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Abstract: Payment for ecosystem service is an important measure to solve contradiction between regionally ecological
protection and economic development. Based on land use changes, the spatio—temporal variation characteristics of ecosystem
services value (ESV) in western Jiangxi from 2002 to 2016 were analyzed using equivalent factor calculation method.
Taking regional nature condition and economic development level into consideration, the ecological compensation priority
and quota of counties ( cities and districts) in the study region were calculated and ecological compensation strategies were
also discussed. The results are as follows. (1) The ESV of forest land in western Jiangxi is the highest, accounting for
80.39% of the total value. Water and soil conservation and gas regulation are the main service types in the ecosystem,

accounting for 51.18%. The total and each individual ESV show decreasing trends in varying degrees. In terms of county
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units, the ESV of Yushui, Zhangshu, Fengcheng and Gao'an is relatively low, while that of Tonggu, Yifeng, Fengxin and
Jing’an County is relatively high. And areas with the highest declined rates of ESV are mainly distributed in Anyuan,
Yuanzhou and Qinshui district. (2) Total theoretically ecological compensation amount of western Jiangxi is 392.62 million
yuan, accounting for 0.13% of GDP, among which the ecological compensation amount of forest land is 318.20 million
yuan, accounting for 81.04% of the total compensation. From the perspective of county units, Tonggu, Jing’an and Yifeng
are the first three priority compensation counties, with compensation amounts of 96.22, 68.22 and 47.35 million yuan,
respectively, while the last three compensation counties are Anyuan, Zhangshu and Shanggao accounting for 1.66% of the
total compensation amount. The priority and theoretical compensation amount calculated in this study are partly verified by
the statistical data supplied by the counties and districts, which shows that the research is scientific and reasonable to some
extent. The compensation funds take up a low proportion of GDP and have little pressure on local finance, which are

operable in the practice of ecological environment protection and sustainable development.

Key Words: ecosystem services value; ecological compensation quota; ecological compensation priority sequence; western

Jiangxi Province
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Fig.1 Sketch map of western Jiangxi Province
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Fig.2 Land use/cover classification in western Jiangxi Province
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Table 1 Land use changes in western Jiangxi Province from 2002 to 2016

g il 20 TR Area/ ( x10* hm?) 2002—2016
Land use types 2002 2009 2016 ZEARAE/ (x10*hm?) AALE/ %
Value changes Rate of changes
#FHL Arable land 85.6731 84.3222 83.8070 -1.8662 -2.18
b Forest land 151.7720 150.6096 149.9550 -1.8170 -1.20
FiHl Grassland 6.5161 6.2880 6.2187 -0.2974 -4.56
JKIBE Water area 6.0884 6.1964 6.1925 0.1041 1.71
AL Construction land 6.6673 9.3118 10.5548 3.8875 58.31
AHHIHE Unused land 0.0575 0.0464 0.0464 -0.011 -19.21
A1 Total 256.7744 256.7744 256.7744 0.0000 —
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Table 2 Ecosystem services value per unit area in western Jiangxi Province

A FLRS B o s o R
Ecosystem services Arable land Forest land Grassland Water area Jand Unused land
¥ Food production 556.88 330.49 227.87 238.02 0.00 8.98
JEATEHE P Raw material production 176.90 896.67 150.36 157.19 0.00 17.96
SARITT Gas regulation 339.52 2677.35 687.12 229.04 0.00 26.95
SAFEJHTY Climate regulation 487.91 2102.02 1015.87 925.15 0.00 58.38
JK IR FE Water conservation 660.50 2847.07 1112.69 8429.61 0.00 31.44
JEWIRE P Waste disposal 593.04 872.87 741.01 6669.14 0.00 116.77
+- 3¢5+ Erosion control 1359.97 2527.53 1629.69 184.13 0.00 76.35
LW ZAREPEAR I Biodiversity conservation 471.82 2329.26 1116.96 1540.41 0.00 179.64
PR SCAE Entertainment 76.35 934.13 390.72 1994.00 153.60 107.78
At Total 4722.89 15517.39 7072.29 20366.69 153.60 624.25
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Table 3 Changes of ecosystem services value of land types in western Jiangxi Province from 2002 to 2016

e EERGIRSS HirlE . -
> &l — Vaiy T Va1 B34
A Ecosystem services value/ (x 10870) AEffE/ (< 10°70) AL %
Land use types Value changes Rate of changes
2002 2009 2016
i Arable land 40.4625 39.8245 39.5811 -0.8814 -2.18
FiHb Forest land 235.5106 233.7068 232.6910 -2.8196 -1.20
HH Grassland 4.6084 4.4470 4.3980 -0.2103 -4.56
JK3 Water area 12.4001 12.6199 12.6121 0.2121 1.71
FEBE L Construction land 0.1024 0.1430 0.1621 0.0597 58.31
AH FHH Unused land 0.0036 0.0029 0.0029 -0.0007 -19.21
AT Total 293.0875 290.7442 289.4473 -3.6402 -1.24

2002—2016 4F[H] , 5% PU R A= A5 R GRS M8 T B el e s, S —-4.56% , B HbIR 2 KIS AE S R SR 55
(B A I s MR A= A8 R GRS MBS T R L BN & (H R BRI 2, 2.82 1478, B BORE , Bk |
Ml R R AR AR S R GRS (42 T B, AR08/ B A I — B A PRI, K A S R G ik 55 (B
D)2 SE 8 i

XTEEPGHBIX 2002 4FEH1 2016 4FEHYAE S RG4S LIRS I E A THE T, RIS R a3k 4 PR,

F4 2002—2016 FEAMRESRESATRSNMET L
Table 4 Changes of each individual ecosystem services value in western Jiangxi Province from 2002 to 2016
5 e A5 4k, I
2002 2009 2016 (x 10%58) changes/ %
YL Food production 10.0803 9.9640 9.9120 -0.1683 -1.67 9( 1)
JEAFBE 7= Raw material production 15.3183 15.1884 15.1195 -0.1988 -1.30 8( 1)
S AR Gas regulation 44.1308 43.7605 43.5629 -0.5679 -1.29 3(1)
S AEIHFY Climate regulation 37.3084 36.9849 36.8148 -0.4936 -1.32 5(1)
KR FE Water conservation 54.7268 54.3722 54.1408 -0.5860 -1.07 1)
YA Waste disposal 22.8725 22.7458 22.6504 -0.2221 -0.97 6(1)
+ - 4F Erosion control 51.1866 50.6738 50.4269 -0.7597 -1.48 2( 1)
iﬁiﬁfﬁi eation 41.0606 40.7171 40.5319 -0.5287 -1.29 4(1)
W5 30K Entertainment 16.4033 16.3375 16.2880 -0.1153 -0.70 7( 1)
A Total 293.0875  290.7442 289.4473 -3.6402 -1.24 —
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Fig.3 Spatial distribution of ecosystem services value in western Jiangxi Province
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Fig.4 Spatial variation of ecosystem services value in western Jiangxi Province

3.2 RV ML AR A RMEA B S e g

RGP IX A 25 RGEIR 55 1052 45 S AMESYE R, LA 2016 4FEECE J2Eal  HHE T 4% H 2SR B R G IR 55
MBS A S AN (25 5) . 857G M X BRI AR 25 AME2 R0 3 3.9262 27T, Forbobk A= 24 2R 45 T b s
3.1820 47T , 4212 K AE A AME B O, 5 T3k 81.04% ; FLYSE Ak AR 5, %M 45 B2 43 51k 0.4964 12T H1
0.1836 127G, 53l 5 tE 12.64% F1 4.68% , MAEZS RGE4S RIS K F , #M2EEE M i BIMIRAR U /K IR 5% |
TR R A 2R TR R A BRI AR SCAR T RE, 4 A 20.48% ,19.07% |
16.48% 15.33% .13.92% 8.57% 1 6.16% .,

I 5] DA A M SR B R FORAE A (4T 58 R B B3 A o DX A B (X)) A AR M A
(FR6) ., R EIR, AEBFMEDL ST HEA 1T — 1 43 A4 5 39 2 FIE 3= 500853591 R 0.9622 44,7t ,0.6822
ACTTHN 0.4735 12.7C , o5 BAMERIEE 1Y) 53.94% ; 4b T 5 = A5 19 43 il 2 22 U R ARE AR vy, S0 o e M2 20 1)
1.66% ., 255 (Tl X)) e A BOF-YME R 0.0852, Bt FHEM A 8 A KT FHMHEMNE 9 4, £8 (T,

http ; //www.ecologica.cn



20 4

XK

A BRI AR S R SR ST O (ES AR A AR

7515

D) #MEZIUEE 5 GDP BAR L, B i FE B ELAR, Bt

= AR s B A S 2016 4E1Z H GDP 1) 2.46% , +&IE 4
B HFE EEE TEE ZHE SMNX mEm SRR EE | B HKX FET AKX B

FEAY 5 #E PH ML X B GDP SAR Y 0.13% , #ME2%0 FF i

ARG, &

5% DU M XUy - i 5 B 3 2

SRR T U
R5 BAMRESREERESMEFE (2016 FHIE) /(x 10%70)
Table 5 Eco-compensation theoretical quota for western Jiangxi Province (2016 data)
. : - RS
A REIRS W b i Kk JERAL
Ecosystem services Arable land Forest land Grassland Water area l ], Unused land
and

AT Gas regulation 0.0423 0.5962 0.0063 0.0021 0.0000 0.0000

S AR Climate regulation 0.0607 0.4681 0.0094 0.0085 0.0000 0.0000
JK IR IEF% Water conservation 0.0822 0.6340 0.0103 0.0775 0.0000 0.0000
EWAL T Waste disposal 0.0738 0.1944 0.0068 0.0613 0.0000 0.0000
4431445 Erosion control 0.1692 0.5628 0.0150 0.0017 0.0000 0.0000

H W) 2 REMERY Biodiversity conservation 0.0587 0.5187 0.0103 0.0142 0.0000 0.0000

18 IR 3CAE Entertainment 0.0095 0.2080 0.0036 0.0183 0.0024 0.0000
&t Total 0.4964 3.1820 0.0618 0.1836 0.0024 0.0000

R6 BEMRER(RX)&EHIME

ESRERNE (2016 4F4E)

Table 6 Ecological compensation amount and priority calculation of the counties and cities in western Jiangxi Province (2016 data)

pcni Gop/ NESV/ 6% Mo S i
county (x 10%5%) (x 10%5%) ECPS (x 10°7%) GDP/% Ranking
s B 39.0746 20.6912 0.5295 0.9622 2.4625 1
W 39.3031 17.2625 0.4392 0.6822 1.7358 2
HER 102.7508 22.7530 0.2214 0.4735 0.4608 3
AL 60.1962 11.6472 0.1935 0.2126 0.3531 4
T#HE 120.0318 18.7957 0.1566 0.2788 0.2323 5
ZHH 123.1119 17.3430 0.1409 0.2318 0.1883 6
FEMX 248.9444 27.7560 0.1115 0.2943 0.1182 7
T 208.0544 20.5779 0.0989 0.1944 0.0934 8
k- =3 139.5728 10.2921 0.0737 0.0722 0.0517 9
SEB 224.8000 15.2960 0.0680 0.0992 0.0441 10
LR 187.6219 12.0560 0.0643 0.0739 0.0394 11
HIKX 245.2300 15.3301 0.0625 0.0914 0.0373 12
PR 423.6645 24.8412 0.0586 0.1389 0.0328 13
MARKX 195.2851 10.6871 0.0547 0.0558 0.0286 14
ay=E=t 143.1711 7.3723 0.0515 0.0362 0.0253 15
FA i 333.5947 9.7957 0.0294 0.0275 0.0082 16
GRX 269.9763 1.8949 0.0070 0.0013 0.0005 17
At Total 3104.3836 264.3918 — 3.9262 0.1265 —
4 Wie5%ie

B RGRS AN R A7 A6 BA B R Y, AR, i

A T AR R DR e 1, AR A | e TR AR O
3.6M0TC, AR N ~1.24% , 4G S IE FAL—SETAR LU0 B0 b XA A RGN IS (T AR R A X

JT 15 4 (2002—2016 ) 3K, Fifi 75 w5 74 Hi X 3 H

DR LR 25 R GE S5 M (E R SRR, T ILi A T
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BN AR TRV L XA TRV SR8 B KA 23k =z [ B 25 R VR 3 T P 55 90 BH ) A AR 8 U IX 22 B At ik
PIRFEEAE I R i — D TR 4R B VG M X R AP A A 2 ], BRI sz X AR S RGP A 2R X,

AHIFFE FE B, BACHb 2 35 G b X PR 2 R G MR 55 A (B o T B2 A 28 8 R A L8101 80.39% , 2243 Fi
FEFRVE R PGP, KRR SR | IR R R AR RGN0 RS R R, = 5 BRI 51.
18%, MZSI] F3RF A2 25 R G NR 45 M (0 AF A1 B0 1X B 3 40 A 73 K BRI A v 2, E BRI 2 X
SB B (T X)) WEAREE BT, 3278 23 T R S R e I XN AR, T ik, o A 25 AR 1 67 T 5 ) R X A
K A RGeS U (EAE R8¢ 5 1 DX T2 2 40 A ZE A B B 2 Aot 2 A5 PR LB B | i e BL DOPR 1T FRA
K, N 2 B R 75 %553 84.10% (2016 4F) o 1 2002—2016 4E#E PG HLIX 17 DN (T X)) BB RS IR %
S B[R R BE i R BRI R A B (T X)) FBLR M S AR R AR T AT O X8, St
R LR M AR K X IR 15 AR AR R SRt N A 3SR 2 1) =X B

AMEAR PR AE— A DI AL (T LX) RMEZITU (4 A X, P AR B XU N_ESV 5 & GDP JEit 5
S, FHEAT XS L AT, T4 L (T X)) AMEE R TR AR B A B R AE — > XS g 25 A B (7T LX) 77
BT AME ELARAE, 72715 B BUE Lt b, AR 4 DIy T S 40 (0 S PR AME & B AT S 3 L, P
Z A — 5 I ORI W9 X ek A A5 AMEE DL JE U, T AT B A AR A M 0% & 04T S & HL Y A B, AR5
UESE A BAMEL S S X 3k GDP I b, 2855 i g 1) b DXOH A AR AR S 90— AR, ik 5 A A AMEE )
TS, BG5S PR i DX 8 o A AR M 0% 4 IO 28 0 R TR VA e b IX  ASBIFGE & B, 35 VG ) A 3
S5 RIVEL 32 B R e A M T e RN B A 0 B X HE 42 1 =, KRGS 2 miT A AT K B, S s 0 48 FEL
F =R py RO AR AL A EAE BT b X AL T/ =2 9K, U B sk 2 BLAE AR RO A B 5 /4P Tl TR
ik, HAES R GRS M ER S, (0= B0 GDP {EAXTAAIE , Hi44 15, 22 I HAE LR A 85 10 ] Bt Ak 17—
FE R A JRALE RN 2 R 25, DRI PG Sle 8 1o — e 201 5 1) A 25 A M U % 5k 26 EL 38 19 28 9% % e i i IR LA
BLRYIRSE R X, AT IS A 7 e DX AR AR M SV 3.9262 {2 5T, o5 i GDP ELIY 0.13% , X i
D5 BURF R B 28 55 F T3 AN K, 70 AR S M S e B e i () T B 1

S IURHR S B4R 1 ZRO RR A iy — FE X R A A AR, e 55 LLKOMR I R R IR B, SA T e /™ A% 1Y
A SIS RISk S T ik 2 oo i A S AMEL] . BRI, 2R SRR ST B e 5 IR AR 5 18 &
ERA S TAE , AEASIREE I AR B BT sh MR | [ P AT 2 3 0 4 ) A S A HL R b 47 T A
FEUH (R T AR PR R A4 T B IO T Il g &2 LRSI A — e MERE . M BRGSO B TE
[F]—44 1 T SR A A8 M TR A BB B T4 R . EIZEAE 2010 A1 2017 AEARLR IR & 1 (BE PRI AL S 2 0%
DRI 44 QB 8 A 25 SO X (VTP ) St 5 280 4 SCA: e 380 B A 25 48 B IX R VTV 48 Wf o7 Ry ST A
ASHMEAIL A3 DI, SRR S T A S AMEENIL 2 17 Ay 4 1 7 AR A ME LRI PR R 22 50, RV VG 4
ARG H G T AR A FR AR S T S AMEBOR , ANV & AR SN SR BRI E Y O (TP A A A A
Iy A R R U X A S AMER ST S SR TR AR A LR,

XoF T A A AL 4 04 43 T RN FH %) 1R A0, AT 5 IR T LICKE M08 4 43 SR W 43, — BB 3 4 B 25 LA K
TR AL, BRI E LRI A A B R88 BHATRE T & TR AL RN 2 5% I 25 1) AR 45 T80 S 08 4 kM s o5 — 40
SYBCLE LA AR AR BT, BV SRk 5 A A R 55 i (B T A 7 2R B 2 1) AR AT A A i e M, 1T
SYTEL F AR R VR A M 4 B Ry 5 AR X3 L HE BRI SR R ] R H B A A A IR A5 M (B T MRG0, - 1o 4% 4F
JEBLBA

ZE b AR R E RS IT .

@ 5 74 Hh DOMRHE ) AR S R GRS I (B f &, o5 SV (LAY L 36 80.39% , K IR IR 5% | HHEOR 5 AR TR Y
SRR BRGNS 28T = B A LB 51.18% WA KR F | B0 5 R GRS (A
B RGAS IR M EY R R EREIUES . WEBURITTE | B8 R GRS 0 (AR EAR A 23 512 K
DX RT3 A T AR S E R AR s CH R R R A B AR RE RS M E T
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Wi 3 i vy 1A 2R X S N IX R K X

Q) HEVG b X PRI A M BBE A 3.9262 /47T, 5 B N_ESV A9 1.49% , 5. GDP A9 0.13% , Mt S R4

PIAMEA A 3.1820 17T, 5 B AMERY 81.04% , B I ERICH | 5L o 2 AV BN SE R MEE T /Y T =
AF, FMEERRE 43591 R 0.9622,0.6822 F1 0.4735 447, o EAMEEREE 1Y 53.94% , AT 5 = AL 73 5242 PR IX
RETTFN R B 7 RAMERIEE Y 1.66% , AT H 09 RME T 5 SIS R MR, 5 B XS TR B9 R
SYENIIE, X RWNZHE S BA — & RS B #MEBE 4 5 GDP B L S AR, X b )5 W BUE 371N ZE AR PP
DX IR AP 5 W] R R R I AR S B AT — 2 i TR
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