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Effects of land use change on ecosystem services value of Xunwu County
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Abstract: This study was conducted to understand the response of the ecosystem services value to land use change in
Xunwu County. First, land use data for Xunwu County in 1995, 2006, and 2016 were derived from Landsat TM/OLI images
by supervised classification. Next, land use change characterics in this period were analyzed. Finally, the values of four
ecosystem services for four land use types in the three dates were assessed by the equivalent factor method. The results
showed that (1) the farmland and woodland in 2016 were reduced by almost half and 10% than those in 1995,
respectively, while the orchard and water area in 2016 were both doubled than those in 1995; especially, the built-up area
in 2016 was approximately quintupled than that in 1995; (2) the annual ecosystem services value of Xunwu County was
reduced by 491 million yuan from 1995 to 2016; (3) the ecosystem services values of woodland were all the largest in the
three dates, for the four different land use types; however, the annual ecosystem services value was reduced by 2 604

million yuan from 1995 to 2016; (4) the regulating services value were all the largest in the three dates, for the four
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ecosystem services; however, the annual ecosystem services value was reduced by 151 million yuan from 1995 to 2016; and
(5) for different townships in Xunwu County, the annual ecosystem services value was increased in Danxi, Longting,
Liuche, Nanqiao, and Chenguang, while decreased in the other townships. The study results could contribute to set

ecological compensation criterion in Xunwu County, and even in the Dongjiang River Basin.

Key Words: ecosystem service; land use change; equivalent factor; Xunwu County; Dongjiang River Basin
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Fig.1 Location of Xunwu County
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Fig.2 Land use of Xunwu County in 1995, 2006, and 2016
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Table 1 Ecosystem service equivalent value per unit area for Xunwu County

—YEBRGEMFS Y CHETRGEMS L

Primary classification of  Secondary classification of A A A ki ﬁflz E&-Fﬁlm
ccosystem services ocosystom services Farmland Orchard Woodland ~ Water area  Mining area  Built-up area
HEes RS B 1.36 0.825 0.29 0.8 0 0
Provisioning services JE} Az 0.09 0.375 0.66 0.23 0 0
IR LG -2.63 -1.145 0.34 8.29 0 0
P9 55 SR 1.11 1.64 2.17 0.77 0 0
Regulating services AAEVH T 0.57 3.535 6.5 2.29 0 0
LTS 0.17 1.05 1.93 5.55 0 0
K ST 2.72 3.73 4.74 102.24 0 0
SR 55 TR 0.01 1.33 2.65 0.93 0 0
Supporting service HEFFIRMIEFR 0.19 0.195 0.2 0.07 0 0
Wy FErE 0.21 1.31 2.41 2.55 0 0
AL S5 TR 0.09 0.575 1.06 1.89 0 0
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T IFSE X A B SEAR R A /K B, IS X AR AR A S i P, PR I A P SO/ B AL P B BB T R F 4R, K R IBOK AR 0 R, 2R el BRI 5
A MAFIARHL P . ABFTEXT I AN T A S RGAETEAS , R X 2B A A A R SR S5 R M 2 4 800 0

ARG E I X 1 A A S R GRS AT E, ATl A 3 XF5E X BB TEIE , TR
FIHFFEIX 2016 4EAR HH H SR P2 25 E, B 1 B0 E S R GRS B 2550 B 4896 JC hm ™ a™'
m; p; q;

E,=1/7) x MCI (3)
i=1

A, E, AP 1 A AR RIS BOA TN A, 78 hm™ a™' 50 9B VR A M 8 (B R I T STk
[27]) 5 m, N5 i PR VEYI A 4 -2 A% (RO R IR T 3CHR[ 28 1) , 0/ kg5 p, ST i PR VR4 57 (KL

http ; //www.ecologica.cn



9 1 B A AT T 5 B A S R GRS i E A 5

PERUEFSCHR[27])  kg/hm* 5 g, F 5 @ PO EAEY) 09 R 10 AR (B IE T SCHk [ 27]) ,hm® s MO EBTEY)
R TR hm® 5 MCT IR IX AR B A2 R 4, B 2.5 (Bt ok U8 1 SCik [ 27])
SR T 20 S0 A 7S R G AR SS I (B 25 8] 4 5, e BT RUBE I AR 78 R GRS I (EAE 1T | e BUR B 7
W TR EVE AR R A 7 55 B 5 NDVI XTI e R 2 (AR 4) RN 5 A 6 #H1TZ BITH 1)
EBRGIRS M EREIT, KA TR D NDVI FEAER R U, R % 4 IS bl AR 2k 25 R 40 IR 55
VESE—2LBIELT .
NDVI - NDVI_

/= NDVI__ - NDVI__ W
£
Ef, = E, X[, (©

S, fORR AR i Rt ST B o7 92 25 RS2 B A A L S Ak 3 s £, K% i A3
Fe ORI T A S, W 1 MTTARSR 20k 8 R ORI 5 £ WG j 7S R SR e
BRI T A, B, W i SCHS oMW 3 R T 1O 2 5 RS 0 s B, WP i TR AR 1T
F 25 R G 55 (824 B

P P K U 240 M 0 4 DA T, T 52 b 7K T 24 5 ) REC T 5 2
SRR RS 2 7 Bk VUL 2A T 55 3577 25 B0 TS 10 A7 R S 45 A O 11T
maxcﬁ»jfnun<ﬁﬁ> -

foi

S, B, K i SRS SR R TR VEUREE A IR 25 B4 B 5 B, A% i MO 2 X AT 102
RGNS YA £, W £ AT O PR T 3 FE T
23 S RGNS B E R ST

Efu’vi = Ei x

A5 FH 25 - i) FH 288 0 20 A0 B0 80 ok 11330 AN (W) b 21 22 TRDAH B AR BT 5 | kS 1) 26 28 ZR G IR 55 1 (L %) 9
250 AT A AR A S R GRS B SR A S R GRS I (IR A TR WA 8 PR
PL, = (VC, = VC,) x A, (8)

A, PL RS @ JE MR ISR A A5 j 25 R 2R AR M A S RGUIR S5 B 235 VC, | VC, 433156
i 25 R SRR EE j 2 3R A A S R GRS B R B A, R i 28 R PR AL O 56 j 25+
HiFI FH S A (4 TR
2.4 R RGNS HEFE BUBUEE
ARG RN 2552 b b R B ME S TR A S R GRS M (A BB B (AR 9) e B S R 4
IR 45 (L IRELESF 18] A9 25 Ak 0o A 285 R e IR 55 A (ELFE B s A
_ | (ESV, - ESV,)/ ESV, .
(VC, - VC,)/ VC,
X, ESV, | ESV, 300 G i B R85 AR S RGOS I ; VC, | VC,, 43 BRI R 4 SR 5 1 A 25 &
GRS MERE, 5 €S >1, MK ESV XF VC &A1, B 1%/ A28 228 sl 5 R A KT 1% 197483,
Hef i 22, nIE AR 2, 47 €S <1, R ESV XF VC SZ 5 BFGE 45 Rl {5

CcS

3 HBRE5HM

3.1 R AR R RRIE
1995 4 2006 4 F1 2016 4 3 ANAF 3 -5 HOR[R] L M A SRR 5 B an 3¢ 2 fras . M\ M A F 28 7Y
B BARERE T 3 B 522 B 3B R B 2R A b, HON SRR, — & A 55 B R AR Ee 2y

http ; //www.ecologica.cn



6 S % 39 &
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#2 F5E 19952016 £ARRE T MF AR ST/ %
Table 2 Proportional change of different land use types in Xunwu County from 1995 to 2016

+ R FHZSHY Land use types 1995 4F In 1995 2006 4F In 2006 2016 4F In 2016
4¢ H Farmland 5.97 5.07 3.24

ZRbE Orchard 11.91 14.17 22.9

s Woodland 81.33 79.26 71.46

JKAK Water area 0.38 0.63 0.76

"X Mining area 0.17 0.42 0.33
A% H Built-up area 0.23 0.44 131

F3 FL5E 19952016 £ L A EBEBER /hm?
Table 3 Land use transfer matrix in Xunwu County from 1995 to 2016

2016 4 In 2016

1995 4 In 1995 7 S e ik BIx A
Farmland Orchard Woodland Water area Mining area Built-up area

4l Farmland 3707.19 8020.62 774.27 268.56 140.85 1121.94
Hbel Orchard 1701.36 17477.91 7936.74 147.69 235.53 496.08
s Woodland 1953.27 27888.12 159030.8 895.32 249.66 1076.49
JKIE Water area 75.42 190.26 157.32 429.93 2.61 44.73
#"[X. Mining area 75.78 93.96 7.92 7.02 138.69 76.5
LU Built-up area 105.12 134.46 8.55 28.17 4.14 265.32

3.2 EBRRGMSS M AR RRE

T ARG R T S BEARRGE RS AR EA, S RBFERREMS M E 1995—2006 4 [H]
BN 1.23 4258 ,2006—2016 4E[AE /D 6.14 1296, 2016 4EAIXT 1995 4R R 4.91 {276(F 4) . F2H 1995—
2016 4F A4 2S R G55 (B T 0 R A & A B B ARk (B NRUBE R 1995—2006 4F (1] 7] PG 7 7
A5 407 m,2006—2016 4F[a] 3 [ AL 7 [ A 30 203 K, MK | 1995—2016 4F [a] [ P4 /g J7 [ #3204 K
(E3), 4 Fh LA 3 ASBASAR AR AE R GRS E R, {H 2016 4F L 1995 43k /D 26.04 12
JC(FR4), 4 FERRGMS A |3 > I35 02 0 49 IR 45 (6 5 K, (A 2016 4F HE 1995 4R/ 1.51 127t
(%£5),

M S AR R GRS MMERN NG FHES iE S BAH MFEARGE A 2 8N E
Hahn, Hofts & SEAN (40800, o S0 S b B £ | 38 2.5 4200, B TRTFR IS0 R D R £ il Ol SC i
% ik 8946 JU/hm*( &l 4a) . MAEA RIS M (814 2 (8] 28 A A B, 920 1) XI5 B8 R A AR T 5 X1 s
FNAGER 1A (Y DX HEA T AT 58 XA AL (18] 4b) o 8RR A A o X R 2 T A B R S8
R 55 L 1) F b 28 AR A SR e IR A 25 R B R S5 I (LI FH ISR bR b 2 Ak ok SR el o FE e Ak ok 18 P 5 f
(R T DXISUHOA F A5 XA A 2 2 AR A A8 R G MR 55 (B 9 FH 2R BV AL A o 8 i B 38 R IS5
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Table 4 Ecosystem services values for four land use types in Xunwu County from 1995 to 2016

. 1995 4 In 1995 2006 4 In 2006 2016 4 In 2016
iR 27 -
Land use types e L il e L i) e L A1)

Value/108JC - a Proportion/ % Value/108JC « a Proportion/% Value/108JC « a Proportion/ %

4¢H Farmland 2.67 1.11 2.27 0.94 1.45 0.61
Sl Orchard 18.39 7.62 21.87 9.02 35.35 14.95
Mt Woodland 214.72 88.98 209.27 86.28 188.68 79.82
JKAK Water area 5.54 2.29 9.14 3.76 10.93 4.62
S Total 241.32 100 242.55 100 236.41 100

>z

1995

o7 F
2016 4

L]

2006 4§
[ ]

0 500
®  HHEEL L m

B3 1995—2016 EF3 S5 EESRGERENEEOTEETK

Fig.3 Spatial changes of ecosystem services value barycenter for Xunwu County from 1995 to 2016

x5 F5H1995—2016 £ 4 XAESFRGERENNEE

Table 5 Values for four ecosystem services in Xunwu County from 1995 to 2016

1995 4F In 1995 2006 4F In 2006 2016 4F In 2016

iosiiﬂfﬁi categories V:)aff/ Propzlf't{iiﬂn/% {?ﬁ / Pmpiizun/% Vzﬁl{f / Pmpiizﬂn/%
10°JC - a 10°JC - a 10°JC - a

HEL %5 Provisioning services 11.74 4.86 11.84 4.88 11.12 4.71
PR 55 Regulating services 165.19 68.45 166.83 68.78 163.68 69.23
SCHER S5 Supporting service 53.54 22.19 53.08 21.89 51.17 21.65
ARG Cultural services 10.85 4.5 10.79 4.45 10.43 4.41
S F0 Total 241.32 100 242.54 100 236.4 100

3.3 A RGURS U EIR 0] RHE
At 1) SR Bl 5 A 7 3R 1995—2016 4[] -5 ELAR A= 35 R G0 AR 55 I (e 080 9 e 2 2 U, SR AR AR R
GEMR 55 B A 13.01 4270, UM 1] 4 TR AL, S BUFAE S R GEIR 55 M EHs > 1.82 /278 (£ 6) .
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B4 F581995—2016 FEFREREMEZEETL
Fig.4 Spatial changes of ecosystem services value in Xunwu County from 1995 to 2016

a BT S N S (B AR 1 ; b BE T B TAR 142 ) 224k

At ) K AR AL 2 T 880 1995—2016 4[] -5 BAE A 35 R GE IR 5 O (LM it £ 25 Y, S BUR B R GRS
WERE N 4.51 4250, U A T ) R b RO 56 Ak, S BUF A S RGUIR S5 (B39 hn 3.74 {20T(3R 6) .

F6 FBE 19952016 FEFRERSMERERE/ LT

Table 6 Ecosystem services value flowing matrix in Xunwu County from 1995 to 2016

2016 4E In 2016

1995 45 In 1995 4 el bty ki X B
Farmland Orchard Woodland Water area Mining area Built-up area
A& M Farmland 0 3.74 0.72 1.6 -0.03 -0.2
JRbil Orchard -0.79 0 3.7 0.81 -0.15 -0.32
Mt Woodland -1.82 -13.01 0 4.51 -0.28 -1.2
KA Water area -0.45 -1.05 -0.79 0 -0.02 -0.27
"X Mining area 0.01 0.06 0.01 0.04 0 0
AV Built-up area 0.02 0.09 0.01 0.17 0 0

3.4 HEBRGRS M ETEBURRNE

AR 25 Fh A MR S A A 28 R G R 55 (6 R 800 ) B T I EE 50% , 115 7 1995 482006 45 Fl
2016 4F 3 NI M 2R 0 AR S R GRS M E AR AR (8 R EO BUB IR B/ T 1 (L S) o AR A i
TR HE B 22 SRR MR R A B A/ ABLIR] — MRS R4y 22 30 /DN, 3 B AR 28 R G R 55 (L M1 3R 4K
BB B = B BF ST S SR AT A

4 iE55L

41 hHg
B RGIRS I EWF R A S AR A RGE RS, B AT S R GRS I E 5T 77 REU RS, B
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Fig.5 Sensitive indices of ecosystem services value for four land
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B4 M 55 BR A B L /K PRV SE B M, oA PR R 3R T B A8, dne] 2 37 26 285 R G0 R 55 0 o d 5 1 1 B =2 TR 1Y)
B 2R 0 AR TE AR 5T N B TR R0 V) E B PR ), 5 Ah I E AN 2 2 PR 2 A 2 38 25 52 31 E L &R
IRENA R A S R G MR 55 T A B, FLA A8 1 A8 AL I AN BB B S i AE 25 R Ge i A4k, i an i+ A 2R3 8 5 3L
FRMAA: 25 Z G0 00 TRk A P AR %) AR 55 AR Rk 20> | L T ek Lo A T gk
4.2 5

AHFFEAE Landsat TM/ OLL 32 JEA G A FR(F B R GEH AR SCHF P T8 1995—2016 4F (7] - 1A 22 1k
LT oM, HFIFH 224 8 PR -0 b R FH AR b5 R I A2 2 R G IR S50 (B 0 A A LA 7 0 B, AR
FELEIS .

(1) F 8 1995—2016 4F[a]4 H b i B S 20, Sl K A4 | i FH b T RS2 184 o 9 o %) 4 1
AL ol R ] AR I P A HE bR T A ol R el A 5 S ) SR el S R VR T A Ak 5 B R 4
JH M == R 5 A B RUAR 1 5 1k
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(2) F-5H 1995—2016 4F[0] 4= 25 R 50 i 55 0 (19 A8 4k 2 30 B S 1 B B MEARRAIE < 1995—2006 4[] A= 2%
RGNS M EF = 52006—2016 48] 4= 25 R GEM S5 U B T B 5 1995—2016 4F[A] A 28 R G0 MRk 55 (LA A5 5
TR

(3)4 5 A FHZEHAI 1995 4F 2006 4F- 1 2016 4F 3 NI SR Mt AE 25 R G i 55 I B ok, (LA
H 2 TR 4 RAEB RGNS FAIF 1995 4F 2006 4F-F12016 4T 3 4~ HF 20819 IR 55 M fe ok, H:
P {EL S e R I 080 (R AR AARAE RSR AT  FREE #

(4)1995—2016 4], F- L EMEBMFHE S LS BEE MFEANELE AN 2 () AR RSIRS
Brie s hn, Hfth & (B1) LE B RS RSIME/D 19952016 4F i), 512 B4R 25 R G IR 55 M (0 0.0 1) D 1 1)
30 204 m,
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