cultivated land ecological carrying capacity of Chongqing. The
results indicated that; (1) at the aspect of space: the supply-demand balance of cultivated land ecological carrying capacity
of Chongging city is imbalanced, ranged from significant overloading to affluence from east to west, and the area of
overloading coincide with Chongqing Main City; (2) at the number of counties or districts; the most cultivated land
ecological deficit area is Chongqing Main City, then the affluent and balanced areas; (3) as the number of population: it's

the same situation as the number of counties or districts; (4) as the proportion of the land: the affluent area is the most
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rate, then the balanced and deficit areas. According to the results, 3/5 of the population in Chongqing lived on the 4/5 of
the affluent or balanced cultivated land, and the other 2/5 of the population distributed on the 1/5 ecological deficit
cultivated land. All in all, the research can provide the ecological security of the area cultivated land, the overall plan of

land use and sustainable development of the area land with scientific evidence and decision support.
Key Words: cultivated land; ecological footprint; ecological carrying capacity; supply-demand balance; Chongqing city
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Table 1 The result of cultivated land yield factors in Chongging City in 2009

i T S A L *ﬁfﬁ) s
Types Rice Wheat Corn Soybean  Oil-bearing ( Sugercéne) Vegetables
AE77 4 Annual production/10*t 511.30 51.68 244,45 17.04 40.54 11.57 1177.45
FHHE AL Crop area/10% hm? 682. 04 168.21 459.12 85.94 237.03 3.07 552.23
SFHY PR Average yield/ (kg/hm?) 7497 3072 5324 1948 1710 37689 21043
L BRT-1577 4 Average yield of world/(kg/hm?) 4204 3025 5122 2249 1856 69865 18000
FEHI =2 T Factor of crop yield 1.78 1.02 1.04 0.87 0.92 0.54 1.17
bk A
;;};fiﬁﬁi;;%hivme A land/% 31.18 7.69 20.99 3.93 10. 83 0.14 25.24
Hi 7=k A

1.28

Factor of cultivated land

2.1.3 (AR Bk A 2SR O A TR A
TEXT H P B A= 25 B 25 R SKOR B0 HE AT BIF 5 9 BE 0l L, AR5 5 | ABE M AR 25 R 38 5 1 i 45 5
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A R ARBFSORTE FE E RPES) 0.2 G IX, B ET AT 0. 8—1. 2 NBFHIE A5 X, EL /N TF45F 0.8
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MR S BARIX ETE TS L AR 5 P 2 (B O& AR A D HE R 7 B AR Y 22 5 R B2 R BF A RN it
A — 2R 0 g 8 A RO, BARERARIEUNSR 2 FR
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Table 2 The evaluation criteria based on index of cultivated land ecological carrying capacity for cultivated land ecological carrying capacity

supply and demand balance

el Pt 7R AR B ol
Types Cultivated land ecologica carrying situation
it S AR JRsciviit=Y EI>1.8
Cultivated land ecological deficit it # 1.5<EI<1.8
jiika 1.2<EI<1.5
Pt B 257 I St e 2 1<EI<1.2
Cultivated land ecological balance WA A 0.8<EI<1
B S B8AR B 0.5<EI<0.8
Cultivated land ecological affluent A 0.2<EI<0.5
HEAMR EI<0.2

2.2 WRREE AR

HRTARR /NE R KT R BN CHE) (8RS LA T DGP HAlh P84 b ZHECER 35 B5080E e U5 T
2010 ¢ FHPEGEIHEL)Y (2009 45 P E R 25 Mtk &8 B A ) FIE B4 X B4 i HE % 23R
B N KRG R ERECHE) BRSRSEA CBIE R IE T 2010 AR EBREETTAE L) 52009 4F BT R
VRS AT IB X K] P S5 DG B 240 oFe VR B R [ 4= B R s R A B
3 GREH
3.1 FERT A S RN

2009 4EE PR EL (X)) ¥ kA R 8 202121 hm? , AFIHEHAE S B354 0. 25 hm?, AR FIE PO
ELCX) B R A 25 2 300 | NS5 b A 25 R 3 1) EG A RN AR 50K E PR T 40 AN EL (X)) i B i 2k 26 2 o
A H A ST R 5 (B 1) BFFREE SRR, T /0B (X)) Sk A 25 2 3 A S50k b A 265 e
PR DX o AR, S b A 285 3 i {1 DX 2 A v — /NS 22 B P P g o DX R 1 X VT AT
VLR B (X)) DA AR b3 B J7 M DXL 1) 5 T N S8 A 250 2 3 v (B X TR 49 A T — /NI 22 35 BBl VA i
X VBEEILX AUHT XA 3R X A /A K B (X)) (B K BRAN) U ZR LS T M IX (1), Bk E , &
PRTIA5AS B (1K) A i A 245 R 58 AR A 870 A 245 R 58 ) o A EL A AR ) 2 i) — S0k, a2 R o A\ 48k 3
A 28 30 R X B AR AT 22 20 B 5 K P35, T AR A i 2 i AN T, SEOL B AR 5 il sk
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Fig.1 Evaluation of total cultivated land ecological footprint and footprint per capita of Chongqing City at county level

®3 ERT—IHESFEAFLR AFEEE(X)MASHESESL, B ADURANHESBITLE
Table 3 Comparison of EF, population and ef in One-Hour Economic Circle, Northeast and Southeast of Chongqing City

EF ¥J{/hm’ BAO/10% A of YA/ (hm*/ )
X1 Area .

EF Mean value The total population ef Mean value
— /NI 55 Bl One-Hour Economic Circle 223047 1829. 44 0.30
7Rt 3 Northeast of Chongqi 200041 1083. 84 0.19
Wi A5 B3 Southeast of Chonggqi 125721 362.33 0.21

3.2 FHRT#E A SR T P

2009 4EH P H (X)) ¥ Mk A 5K 30 4 169321 hm? , AX 8 25K 2 8 0.20 hm®, [RIREARY MY
P 58 PR BME L RN, 43 5 N ILZS [l o3 Ak SRt A T (181 2) o EE DT Sk b A 5K 38 ) e i X 43 A
P o3 B, = ORIl (— /NI 22 55 B W AR L3 AR e 3 ) B B (X)) 5 201 (&L 2) |, i A48l A 257K 3
P B DX A A T AR R B B K B T IX S B (X)) R AE X F AR T R X VR R
(X)) (EVRE XBRAR ) AR BEIX RURIX, 43EL (D) A E 43 A7 18 26 S P R e 130 B b 2B 2R 28 07 R N 24090 i,
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ARE AR /N G b X BB AR ) | BT DA B SR A R B AN i AR p SR s B K B
TEICAFE L () AR N 3 BEAN K Bk A 25k 88 e, S B8O (R A Bk b A S 8 B IX
3.3 FIRTHEA: SR S LT

FE53 AT EE DS T B A AT A i St L AR PRk A S AR AR TR T 48 B (ED) Mar Bbr e, X PR
o35 (X)) B A SR BARBL A THFGY , iR 1 3 F13k 4 IR,
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Fig.2 Evaluation of total cultivated land ecological carrying capacity and cultivated land carrying capacity per capita of Chongqing City at

county level
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Fig. 3  Spatial patterns of cultivated land ecological carrying
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4.19% , +- AR 2138 km*, 2521 T BRI 2. 60% , B340 T — /NI 28 5% R DY A 32 36k DX A0 B IXC
FA DX AR X ARG (X)) 4 A4S, B2 BB (X)) M0 10.00% , NH 375,44 J7 249 2 8N H
11. 46% , i FL 7275 km? , 29 5 41 - Hb S ARG 8. 84% |, F 404 T—/NNF & 3 BBl N I K 251X 1 B IX
ErXAZRE R,

(2) Bt A 25 P X

A1 AE X)), N S AR50 5 A BT TR 35, 44% F130.92% ., Hidb i AL

capacity supply and demand balance of Chongqing City

http ; //www. ecologica. cn



1878 A E = 33 %

X AR R (X)) 2 A4, AT B (O MY 5.00% , A1 303,43 A, 2054 M T #Y 9. 26% |, + i if

5489 km*, 24 (5 41 MBI Y 6. 67% , EEAR T —/INEHZ U B N T E ORI A 1 DX Pl A X,
FHEX)OA, e B E (X)) A 22.50% , A1 857.55 1 A, 205 2T AN 26. 18% , + Hb i X
19952 km?*, 24 i 477 - SRR Y 24. 25% , Hoor AR U R0 REAL 4G — /N 28 5 P P ) e B B LD BLAE L
(X)), A FR RIS R B BB R (X)) DU AR R R A ETTIX

) B A SR RIX

HAH 13 ANE(X), A A e RO S AR 27. 81% F149.02% , Hodb A4,
FAEE (X)) 8 AN, 4 B (IX) MY 20.00% , A1 575.34 5N, 4t B AT 17. 56% |, + 3 i 2
23614 km®, 2 5 41 MBI AY 28. 70% , EZE50 AR T — /N G R N A 9 B a1 DXL R AR AL R A 3
FE A B4 4 AE(K) A R R KR AR BHX AR (X)S5 A4, dam B8 (X)) 440
12.50% , A1 335.72 J7 N, 205 4 BN Y 10. 25% , + U AR 16712km? | 2 7 4 T 4 M8 i AR Y
20.31% , FEAE R0 T AR S A P PHEL 55 10 B e B DL S — /N 28 355 Pl P g 25 U B R AR b 3 i) AR
BH,

S H BT A A SRR T A ) 2 A1 R I R B R B S AP AR AR 0 P R B R
FJUE BRI AR, T E B A ST R A S B AR XN 2y e BN
63.25% , + M E AR L) 5 4T SR B A 79. 84% ; T HFHLAE AR T IX b FHB IR 20. 06% , HIKERE
21136, 74% N H . el 5 2, ABHb A SR8 M B & SR 2 3/5 WD A FEL 475 KB
A P e B A E b AR L 128 2/5 W N AR TR AR AR 24 1/5 RBUNAES RS AL, P
DIE B TR A SR R A oA ™, SR, Bk A S R X A T — /N 2 5 T P Y
FIRX A (B ) X, XS X T8 B, s A iR AR AR Bl W fe ik A B AS b, Bk b AS 7
Bl A BR A ZS RIS RGN 2 10, B2l 2 (B K #F A S0k, REUE SRt —2
WAk, Suelet, ERTAE R A SRR IX, KGR FRK IR G IREE ST K B R R A
W ZFEPEOR T 45 2R A S T BE WP N VLI B A 7 AR T # B P M s e, R B PR T AR
AR AR | A A LS AR 3R i (R , BE2 hR ar AE ASIABE RA S ORI Z [ B C R A b2
F Bt b A 2S5 AR ) B RS AR AR S R SR ) o i ) AR

®4 BT EINERTHMESRENBRE FEHTEN

Table 4 Evaluation of cultivated land ecological carrying capacity supply and demand balance of Chonggqing City

B A5 R AR L (X)) AH e
B S| Cultivated land County (district) Population Land
Area ecologica carrying B HoH Kokt o Kt Ho
situation /A /% /km? /% /km? /%
B A AR X JeHE AR 10 25.00 690. 89 21.09 7089 8.62
Cultivated land ecological deficit area fuR=1 2 5.00 137.24 4.19 2138 2.60
AR 4 10.00 375.44 11.46 7275 8. 84
/it 16 40.00  1203.57 36.74 16502 20.06
Fi B 257 A X Ik 5 3 2 5.00 303.43 9.26 5489 6.67
Cultivated land ecological balance area A A 9 22.50 857.55 26.18 19952 24.25
/Nt 11 27.50  1160.98 35.44 25441 30.92
HEb A S AR X B 8 20.00 575.34 17.56 23614 28.70
Cultivated land ecological affluent area i 5 12.50 335.72 10.25 16712 20.31
WEAR 0 0.00 0.00 0.00 0 0.00
/it 13 32.50 911.06 27.81 40326 49.02
ST Total 40 100.00  3275.61  100.00 82269 100. 00
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JO7 Bt 2 28 A AR TR SR A e A DI b 0 A ) PR B L B mT R i JR AR L, 45 52 P 4 B i A 257 2%
FIHEAT O, T LA g DX B A 2522 AR, 00 VA DX Sk b A 2RO I — A LU 8o i T i, B4
Xt P4 B L X T BB 2R RO R PSS B AR UL IR, AR5 LAl A 25 R 8 43t
i R AR VIR, R ATAF A 25 R AR | L 2009 AF- S 4], 3of F D T Bk i A 2R 8 (IR A AT 1 W5,
FEEFEANE « (1) FE PR T B A 250K 0 75 2 18] 0 A1 2 B HH 50 W 8 ) AN S 1, B AR ) 7 S B
M B ) 2 A A NS )0 L& BT B AR SR B 5 Z 18l 2 2 A, BpF A=
AKX S T HAT BRI A s (2) S (0O B i 5, 3R Bk A 2500 7 X e ok, HLUGR B
HZSBA R A 2P A X e N PR 35, Bt A 25 7 X R L B b A 25 P A IX R A 25
AR AR T 5, Bt A A5 AR XK, AR AR A 25 P A X, Bk A o K AR, B2 FEIR
W2 3/5 BN DA 1EL 475 IO AR VBl m A i L s mi AR b ey 2/5 BN DR A fE 2 1/5
FIN LR T AR

e, AR AT P AAE R L D (1) BT 3R PR R RAE 50200k B T4 B0k, migeit 5¢
A PR JRE B e RO Ml A 2 A I A R T IR SR R AR O, AR OB A R v, R — S By %
SR AR | e BURBE T S PRI H BOSE AR AR ROE AN SRR e . X TR DX e B g 24 468 PR 3 4 P 1
WA RO, (2) fERRA RS B 5 A v, iy T EL 308 9% ah 52 5 s DIk 3145 I/ — e R
SN T IR AUR AR (H T B U, BT I R S 85 R A R, (3) i TR AR S 1 br o —
Tl B T BRG0P EAE AR O OR Y R e ka# .  T J IR T I AR SR B UEOT e 1|
P AR A (RS, s o5 B | 1 iR A 55 Bt 2f SR B B Fubh 2o B/ . ARWFFER A 25K
BT ARIE BN R, BT 8 () AP AR R BT A 18 Bt AR SR, (X AN 254
R PR B 2R 2R BT (I 1 A 2 RIS SRy Rk 7= A A S
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