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Table 1 Relation table of ecological resources and ecological services function

S BRI A ZS BEIR 2SI ik
Ecosystem classification
Types of ecosystem in Shenzhen Notes

—& First level 2 Second level

MRIEGRYITTAR I R 2R, RTLPIOK AT, AP 4

A H LSl edsiii . - L . . .
According to the results of soil investigation of agricultural land in Shenzhen, there is
Farmland Dry land Agricultural land
almost no paddy field in the whole city, so the agricultural land can be regarded as dry land
. i . RGO, I ALER, ikl aibkcoy £, LHlE 2 91.7%
FE
Broad-leaved According to the results of the forest resource inventory and planning in Shenzhen, the
Forest Woodland . o ) )
forest forest land in the whole city is dominated by pure broad-leaved forest, accounting for 91.7%
. MR T BN, ST s LANE 2 AN 5=
FiHh HEL OIS . . .
According to the planning and construction of Shenzhen green space,
Grassland Shrub-grassland Urban green space

the main urban green space is Shrub-grasslands
{iHh Wetland  ¥2ib Wetland  #EVR{EHE Tidal flats and wetlands

Fidll Desert  #RHi Bare land KA Unused land
K8 KFR TSR WA Yy
Waters River system  Rivers, reservoirs, lakes and ponds

F2 RNTRCESHRESREBRSNE

Table 2 Ecosystem services value of ecological resources per unit area in Shenzhen City

A SRR R i b AREE S WerR I A WAAKEE . W i
Types of ecosystem Agricultural land Woodland Urban green space Tidal flats and wetlands ~ Unused land  Rivers, reservoirs, lakes and ponds
ABRGRSME

Value of ecological services 13.7 78.2 67.1 177.2 0.7 427.9

(10* yuan-hm™2-a™")

JeH X P4 T AR X (97.9% ). et X
(87.8% ). HAEHEIX (85.6% ). PHH#IX (83.0% ).
FARAE X (76.3% ). AKX (73.3% ). Bk 4HIX
(73.0% ). £LEHIX (66.6% ), EHIX (62.5% ).
RUEFE X (54.8% ) 10 ALK H A SR AT 2R AR
b7 I T A OEE (54.1% ), TSR
1 CEFNES, 2016), X Bib 10 MEXIFRAS
M
32 ABRIPLULENESREERSMEZE

5[ e W AP BE oo N P APA S A N Y cv a2
I F A AR AT RER IS 2, DA RS
ARG MRS EITAG 75 -5 B A A S R A . 3
12 2015 4F SPOTS DM G AW IR CRYIT A4
AR EFE ARG A7) YRR T (A AR5,
2010 ), 153 25 XA SR LI BRI | 38T
SEMh . MM, WL KEE L AL SUE . MERIR

22°51'0"N

22°48'0"N

22°45'0"N

Hi. AL . KRS RS (] F _

3), GRS 10 MBI AEA SRR B i e
(R K AT A M . P . it . R g st e AR
o RS A DRSS, AR e — ey
BB LUK N 3, AT, MM D R T s neder | wesos
[ A B 7 A 75 W VB T LA 5 R TR 55 0 11 2 T ——

( %:z 2 ), ﬁg‘iu 10 /|\$j:[ZEE?§’f%EFF élé;% |j§| H/‘JEE?S{J%/}E Fig.3 Schematic diagram of ecological resources in Guangming District
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Table 3 Statistical table of ecological protection red line area in Guangming District

FEAA BRI USRS X o AL 5 H
e X JENTipoA Area of basic Drinking water %ZK& i QE?SE?FQ% Proportion of
Subdistrict Community Total area/hm®*  ecological control  source protection Basie farrznland/ Ecological zred fine/ ecological protection
line/hm? area/hm? o e red line area/%

AM Gongming 255.5 1.0 0.0 0.0 1.0 0.40
A |-} Shangcun 691.9 351.4 0.0 21.0 351.4 50.80
Gongming TH Xiacun 264.7 104.2 0.0 26.0 104.2 39.40
ZEHAHI Lisonglang 468.4 211.0 0.0 0.0 211.0 45.10
PHHI Xitian 693.5 575.7 0.0 22.2 575.7 83.00
£l Changzhen 525.2 233.1 0.0 0.1 233.1 44.40
B EfE Yulv 962.6 589.5 544.1 108.5 602.1 62.50
Yutang [H%¢ Tianliao 535.9 27.6 0.0 0.0 27.6 5.10
41 & Hongxing 145.7 60.3 89.9 0.0 97.1 66.60
H 73 Jiazitang 136.9 0.0 0.0 0.9 0.0 0.00
YEX Tangjia 252.7 0.0 0.0 0.0 0.0 0.00
Fenghusng WEFE Tangwei 574.9 176.1 0.0 4.7 176.1 30.60
73t Dongkeng 308.4 24.4 0.0 0.0 24.4 7.90
JXUE Fenghuang 908.3 498.1 295.5 22.7 498.1 54.80
1% Shijia 235.4 71.0 0.0 23.1 71.0 30.10
A Shiwei 300.2 220.1 0.0 44.1 220.1 73.30
FE Xinzhuang 184.3 53.1 0.0 0.0 53.1 28.80
i $Fl Jiangwei 96.9 1.5 0.0 0.0 1.5 1.60
Matian 47K Heshuikou 344.1 29.2 0.0 0.0 29.2 8.50
PRI Citianpu 304.5 32.3 0.0 0.0 32.3 10.60
AR Zhugenyuan 57.2 6.0 0.0 0.0 6.0 10.40
113k Mashantou 257.8 105.2 0.0 20.4 105.2 40.80
. kS Loucun 2432.1 1776.0 857.7 182.6 1776.0 73.00
jffu Y12 Zhenmei 415.1 143.6 0.0 0.0 143.6 34.60
BJE Xingiang 1168.7 1025.8 0.0 336.5 10258 87.80
St Guangming 286.8 56.2 0.0 0.0 56.2 19.60
ZRJE Dongzhou 346.3 27.0 0.0 0.0 27.0 7.80
JEH] A Cuihu 103.2 0.0 0.0 0.0 0.0 0.00
Guangming 10 Jingkou 556.8 545.0 229.6 73.7 545.0 97.90
H4£ Baihua 11118 952.1 21.1 15.1 952.1 85.60
#f Biyan 609.2 464.9 0.2 5.0 464.9 76.30
At Total 15 535 8361.4 2038.1 906.6 8410.8 54.14

A SSRGS E (£4).

ZHE, 10 MR A SIS BAMEH 44 998.6
Jiot/a, Hrb k4t IX el 10351.8 Jiot/a, 4142
XA 661.1 JiTC/a.

3.3 4£BIMEEBESHZE

R4 40 IR 2015 45/ GDP F
W R (PEEZRS R, 2015) AT LA
B CULER 5), IR R BU= AL T —, o 8.8
{¢o0/km? , HE I 40 IR T AOSF X B TR Y 0.53
f¢TT/km? 25 16.47 £, 4 2014 FXHEIIN T GEP
(EBRGABME) MEBELRER, 2014 FI5%
WS RG A= Bl 4042.85 /27T, 29551

T 2014 4E GDP (16001.82127C) U4y —, #R
Pz (2) 1At R JBAL S AR IE R 5L K=4.
RPEAZ (1), X 10 MEX A EB ROk
HERRGRS IEIAT R B IRAEIE, it
FIBR X FEIER 10 MR PSR b L
WA SMES, ITESRILE 6,
4 TFig
AER Y UE/AFA RS RS Nl s N DR AW R NG |3 =
TRV G X, 1804 Xk 52 P X 3 0 A 25 T
RE, Bl IX AN I 1) EE RIS B Xk 7
BN WIERAAER WA “H0” PLll, RISCtaE
FEIRZ2 A0 IX SR8 B SR b s RIS A B4 0 A BT
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Table 4 Proportion of ecological resources in communities and the total value of ecological services

i ft’&ﬁ%ﬁ'élé}« i b AiEE Sl Zz.ﬁﬁﬂﬁ 'fiﬁf%%ﬂi’@ — ‘iﬂ‘?ﬁi%ﬂ(#\ ‘iﬁﬂ‘?El'\ o BME
Community Ecological red Woodland Urban green  Agricultural Tidal flats and Unused land Rivers, reservoirs, Total value
line/hm? space land wetlands lakes and ponds (10° yuan-a™")
21 & Hongxing 97.1 35.31% 9.31% 23.49% 0.00% 1.95% 7.25% 6.61
& Yulv 602.1 41.37% 7.34% 32.27% 0.58% 5.97% 2.14% 31.27
BAF Loucun 1776 23.49% 7.80% 42.20% 0.07% 9.15% 6.71% 103.51
P Xitian 575.7 65.56% 1.79% 12.52% 0.22% 3.87% 8.70% 52.87
BJE Xingiang 1025.8 14.97% 8.76% 47.99% 0.62% 2.35% 7.60% 59.30
&1 Jingkkou 545 37.28% 6.36% 25.27% 0.00% 7.83% 6.04% 34.21
ZR Biyan 464.9 57.54% 22.74% 0.30% 0.00% 1.09% 6.20% 40.37
FH4£ Baihua 952.1 62.99% 9.38% 11.55% 0.00% 3.06% 2.73% 65.54
JAUE Fenghuang 498.1 66.51% 3.17% 3.18% 0.15% 8.70% 9.49% 47.55
i Shiwei 220.1 2.99% 25.36% 13.08% 0.00% 8.09% 4.30% 8.71

x5 £E 40 MEEWH 2015 FRMER L H

Table 5 Per unit area output of 40 major cities in China in 2015

P $1EE$F\F’-‘EH . $1zﬁfﬂff.ﬂ . $1EE$F\F’-‘EH
City Output per unit area City Output per unit area City Output per unit area
(10° yuan-km™2) (10° yuan-km™2) (10° yuan-km™2)
%Il Shenzhen 878.8 ¥R Ji'nan 74.8 %P Luoyang 23.4
| Shanghai 393.7 K7 Changsha 72.1 L&A Urumchi 19.4
I~ Guangzhou 243.5 Ki% Dalian 61.5 HPK Chongqing 19.0
JE1] Xiamen 220.3 i Hangzhou 60.6 ELB] Kunming 18.5
{11 Foshan 210.8 V% Xi’an 57.5 WEHII%HF Hohhot 18.0
M Suzhou 170.9 A Shenyang 56.2 #1)1] Yinchuan 16.4
B3 Nanjing 147.4 & Nanchang 54.0 HE Yichang 16.1
JLET Beijing 140.0 W1 Haikou 50.4 22JH Lanzhou 16.0
K Tianjin 138.4 A0 Hefei 49.5 T Nanning 154
I Wuhan 126.9 &I Fuzhou 46.9 P Xi’ning 14.8
FRM Zhengzhou 98.2 KJE Taiyuan 39.1 W /R{E Ha’erbin 10.8
J#B Chengdu 89.3 St Guiyang 36.0 B Lhasa 13
1% Qingdao 82.4 AL Shijiazhuang 344
TP Ningbo 81.6 £# Changchun 26.8

*6 APAREBHRMESIMEE

Table 6 Ecological compensation in Guangming District

. ZBIERMESRYULANESRGIRS RSN E MR DCPEE SRk b T FEXCA: M4
FEIX
c o . Revised total value of ecosystem services within the Proportion of ecological red line after Community ecological
ommunit;
Y ecological red line  ( 10® yuan-a™') deducting the average value of the whole city ~ compensation (10° yuan-a™)
21} Hongxing 26.444 12.50% 3.305
FA Yulv 125.108 8.40% 10.507
RS Loucun 414.072 18.90% 78.254
P Xitian 211.492 28.90% 61.118
#iJE Xingiang 237.204 33.70% 79.936
211 Jingkou 136.876 43.80% 59.936
#HR Biyan 161.492 22.20% 35.849
14t Baihua 262.164 31.50% 82.580
KUE Fenghuang 190.228 0.70% 1.331

A Hl Shiwei 34.864 19.20% 6.689
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Research on the Regional Eco-compensation Mechanisms Based on the View of
Ecological Protection Red Line Management: A Case Study in Guangming
District, Shenzhen City

ZENG Zhixiang?, YE Youhua' 2", GUO Wei', LI Siyi, PIAO Meiyan?

1. College of Horticulture and Landscape Architecture, Zhongkai University of Agricultural and Engineering, Guangzhou 510225, China;

2. Shenzhen Zhongda Environmental Protection Technology Innovation Engineering Center Co., Ltd., Shenzhen 518001

Abstract: In order to ensure the ecosystem service function and ecological security of the whole city, Shenzhen has successively
delimited the basic ecological control line, basic farmland, drinking water source protection area and other ecological protection areas,
all kinds of development activities that do not conform to the main function orientation are strictly prohibited in those areas. However,
due to the difference in the proportion of ecological protection areas in each district of the city, the development opportunity of the
districts with a relatively high proportion of ecological protection areas is lost, which leads to the imbalance of economic development
among districts. Based on the concept of ecological equity, this study takes Guangming district of Shenzhen as the research object, takes
the ecological protection areas such as the basic ecological control line, basic farmland and drinking water source protection area as the
ecological protection red line protected area, and selects the communities whose ecological protection red line area accounts for more
than 54.1% of the total district as the compensation object, based on ecological resources measurement data, using the equivalent factor
method to calculate the additional ecosystem service value provided by the ecological compensation object. The result is revised
according to the regional economic characteristics of Shenzhen city, and then taken as the important basis for the assessment of ecological
compensation amount. The research results show that there are 10 communities in Guangming district, such as Jingkou, which should
receive ecological compensation, the compensation amount ranges from 1.33 to 82.58 million yuan per year, and the total compensation
amount is 420 million yuan per year. Based on the quantitative evaluation of urban ecological resources, this study creatively established
a set of economic compensation methods by linking the value of ecological services with the total amount of ecological compensation.
As an important mechanism to coordinate regional development, the method is of great significance to the regional development under
the restriction of ecological protection red line in Guangming district, and provides a method reference for regional ecological
compensation and coordinated development after the implementation of the national ecological protection red line.

Key words: ecological protection red line; eco-compensation; value of ecosystem services; Guangming district



