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F1 KILFHE2011—2021 E#HETRSNE
Table 1 Ecological service value of cultivated land in the

Yangtze River Economic Belt,2011—2021

AR T ROMER R AR SIS AR /(2T
Ay (J6/hm?) Ecological service value
Year Value of unit equivalent of cultivated
factors (100 million yuan)

2011 1935.89 4 419.53

2012 2 067.85 4725.47

2013 2120.06 4 745.55

2014 2203.45 5033.83

2015 2 234.40 5106.53

2016 2163.35 4904.70

2017 2185.06 4959.94

2018 223291 5049.22

2019 2233.18 4 301.93

2020 2 317.48 4955.81

2021 2472.64 5300.46
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Fig.2 Negative ecological value of cultivated land in the Yangtze River Economic Belt,2011—2021
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Table 2 Total ecological value of cultivated land in the Yangtze River Economic Belt,2011—2021
¢t
X3 Region 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
1§ Shanghai 23.01 23.65 25.97 27.66 28.66 30.79 36.50 33.22 36.32 30.31 32.94
Y95 Jiangsu 522.59 54821 55499  591.16  591.11 55845  598.93  625.54  583.08  669.05  706.20
WL Zhejiang 260.52  255.07  229.37  244.09  230.67  235.89  233.74  245.63  146.45 249.74 25148
LA Anhui 358.97  427.17  423.37  506.59  551.47  486.01 513.74  520.37  486.09  510.11  572.85
YLV Jiangxi 317.27  331.64 338.91 358.46  354.51 353.90 355.95 350.70  304.03  338.55  356.63
14t Hubei 515.03  528.59  552.63  573.79  611.19  535.03 54593  553.18 493.19 576.92  616.49
17 Hunan 481.08  508.45 471.15 504.66  505.80 495.96  508.39  544.69  461.10  540.77  497.67
K Chongging 187.00  182.31 199.66  200.55 196.21  198.95 189.06  195.78  146.78  215.82  226.13
pu)il Sichuan 574.19  567.87  614.38  622.36  619.29 632.62 61247  627.95 468.56  503.50  727.17
S Guizhou 113.82  189.47 158.31 188.88  192.52  212.65 200.46  176.83 138.40  184.29  194.33
v Yunnan 277.18  293.22  320.17  347.08  334.76  323.21  320.96 334.20  287.55 382.96  367.58
RATZ B

3670.37 3942.35 3971.34 4279.87 4357.37 4181.09 4250.02 4 345.31

Yangtze River Economic Belt

3631.02 4312.66 4661.55

3 KIILFFH 20112021 FE#iF AERP AR BN E

Table 3 Carbon emissions from different projects during the utilization of cultivated

land in the Yangtze River Economic Belt, 2011 —2021 Tt
iy ﬂzﬂEﬁiéﬂFﬁﬁ;'i Zzéhﬁikﬂfiﬁﬁlg Zﬁﬁﬁﬁﬂﬁﬁkﬁfiﬁig &m%%ﬁﬁ%ﬂfiﬁﬁé Zﬁik/%é*(mbzﬂliﬁig
Year Carbon emissions Carbon emissions Carbon emissions from Carbon emissions from Carbon emissions
from fertilizers from pesticides agricultural film agricultural diesel oil from irrigation
2011 1698.84 383.80 354.02 383.26 592.57
2012 1714.54 385.33 372.13 393.07 602.64
2013 1717.74 376.80 384.66 407.03 624.48
2014 1721.65 370.00 394.42 411.54 634.88
2015 1708.94 363.05 396.38 415.62 646.45
2016 1685.77 350.77 394.69 414.85 655.65
2017 1641.04 335.29 396.67 416.71 663.77
2018 1569.92 314.34 390.95 378.86 669.86
2019 1488.19 286.78 385.09 372.39 673.98
2020 1440.24 270.56 380.96 374.38 681.28
2021 1410.09 255.31 374.28 356.39 681.27

i 2 34T B A e HE AR TR A R ] LA
KAT 2550 B RO, PR 5 R 2R B AE
Wy 7 e i A 3 (13) W] AT H K VT 55 A B b
AR I . Hgs RN R 3 s, mT LAF H 2011 4F
DA e W AT A i 38 3 e T e HE IO, O L 22
AP k% B 2021 4, K VL5571 #F R I 1A A
AR S 698.70 JT t. AM TR FE , AR
R IUER T RS A 2011 459 3 412.48 J7 tIik
/B 2021 4E 19 3 077.35 07 t, 0870241 10% . 78 [A]—Ht
[ 32 DA, O b Al TR AT e R I S 3T 988 ) e
M 2011 4E#9 3 383.26 J3 t 140 2 2021 4E#4 3 776.05

JGHM T 392.8 J7 to T SAE RV ATl RSk (A
Pl &, AL A 7 e A BLRP AR e R
2 FEAVEIRPEAE S T AR AVE ) AR R RO AN - 48 [ sk
RET o BLAN, KITAFA BB T4 S BUR
KA A I B R A B EREE, I s A FH 7K F)
TR, MR SR, AR S T AR S R R
Tifig, il .
2.3 PSRBT ESRE AT

BF A 25 2 30 AT DA fb A O B A S TR 1Y
it AR O, TN T b 0 VR A ol P IO 50 R 1 4
A AR TR R A P R O T SRR
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Fig.3 Total carbon emissions and sequestration
from cultivated land in the Yangtze River
Economic Belt, 2011—2021
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HE M A= 25 2 76 11 0.096 2 hm? FEAK 3] 0.083 7 hm?, [%
R4k 130, B A= 45 2 300 S it B 5 567.88 1 hm” [
K3 5 082.40 J7 hm?, BRI LR 9%, Ak M A= 25 2 b
BAE /D B VT 28 U Bk b 9 8 38y AR i JLAF
PR A5 SN PAOR A S R0, SRR T S A R it e £
e AT S SR RIS RE T DL B A A
o KT B A 725 0 500 () R I I T N2
b 25 T8 ) AR 28 I X3 1P 7 3

F4 KIZFH 20112021 ERESEBZENEREN
Table 4 Accounting items and changes in ecological footprint of cultivated land in the

Yangtze River Economic Belt,2011—2021

Bt =9 05 Bt st /2 38 st RS R
RNy Biological footprint of cultivated land Carbon footprint of cultivated land Ecological footprint of cultivated land
Year A#/hm? Jit /75 hm? A¥4/hm* St/ J5 hm? A#/hm* St /75 hm?
Per capita Total Per capita Total Per capita Total
2011 0.056 8 3290.98 0.0787 4 553.80 0.096 2 5567.88
2012 0.052 3 3051.45 0.076 4 4453.38 0.090 5 5278.14
2013 0.060 9 3571.05 0.076 6 4492.62 0.099 1 5817.36
2014 0.057 6 3402.95 0.074 0 4.372.69 0.094 6 5589.30
2015 0.0539 3199.83 0.0714 4237.74 0.089 6 5318.70
2016 0.053 0 3165.24 0.070 7 4221.74 0.088 3 5276.11
2017 0.0515 3095.68 0.068 6 4121.39 0.085 8 5156.38
2018 0.049 8 3005.96 0.065 7 3965.77 0.082 7 4988.84
2019 0.049 6 3004.71 0.054 5 3301.21 0.076 8 4655.31
2020 0.0527 3192.90 0.059 5 3608.96 0.082 5 4997.38
2021 0.054 9 3334.69 0.057 5 3495.43 0.083 7 5082.40

B A S AR R TE — R I XN, 27
2 18t M B R A BUIR IR AR B A &
FE2 K SRR TS R R RS 2 15— i B T (1)
YA RE T AR R . R AKX (15 F(16)
FHE I IT 35 2011 — 2021 4EHf iy 2F 25K 2% 7 4
K4, "TUIE H KILE T Bk A K80 52 Bk
TR, A 2011 4F 8 598.64 77 hm? F [ ) 2021 4E
) 8 073.96 J7 hm?, ¥#d /> 524.67 J3 hm?; K 1T 2895547
NFIH A AR [FIRE A T B, 20114547 0.148 5
hm?, 3] 2021 4E{¢ 4 0.132 9 hm?, [ iE 294 10.5%

2 5 PR AT R R B B Ak A A R 2 AN
Wr b3k , XS VL Z8 55l H B 1B A= A 7R 408 ) i
BB o ek, 5 5 R 7E 2019 4R B
R IIAE — AR R, rT R T
S EPH T FRGE T AR 25 5 18 Y
2.4 BHhASIMEMER =TT

DB A A2 45 B 8 Bz (|] 43 X, alad K
YT 25T B 1 A 25 1 500 AR i A 250K 380 2 2] LA
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AR 257K ) Beological carrying capacity of cultivated land
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Fig.4 Ecological carrying capacity and per capita ecological carrying capacity of

cultivated land in the Yangtze River Economic Belt,2011—2020
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0.31c KV T AR A5 B R 1 S DR 2 A
T HA U, A R B AR BT AU A
PF KRG MBS, Dy A SR T R
AEERR 261 B AR A K Rl RV R A
&AM RN ALGERNF 6 B S, AR AR B
KRR , S R AP R TR M AR S (S A T
AR

F5 KILFH201 2021 FH#hESBRSERBSEE
Table 5 Ecological surplus and deficit of cultivated land

in the Yangtze River Economic Belt,2011—2020

AEARY Year 74755/ J7 hm? Quantity 45 EE Degree
2011 3030.75 0.35
2012 3329.05 0.39
2013 2613.54 0.31
2014 3015.30 0.35
2015 3 289.26 0.38
2016 3263.15 0.38
2017 3393.25 0.40
2018 3528.16 0.41
2019 2 600.30 0.36
2020 3057.03 0.38
2021 2991.56 0.37
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Table 6 Zoning of ecological surplus and deficit of cultivated land in the Yangtze River Economic Belt,2011—2021

F6 KILFH2011 202l FHBESBSHEX

S A ETHK IR AKX AR AKX SRR AKX
Year Ecological deficit area Ecological balance area  Ecological low-surplus area  Ecological medium-surplus area  Ecological high-surplus area
011 LW MICE WA S R T ‘%ﬁg@i‘i‘ il
2012 LidMRCE TR SOHE L E ’g]’jtiif%’z il
2013 L ML ﬁﬁ%zﬁ;‘[ﬁ ‘ R ﬁfﬁiﬁfé —

2014 HETOHHTA HRTT BN {Tﬁirgﬁﬂé ﬁﬁi;‘fﬂﬁ;té iyl
2015 L ARCE WS LA E AR P E I
2016 L MICH W A L SR YL IR e J‘,Tij“ﬁ ‘
2017 R BT wperh e ﬁg"'ﬁ ‘ YL WA i J‘,T{g“ﬁ ‘
2018 Bl LA WA AiH Eﬁ:;%gﬁ% : i J‘,T)zbﬁ ‘
2019 B B ik S "mgg’fﬁ ‘ TR i J‘,T),Ebﬁ ‘
2020 BiEBLA WA ‘mﬁiﬁf . VLR AR WL
2021 LMdMRCH TR SOHE ‘Mig{fﬁ‘ TR R WA s

—— i A HNE N B Ecological spillover values of cultivated land

2 500

— ——- 3R %% Economic adjustment coefficient
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Fig.5 Ecological spillover values of cultivated land and economic adjustment coefficient
in the Yangtze River Economic Belt,2011—2021
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Assessment of ecological spillover value of cultivated land and its
temporal and spatial changes in Yangtze River Economic
Belt from a green and low-carbon perspective

XIA Weigi', ZHANG Minghui®,ZHANG Anlu'

1.School of Public Administration, Huazhong Agricultural University, Wuhan 430070, China;
2.School of Public Administration, Central China Normal University, Wuhan 430079, China

Abstract To promote the protection of cultivated land and green and low-carbon development in the
Yangtze River Economic Belt, this study employed methods such as the equivalent factor method and the
environmental cost method to quantify the ecological service value and negative externalities of cultivated
land. By cakulating the ecological footprint and ecological carrying capacity of cultivated land resources, the
11 provinces in the Yangtze River Economic Belt were categorized into surplus areas, balanced areas, and
deficit areas. The ecological spillover value of cultivated land was assessed , and its spatiotemporal variation
characteristics were explored. The results showed that: Firstly, from 2011 to 2021, the total ecological
value of cultivated land in the Yangtze River Economic Belt showed an increasing trend, rising from
367.037 billion yuan to 466.155 billion yuan. The ecological spillover value of cultivated land also gradually
increased, from 135.382 billion yuan to 197.077 billion yuan. Secondly, cultivated land resources in the
Yangtze River Economic Belt were in a surplus state overall. The ecological value of cultivated land exhibit-
ed an “east-low and west-high” pattern. Sichuan had the highest ecological value and surplus quantity of
cultivated land, while Shanghai had the lowest ecological value. Thirdly, from 2011 to 2021, the cultivat-
ed land ecological values of Zhejiang and Shanghai were deficit, Sichuan was in the ecological high-surplus
area, Chongging and Guizhou were in a balanced state, and Jiangxi, Anhui, and Jiangsu showed no signifi-
cant changes in the ecological surplus or deficit of cultivated land. Yunnan and Hubei provinces saw an in-
crease in the ecological surplus of cultivated land, while Hunan province experienced a decrease. Based on
this, each province in the Yangtze River Economic Belt should make full use of its own resources and ad-
vantages, formulate and implement adaptive cultivated land protection strategies, so as to promote the sus-
tainable use of cultivated land resources, and contribute to realize the goal of “ecological priority, green
and low-carbon development” in the Yangtze River Economic Belt.

Keywords Yangtze River Economic Belt; carbon emissions of cultivated land ; ecological spillover

value ; ecological surplus and deficit; green low carbon
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