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Eco-service efficiency assessment method of urban land use:. a case study of

Changzhou City, China
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Abstract: The output of natural eco-service function is eco-service efficiency; it can be divided into positive and negative
eco-services. Rapid urbanization occupies amounts of non-construction areas that are important for maintaining local
favorable environment; this process affects the natural eco-service functions, and results in deterioration of city’s eco-
environment, in other words, the negative eco-service efficiency increases. As a typical rapidly urbanization city at the
eastern of China, Changzhou's urbanization occupied lots of lands for eco-services, it caused many environmental problems.
Under the support of GIS and RS technology, this paper used methods of grid analysis and complex ecological assessment,
and established the spatial indexes system for complex eco-services efficiency assessment from both positive and negative
eco-services of the current land use. The results show that there is about 64. 5 percent land’s complex eco-service is
positive, and 35.5 percent land’s complex eco-service is negative. According to the city’s current land use planning trend ,
it would result in more lands changing from positive eco-services into negative efficiency. The results provide a scientific

reference for decision-making of local land use planning and management for urban future development.
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KB 1068. 9mm; H IR FE 2 |, 4F H BB ] 2035h, TR  AETCRE A 237d 5 3 4F S XUm AR KL, F BB A
PUZESBH  HM TR 5 TR AR 2 AN BT, B R 7 IX B AR IX R EEHE X b IX sk X T 4
Inmi, RSSO T X BRI AR B, BT e BRI AaaE X S A 1864km* (B 1)
1.2 Hdikii

TR ELRIEBESE A T 2006 459 H 18 H Y LandsatTM 38214, LA 1:5 J7 HBJE & A M 7 b ) B0
REWE RSB, T Erdas Imagine 9.2 -5 1 RRARIEA T4 8 LA IEFIECHE S | 2 BEHOE DG B0s 61 7
H R 3 AT W B 43208 R 9 DX 0 R by Bl e P /K 3 7 15 3 DU 35S 3 o il WL EBURE: 1) 3k %o 28 435 2
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PRI AT ERAE 1 A S0 B D 8 AR AR R 00y = 9dR
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EAER N T B SRR, T T RAE AR 2SR 55 9 2SR
FHE, FEPRAIEIR 585375 125 ) i T e ikt S il +
MY A= A5 55 HEAT 23 TR RO 238 o B LAAS SONS 1 3 i 9F
Pl T ANk 1 $545 , % 1 hE bR A i L K
REDRSRTT 3, 38 3 1 3 P W 6 B s R A J2 W Bk i
BT I — BRI S 3 A AR A
1.3.2 beifEfedrik

S. M8 FRAs WEAL A, max (index ) A 38 45 i KAH,
min (index) WAR RN index, %, 4EHR(H.

A= MR 55 IEONARECH «

Service_positive = Zpi xS,

A SR 55 SRR RN

Service_negative = z p; XS,
7, Service _ positive A 1E BN ZF A 38 AU, Service _
negative TN LR G165, p, T i DNEPRAIALTE S, 2 | DN EPRAOFRIEIL (R

F1 THESRSHBIFNIER

Table 1 Indices of land’s eco-services efficiency assessment

E1 WRRHEMEE
Fig.1 The location of study area

SRR (ERART)

—gsb ~ b R AR R b S hRUE
1* indicator 2" level indicator Weight Attribute indicator eve. 1n. 1ct51t0r Weight
( Quantity indicator)
BEEDMS IR R ERUT 0.57 WAFKIR JAEULRE DA Al R AR 0.23
Complex eco- . VAT AW A YRR R v
service efficiency Positive [ i T 48 NDVI 4R %L 0.17
AW A A T R 0.15
N Fil
P e %iﬂﬂ&ﬂﬁ%(arﬂﬁﬂﬁ 0.13
FUEE &5 9 Ak R F 70 2 S K/ TR 0.15
K A + 0.17
HE T 0.43 R/ YL 2 38 FH Hi L 3] 0.28
Negative Wl S FH i ] 0.19
SO UNEE: 74 0.25
REIRIHAE Tl b L A5 0.28

ARSI I A 1R8O0 -
Service_total =p ;.. XService_positive—p,. ..., XService_negative

i p o EDRE p, . KD
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o e
it e
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Vis "r__
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H H i
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Fig.2 Land’s positive eco-service efficiency
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H T A AV it DX, PR R P G Y A i 2 a8 ) 2 I e S R KR 5 55 AR R il B I it
BiRE WM TIRH AT 22, 17 XN BT DR T BR o 200 S AR 109 e A, 3o T R T AR e 20 122
90 4EAXHY 17% TFREE] 2006 4F /9 8% , AR IR RLBK Tm 715, /K B0 M A LK 8 25 D RERT 2R 35 1. 55 4
m’ , AL AR BB TR 1. 24 42 m® | TTS FTSR T A AR 0 TTE B4 98 28 DREAR 1. 57 42 m® 3R MK
Sl R R T R L B T KR

(2) R AT 1Y K [T RS SR A

AR 7 T e A M e B I3 R 2 R - S0 32 A% Ml 2 S P, T 522 W 68 S5 1 A 7K - 7 452 0
i, 2 m L BRI K PR S5 B R B 3R S SRS N i AR B i DA P L AR R ¥
v, g M SRR S0 A AR rh A X, S N X N R 2 1 AR R SR T %
KA RGP L B RS BN R a3 A 2 b Y A S R G Gk
AR [T 7 B — S AR B AR SR B (3R 2) .

R2 ENMNTERESERINGE

Table 2 Capacity of oxygen releasing and carbon sequestration of plants

FH 27 T/ km? WRIHE ) Wk Co, #/(1/a) Bk 0, &/ (t/a)

Land type Area /(g'm2-a”')NPP CO, Sequestration 0, production

FRHE Forest land 99.51 1912 310128. 89 228315.77

i}l Grassland 4.74 900 6953. 58 5119.2

B Farmland 1016. 38 650 1076854.61 729776.4
(3) BB - g

xR A SRS TRe T A R AE R R R IR —, T H B ZE G I T )
P, FEATIE ST i, T 0 A 0 5 A 7 e T B TR A A A T RRUOR e, R KR K AR P R
Jio S5 2, 1991 4, H M T A B AR S T KR AR 64. 9% , Fi 3k T AL A Tl fh R AR B b 1l REUAS D
D Bk 32 B AL Sy 3k T R F b Bk 2006 AEFRAICE] 43.9% AR TAE R RE AL TR R R

(4) FFE2E

L M BEHR Y IR 551 A R kAR 55 DO BB 1 FE 248 b, AEAN R A L RUEE A AR RS 248 . AT IX i 32 22
N el St S LA 45 2N A by 21 25 FH i B A 25 IR 55 T BB I A 22—, AR SC LA H AR A [) 2 el IR 45 2 A o o %)
XoF BT A el S 08 1000m % vh /T , HEA T BR BOARAEAL , P 2, 3T O DO T 28 Bl ARG B e, Hogs
SR R b 1X 2 Bl 2 b DU AR G 01, 48 SR I S A el 4 b, % HL I 45 1 BT £ 8 i i R/ IN T A 347 4% 5 F 9 IXC
THFRAY 18% 2247, B T3R T At XA B AR XS A2 v, S it vt XA AHEARAIL T R AP I s AR S IR 55

(5) LR

W AR NS AR I R B W BE T, DA R R 45 G B AT 7T DX A R 1) i 8 o A v 1 A A
55 DRe , HAE S SS B 55 B S NS A SR R i i 2 TE AR G, BB ] K 1 300 2 208 il 55 %) 3k i T
MR A BRI E ) A GO A R 1 b A T SR US|, R i 2 2k K 55 1 ALY ER AL S i it
MBI GAAN , P SERUM ARG AE Ry Ry LR A S 3800 o 0T 1 v DX R 32 25007 B SR AT LAl g 7y 1X
8, 07 (B LA B IT PR b 375 458 22 14 7 P S R 38 DX 3 ) s s i 5 v (161 2)

(6) K EAR-HF

B K R A S T A T A 5 AR RN T 0 R A R A 2 A T Y R
99.89% /KRG -2 | A IT 0 R L HEAIFEKRE bR T E 25 3 T A SCA , 36 5 HE Bk 14 28 RUAR
Koo FT RN ISR 22 BORA, Br ATE A i - b A 7K R R RE 1 B9 A S IR 55 D e, AR R R A L) £ i A
0 7 6 2SR R TR 6, SN T AR S /KB BSOM > e b > B b (81 2)
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SO AR & . AWEFE N T RAESOULAORERE FE , e 1 3lorin A1 88 BEAE S RAES K, N 10 B O RAE
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RATFYRiE WA RN FE
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i il
BTN, | i
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B3 THESRESAIME
Fig.3 Land’s negative eco-service efficiency
F3 EMNH LR WEEREH
Table 3 Land’s landscape pattern indices of Changzhou
E3] BEHEL B SOUBARFEEL LST B RBEYAREL LP1
Types Number of Patches NP Patch density PD Landscape Shape Index  Largest Patch Index
At B A F I H Arable land and unused land 14709 7.81 200. 29 1.20
WAE #H% L Urban construction land 57696 30.63 312.44 0.44
FRHb Forest land 40742 21.63 289.16 0.63
MR HL I Wetland and River 22491 11.94 124.72 7.98

(4) RETRIHAE

1E 2006 4F5 N T A FE R A BRI 55—l 3.79% 55 7=\l i 60.37% 45 =72\l 5 35.85% .
PN IE AR TP ) Tl Ab B Bt , 01T ) & R e B BB IR A 480, T Tl ) BB S A3 A o5 3 i 1 BB VR 30 2% 119 =
BRSBTS AR B ek AR SCR FH Mk M o5 A5 0 ke i e 3R T A9 R R RE SR B — e AR 3R
H(E3),
2.3 EAAEDWREIR

W 1E B AR S ARONE IS N 5 T 1 i) 52 A A S T, 25 R L 4 TR, ZE R 3 1 Tkmx Lk 1) = A%
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