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Regional ecosystem health assessment based on land use pattern: a case of study

of Zhoushan Island
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Abstract: Land use pattern is one of the important factors influencing regional ecosystem health. An assessment index
system of “vigor-organization-resilience-service” was built to diagnose the regional ecosystem health of Zhoushan Island. Of
which, the vigor index was represented by relative density of vegetation, and organization index was indicated by four
indices of landscape pattern, including contagion, Shannon’s diversity, Shannon’s evennesss, and ineterfusion &
juxtaposition. The administrative units of town, township or subdistrict were taken for evaluation. Based on remote sensing
images and land-use-survey data, using GIS and RS techonologies, the spatial and temporal dynamics of ecosystem health of
Zhoushan in 5 successive periods during 1970 — 2005 were assessed in terms of the comprehensive parameters evaluation
modle. The results showed that the ecosystem health of Zhoushan Island declined in the past 35 years in general. It dropped
by 18% and 8% in good and ordinary areas respectively, while increased by 26% in worse area. The main reasons causing
the decrease of the ecosystem health of Zhoushan Island were urbanization, beach land reclamation and industrial

development.
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F1 1970—2005 FiEf 1L BEFHAKXBER TSR
Table 1 Area percentage of different land use types of Zhoushan inland between 1970 and 2005

JHH A T 5 Year

Area of land use type 1970 1986 1995 2000 2005
Fiih Forest land 48.01 47.16 47.17 47.18 47.65
E4b Dry land 12.82 13.97 16.67 14.65 11.07
7K H Paddy land 19.43 17.82 14.33 15.08 14.88
1o 7% E 9% Fi b, High-density built-up land 2.63 4.48 5.87 7.11 10.26
AP435 B2 8L 57 Fi b, Low-density built-up land 4.64 5.23 5.46 5.58 5.70
WK E 7K T Water surfaces 2.07 2.22 2.21 2.31 2.67
FRFH /KA Aquacultural waters 0.16 0.98 1.35 1.39 2.16
Eh H Salt land 0.47 1.36 1.41 1.37 1.38
¥4 Beach 9.78 6.78 5.54 5.34 4.22
41 Summation 100 100 100 100 100
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Fig.1 Assessment indicators system for ecosystem health
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Table 2 Calculation formulae and meanings of landscape pattern indices

2% Parameters A abfi fation AR Formula 2 X Meaning
m.m &ir Eik
. P[P =

iﬁgfﬁdﬂ CONTAG  CONTAG = [ 2 ;1 [ ( v gik) ( Zgik)]]( 100)  FoRBEH B AR

? L+ k=211nm =
R 5B z[(*)( ]
Interspersion and I U1 = r+l (100) FORBEYIR A S AR
Juxtaposition Index In Lm( m-1)

2

BREBERRE n TEFRG N 55 F 45 BELR A B i T
Shannon’s SHDI SHDI = - Z (P;InP;) TSR ALAE 1 B R X B2 5 i
Diversity Index =1 HIHE
BRI IR i(PlnP) FTFHR LRI BOR L4 E 50
Shannon'’s SHEI SHE] = — =1 FEETWRK T REZ HEME (5 B2
Evenness Index Inm RIS 431 )

2.2.3 B
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RGEHIVRE J7 AR RAE! | Rt , A SCHR A 7S [F] FF 3t 2 B % A 25 0K A2 10 SR AR P, HEAE S5 X B AR S i 52
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Table 3 The values for ecological resilience of different land use types

JHHBEAY Land use type K% 77 Resilience i Statement
18 Foret o 1 NS RIS DT B S FRATL, AR
FELERE X AR S P AR DX A 1119 BB 7 5 T A AR L R Y
W FiK ZE 7K i Water surface 0.9 PR A A28
758 7K 1 Aquacultural waters 0.8
54 Beach 0.7
FHERE R RE J JE VA &
4l Dray land 0.5
A5 5 28 59 F b Low-density built-up land 0.4
T 9% {40 A . High-density built-up land 0.3
#hH Salt land 0.1 X it S R GEIK S T IR STRRARRT AR/

BRI SHHRAKN
F o 2 A, ; F, (4)
KR4 L F NEERG B TT ;A0 i FSETEBF O | MR E S R A IR E
E%/[{O
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Table 4 Ecosystem services values of different land use types

FAHL 2R Land use type AR FE Unit area value/ (10° yuan+km~%a~1)

ZAHFSE The study [16] ZAWFSE The study [16]
FKHb, Forest land FKHb, Forest land 8.17 8.17
54 Dry land 54 Dry land 1.22 1.22
JK H Dry land JK H Dry land 3.17 3.17
T2 B 5K P M, High-density built-up land 2257 Fib 1.05 1.05
4% B 8L S8 F b, Low-density built-up land ~ Built-up land 1.15 -

] 7K JE 7K 1T Water surfaces 7K 38, Water body 4.85 4.85
F 58K I Aquacultural water 758 Fih Aquacultural water 5.73 5.73
Eh [ Salt land Eh [ Salt land 2.57 2.57
#§14% Beach Wi Beach 15.8 15.8

* YT LL 2000 45 (A% S 2L

2.3 T
HET, BEXBAES REMERITM TR FEERXT LT XA R B FRAk A H IR 8 05, e
SHTECX H 425 R G REPEN I RIRIAR 2 o A SCHRAE LU 2005 ARFTBUX R K A1L 5 17 4 2 BRI
EAEAA KBS RPN ST, ILIE 2(a) o
2.4 GESEOTEMER
TRV R P A TN R AR BN & AR, BV R R — B4, LR B WA ERKER . NIEBREN
A R RS R 2 S T R R ), TE AT 458 VP I 75 S X B8 in A TARHE AL AL B . A SCRAI AR (5) IR
EH— I EX SR T RN — AL,
X, -min(X,)
i max(X,) —min(X,)
AR (6) HHEAES ARG EFRELE & 754 SHI:
SHI= Y P, - W, (6)

Ko, SHI N AES RGE RS A TEEG P A — L E T8 45 E; W, ¢ 8RR EE, NEEE
BB ERES, I SH X TmEZE W 0, AR R A 3-8, 45 3R 2. VI 0. 222, CONTAG 0. 038, 1J1
0. 038 .SHDI 0. 112 .SHEI 0. 112 \RESI 0. 167 .KSI 0. 312,

3 FHERSHW
3.1 MR

e ER BT ER B RS FEN S S EASRG BRI RIS R — W E , AR B R IE A
(6) ,IHERBARXLFEME S BAESREBEITEN AT NSRS LS fE 2(b)—(f) .

3.2 EFERESMEZSFRHE

A [B) 7 BE A AT, S 1L 5 R BOR AS AH X 84 (& B4F) M £ 8 1970 4R/ 4 s3] 1986 4R/ 2 4
(1986 EJEfRFFAAE) , XL FRI i 40. 7% T R3] 22.89% , F I T 3T 18% ; R FERZAS— M £ HH 1970 4
) 6 N3] 2005 A 4 S, XIRTE AR 42. 2% T FEE]34.25% , T FE T 38 8% s f R R SARN 822 (&%)
H)Z 4 1970 4219 7 A3 AN %) 2005 £/ 11 4>, KIE RN E 17. 1% 3] 42.86% , BT 26% . Hik

(5)
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x5 ALBESRERRGEATNER
Table 5 The results of ecosystem health assessment in Zhoushan inland

{4 g% fRRRAS FREALAME RS ( £ BB AL E 40 ) Health scores (township number, area percent)
Health cass Health state  Standard scores 1970 1986 1995 2000 2005
—9
. % K 1F Good >0.8 1 12.8 0 0.0 0 0.0 0 0.0 0 0.0
First class
"t Bar
. 0.6—0.8 3 27.9 2 22.89 2 22.89 2 22.89 2 22.89
Second class Fairly good
=% —& 0.4—0.6 6 4.2 7 53.81 6 47.24 6 47.25 4 34.25
Third class Ordinary
4
PI% ﬁﬁ 0.2—0.4 4 15.3 4 19.13 5 25.7 4 22.2 6 35.2
Fouth class Relatively poor
H4 Fifth class 2 Poor <0.2 3 1.8 4 4.17 4 4.17 5 7.66 5 7.66

ATBUX R 2005 4F 5 A AL 2005 4F () 502. 65km® G it (Hdisth 476. 17 km® , WiYk 26. 48 km? ) s HARAE B A FE 2005 4E47BUX R
PR AVETHE , 7 2005 4538 B Y H W M Ss 23fE K St 24k 2

(b) 19704

(c) 19864 (d) 19954¢

(e) 20004¢ (f) 20054F

B2 1970—2005 f+ L BEA TN IERSHE
Fig.2 Synthesized indices of ecosystem health in Zhoushan inland between 1970 and 2005
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