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County ecosystem health assessment: a case study of 32 counties in Dongguan City,
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Abstract: With the rapid urbanization, the urban population continues to increase, and the land use changes increasingly,
which may induce the deterioration of ecosystems and cause threat to urban sustainable development. As an effective tool of
systematic analysis, the concept of urban ecosystem health can be introduced to comprehensively evaluate the development
status of cities and provide a systematic diagnosis for urban ecosystems. It is found that existing health studies on urban
ecosystems mostly focus on the scale of cities and urban agglomerations, but few studies have concretely analyzed differences
within cities, which is right important for urban ecological management. In order to further explore the characteristics of
health distribution within cities, we paid attention to the ecosystem health at county scale in this paper. After analyzing the
key characteristics of ecosystem health, we first proposed a new four-dimensional evaluation framework of county ecosystem
health including “ development level-service function-resistance of disturbance-maintenance”. And then we established a
multi-layer evaluation index system of county ecosystem health composed of 20 indicators. The evaluation model of weighted
sum was also constructed. In addition, the key contribution factors of county ecosystem health were identified based on the

analysis of change of county ecosystem health and spatial differentiation features. It is indicated that the state of ecosystem
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health showed a common tendency of deterioration for the 32 counties of Dongguan from 1995 to 2015, while the degradation
of the southwest region (e.g., Houjie and Shatian) was more serious than those of the southeast region (e.g., Huangjiang
and Qingxi). Among the four dimensions of “development level-service function-resistance of disturbance-maintenance” ,
we found that maintenance has been exerting a great impact on the county ecosystem health, leading to changes of ecosystem
health. It is further found that there were two main limiting factors of country ecosystem health, i.e., the scarcity of land and
its low usage efficiency. To improve the urban ecosystem health level of Dongguan, it is suggested to improve the usage
efficiency of land and other resources, and further adjust the development model and industrial structure. For example, we
can release the land stock market by three-old transformation ; promote ecological protection and especially ensure the health
of water, soil and forest; make use of the location advantages of Dongguan to optimize the industrial structure of various
counties. It is concluded that the study on county ecosystem health can help decision-makers better understand the
complicated internal characteristics in urban ecosystems, which is useful for balancing regional development and maintaining

the health of urban ecosystem.

Key Words: ecosystem health; four-dimensional evaluation framework ; contribution factors; county scale; Dongguan
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Fig.4 Changes in county ecosystem health index
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Fig.9 Changes in the contribution indicators of county ecosystems

A5l E R AR AR AT AR B RIS SR B U AE G
2.4 SUAVX H R GEREHT
241 SREIX B RS R ER

HRAE AR 5E T 25 B X AR 28 R G g R A Ak i DU AR 32 e BRSE I L e B8 A HE Sl i 4 Sy ARV X AT 537
7E 1995—2015 4F[H], SEAE A 3R GOIR AR B W 475 | AN ft B 1) — i 5 o B0 BR 48 502 W T e, AN 0.63 722y
0.32; A HE S i 0 fE R e £50 o3 R B0 Se e 5 T 5 5t
THERE(E10) .

ME 4 FIE 11 TTLVE H, SR IOk e IR 55 S Ak
TR M ABAL 5 AR 5E 45 FR DXAH W 2 R AR AR ) & v
A MM A X F 2R SR F R R BRI IT
AN, 5 MRV IX fg FE AR AL B B — 3tk (/1 9)
DUl 4E R SRR AR SE A R IX AR R R G (R
AR E LR T LR HE S B ERRE
MAE 1995 2000 2005 2010 2015

REEBRG R FEZ AT B R, (HHE i Year
4&%%%&%%%&%7;2%1@%( K10 K 11) , LASE H10 BRRKIESRGERENEL
WM, 2015 AEHEF B R E 0.93, 8518800 0.32, & Fig.10 Changes of ecosystem health for typical counties
J& MRS AR R N FE 0.10—0.40 Z 8], Yl ZE A4

1.0
0g | —a— it —— Bk

0.6

04

02

38 %L Ecosystem health index

http ; //www.ecologica.cn



15 1 ezt A X B A RGUER I T ik —— AR SE T A AH X O i 6009

SRGMERR T I EE T R k55 R AR E R
242 HRXERGEEH E N TR

ANHX GDP K&t FIH S SRS SEURE LR BRI 1 (K 12) , SEMAER 2R LT E2UK
T B 1 3R T 5 AR BT W T KU o R M A 2 T B I 5 A HE S il P 4 7 2 3 Al e AR AR
BERE RS TRPE R e (P 11 Je P 12) o R R DT, 5 HOR A B0 B 22 1A i 22 5% (B R
TR, ARG A4 32 ZOM AR e JR 1 A - BT R A ke S R P AR

—s—CERE  —e— TP —A— AHM —— RS

10 1 10t
5
2 08¢ 508
= =}
5 §
% 0.6 2 06 |
° @
8 o04f % 04 f
i ®
2 ol 2 0,0
B 0.2 0.2
£
0 1 1 1 1 1 O 1 1 1 1 1
1995 2000 2005 2010 2015 1995 2000 2005 2010 2015
1.0 ¢ 1.0 -
v 5
£ 08} T 08 |
£ o
[} Q
[5) =]
S 06t 2 06 |
s 04} = 04 |
El =
S | j@z 2 L
= 02 '/‘/./.—. b 0.
0 s ' ' ' ' 0 ' ' -
1995 2000 2005 2010 2015 1995 2000 2005 2010 2015
A4y Year

11 HBABXRBESTRGERBRNTL
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