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Fig.2 Brightness difference between original and

synthetic annual data of Jinan city in 2016
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Fig.5 Changing trends in landscape pattern indices of Shandong Peninsula urban agglomeration
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Fig.6 Changing trends in landscape pattern indices and expansion of built-up area in Qingdao city
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Fig.7 Changing trends in landscape pattern indices and expansion of built-up area in cities of expansion type of old urban
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Fig.8 Changing trends in landscape pattern indices and expansion of built-up area in cities of emerging and integrated

type of new towns
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Fig.9 Changing trends in landscape pattern indices and expansion of built-up area in Yantai city
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Development Characteristics Estimation of Shandong Peninsula
Urban Agglomeration Using VIIRS Night Light Data

Li Guihua',Fan Junfu',Zhou Yuke®,Zhang Yue'
(1.School of Civil and Architectural Engineering, Shandong University of Technology, Zibo 255049, China;
2.Key Laboratory of Ecosystem Network Observation and Modeling, Institute of Geographic Sciences and
Nature Resources Research, CAS, Beijing 100101, China)

Abstract: NPP-VIIRS night lighting data is a stable data source for the study of urban development and change
on medium and large scale. Based on the night lighting data of NPP-VIIRS from 2012 to 2018, taking Shan-
dong Peninsula urban agglomeration as the research object, extracting urban built—up area patches by reference
comparison method and selecting nine landscape pattern indices to quantitatively analyze the urbanization devel-
opment characteristics of Shandong Peninsula urban agglomeration. The results showed that: @D As a whole,
the total area of patches in Shandong Peninsula increased at a rate of 4.5% , the total length and density of the
edges increased by 3.15% annually, and the number and density of patches increased rapidly (1.95% and
1.98% , respectively) , indicating that the overall urban area of Shandong Peninsula urban agglomeration in-
creased rapidly and the urban area continued to expand. @ According to the changing trend of different indica-
tors, gingdao and dongying cities (9.66% and 6.01% respectively) had the fastest growth in the total area of
patches; qingdao had the fastest increase in the number and density of patches (9.54% and 8.55% respective-
ly), and rizhao had a significant decrease in the number and density of patches at the rate of 3.65% ; the overall
growth rate of landscape shape index was slow; the average radius of gyration had a high annual growth rate in
rizhao city (5.99% ). @ From the differences in the development characteristics of various cities, the average
patch area and gyration radius of qingdao decreased by 0.56 % and 1.53% respectively, while other indicators in-
creased significantly, indicating that there were more emerging towns in qingdao and the urban area continued to
expand. Urban areas in jinan, rizhao and dongying cities growed rapidly, and the number of patches, landscape
shape index and other indicators grow slowly. The urban development of jinan, rizhao and dongying cities is
dominated by the expansion of old urban areas. Around 2015 and 2016, weifang, zibo and yantai experienced
the emergence of emerging towns and urban integration, with rapid urban development. Generally speaking, the
urbanization of Shandong Peninsula urban agglomeration develops rapidly, but the spatial difference is obvious.

Key words: NPP-VIIRS; Shandong Peninsula Urban Agglomeration; Reference comparison method; lLand-

scape pattern indices



