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Fig. 1 Flowchart of the soil map annotation auto-configuration system
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Fig. 2 Interface of the soil map annotation auto-configuration system
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Table 2 Input geographic information and output of feature for annotation
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Abstract

better understanding of soil genesis and distribution. During the Second National Soil Survey sponsored

[ Objective ] Soil map annotation is an essential component of soil mapping to have a

by the Ministry of Agriculture of the People Republic of China in the 1980s, large volumes of soil maps
at the county level were plotted in paper using the traditional mapping and annotating method, which is
no longer efficient enough for plotting and annotating large-scaled multi-framed soil maps (more than 20
000 standard frames, 1: 50 000 in scale) that contains such huge volumes of soil spatial information. In
order to realize automatic and interactive annotation and solution of a series of problems of step judgment
in soil mapping, a soil map annotation auto configuration system was built up. [ Method] The system
was developed on ArcEngine 10.1 platform with C# programming language based on database-driven
technology. The system solved the problem of annotation overlapping outer-boundaries of soil patches
in the map with the help of the over boundary annotation detection method, and realized annotation of the
entire map layer and the background layer on the map layer level, using the three-level control method,
i.e. layer, grade code and feature object; condition judgment and threshold screening by combining
statistics in grade coding and annotations of special features on the feature level. [ Result] In order to
evaluate performance of the Soil Map Annotation Auto-configuration System, a standard frame of soil
map, F49E010012, of Xinyi, Guangdong, was chosen as an example for adoption of the system, with
the 1:50 000 national basic geographic data and the 1:50 000 soil spatial and attribute data of the region
as input. The basic geographic information to be annotated in the map includes residential settlements,

linear water systems, surface water systems and administrative boundaries, whereas the soil spatial data
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do soil types and soil profile sites. The spatial data and attribute data were converted into Geodatabase.
Analysis of the output volume of annotations shows that a total of 615 annotations were formed out of
2 618 items of feature data, including 2 067 items that already contains annotation names, and that the
annotations formed covered only about 30% of all the annotatable feature data. The water systems and
soil profile sites rarely annotated were reserved in the annotating process. On the soil map layer, most of
the soil codes were reserved as annotation. Residential settlements were too densely clustered to keep the
name of each settlement in annotation and only names of the settlements over the township level appeared.
In the light of the conditions of the grading code screening module and avoidance analysis module, the
volume of annotation was greatly reduced, particularly, the number of residential settlements to avoid
overcrowding of the annotations of residential settlements on the map and relief the load of annotation,
so as to maintain balance of the map in appearance. Comparison of the two maps shows that the original
map had annotations overlapping map boundaries, while the map having processed with the Soil Map
Annotation Auto-configuration System did not have such problems. [ Conclusion ] Based on the database-
driven technique and human-computer interaction, the Soil Map Annotation Auto-configuration System
is adopted to rapidly annotate an enormous volume of standard frame soil maps. The system is not only
highly flexible, and adoptable to soil maps and other maps varying in scale, but also greatly improving the
efficiency and automation degree of data production. All the findings in the study may serve as reference
for realizing annotation automatic configuration in soil mapping varying in scale in future.

Key words Soil maps; Annotation; Auto-configuration; Layer; Grade code; Feature; Database-driven
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