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Abstract: In the process of developing the world-class bay area and urban agglomeration in the Guangdong-Hong Kong-
Macao (GHM) Greater Bay Area, ecological protection and environmental optimization are equally important with urban

development and economic openness. Understanding the changes in ecosystem services during the urbanization process of the
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GHM Greater Bay Area will help policymakers formulate scientific, rational, and targeted policies on ecological protection.
Based on the macro-ecosystem changes in the GHM Greater Bay Area from 2000 to 2015, this paper analyzes the spatial and
temporal evolution characteristics of ecosystem productivity, water conservation, and soil conservation services in the GHM
Greater Bay Area during the past 15 years, and discusses the relationship of trade-offs and synergies between supply and
regulation services. The results show that; (1) forests and farmlands are the main ecosystems of the GHM Greater Bay
Area, accounting for 54.1% and 22.8% of the land area. Due to the rapid expansion of the urban area (increase of 68.6%
from 2000 to 2015) , the areas of forests, farmlands, and wetlands have continued to decrease in the past 15 years. (2)
The ecosystem supply services ( based on Net Primary Productivity, NPP) and soil conservation show a slight increase,
especially the main service supply areas in Jiangmen and Zhaoqing of the GHM Greater Bay Area. The water conservation
reaches its highest along the southeast coast, and followed by the northern region, while the central region of the GHM
Greater Bay Area is relatively lower. Except for the increasing trend observed in the northwest region, other regions are
showing a decreasing trend in water conservation. Urban expansion is the main influencing factor for the apparent reduction
of ecosystem services. (3) The correlation between ecosystem services and water and soil conservation services in the GHM
Greater Bay Area mainly shows a synergy, while the relationship is mainly a trade-off in south and northeast of the GHM
Greater Bay Area ( Guangzhou, Huizhou and Jiangmen). It is suggested that during the development of the GHM Greater
Bay Area, special attentions should be paid to the targeted ecological protection measurements in areas where the supply and
regulation services are trade-offs. Relevant departments need to implement a strict ecological environment protection system,
and adopt measures such as optimizing the structure of green space and protecting ecological space to reduce the negative
impact of urban expansion and unreasonable human activities on ecosystem services, and build the Greater Bay Area with a

beautiful ecological environment and cultural prosperity.
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Fig.1 Spatial distribution of ecosystem types in 2015 and its variations in the GHM Greater Bay Area from 2000 to 2015
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HARZETT (£ 3)
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Table 1 Areas and proportions of various ecosystems in GHM Greater Bay Area in 2015
Wi $H Urban ARHK Forest ¢ Farmland 1B Wetland il Grass HoAth Other
Jome wgo wpeo wpeo weo mE - .
Area/km Area/km Area/km Area/km Area/km Area/km

i 1412.01 19.69 3028.16 42.23 2156.74 30.07 472.42 6.59 97.90 1.37 4.21 0.06
I 850.91 44.30 767.02 39.93 210.70 10.97 66.78 3.48 25.49 1.33 0.00 0.00
Tt 344.97 22.58 488.14 31.95 436.95 28.60 242.79 15.89 6.54 0.43 8.38 0.55
Bl 1090.50 28.75 847.43 22.34 932.41 24.58 910.09 23.99 10.75 0.28 2.07 0.05
fNRL 707.59 7.64 476755 5148 272694 2945 72953 7.88 32547 3.51 3.50 0.04
ENil) 408.33 2.74  11207.51 75.20 2411.19 16.18 573.78 3.85 301.43 2.02 0.51 0.00
2N 731.68 6.48 7237.58 64.13 2709.79 24.01 339.43 3.01 266.39 2.36 1.50 0.01
FREET 1262.26 51.53 534.24 21.81 352.13 14.38 240.92 9.84 59.62 243 0.21 0.01
il 491.58 28.43 343.82 19.89 546.56 31.61 343.34 19.86 3.35 0.19 0.15 0.01
s 196.94 18.47 620.26 58.17 57.47 5.39 39.37 3.69 152.24 14.28 0.04 0.00
W] 14.79 63.64 6.29 27.07 0.00 0.00 2.16 9.29 0.00 0.00 0.00 0.00
A1 Total 7511.56 13.62  29848.00 54.14  12540.88 2275 3960.61 7.18 1249.18 2.27 20.57 0.04

®2 2000—2015 FEBBREXERESRESTUERRENE
Table 2 Net change area and change rate of various ecosystems in GHM Greater Bay Area from 2000 to 2015

Y548 Urban FEMK Forest A& Farmland 2L Wetland M Grass

X WAL kR deAstk apfbR ARk Ak Bk kR ARk AR
Zone Net change  Change  Net change Change Net change Change  Net change Change Net change  Change
area/km>  rate/%  area/km®  rate/%  area’km®  rale/%  area’km?  rate/%  area/km’ rate/ %
JoN T 594.38 72.70 -122.51 -3.89 -440.87  -16.97 -21.79 -4.41 -8.29 -7.81
WY 263.95 4497  -103.66 —11.91 -90.32  -30.00  -37.25  -35.8l -6.88 -21.25
PR 125.97 57.52 -15.01 -298  -147.19  -25.20 61.86 34.19 -0.39 -5.63
il 537.62 97.24 -61.45 -6.76 -286.05  -23.48 -187.35  -17.07 -1.57 -12.74
VLI 176.04 33.12 -62.42 -1.29 -127.04 -4.45 -4.24 -0.58 19.45 6.36
HEPRT 126.99 45.14 -82.25  -0.73  -152.95 -5.96 52.03 9.97 56.26 22.95
BT 315.70 75.89 -84.04  -1.15 -231.17 -7.86 3.84 1.14 0.85 0.32
REETH 629.46 99.47  -223.06 -29.45  -325.92  -48.07  -54.28  -18.39 = -22.75 -27.62
iy 277.89 130.04 -53.65 -13.50 -119.05  -17.89 -95.38  -21.74 -1.07 -24.21
AUk 7.16 3.77 4.84 0.79 -3.82 -6.23 -0.35 -0.88 -7.10 -4.46
W] 0.50 3.50 -0.04  -0.63 0 0 -0.22 -9.24 0 0
At Total 3055.66 68.58  -803.25  -2.62 -1924.38  -13.30  -283.13 -6.67 28.51 2.34

T XK 5 R S R 55 K T, AR W R AR S R G 2 A R KR B 290 1.24%10° 07 m®, B f;
T FUK IR 77 2R 29.01 T m’/km®  ZREIK 4 Be A J5 AR 25 R Ge 28 Y43 A B 5 I, 7K U506 77 e 522 B0 2 i
Wi d e AR Z BB IR AR A DX 53 S o A A ey (TR 2) o e, 3 s %) Ao T ARU/K Y50 7% f 4 5 , 35 37.6
T m’/km?® LT AR 16.5 T m®/km? (36 3) o 2000—2015 4F , BR2E DT VLITHT Bh 1L s pa 3 A s M A b
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Fig.2 Spatial distribution of average annual and interannual trend of NPP, water conservation and soil conservation in the GHM Greater

Bay Area from 2000 to 2015
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Table 3  Statistics of ecosystem services and its variations in GHM Greater Bay Area from 2000 to 2015
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Fig.3 Spatial correlations between ecosystem supply services and water conservation, soil conservation in the GHM Greater Bay Area from

2000 to 2015
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Fig.7 The temporal changes of correlation coefficient between ecosystem supply services and water conservation, soil conservation in

counties of GHM Greater Bay Area from 2000 to 2015
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