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Assessment method and application of urban ecological assets: a case study in

Zengcheng, Guangzhou City
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Abstract; Ecological asset values are useful.in assessing ecological resources in monetary units, and can provide a scientific
basis for green GDP accounting and ecological compensation applications. In this paper, we presented an indicator system
for measuring ecological asset walues, including natural resource values and ecological service values. Based on these
measurement indicators, we comprehensively calculated the values of ecological asset indicators and analyzed their spatio-
temporal dynamics by using the Zengcheng District of Guangzhou as a case study. Furthermore, we presented relevant
countermeasures-and suggestions for more sustainable ecological asset management through integrative analysis of social-
economic development and ecological asset dynamics. The results showed that the total ecological asset values of Zengcheng
in 2003/,°2008, and 2013 were 28.64, 28.79, and 33.06 billion yuan, respectively. The natural resource value and
ecosystem service value on average accounted for 62% and 38%, respectively, of the total ecological asset value. The values
of all types of natural resources increased during the past 10-year period, and the values for agricultural land and grassland
resources increased the most. However, the values for ecosystem services have been consistently decreasing, among which
the soil conservation value decreased the most. According to these findings in Zengcheng, we presented relevant ecological

asset management recommendations from the perspectives of natural resource management, ecological service supervision,
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ecological asset conservation, and ecological compensation applications. Overall, the indicator measurement system and
evaluation method for comprehensive urban ecological asset assessment and management presented in this study not only
guides the development of natural balance sheets and ecological asset management of Zengcheng, but also provides a good

reference for the establishment of technical specifications for regional ecological asset assessments.

Key Words: land use; ecological assets value; indicator system; management
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Fig.1 Sketch map of study area
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Table 1 Indicator system for ecological asset evaluation in Zengcheng
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Table 2 ' Reclassification of land use in Zengcheng
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Table 3 The straw coefficient of crops in Zengcheng
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Crop types Rice Wheat Corn .er Beans Tubers Cotton Sugarcane
grains
A RR .. 1.00 1.17 1.04 1.60 1.60 0.57 3.00 0.43
Straw coefficients
Fopl i ;
B oAb R A
ETEs ke R RHER IR Ngr s e
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Table 4 The values of unit area ecological service for different land use types

BRGNS S PIEN A H i i, b B S
Ecosystem services Forest Water bodies ~ Farmland Grassland ~ Bare areas  Buildings Traffic land
Y ZREPEAE YT Biodiversity protection 4182.7 2872.3 1256.4 1398.5 300.8 0 0
JEFEPALHE Waste treatment 1680.8 20971.1 2902.9 1511.2 8.8 0 0
PRIFIIR 5 B SCARA (E

25258.1 85639.9 196.2 789.5 107.8 5400.5 0
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Fig.2 Land use map in Zengcheng from 2003 to 2013
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Table 5 The area of each land use type in Zengcheng from 2003 to 2013

M A 2003 4F/km? ifﬁ' Jt: :72 ZOOASj/i Il:mz Percentage 201§ri/i Emz Percentage
Land use types Areain2003 o oted for 2008 accounted 2013 accounted B km? - HEfil/ %
entire arca for entire for entire  Total area Percentage
area area
Bdth Forest 651.1 40.3 654.1 405 657.3 40.7 6.1 0.9
JKAK Water bodies 147.4 9.1 127.7 7.9 140.3 8.7 ~7.1 -4.9
R I Farmland 692.5 42.9 601.9 37.3 570.2 353 -1223 -17.7
Bl Grassland 4.1 0.3 2.2 0.1 6.3 04 2.2 543
HH Bare areas 2.6 0.2 1.8 0.1 0.2 0:02 -2.3 -90.7
M Buildings 95.4 5.9 189.0 11.8 190.5 11.8 95.1 99.7
238 b Traffic land 21.7 1.4 38.3 2.4 51.2 3.2 28.3 123.7
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Fig.3 The values of ecological assets in Zengcheng from 2003
to 2013
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Table 6 Analysis on water resource and its value in Zengcheng

MK /T m? MR /AT H R K/ m? TR EAZIE KTGEWMEACTT

ijf: The amount of The value of The amount of The value of The value of
surface water surface water groundwater groundwater waler resources
2003 214988 6.23 53747 7.63 13.86
2008 228595 6.63 41147 5.84 12.47
2013 205600 5.96 38800 5.51 11.47
(3) KA BTN A

HA3E X 2003 ,2008 1 2013 44 FH H B8 IEAE 4351 8 30.52 .38.31 M.51.05427C, 360N T 67.3% , Hi 4k
YESI = S B9 N 29.22 42 CHEhn 5] 49.95 4250 384 H1 T 70.9% , & B T 5 AR ACE B9 $ F1, B i R A
PR I RV RS A E I I T 15.4% (K 7)

R7 HERXREDBTNED N

Table 7 Analysis on crop straw resource value in Zengcheng

A0y FEFFIC ML/ 1258 FEATFPRME A/ AZ T FERT M B/ AL T
Year The value of straw fertilizer Thevalue of straw feed The total value of straw
2003 0.44 0.86 1.30
2008 0.34 0.66 1.01
2013 371 7.31 1.10

(4) R GEIRANE

HAHRIX 2003 2008 FI1.201 3 4FF b ZE YR {H 4351 A 18.82.9.06 .45.22 /270, ¥4 T 140.3% ., FEEH T
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TEATT FIAS VY Rl DX RS AT AR AT L 1 5 TR 5 7K LRI O T 0 3k TR 0 A= 28 I 55 D)2 T 38 i DX A5 T AR L
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Fig.5 The spatial distribution of the values for organic matter production in Zengcheng
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