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Abstract: The process of urbanization, especially the urban land expansion, frequently shows an important
influence on vegetation primary productivity. Past studies mainly focused on the direct impacts of urban land
sprawl on the vegetation primary productivity, such as transformation of natural land use into urban impervious
surface. However, little effort was exerted to understand the indirect impacts of urban land use (i.e., changes of
urban greenery coverage). Taking the Yangtze River Delta, China as a case study, this paper analyzed the
temporal and spatial changes of vegetation primary productivity in the study area during 2000-2013. The
analysis was conducted by cities and over the whole region, respectively. The relationships between vegetation
primary productivity in the urban built-up area and the corresponding size of the built-up area were further
analyzed for cities by using statistical analysis. Mechanisms of the changes in vegetation primary productivity
were explored from both the large and local scales. That is, correlations were examined between vegetation
primary productivity and regional meteorological factors (i.e., the annual mean temperature and total
precipitation), as well as greenery coverage rate over the built-up area at different cities. The results show that
the vegetation primary productivity in the study area showed an overall increased trend from 2000 to 2013 at a
regional scale. In particular, the average vegetation primary productivity revealed a significant increasing trend
during 2000-2013 in the urban built-up areas in the Yangtze River Delta (P < 0.05). At city scale, the vegetation
primary productivity mainly revealed increased trends over the period 2000-2013 in the built-up area in most of
the cities. However, the trends were reversed in the 0~10 km buffer zone of the built-up areas. Under the
condition of climate change, this increase of vegetation primary productivity might be associated with the
increase of urban greenery coverage in the urban built-up areas, as well as the fast urban expansion in the

Yangtze River Delta.
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Fig. 2 Flowchart of the changes of vegetation primary productivity and the driving factors in the Yangtze River Delta
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Tab. 2 Changes in the vegetation primary productivity in the built-up areas and its different buffer areas in the

Yangtze River Delta
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Tab. 3 Relationships between changes of the sizes of urban built-up area and vegetation primary productivity
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Fig. 5 Changes of vegetation primary productivity and
annual mean temperature in the Yangtze River Delta
from 2000 to 2013
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Fig. 6 Changes of vegetation primary productivity and
annual total precipitation in the Yangtze River Delta
from 2000 to 2013
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Tab. 4 Relationships between greenery coverage changes in the urban built-up area and vegetation primary productivity

N R i gL M T8 M BT,
AARZREL 0.686 0.730 0.422 0.733 -0.227 0.103 0.619 0.575
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-6 B TN % T 2% “Ml paatll
HHR AL 0.492 0.592 0.529 0.453 0.379 -0.044 -0.332 -0.180
M 0.074 0.026 0.052 0.104 0.182 0.881 0.246 0.538
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