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Abstract: Ecosystem services are the basis of human survival and development. Assessment of urban ecosystem services and
zoning of ecological management units can contribute to the improvement of living environment. Based on the functional
characteristics of ecosystem services in highly urbanized areas, this paper used ecosystem service value equivalent to
calculate ecosystem service value of different land types. The ecosystem service index system was constructed from two
aspects of ecological function and economic function, and the ecosystem service value of 666 community units was evaluated

in Shenzhen, 2017. Using spatial autocorrelation analysis method, according to the combination types generated by the
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locally spatial agglomeration characteristics, different community ecological management units were divided, and ecological
zoning control strategies were put forward. The results show that; 1) ecosystem service value assessment is convenient for
the overall evaluation of urban ecosystem service function in highly urbanized areas. 2) The spatial difference of ecosystem
service value was obvious in Shenzhen in 2017, showing the spatial pattern of high in the east and low in the central and
western regions. The total value of ecosystem service in Shenzhen was about 58.396 billion yuan, the highest value was
16.025 billion yuan in Dapeng New District, and the lowest value was 1.324 billion yuan in Futian District. 3) The 666
community units were divided into 4 kinds of urban ecological management zones, and the differentiated zoning control
measures were adopted, which shows that the effective urban ecological management zones can take into account the various
ecosystem service functions and realize the optimization of the functional benefits. The results of this study are valuable for

the scientific management of regional ecosystem services and the differentiated management of ecological governance.

Key Words: ecological function; ecosystem service value; spatial autocorrelation; ecological partition; Shenzhen
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Table 1 Coefficients of ecosystem service value with different land types in Shenzhen in 2017

EBRGRESA Bt Il b bS] i Kk HoAlh
Class of ESV Cultivated land Orchard Forest Grassland Water Other
B MFETY Climate regulation 4.44 12.62 19.80 5.43 1.47 0.00
JK IR Water conservation 1.92 6.39 10.22 2.56 35.83 0.10
598 B 5 -4 Soil formation and disposition 4.66 9.34 12.46 6.23 0.03 0.06
JEYIALHE Waste treatment 5.24 4.18 4.18 4.18 5.81 0.03
Y ZRETEARY Biodiversity 2.27 6.95 10.41 3.48 3.98 1.09
BT Food production 3.19 0.64 0.32 0.96 0.32 0.03
JEAPEMIER] Raw materials 0.32 4.23 8.30 0.16 0.03 0.00
IR SCAL Entertainment culture 0.03 2.11 4.09 0.13 3.96 0.03
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Fig.2 Spatial distribution map of ecosystem service value in Shenzhen, 2017
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Table 2 Results of ecosystem service value assessment based on different functional characteristics

THE
HEK BRI OKIER SR RRAE EBE RS RMRIUE BRI AAME AU S
Administrative  Climate Water Soil Waste FEPE R Food Raw Entertainment  Ecology Economic  Integrated
area regulation  conservation formation and  treatment  Biodiversity  production  materials culture function function function
disposition
FEIX 16.58 23.29 10.96 6.85 12.73 0.89 6.14 4.74 70.42 11.76 82.18
KM H X 43.22 26.99 27.84 10.76 23.74 1.06 17.48 9.16 132.55 27.71 160.25
HRHIX 3.17 2.68 2.03 0.87 2.34 0.09 1.29 0.77 11.09 2.15 13.24
JEHIIX. 8.84 8.16 6.25 3.54 5.93 0.75 3.08 1.94 32.73 577 38.49
Jerd X 24.47 18.77 16.07 7.05 16.03 0.88 9.64 5.50 82.40 16.02 98.42
T 8.24 6.85 5.52 2.58 5.91 0.35 3.17 1.88 29.10 5.40 34.50
B 7.25 5.75 4.59 1.92 4.39 0.17 2.96 1.69 23.90 4.83 28.73
FLLX 8.81 7.64 5.98 2.87 6.23 0.36 3.31 2.01 31.52 5.68 37.20
L X 14.60 11.02 9.60 4.27 8.83 0.57 5.71 322 48.33 9.50 57.84
X 8.95 5.54 5.64 2.06 5.08 0.17 372 1.94 27.27 5.83 33.10
K31 Sum 144.14 116.69 94.49 42.79 91.21 5.29 56.51 32.86 489.31 94.65 583.96
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Fig.3 Spatial distribution of ecosystem service value based on different functional characteristics in Shenzhen, 2017
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Fig.4 Local spatial autocorrelation distribution map of ecosystem service value in Shenzhen
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Table 3 Statistical tables of local spatial autocorrelation types of ecosystem service value in Shenzhen
AR N E Z 3 AN LE TR H

Ry 2 6] [ A e Ecology functional value Economl(, functional value Integrated functional value
Local spatial autocorrelation ok TR ok TR JoE TR

TR mE e mE oA MR
type Unit Area/ Unit Area/ Unit Area/

) Percent/ % ) Percent/ % 5 Percent/ %
number km number km number km=

HH %Y HH type 44 470.51 23.88 37 470.46 23.88 45 476.45 24.18
HL %Y HL type 26 176.93 8.98 30 217.82 11.05 22 146.27 7.42
LH 2 LH type 94 159.83 8.11 - - - 98 163.26 8.29
LL % LL type 267 217.23 11.02 - - - 263 211.70 10.74
NN % NN type 235 945.98 48.01 599 1282.20 65.07 238 972.80 49.37

HH R85 HL SR8 LH AR 2 LL SO AIRAREL ;NN Sy A 2578

2.3 HEFARRGMRS W ERE AT 5

AT 666 At IX HLITASTIREM E AL BT DI REME LISA 23 [8] 4340 (1) SE Al L % FLHR b ) 45 R A g
ﬁlziaiﬁﬁazlrﬂ%bn,Jﬂﬁﬁalﬁjﬁ‘$~£@z£w§@&ﬁz,éﬁfrazlﬂ%%%éﬂ’a‘ﬁ@%éﬂ%ﬁﬁ%% [ A A
FRET, HARRYE, T X2 [RIAE 7R Bl AL RO e R 4 XA AR NN A st ki) A HH AURD LL 7Y
B B AL B X ARAR A NN BT R A HL BUF0 LH B AR X, 7] AR /NER Y R X s (] 25 127 B
KA B 2 X s NN B sl 22 400 BT AR DAR R e B i oo a5 81 11 A S UIRe i 5 &5k D th
HBIMAAE(F4) .

F4 RTHRESEERTEWTASEESRMER
Table 4 Comparison table of community ecological management unit and urban ecological management division in Shenzhen

JRyER =S ] A AH S S B

n < AL - AT P T Local spatial autocorrelation type .
{Jﬁrl?:i:oli’;ff[z CtEcon;?jjjb iky;;gm\{ﬁ éf}:{*Ij]ﬁb{;;E U e R
- . i == IHED Unit number Area/km? Percent/ %
management division management unit Ecologica] Economic
functional value functional value
Wl LSRR 43 X Mol 2L A5 PR BT HH HH 29 376.14 19.09
Core ecological protection A BRI NN HH 3 29.94 1.52
division M A ST R0 HH NN 4 7.34 0.37
A WIR R E T HH HL 11 75.42 3.83
— LR IX (VA SR S AL HL HH 5 64.37 3.27
General ecological G N LRI SR HL HL 5 33.89 1.72
protection division AR AT HL NN 16 78.67 3.99
TR HIT NN HL 14 108.51 5.51
— LA R BT NN NN 218 807.53 40.98
PR K 53 IX
Modern agricultural B & SR oo LH NN 94 159.83 8.11
development division
NG E T IX
Public green conservation NILGRIARE HIT LL NN 267 217.23 11.02
division
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Fig.5 Zoning map of urban ecological management in Shenzhen, 2017
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