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Abstract

Based on predecessors’ analysis of the spatial structure of the urban system, the capacity and infor-
mation dimensions in the fractal theory were selected to calculate the spatial form of the urban sys-
tem and wetlands in Dongying. The main results are as follows: 1) Both urban land and wetlands in
Dongying have fractal features, but the fractal features of wetlands are not as obvious as those of
towns. 2) Urban land is a bifractal structure characterized by a dominant double scale, that is, a
self-affine structure; wetlands are a single fractal structure characterized by self-similarity. 3) The
spatial structure and hierarchical structure of urban land and wetlands are inconsistent, but there
are laws that evolve towards integration. 4) The fractal dimension of wetland is larger than that of
urban land. In general, the scale and wetland form of Dongying City are relatively balanced, but the
functions of the urban system and wetland have not been fully exerted.
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Figure 1. The largest outline of the urban land and wetlands in Dongying City from 1973 to 2018. (a) Scope of urban land
research area in Dongying; (b) Scope of Dongying wetland research area
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Table 1. 1973-2018 Area and proportion of urban and wetland land
F=z 1. 1973~2018 F A F M FniR tth A b E AR R BT oy B 451

WA T FH
T AYm? EE 151 (%) 0 AH/m? EL 151 (%)
104,599,943 751 1,143,092,803 16.55
110,008,252 7.90 1,027,410,331 14.87
124,860,119 8.96 885,882,200 12.82
134,967,464 9.69 869,694,873 12.59
447,215,824 32.10 1,464,885,386 21.21
471,665,491 33.85 1,516,609,746 21.96
Table 2. 1973-2018 capacity and information dimensions of urban land and wetlands
& 2.1973~2018 S AFA AT AR EHME2H
A W Hh T Hh FH
Yk Do & B4 Dy D1/Dy 74k Do 5 5.4 Dy D1/Do
1973 1.1208 1.1125 0.9926 1.5823 1.5224 0.9621
1980 1.1290 1.1011 0.9753 1.5791 1.5118 0.9574
1990 1.1516 1.1237 0.9758 1.5799 1.4983 0.9484
2000 1.1626 1.1445 0.9844 1.5841 1.4985 0.9460
2010 1.3553 1.3417 0.9900 1.6067 1.5606 0.9713
2018 1.3600 1.3803 1.0149 1.5672 1.5730 1.0037
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Figure 2. Dongying City urban land and wetland capacity dimensions and information dimensions in 2018. (a) Logarithmic
estimation of urban land capacity and information dimensions in Dongying City in 2018; (b) Logarithmic estimation of wet-
land capacity and information dimensions in Dongying City in 2018
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Figure 3. 1973-2018 Dongying City urban land capacity maintenance and information maintenance. (a) Double logarithmic
plot of D, capacity dimension of Dongying City from 1973 to 2018; (b) Single logarithm diagram of D, information dimen-
sion of Dongying City from 1973 to 2018
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Figure 4. 1973-2018 wetland capacity and information maintenance in Dongying City. (a) Double logarithm diagram of Dy
capacity dimension estimation of Dongying City from 1973 to 2018; (b) Single logarithm diagram of D, information dimen-
sion of Dongying City from 1973 to 2018
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