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(a) 2m (is for 2 m grid size DEM) ; (b) 15 m( is for 15 m grid size DEM) ;
(¢) 50 m(is for 50 m grid size DEM)
3 DEM ( )

Fig.3 Representation error of terrain for different grid size DEM
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Fig.4 Range of representation error of terrain within Grid for different grid size DEM
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Tab. 1 Comparison between error limits in standard of surveying and mapping and representation errors of terrain in study area
DEM
/m /m /m /m /m /m /m /m
2 1:2 000 1.2 2.4 0.82 12.47 -12.79 0.98 -0.97
5 1:10 000 2.5 5 1.39 16.57 -15.29 1.94 -1.91
10 1:25 000 4 8 2.62 20.87 -23.46 4.67 -4.55
25 1:50 000 8 16 5.77 30.08 -33.44 10.53 -9.94
50 1:100 000 16 32 10.36 45.16 -43.23 19.79 -18.21

o Only list part of data because of limitation space.
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Representation Error of Terrain Caused by GRID DEM

WANG Lei' > LONG Yongqing' YANG Qinke' *
(1. College of Urban and Environment Northwest University Xian Shaanxi 710127 China;

2. Institute of Soil and Water Conservation Chinese Academy of Sciences and Minisiry of Water Resources Yangling Shaanxi712100 China)

Abstract: After analysis of terrain representation introduced by regular grid DEM this research found that grid
DEM could lead to representative errors in actual terrain and the deviation must be related closely to the size of
grid. Within a GRID errors generally consisted of two opposite parts. In the direction of upslope the error was
negative whereas positive in the downslope direction. With gradual increase in the size of GRID a more complicat-
ed distribution of errors would be. In case of steeper slope errors would grow along with increased distance from
the center of the grid to any point inside the grid. The comparison between the data from DEMs with various grid si—
zes in Suide county generated by the full digital photogrammetry shows that the distribution of the errors within one
GRID is closely related to the grid size. Especially in the area with complicated terrain the more complicated the
terrain the bigger the absolute value of the errors is. So by analyzing the statistical characteristics of the error and
the relationship between RMSE of the representation error and the grid size the statistical characteristics of the er—
ror and RMSE of the errors could be estimated from the grid size. With the increasing of the grid size the maxi—
mum value of the RMSE of the representation error and the error both rises and the mean value keeps constant. And
whatever the base grid size is RMSE of the errors could be calculated under the condition of the increase of the grid
size. In summary in the practical production and application of DEM it is strongly advised that the attention should
be focused on the distinguishing of the above mentioned representation errors of terrain and the RMSE of the DEMs

defined by Chinese surveying and mapping standards hence to avoid making mistakes in the application of DEM.

Key words: Digital Elevation Models; Grid Size; Representation Error of Terrain



