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Abstract The purpose of this study was to provide references for making county land use planning and policies on
ecological protection. Landscape pattern analysis, quantitative evaluation method of ESV,and correlation and sensitivity
analysis were used to explore the change of landscape pattern and ESV, the correlation between landscape pattern
index and ESV of Quzhou County during 1985 — 2012 based on data of land use in 1985, 1999 and 2012 of Quzhou
County. The results showed that: 1) The landscape fragmentation and heterogeneity increased, the landscape diversity
decreased,and the influence of human activities on landscape pattern strengthened during 1985 — 2012 in Quzhou
County;2) The total value of ecosystem services decreased by 67.041 1 million yuan,and after 1999, the decline rate
of ecological service value has slowed down compared with the previous. The ecological service value structure has not
changed significantly;3) ESV was positively related to SHDI and negatively related to NP, FN, D, AWMDF, responded
slowly to the change of NP, FN, and was sensitively to the change of SHDI, D, AWMDF. In conclusion, Quzhou should
reduce human disturbance intensity of landscape and strengthen the protection of landscape diversity to improve the
overall ecological benefits.
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Fig. 1

Location map of Quzhou
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Table 1 Summary table of pattern index
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Table 2 Pattern index of landscape level in Quzhou County
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Table 3 Area of various landscape types in Quzhou County hm?*
W2 SOUL R A T FUAE L3R (MD / %
Landscape 1985 4F 1999 4F 2012 4 Landscape type area change rate
type 1985—1999 4F  1999—2012 4F
b 54 972.13 53 859.54 54 827.58 —2.02 1. 80
M 729.07 431. 84 464. 61 —40. 77 7.59
el 268. 96 524,62 329.72 95.05 —37.15
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Table 4 Pattern index of type level in Quzhou County
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by WS Landscape index
Landscape
type Year NP PD PLAND/% AWMPDF, LPI

1985 2 045 0.037 2 80. 72 1.271 6 0.003 3

H Hb 1999 2762 0.051 3 80.33 1.259 9 0.003 2
2012 4211 0.076 8 81.01 1.283 3 0.003 1
1985 76 0.104 2 1.07 1.268 7 0.000 5

Mt 1999 43 0.099 6 0. 64 1.276 3 0.001 0
2012 480 1.033 1 0. 69 1.360 1 0. 000 4
1985 43 0.159 9 0.39 1.274 1 0. 000 4

el i 1999 60 0.114 4 0.78 1.264 7 0.000 5
2012 531 1.610 5 0.49 1.368 4 0.000 3
1985 1 0.024 1 0.06 1.243 4 0.000 6

b 1999 1 0.023 9 0.06 1.224 6 0.000 6
2012 763 2.088 8 0. 54 1.373 6 0.000 1
1985 1002 0.096 5 15. 25 1.333 6 0.0019

B e 1999 1313 0.125 6 15.59 1.331 4 0.001 4
2012 3821 0.384 4 14. 68 1.3111 0.000 0
1985 29 0.078 4 0.54 1.494 7 0.001 0

7K 8 1999 61 0.132 4 0.69 1.429 0 0.000 6
2012 366 0.386 3 1. 40 1.452 8 0.000 2
1985 159 0.1191 1.96 1.288 7 0.0011

R 1999 123 0.096 7 1. 90 1.277 6 0.001 2
2012 101 0.124 9 1.19 1.290 7 0.000 1
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Table 5 Ecological service value in Quzhou County i

SO A AL/ %
Landscape 1985 4F 1999 4F 2012 4F Variable Rate of

type quantity change
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Table 7 Statistical table correlation coefficient and sensitivity value
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r —0.684 —0.691 0.737 —0.737 —0. 865
CS 0.068 0.068 1. 656 13. 847 13. 242

4 ZR5Wit

4.1 Zig

38 35 ) i R B 19852012 4F 5t WK R B A5 A8
A4 #7225 R 55 A A e 2 DA L A S L3 B0t A=
A5 55 A0 18 B4 52 e ML AFF 92 AT 6

DT 30 47 f il JR] Bl 57 UL 3 A 52 e mie Ak & e L 5t
OS5 S 3400 S U 22 MR AIG, SO R TR
B, SRS SR 12 PR 22 A LB R BIORA A5 Y S S AR
4 1) H 32— A3 B LA 500028 R T 32 IC 9 4% S
A . NI B 0] SR S 1) 52 e P B S R AR

2)1985—2012 4F iy J&] B A= A R 45 (il 8k 2
BUASWT T R ey a9 30 30 AR ] ity J8) B 9 A= 25 R 55t
HEW /T 6 704,11 J7JG, 4L ik —14. 12 %, fih
JA B AR S5 I AE G5 A AR — 300, R R AR KA 5,
bR K IR SO A AR S AR 55 A (R il R B

A 25 AR 55 (LA 2 AT 2 Bl L L R R
WA= 285 i 55 A (ELIT o3BG BB e/ 0 o e i D ot 5 0L AT 9
FEA B IR 2R 25 Ik 55 O (6 PR Al O B HL B2 A
iR

3) 37 WA HOuk A2 25 AR G R 55t 8 64 5w AL A
B W1 A= 250 55 A0 {1 A 2 il 5% 00 22 R P 96 i 3
T (BB N 640 B8 LA R S5t SOLRBE R B2 £ 8 i ik 2>
FLNZ I S0 Az 25 1 55 40 (52 o 5 2 W] A
4.2 itig

D) HAT . S04 80T 5 AR B RS M EAZ A
ZEG IR AN Z UL . 1 D5 T T A B O R
AR T DX sl A 25 e 55 A G5 R A UM BT A
WL R 19 A T 7 T AN [R] S 0L A 5 ] 4
AR A 25 IR 55 O B A 52 e . BT 5T Tk TR AR )
17 XA BT BATHE (B . BeSbh, th TABE T
] R B R 7 0 A AR M3 TR 3R DA At 2 ASCIR R



156 R S N

2017 4 5 22 %

X DXCIAR 25 IR 55 0 (B8 52 W L 78 4 5 B 58 R AT
ot — 5% .

237 Jb A it JE] B oAb AR G i 3t B 3L AR G
B R R AL AN HATF 5 X8 4K 3 52 6
HB TR HIE » 24 - 4t ) 32 BUAR BRI L JE A T LA
Hb Ay T 8 T S AR X B — 1 SR Ry . G 30
AR B 3 AT D7 SR e A B SRS )R
AR A S R SS B A A TR BB . SR IX
S WA Jas LA B A 25 22 e IR 55 096 722 14 TR 3l
o ESR IR FI A PR X T ) RS A HL G
PNERAY & IR S TN RIS S JE o S I
Horptd 25 22 U A Jo AR )2 BT 5 1R A1) b 3t A1) D7
2 X DX AR 5 W A 2 R S5 A (5 o A R
1985—1999 4F Jy i L4t 2 22 3¢ R 5K il i B K
o U AR A bR [ IR R A - A 7
AT ECE A 2 R G55 M (E R R T B 1999—
2012 4F , %5 1] S %0 A0l £ 4 DA R 2 35 SO A B Y
iU D= e e w5 25 5V 2 I R
b AR K T34 1) R DA B OK R Bt 1 25 29 F
bl A M bR R 0L T AR BT[] T R L K
S5 UL R T AR s 1 A R P 6 A 2SI 55
(L F) 11 6 7 08 B [5] 58M F 22 A W [l I 4 g 17 B O
A AT AR S BRI

3 AR SO A B = LRI A S 1]
TEA WAL 22 2857 J Jle PR L 22 4 B T 4R T il JA
EL R B e B AR AR ER BT L A S 2 R A
o T8 3k AR A TR R 2 5 A Y bR L K K el
A A A5 IR 55 (B BT R AR B 1 S O0LTED AR L T RS
2 RRLA Ml T 3t o A E  3 E OBRUIR 55 T RE Rk
5 ) SR LA 5 BRI A SR o R R RO R
I+ I O A 25 0 24 ) 32 3 R 9 /0 B R AR 0L
RBRE JEE 5 5 2 S it B 1 — 20 o b M ) R A
IRV A 2 B2 LA ™ 25 A L A R TR 28 Y TR
R B B A 2R 55 D+ AT B b S 45 ity ] B
NRFEE K S BN H AR B R A AL

S E 3@kt References

C1] SRy, IR WT, TR 224 R O % 1 e b X Lt e A B %
& BOEFH AWM BEREE,2007,29(4) :193-200
Zhang H B, Liu L. M, Zhang J L, Zhu Z Q. A dynamic
assessment of ecological security of land resources in loess
Hills Region[ J]. Resources Science s 2007,29(4):193-200 (in
Chinese)

(2]

[3]

[4]

(5]

(6]

7]

(8]

(9]

[10]

RO X BRI SRS SR i N T IR IR B i T SRS )
e XA 74« LA A 2 4 1) 3 B I [T ). BE R4, 2011, 33
(6):1138-1144
Liang F C, Liu L M. Quantitative analysis of human
disturbance intensity of landscape patterns and preliminary
optimization of ecological function regions: A case of Minqing
County in Fujian Province[ ] . Resources Science ,2011,33(6) :
1138-1144 (in Chinese)

RGEEA R B b A A A T 0 AE T AL AR BT A A5 Y I i
FH: LAME T L) ). SRR, 2010,32(5) :992-999
Wu G C, Niu X. Application of an evaluation model based on
punishing variable weight for early warning of land ecological
security [ J]. Resources Science, 2010, 32 (5): 992-999 (in
Chinese)
A 5 2R, T O 2T R R T 4 X R
WS J5) 3 25 45 Ak T A7 A () BUR AT - LAPE RIS el R L], %e U8
BE2,2005,27(2) :154-160

Hao R M, Yang J,Li SY,Lei J, Yang B J. Dynamic changes of
landscape patterns and problems in urban fringe of the semi-
arid area: A case study from Huhhot City [ J]. Resources
Science ,2005,27(2) :154-160 (in Chinese)

AT BRSO DB L 3k 3% UL 2 F2 08 T Hb A A AR AR i A
ROV FIEL) ], B PEEL £ ,2006,28(6) :161-166

Yue S P, Zhang S W, Yan Y C, Zhang Y Z. The ecological
effect of land use change in Gongzhuling County [J]. Resources
Science, University2006,28(6):161-166 (in Chinese)

Turner M G. Landscape ecology: The effect of pattern on
process[ J |. Annual Review of Ecology and Systematics,
1989,20.171-197

TRAKEE A, B, SRR RS KB 4 W] RR LA SR AR S
PR AFFELI]. AR RS A 2 4, 2008, 16(3) - 741-746

Zhang Q Y,Zhou B T, Mo Y, Wu Q B. Ecological land scape
evaluation for regional sustainability of land-use[]J]. Chinese
Journal of Eco-Agriculture, 2008, 16 (3); 741-746 (in
Chinese)

R B B, F T b b R O SR BRI Ak
SIBTLTLL VU RS K225 - H AR RL W, 2008,30(6) - 83-87
Peng Y,Wang J L. Wei H. RS - and GIS -Based analyses of
landscape pattern and landscape fragmentation of Chongqing
Municipality [ J ]. Journal of Southwest University: Natural
Science Edition ,2008,30(6) :83-87 (in Chinese)

E R R AR R WL DX A IR 55 (X
JHAS AR e B . DA FE DE T U BE X A 5 LT ). B A A AR
2006,17(8) :1485-1489
Wang C,Wei C F, Shao J A, Gao M, Jiang W. Responses of
regional ecological service value to land use change: A case
study of Shapingba County in Chongqing[]]. Chinese Journal
of Applied Ecology »2006.17(8):1485-1489 (in Chinese)

JEV 95 L 3 /0 B AT SO AR LT R 2 vl SR WL R A Al R AR A
Srsgm )] A B4R, 2009,29(1) :232-238
Zhou T. Peng S L, Ren W T. Influence of landscape pattern



%

10 3

AVF A T AAE R B AR R R A 25 TR g5 (B v B T

157

[11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

changes on the restoration of stream in Dongjiang River
riparian buffer[J]. Acta Ecologic Sinaca ,2009,29(1):232-238
(in Chinese)

V547 B 52 20, e DU b 5 O AR SR AR Ak AR S R G R 55
R BT DL AR5 RN R 244, 2013,29(4) :471-477

Xu J R, Dong J H. Response of ecosystem in service value to
changes in landscape pattern of the Nansi Lake Wetland[]].
Jowrnal o f Ecology and Rural Environment »2013,29(4) 1471~
477 (in Chinese)

XA E LS [ IR N L BRSO SO R 5 AR
BMSSMEVFIE LIRE 0T ] K AR FFRFSE,2012,19(3)
221-227

Zhao Z G. Wang K R. Xiang K C, Xie X L. Assessment on
agricultural landscape pattern and ecosystem service values of
Jidong Plain: A case study of Luan County[]]. Research of
Soil and Water Conservation,2012,32(5):93-96 (in Chinese)
SR WTBH  E v, X 2 K WR B AL, B AR AR BRI ARV b R
0 ST DX A 25 2R MR 55 1 % S5 WA JR) A2 Ak g e 2 [ 1. 9
H A2, 2010,21(5) :1174-1179

Zhang M Y,Wang K L,Liu H Y.Chen H S,Zhang C H,Yue Y
M. Responses of ecosystem service values to lands cape pattern
change in typical Karst area of Northwest Guangxi[ J |. Chinese
Journal of Applied Ecology. 2010, 21 (5): 1174-1179 (in
Chinese)

S R A S AR I L X35 - 5K 3 2, 2 07 0 TF IR T B
FFIAS JR A2 Al B JEAE 25 22 LT ] AR 3440, 2006, 26 (9)
3025-3033

Zhang G K,Deng W,Song K S,Liu J P,Zhang L. H,Li F. On
the land-use pattern shifting in Xinkai River Basin and its
ecological significance[ J]. Acta Ecologic Sinaca ,2006,26(9)
3025-3033 (in Chinese)

RN RN T A U R WA R 7B Ak 4 BT 5 A B A e K]
FLIT. 22K AR R,2010,46(1) :65-70

Zhu X H,Song X N. Landscape pattern changes and transition
tendency factors in Shiyang River Basin [ J]. Jowrnal of
Lanzhou University : Natural Sciences »2010,46(1):65-70 (in
Chinese)

kAR, A B R N e, B BT SRR R Y T 5 N R
TGS A S KU AT < DA SR R LT . B AR TR AR R,
2014,29(3) :410-417

Zhang X B,Shi P J,Luo J,Liu H L, Wei W. The ecological risk
assessment of arid inland river basin at the landscape scale: A
case study on Shiyang River Basin[]J]. Journal of Natural
Resources ,2014,29(3) :410-417 (in Chinese)

B A+ T S b o A i e 2 T 9 YA B WA R A A R A A
e 45 4 {2 [0 . 28 55 3 3, 2016, 36 (5) : 175-180

Chen X, Wang K L, Qi X K, Li H B. Landscape pattern
changes and evaluation of ecological service value of the
Xiangjiang River Watershed[ ] ]. Economic Geography, 2016,
36(5):175-180 (in Chinese)

A, KA. T GIS W75 5 5 5 WA R I 25 3l 25 F 50

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

(I P I R 27 2 4l - AR 22 i, 2013, 41(6) : 74-79

Guo B, Zhang L. Spatial and temporal dynamics of landscape
pattern of Qitai county based on GIS[J] Journal of Shaanxi
Normal University : Natural Science Edition ,2013,41(6) ;74-
79 (in Chinese)

X AR IR Bt ) T 55 0 5 DA R 30 25 03 i AR 3 X A4k
P RARTELD]. 2% L AR AR R 2, 2007

Zhao D J. Study on Dynamic Analysis of Landscape spatial
pattern and ecological sub-area regulation at county level[ D].
Taian:; Shandong Agricultural University,2007 (in Chinese)
KRR L S5 L BEACRR 8 8. Eh B DB B A R AR B AR R
S R A ST P R I L) ] i E ARl K AR, 2001, 6
(5):42-48

Zhang F R, Qi W, Xue Y S, Huang Q. Farmland quality
indicators and its application in evaluating sustainable land
management in saline soil area [ J]. Journal of China
Agricultural University ,2001,6(5):42-48 (in Chinese)
Costanza R. The value of the world”s ecosystem services and
natural capital[ J]. Nature,1997,38(7) :253-260
Wb KRB EL L IR BL E R B R R P EAESRERS M
LI, BEUE R, 2015,37(9) . 1740-1746

Xie G D,Zhang C X,Zhang C S,Xiao Y,Lu C X. The value of
ecosystem services in China[ ] ]. Resources Science , 2015, 37
(9):1740-1746 (in Chinese)

. A S R GRS M A SEEALI LT ). B AR, 2012, 17
(1):16-18

Xie G D. Realization mechanism of ecosystem service value[ ] ].
Environmental Protection ,2012,17(1) :16-18 (in Chinese)
W AR B BREE B RR. N ETERAIRNASR
Se IR 55 M B AL T [0 A AR B8 IR % 41, 2008,23(5) - 911-917

Xie G D,Zhen L, Lu C X, Xiao Y,Chen C. Expert knowledge
based valuation method of ecosystem services in China[ ] ].
Journal of Natural Resources, 2008, 23 (5);: 911-917 (in
Chinese)

A NIRIEFTE E R R. hEgHELE M et T E S
M WL - 1986, 2000, 2013,

National Bureau of Statistics of the People’ s Republic of
China. China Statistical Yearbook[ M]. Beijing: China Statistics
Press,1986,2000,2013 (in Chinese)

E R Gt Jm e it 2 L i A wlL b AR R g AR % (M. b
5 E G R, 1986,2000,2013

National Bureau of Statistics Division of Rural Social and
Economic. China Rural Statistical Yearbook [ M] . Beijing:
China Statistics Press,1986,2000,2013 (in Chinese)

M B g it )R R B gt AR UM AL b F B geit e,
1986,2000,2013

Quzhou
Statistical Yearbook [ M]. Quzhou: Quzhou County Bureau of
Statistics,1986.,2000,2013 (in Chinese)

S EATEE XA A 2 T T R SR SR 0
ABIPNLT]. M3 24, 2003,28(3) :363-371

County Bureau of Statistics. Quzhou County



B R = I A N 4

2017 4 5 22 %

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

Peng J, Wang Y L, Liu S, Li W F. Landscape ecological
evaluation for sustainable coastal land use[J]. Acta Geographic
Sinica,2003,28(3):363-371 (in Chinese)

W ety , 25 SCe BB SC. AR 2 2R 0 IR 55 O 3T Ak 1FF 5 0 o
A2 M) RS2 4. 2006,26(1) :205-211.

Yang G M,Li W H, Min Q W. Review of foreign opinions on
evaluation of ecosystem services[ J]. Acta Ecologic Sinaca,
2006,26(1):205-211 (in Chinese)

SR BT st ) 2 A A 2 2R 0 IR 55 0 6 B0 9« DA Rl
SBILDT. b v B TR 2, 2012

Zhou Y. Study on ecosystem services value based on land use
change: A case study of Jin Cheng City [ D]. Beijing: China
University of Geosciences,2012 (in Chinese)

K . R T AR AN R G0 IR 55 M A 1 st R P 25+ A AR B e (D .
P22 PHAE 2y, 2008

Zhang J. Research on the optimization of land use structures
based on ecosystem services value [ D]. Xian: Northwest
University,2008 (in Chinese)

SRAE. BT A S R G IR S5 0 (E 09 7 AL B R T 2 4 O A B o
[DJ. A M < i i K K2, 2010

Zhu M. The study of land use structure optimization in Dehua
Country based on ecosystem service value [ D]. Fuzhou: Fujian
Normal University,2010 (in Chinese)

AR, SR o B B B W58 L0 ], AR 2. 1995,15
(4) :345-350

Fu B J. Landscape diversity analysis and mapping [ J]. Acta
Ecologic Sinaca »1995,15(4) :345-350 (in Chinese)

SRR, b U AR AR AR A I 4% 2 [A) A% R 3 A e G AR BT AR
[DJ. i BRI KA, 2014

Zhang L. Analysis of spatial pattern of ecological network in
Pudong New Area,Shanghai[ D]. Shanghai: East China Normal
University,2014 (in Chinese)

FFRE L REE EIRE BT A B B0 R G AR
Ja 22 R S]], BEUR AL, 2010, 32 (9):1634-1642

Wang C L, Zhang Y L, Wang Z F, Bai W Q. Analysis of
landscape characteristics of the wetland systems in the Lhasa
River Basin[ J |. Resources Science ,2010,32 (9):1634-1642 (in
Chinese)

JOR L RL IS B R R AR L AT L R 1982—2012 4F 1 14 i)
T b 5 WA JR i A8 3 BT LT ). BRI AL, 2014,36 (4) :865-873
Fan Q, Du T, Yang J, Xi J C,Li X M, Chen P. Landscape
pattern changes for Nansihu Wetland from 1982 to 2012[]].
Resources Science. 2014,36 (4):865-873 (in Chinese)

AEIGEFE AR B L AT S ST, AR B TN (R Bl S R

[38]

[39]

[40]

[41]

[42]

[43]

HRBEBREM S M EZ B LT B A SR 2 4
2015,23(3):373-381

Li X S,Zhu Y M, Zhao L, Tian J J, Li J. Ecosystem services
value change in Qinglong County from dynamically adjusted
value coefficients [ J ]. Chinese Journal of Eco-Agriculture,
2006,13(2):2015,23(3):373-381 (in Chinese)

& UL XA A AR A S AR S R GRS M E S S AR L 5T
(D] B < Wi K%, 2012

Deng S H. Dynamic Effects on Ecoystem services value with
regional landuse change[ D]. Hangzhou: Zhe Jiang University,
2012 (in Chinese)

R, RS2 X B i B, A 0, P /i DX A ) 5t
WA JR) A5 A X A 25 R 45 A A 19 S i < A SR DRl ik 1T IX g 81 L) .
DU N R 22240 FARBR 2 AR, 2012, 37(7) : 114-118

Shao X Y,Dai X Y,Liu Y, Yang C X,Li B,Sun X F. Impacts of
landscape pattern change in regional land use on ecosystem
service value; A case study of Yongchuan District in Chongqing
Municipality [ J J. Journal of Southwest China Normal
University : Natural Science Edition ,2012,37(7):114-118 (in
Chinese)

INEE 2 R TTLL BRSO A A IR 55 ¢
(DX - A1) A8 A By LT ). 225241, 2010, 30(4) : 887-894
Sun H L,Li W H,Chen Y P,Xu C C. Response of ecological
services value to land use change in the Ili River Basin, Xinjiang
ChinalJ]. Ecological Academic Journal ,2010,30(4) ;:887-894
(in Chinese)

Dy IRYE SRR AE I T PR T A DXL R AR 35 IR 55
AL K 2 58 4 . 2012.32(5) :93-96

Yi W Y,Su W C,Li X K. Landscape patterns and ecosystem
service values change in Changshou District of Chongqing City
[J]. Bulletin o f Soil and Water Conservation ,2012,32(5) ;93-
96 (in Chinese)

FEECAE K R R TE L BT L KR L O SR B RO
IR SRS RS A AL ALl K224, 2010,
38(10):51-54

LuJ H.Zhang G K,Song K S.Zeng H L.Zhang S X.Su M X.
Variations in landscape pattern and ecosystem service values in
Zhenlai County[ J]. Journal o f Northeast Forestry University .
2010,38(10) :51-54 (in Chinese)

Cynthia Croissant. Landscape patterns and parcel boundaries:
an analysis of composition and configuration of land use and
land cover in south-central Indianal J]. Agriculture Ecosystems

and Environment , 2004,101(2/3):219-232

ﬁ"ﬁ-‘éﬁlﬁﬁ i?&“\ﬁra—



