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Spatial transfer of regional ecosystem service in Nanjing City
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Abstract; Studies of the spatial transfer of ecosystem services are an important part of ecosystem service research. The
present study shows that they can also contribute to both the construction of meaningful ecological compensation standards,
and to the appropriate level of these in a particular situation. To determine the comprehensiveness and impact of ecosystem
service value transfers in our study areas, we took two factors into consideration, namely, the distance to be covered and the
effect that the value of the ecosystem services in each area has on the spatial transfer of those services. Then, we put forward
the concept of regional comparative ecological radiation force and a relevant calculation method in order to measure the
relative levels of ecosystem service value transfers from inner to exterior zones. Regional comparative ecological radiation
force is defined as being the service providing zone impact on service receiving zones through the transfer of ecosystem
services. This study used a gravity model, breaking point formula and an exponential distance reduction function to measure
regional comparative ecological radiation force. Based on the Major Function Oriented Zone ( MFOZ) planning system of
Nanjing, we categorized 11 City Districts (including Jianye, Qixia, Xuanwu, Baixia, Qinhuai, Yuhuatai, Gulou, Pukou,
Liuhe, Jiangning, and Xiaguan) and 2 Counties ( Gaochun and Lishuie) within the city into two zones; development zones
and protection zones. The main differences between the two are that development space in the development zones is much

larger than in the protection zones, and that conversely, protection zones have much more protection space than development
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space. Land use data show that Liuhe, Jiangning, Pukou, Lishui and Gaochun are protection zones, and that Jianye,
Qixia, Xuanwu, Baixia, Qinhuai, Yuhuatai are development zones. We calculated the comparative ecological radiation
force from different protection zones to the development zones, and the proportion of their ecosystem service value that
development zones get from the protection zones. The results show that Gaochun, Jiangning, and Lishui receive more
regional comparative ecological radiation force than Baixia and Qinhuai, which means that Baixia and Qinhuai receive more
ecosystem services from these three zones than from the other protection zones. At the same time Liuhe’s regional
comparative ecological radiation force is more than that of Gulou and Xiaguan, while Pukou’s is more than that of Gulou and
Qinhuai. According to the proportion of ecosystem service value that protection zones offer, these results indicate that Pukou
contributes the most value, while Gaochun contributes the least ecosystem service value to other zones. Also, because Qixia’
s own ecosystem service value is high, the regional comparative ecological radiation force of the protected areas on Qixia
development zone is small. In order then to assure each region’s fair share of development rights, local government should
allocate ecological compensation in accordance with the proportion of the ecosystem service different zones provide and
receive. Taking Baixia as an example, we see that this city district development zone benefits from ecosystem service
function transfers originating in the protection zones of Pukou, Jiangning, Liuhe, Lishui, Gaochun, at the rate of about
22.8%, 22.7%, 21.50% , 17.3% and 15.8% respectively. Therefore, these five protection zones should be eligible for a

corresponding level of compensation from Baixia. For the other protection zones, ecological compensation from development

zones can be calculated in the same way.

Key Words: ecosystem service; spatial transfer; comparative ecological radiation force; Nanjing City
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Table 1 Chinese ecosystem service value unit area of different ecosystem types ( yuan/ hm?)
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Fig.2 The total value of ecosystem services of each county in Nanjing City
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Table 2 The relative distance of each county in Nanjing

X & County EER HKH NEX X TFX
L — 29586.4 118781.9 88962.1 59826.7
Bk B 29586.4 — 91022.2 67876.6 35040.2
NEX 118781.9 91022.2 — 46227.0 59768.6
WX 88962.1 67876.6 46227.0 — 33556.4
LXK 59826.7 35040.2 59768.6 33556.4 —
MkE X 72297.2 50107.6 52631.0 17805.3 15915.3
W X 92311.8 63750.1 28061.8 39194.9 35888.8
ZfEX 76147.1 50406.2 43732.6 23706.0 16348.6
TRX 90570.3 64783.6 30758.8 20405.1 30743.8
AIEIX 79396.9 55685.5 44433.2 14713.3 20648.2
HTFX 77854.7 51566.8 41526.6 25168.2 18271.0
B X 83539.4 58280.3 37887.2 18506.5 23768.8
ZaX 82414.6 55571.6 36624.0 26545.4 23160.2
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Table 3 Comparative ecological radiation force of the protection zones

X & County TR K NEX X TTFX
MiEEX 0.43 0.46 0.51 0.63 0.63
WEE X 0.29 0.31 0.50 0.39 0.37
ZEX 0.50 0.54 0.65 0.72 0.72
XX 0.40 0.42 0.67 0.67 0.53
AIgIX 0.40 0.42 0.54 0.64 0.57
HRX 0.49 0.53 0.66 0.70 0.70
GREIX 0.47 0.50 0.69 0.76 0.64
ZHX 0.40 0.44 0.60 0.58 0.57
&1 Total 3.37 3.62 4.82 5.09 4.73
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Fig.3 Comparative ecological radiation force of each protection zone in Nanjing City
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Table 4 The proportion of ecosystem services that development zones got from protection zones

X & County e L Bk H NEX WX TTFX
MR X 16.20 17.15 19.24 23.73 23.68
EZ X 15.55 16.77 27.03 20.77 19.89
ZHEX 15.85 17.29 20.86 22.87 23.13
XX 14.92 15.69 24.80 24.97 19.63
HEIR X 15.49 16.38 20.94 24.89 22.30
MK 15.80 17.27 21.50 22.76 22.67
BOEIX 15.30 16.29 22.51 24.91 20.99
KX 15.57 16.91 23.04 22.56 21.9
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