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Tab.1 Relationship between topographic

statistical features and DEM resolution

DEM #3i] -

R /m w7 /ME/m R E/m B/ m
2 0.977 6 -79.0 1 130.7 49.563 6

5 0.9815 -79.0 1129.6 49.563 6
10 0.985 1 -78.9 1129.9 49.563 6
15 0.986 7 -79.0 1127.7 49.563 6
20 0.987 9 -79.0 1127.5 49.563 7
30 0.989 4 -78.8 1126.2 49.563 6
40 0.990 5 -78.8 1111.1 49.564 1
50 0.9913 -78.8 1123.3 49.563 5
60 0.9920 -78.8 1103.8 49.563 8
70 0.992 6 -78.7 1109.2 49.561 1
80 0.993 1 -78.7 1092.1 49.564 5
90 0.9935 -78.7 1111.1 49.562 3
100 0.993 9 -78.7 1098.6 49.566 4
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Fig.5 Variation of surface flatness coefficient and

maximum deviation rate with DEM resolution
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Tab.2 Relationship between DEM resolution and statistical accuracy of land types (107%)
DEM 78 - " R RS AL RS Bk AR
e . T I T e W
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.34 0.23 0.28 0.43 0.05 0.84 1.01 0.47 1.77 1.58 0.20 0.89
10 0.54 0.19 0.28 0.03 0.38 3.61 0.69 0.33 8.56 0.34 0.15 2.96
15 0. 64 0.64 0.39 0.07 0.94 3.33 0.75 2.50 4.34 0.56 0.18 1.97
20 0.44 1.10 1.21 0.17 3.06 7.58 1.93 0.93 5.37 0.68 0.02 3.22
30 0.66 0.42 1.62 0.06 3.43 8.34 3.43 2.73 8.35 2.54 0.12 4.24
40 1.50 2.83 3.27 3.51 0.99 8.35 10.99 4.46 2.19 2.00 0.08 5.03
50 4.30 7.01 2.81 2.68 4.25 7.52 14.10 3.99 16.26 6.39 0.07 8.23
60 6.17 3.79 1.76 3.58 6.13 3.30 1.36 2.17 6.58 2.52 0.04 4.16
70 7.21 6.98 3.64 0.15 17.34 14.98 2.16 9.98 14.13 5.00 0.03 9.84
80 1.53 9.25 2.71 14.39 11.08 39.75 4.29 2.99 52.30 0.85 0.11 21.84
90 1.64 10.47 2.96 1.75 0.98 22.68 7.02 10. 30 31.67 15.14 0.24 14.24
100 4. 66 16.06 5.37 14.51 1.09 73.81 14.25 2.34 1.37 16.89 0.08 25.42
70
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Fig. 6 Example of linear figure
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Fig.7 Relationship between statistical deviation rate of
small target features and DEM resolution
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Tab.3 Statistics of distribution in slope zones in residential area at different DEM resolutions (%)
DEM 73 ] ]/ m 0° (0,2]° (2,3]° (3,5]° (5,6]° (6,8]° (8,10]° (10,15]°
2 5.29 71.85 13.19 8.02 0.96 0.52 0.11 0.05

5 0.59 86.83 8.65 3.62 0.25 0.06 0 0

10 0.17 95.73 3.89 0.21 0 0 0 0

15 0 99.63 0.37 0 0 0 0 0

20 0 99.72 0.28 0 0 0 0 0

30 0 100. 00 0 0 0 0 0 0
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and elevation zone with DEM resolution
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Fig.9 Variation of information entropy and information entropy loss rate of vegetation slope zone with DEM resolution
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An optimization method of DEM resolution for land type
statistical model of coastal zones

JIANG Na', CHEN Chao’, HAN Haifeng'
(1. Shandong Provincial Institute of Land Surveying and Mapping, Ji’ nan 250013, China; 2. Marine Science

and Technology College, Zhejiang Ocean University , Zhoushan 316022, China)

Abstract: Accurate, detailed, and three — dimensional land type statistical data with an appropriate resolution is
greatly significant for the natural resources monitoring, supervision, and ecological protection in coastal zones. A
land type statistical model needs the support of DEM. However, there is little studies on the adaptability between
the DEM resolution and the statistical model. Given this, this study proposed an optimization method of DEM
resolution for land type statistical model of coastal zones. Specifically, this study systematically explored the
impacts of DEM resolution on land type statistical model, selected indices and constructed an assessment model
from four aspects, namely statistical accuracy, generality, information amount, and calculation efficiency. Then,
this study determined the index weight using the entropy weight method and obtained the optimal DEM resolution
through weighted calculation. The results are as follows. (1) An increase in the DEM resolution led to the
increasingly apparent negative impacts on the statistical accuracy and information amount and the increasingly
significant positive effects on the generalization of the model. 2)To meet the requirements of statistical accuracy,
the DEM resolution should not exceed 30 m. Meanwhile, as required by the landform generalization, the DEM
resolution should not be less than 10 m. (3)There is a linear positive correlation between the calculation time of
spatial operations and the number of DEM grids. (4)Based on the comprehensive assessment using the weights
calculated by the entropy weight method, the optimal DEM resolution was 10 m. The method of DEM resolution
developed in this paper is universal and can be expanded in the natural resource statistics of coastal zones and in
the land type statistics of other surveys and monitoring.

Keywords: coastal zone; land type statistics; DEM resolution; information entropy; entropy weight method
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