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Evaluation of ecological value compensation using exchange of farmland :a case

study with data from Jiangyin and Xinghua, China

FANG Bin, YANG Ye,ZHENG Qianjin, WU Jinfeng
College of Geography, Nanjing Normal University, Nanjing 210046, China

Abstract: The ecological compensation principle is designed to enhance the input of ecological protection interests in
economic development and to counterbalance the ecological impacts of such developments when implemented. In this
article , we evaluated the ecological compensation mechanism for regional farmland protection using exchange of farmland in
two typical regions in China, Jiangyin ( with less arable land resource) and Xinghua ( with much arable land resource).
First, from a perspective of regional land use, three major eco-environmental impact indexes, land use structure,
distribution of natural resources, and soil conditions, were used to calculate the impact on ecological environment of
economic compensation by exchange of farmland. Second, based on the collected data of carbon dioxide fixation, oxygen
release, soil quality maintaining and water conservation, ecosystem services value was quantified. The authors conclude
that, from the year 2010 to 2015, the ecological value in Jiangyin and Xinghua will continuce to increase. The economic
compensation value will increase from 244008. 10 to 245871. 37 yuan per hectare. This value should be paid to Jiangyin
City (the supplier of farmland protection task) by Xinghua City (the receiver of farmland protection task) .

Key Words: cropland protection ;regional resources ; quantification of compensation
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F1 2000—2007 £#%E KX L HF AER
Table 1 Land use area of study area in 2000—2007

o . + #1257 Land type/% :
. o o Hily i) &H U AR
Woodland Lawn Water Farmland Construction land Unused land
VLB Jiangyin 2000 2.04 0.01 19.78 52.84 24.08 1.25
2001 2.04 0.01 19.73 52.35 24.63 1.24
2002 2.02 0.01 19.27 50. 82 26.65 1.23
2003 2.02 0.01 19.27 50.93 26.54 1.23
2004 2.01 0.01 19.09 49.48 28.30 1.11
2005 1.93 0.01 20.20 42.75 33.55 1.55
2006 1.73 0.03 20.58 41.66 34.21 1.80
2007 1.73 0.03 20.53 40. 82 35.10 1.79
M4k, Xinghua 2000 0.28 0.00 30.80 55.38 13.32 0.64
2001 0.26 0.00 33.66 54.01 11.41 0.65
2002 0.27 0.00 33.29 54.00 11.79 0.65
2003 0.27 0.00 33.02 54.20 11.89 0.62
2004 0.27 0.00 32.49 54.21 12.44 0.60
2005 0.27 0.00 32.20 54.42 12.52 0.60
2006 0.26 0.00 31.86 54.48 12.79 0.61
2007 0.26 0.00 31.68 54.71 12.75 0.60

* B TCH T AT I LRSS B (2001 —2008 4F)

(3) /KM BEREEL TLIAT SR TR BT X K R, BE K R ERAREE VUK R H & Sk
FRMARIRF KR, A BE Ny 491. 79km, B NI 78 R 4, MUK & 0.47 {2 m® . KIYLITEA X BtlH]
KE—BHN 13. 12w’ $FARKRAN 1.8 2w’y B/KEN15.37 2 m’, XA R Z , iR dLm
T (BRI PP T FIRIRIA4F ) AR PG 1) 0L ( 4k ST VAT 3 9T 46 ) T 5 25 B e 26, IR BE R
1) 680. 67km,, HRE AT KK, ALt FA KRN 5.13 12 m’ 5P KAK RNy 16.57 2 m® 1 F KNy
2.75 {2’ FOKE N 24. 44 {2 m® . 32 2y 2000 £EF)] 2007 4ETLRAFALRI T MK R AW R E AR SR . R
XL R AN TRE , (AP TR EZE R BOR, X A SRR R

F2 2000—2007 £TRA 440K 3 i R S HR
Table 2 Data of River, lake and reservoir of Jiangyin City and Xinghua City in 2000—2007

VLB Jiangyin WAk Xinghua

Yo EEAn WS RRERAL e WSt TR

River length reservoir area resource River length reservoir area resource
2000 4917.90 195.31 1537.34 680. 67 737.16 2443.94
2001 4917.90 194.97 1537.34 680. 67 805.83 2443.94
2002 4917.90 190.31 1537.34 680. 67 796.95 2443.94
2003 4917.90 190.31 1537.34 680. 67 790. 44 2443.94
2004 4917.90 188.51 1537.34 680. 67 777.76 2443.94
2005 4917.90 199.51 1537.34 680. 67 770. 69 2443.94
2006 4917.90 203.22 1537.34 680. 67 762.54 2443.94
2007 4917.90 202.70 1537.34 680. 67 758.24 2443.94

BAmAIR LRI AT Gt R AR R R

(4) BB AAER  RIECTLHE RIS EHT) TR R T HREMBE ST BIR, &1 L IRR R
BEIRLLANER 3 PR o
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#3 IHEEXEKETESMEE
Table 3 Erosion degree of relative area in Jiangsu Province

ERERMEMRLL PERMERIL  BERMEHLL TR MmmE R

i H Item Percent of Percent of Percent of Percent of
severe erosion moderate erosion slight erosion no erosion

ey

T ERX

Hilly areas around Nanjing,Zhenjiang and Yangzhou 28.20% 2.18% 0.00% 69.62%

R IX

Plain areas around Xuzhou and Huai River 3.26% 0.98% 2.19% 93.57%

YL#4 Jiangsu province 11.02% 1.67% 1.88% 85.43%

BORRIR L5 AE (RSB IE ) KD

F YL BAAL AT IR X, D4 b3 5 AR I 00, DRI, YL FA T T 2 M8 e 4 P 3494E, M Ab i & IR AR
WP E X S HL, THR SR, LT LB A3 800 90. 85, 244k 7 98. 69,

(S)FEREIER IBIREAER HAp LA DeALBiTi g SO, \COD | [ A% 34 S 4 W T B S VR E Y
IR, WAk 4.

=4 2002—2007 LI .34 SO, .COD, Bk B nhoHE i B B R HiRE
Table 4 Emission amounts of Sulfur dioxide, chemical oxygen demand and solid waste and the data of annual rainfall

VLKA Jiangyin Ak, Xinghua

G SO, HE &L/t COD/t 3/t AERETE/mm SO, HER R/t COD/t &/t AR R/ mm
Year Emission of Chemical oxygen Solid Annual Emission of Chemical oxygen Solid Annual

sulfur dioxide demand waste rainfall sulfur dioxide demand waste rainfall
2002 60896 11107 1524300 1129 5012 8176 105300 1025
2003 54339 9643 1635600 1033 4067 8176 122400 1024
2004 82248 11468 2216300 957 5400 8176 138500 1366
2005 91921 11784 2559500 822 6435 8176 140000 1025
2006 73562 13835 3765200 924 7405 8176 165500 1028
2007 67082 13090 5603700 1098 7355 8176 213100 1316

BRUR  TTHAE TLFATH DAL T GETH4F 4 (2003—2008 4)

AR BB B 1. 3 A SC ARG H KR SR AL B, WAk 5o ML AR £ 5 MEE
i R AL R R B IR BT TR
2.2 ERBEANE

PEBCR S T5 JeAb BB BT BUE I B AL e br . A 2002 4EF] 2007 4F, YLBATH MIBHEL 8 A 1 BE B B T 2% 4k
T, Bk 2 49 52 IR BB AARRXS AR, LUIETE 13 5 AEA (3£5) o
2.3 BEEANE

PHEBA N ER AR R LR BN BACTEIR . TEBATE B3 KOs B A B % 4emy , B 33
#H(&S).
3 HRGER

WRIER 5 FHE RIS AT AR i, KIS SIRELROLE BRI AR RE , IR T ) B X3 A 25 3R B0 R 00 & T A
PR X 3 2010—2015 4R AR SR SRR OLIE BB (L . AR A BIRBRROLIE RO B A 5tk — 18
TLRAFINAL A A BRBLLE B8 B 51K 36. 66 Fi142. 81, Tk 2551 & &, Wi KI5 YL IR B HE A 1 BE A
BHEABA T B St — B IR, A AU 45 5 55 B IO 45 R 58 Dy — 20, IR T, 2010—2015 4EF 25 51
A6,
3.1 TLHAMAES RGNS R kIR

A EERI R TALTE B RS B B — G 7k , AR A S R GRS R ETEN LR fE . SRS
SRS BERIAZ ZF R RL W, A ZMUERR, AT R2 RAGH XS ES RIS M E.
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RS LA AL 2000 £—2007 &4 SR REFEAREUIRE
Table 5 Index data of eco-efficiency of Jiangyin City and Xinghua City in 2000—2007

HBIELIRIFEEL Index of eco-environment/ % YR AT BE A
i;ﬁ.iﬁffﬂ] FE4y YRR T 35 SEE:: 5 iR R Input of Tnput of technical
City and year Biological Vegetation Water Land Environmental ~pollution coEtrol /10000 A
richness cover density degradation quality /10000 Jo
VLB Jiangyin 2000 52.02 18.22 28.87 90.85 - - 4.88
2001 51.84 18.14 28.86 - - 4.36
2002 50.94 17.90 28.79 95.06 2604.77 4.80
2003 50.97 17.92 28.78 95.13 4087. 46 5.10
2004 50.40 17.70 28.75 79.49 3798. 86 5.52
2005 48.33 15.64 28.94 76.18 7240. 26 7.86
2006 48.17 15.33 29.01 90.90 4647.13 8.65
2007 47.89 15.19 29.00 88.85 5466. 14 10.95
YAk Xinghua 2000 60.96 40.28 20.16 98. 69 - - 2.82
2001 63.58 39.37 20.67 - - 2.94
2002 63.23 39.47 20.61 99.01 111.13 2.84
2003 63.02 39.63 20.56 99.02 82.51 2.64
2004 62.52 39.77 20.46 99.01 418.94 2.64
2005 62.30 39.93 20.41 98.99 760. 34 2.64
2006 61.98 40.04 20.35 98.99 325.86 6.53
2007 61.87 40.18 20.32 98.99 409.41 3.42
R AYR BT Dbl G4 4 (2001—2008 4F)
F6 I KALESHETNE
Table 6 Predictive value of eco-efficiency in Jiangyin City and Xinghua City
H I ERR 5L Index of eco-environment/ % IEE SR PHEAA I
SRR &)\j“}g Input of
City and year R ESiy b= KRR + 3Bk e Input of pollution technology
Biological Vegetation Water Land Environmental control /(10000man
richness cover density degradation quality /(J6/hm?) /100km?)
VLB Jiangyin 2010 50.07 17.01 28.871 90.85 87.60 7502.13 11.82
2011 8074. 41 12.68
2012 8646. 68 13.55
2013 9218.95 14.42
2014 9791.23 15.29
2015 10363. 50 16.15
Y4k Xinghua 2010 62.43 39.831 20.44 98. 69 99.00 659. 65 3.51
2011 719.31 3.59
2012 778.97 3.68
2013 838.62 3.77
2014 898.28 3.85
2015 957.94 3.93

Costanza 2324t T —F AT AT S0 2" o I SUIRIE A 75 R GRS M (A A 5 — FRA 55 X 91 4 L TR
R IR I IR KR PRI D R 7 S A B IR S5 T RE O N ELVFAS ol IRV BA T 95 SR R
16.45.91 L70/ a, FBRBEEHIPHE CO, [ E S HMMED 29. 65 1270 a 0, BT HIHE 75. 96 1L70/a, fRHF
TR R ZFHEN 1.36 {0T0/a, WFFKIREIME 10. 67 1270/, B3R 53 4 B £ 25 IR A AR TR UL
CO,, it 0,5, 4ERr RIS A 4R B AR A Rl 1 R T b = P ALY ALY I RERE
Vi E . HoA, I SO, IIHHE 0. 05 4270/ a, i NO,FIHE N 0. 68 14T0/ a0 i B 1 BRI AU A
169 0.41 {¢T0/ a0 WEMRFA NE 0.91 4070/ a0 LR Lo #T , TLIATH AR S R GRS DI RE B I S 5F I (L
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B EZ M 135.94 {250/ a, A TMER 13.77 TT g,
3.2 MAWAERRERS VRN IEITE

TLBAFINAL A S IR BR L8 E0 7 51 2 36. 66 i 42. 81, A] kK15 AL T A BUAE B IR M E N 16. 08
i Tto
3.3 BE®RAENMEITE

2010—2015 4E& A H AR N BBCE WL 6, XAV AT SR IR T 4R -3 T %y 34375 T35, %4k 21268
Tigto AR x THKF/ KIRER, R A R T (R T) .

F7T MERANELEDHL
Table 7 Monetization of input of technical

SEJE Year 2010 2011 2012 2013 2014 2015
VLB Jiangyin( G +hm ~%a"1) 41133.68 44151.61 47169. 54 50187.47 53205.4 56223.34
244k, Xinghua( JG +hm~%a~1) 3115.47 3192.15 3268.92 3345.60 3422.36 3499. 04

3.4 AZEME

XA RS TR P I AR SR BOROUIS B T3 A BB S BERRL A A T 3 TSR R A & PP E AT IR
B GERE I, A SIFCR LIS BN R SRR B R, REG IR AN E W EA T EZEMEM, A
&, BB TR &K, BT AR KBRS STRARR B, BRI, TR B/, BAR LR 8.

*8 EEHRMEREFNE
Table 8 Weight of index of ecological value

EEL ST RE RNV =1 14 LEE 22 E i) 4 B A T B
Index Index of eco-environment Input of Pollution control Input of technical
X E Weight 0.8 0.1 0.1

FE LA EFERH E K 3 THAEAR AT 0591 -5 H0 o7 B B T (EAE 3R, 45 204 ] X 3 B A T R g A 2540 (L5 T
B, k9,

R9 EEMEHETH
Table 9 Final currency value of ecological value

e iﬁ%iﬁ%m%ﬁ ?’3‘%&/\?3 B ﬂﬁ&/\ﬁ)ﬁ &t
Index Index of eco-environment Input of pollution control Input of technical Total
/(76 *hm~2%a"1) /(76 *hm~2%a"1) /(56 +hm2%a"1) /(56 -hm~2%a"1)
VLB Jiangyin 2010 110126. 40 750.21 4113.37 114989. 98
2011 807.44 4415.16 115349.00
2012 864.67 4716.95 115708. 02
2013 921.90 5018.75 116067. 05
2014 979.12 5320.54 116426. 06
2015 1036. 35 5622.33 116785.08
24k, Xinghua 2010 128640. 60 65.97 311.55 129018.12
2011 71.93 319.22 129031.75
2012 77.90 326.89 129045.39
2013 83.86 334.56 129059. 02
2014 89.83 342.24 129072. 67
2015 95.79 349.90 129086.29

4 LHit5ifit
4.1 4hg
B 5 b FE L BT AME R A Ja AR S E IR 19 B AMETT TLBA T, 3 4277 R AR A AR I (155 1% AL
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i, &ME, M 2010—2015 4, VLRAT M ASME R A )G & B8, E S E KD &S N 114989. 98 T/

(hm’-a) FF}3] 116785.08 55/ (hm’-a) , i 244 AT fn & ) A 129018, 12 55/ (hm*-a) | F}3] 129086. 29 T/

(hm®-a) o R RTEX— 3 1) YL R AT B3 — 3t A AT SRy 48 25 A= 25 B M 244008. 10 I8/ (hm® -a) 53

245871.37 6/ (hm’-a) (£ 10) o X—YHEZEIE KT H A f 7LBA T AME— M4 2% 46T 90000 6/ H i &

&2, RERX —FMERES TN, B, A UEEIHAE X7 R4 KB ENER , HRAEERA A X — 2

F 4332 5 WU R R R 25, (R HF At & SE RIS

42 m/": £10 THHRIMESHERR
RSP 2k e e At 2k AT T L, Table 10 The ecological value totles of Jiangyin City

{EN Xﬁg ) AR BB & b AT, SRR Y 25 AEPF Year H: 253 Eco-efficiency/ (JG -hm2a~1)

RABRTEX LT 3 AT m #7358 2010 244008. 10

(D AMEREK T BTSN w2 0 45 45 BE 2011 244380.75
B BRI T R A R TR e, ey 202 244753, 41
WUERE MR T, R RS e
IR Sa AL, E S LRSI s o
MR R P BLE

(2)MERHT BT RRIE TILAT 5244
AR EAME , X — W E-5 KR A | 30T 5 IR LA S KA A RE T A B VIR R, — i
P oy DX 3R 3t AT AR PO E R R P 5 AR | IR B A K R, H™ A B A S R . TE 3 &
T A J B 3l DXL 8 IR S , R SRR PR BB X, HORHSA AT BOR, B e, A DX S22 BEAROK , phy R 38
b DRGSR M X B AR S B B

() MM BRI 32 XIRETT R RAR N, B A RE I B & A BEN 5, RN, R b E &
I T T e 38 o TR 2> , WA 2031 A IE SR A7 il S0 A S B TR B, PR e, TR X 3 PR 7 TG 9 )
BN XA S BHE 5 AT R BE R SRR, T L, AMTX A S A ME B 1 B2 BE IE FEE AT IR R 1)
BANRMIF IR X — W&, BHEZRE A — 1 d 8, TR EEE N KRR .
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