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Table 1 Land ecosystem service value coefficients

of different landscapes in study area
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Fig.1 Spatial differentiation and changes of ecological service function intensity of different landscapes before and after land consolidation
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Fig.2 Spatial differentiation and changes of ecological connectivity resistance before and after land consolidation
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Ecological Connectivity Changes and Its Pattern Optimization During Land

Consolidation Based on Minimal Accumulative Resistance Model

LI Qian"’, DAI Liang", ZHU Qing', YANG Gui-shan', WU Shao-hua’

(1. Key Laboratory of Watershed Geographic Sciences, Nanjing Institute of Geography and Limnology, Chinese Academy of
Sciences, Nanjing, Jiangsu 210008, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China;
3.School of Geographic and Oceanographic Sciences, Nanjing University, Nanjing 210093, China)

Abstract: China has witnessed an explosive rise in the demand for construction lands in recent decades in con-

junction with its rapid urbanization and industrialization.This intensifies the contradictions between construc-

tion land expansion and arable land protection. Fortunately, land consolidation has been proposed and carried

out since 1990s, which made the aforementioned situation better. Meanwhile, it seems to yield many new is-



630 A URER AT IR B A F) A i b A A S M AR A A AR AT 739

sues on ecology which might be side-effect.As it is accepted that land consolidation is an artificial transforma-
tion of land ecological system, which can not only change the composition and structure of ecological land, but
deeply affect the material cycling, energy flow and ecological process of landscape elements.Therefore,
itchanges the connectivity and function of ecological land. From the perspective of pattern-process-effect, a
case study of land consolidation project in Dongba Town, Gaochun District,Nanjing was analyzed for the im-
pact of land consolidation on ecological connectivity and its pattern optimization based on the minimum cumu-
lative resistance model which would be called MCR model hereafter. Whereas attempts for MCR model has
been made for many realms such as ecological security assessment, urban growth boundary definition, land-
scape pattern optimization, etc., few such spatially explicit MCR model for land consolidation impact has been
devised. The analysis might provide an alternative and quantitative perspective of this field and subsequently
deepen understanding of the fact that in which way and to which extent land consolidation alters the ecological
connectivity. The results showed that: 1) With regards to landscape pattern, the ecological landscape fragmenta-
tion decreased from 1.32 to 1.19 while the aggregation index increased from 97.78 to 98.13 during land consol-
idation. This suggests that more regular ecological patches. However, the landscape dominance index, space
connectivity and diversity index declined, which could indicate unfavorable impact on the ability of self-orga-
nization and sustainable development of the whole ecosystem. 2) With regards to landscape process, the origi-
nal ecological corridors were occupied and blocked after land consolidation landscape, making the ecological
service function and service strength weakened. It was mainly attributed to the losses of pit-ponds as well as ca-
nals which were crucial channels for energy flow, material cycling and exchange. 3) With regards to landscape
effect, ecological functional connectivity reduced after land consolidation as the mean of regional resistance
value ascended from 498.16 to 761.35 and the maximum increased from 7389.21 to 8987.28. A threshold value
of 927 according to the natural break point was employed to pick out the hotspots of connectivity reduction ar-
ea. As a consequence, it is salient to see the formation of three "ecological islands", more explicitly indicating
where the ecological flow was blocked much. Therefore, much more attention should be paid to protect the key

channel and auxiliary channels for ecological flow to optimize the ecological pattern.

Key words: land consolidation;ecological land;connectivity;minimal accumulative resistance model;pattern op-

timization



