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Taiwan Digital Terrain Model Value-added Data And Service
Platform

Wei-Sheng Chen', Yi-Liang Shih', Tsung-Che Tsai', Lung-Cheng Lee', Kuo-Ming Tu'

#H 2

Digital Terrain Model (DTM), the method of using digital grids to represent terrain, is
widely used in many fields in modemn society, such as remote sensing, geographic
information system (GIS), geodesy survey, planetary science, etc. DTM not only can present
terrain but also provide more information through data processing, such as calculating slope,
aspect, and sky-view factor.

In Taiwan, the Land Management Department of Ministry of Interior (MOI) has all
DTM data. The department commissioned the NCHC to carry out projects for storing DTM
data, calculating the DTM value-added data and sharing data to the public. In the projects,
NCHC developed a new way to store the DTM and value-added data more efficiently {reduce
approximately one tenth of storage space). NCHC also created a framework for the data
processing, which sped up the calculation of the DTM value-added data. In addition, NCHC
constructed a web service, a web user interface, and a set of QGIS plugins (https://qgis.org/)
to support the network acquisition from browser or QGIS. All these efforts were integrated
into the platform "The value-added application of Digital Terrain Model"
(hitps:/dtm.moi.gov.tw/).

The platform can be divided into the data processing and the data acquisition two parts.
For the data processing part, it calculates the value-added data from DTM data and then saves
into a database. Originally, Taiwan DTM data were stored in the text format and took about
100 TB disk space. NCHC adopted the NetCDF
(https://www.unidata ucar.edw/software/netedf/) format to store data, which stores data in the
binary format, which reduces the waste and speeds up the loading and thus calculation. To get
value-added data, the data processing part first reorganizes DTM data points and then
dispatch points into caleulation units. In calculation umts, each data point and its
neighborhood are further reorgamzed into a 3-by-3 gnid structure or a radial structure
depending on the needs. The algorithm then applies to structures producing value-added data.

For the data acquisition part, the platform equips a web service and a web user interface.
The former handles the acquisition of value-added data, and the later offers a GUI to send
requests. The operation scenario is that (1) the user selects a region of interest and inputs
arguments on the web user interface; (2) the web user interface sends requests to the web
service; (3) the web service grab value-added data from NetCDF files and does additional
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processing; (4) the web service packs result and return to the web interface; (5) the web
interface displays the result.

The web service can bridge many other remote applications. Therefore, NCHC also
developed a set of QGIS plugins, which operate on the QGIS platform and can acquire

value-added data from the web service and display results. The operation scenario of QGIS
plugins is like the web interface.

The platform starts to operate since 2017. At the beginning of 2020, it had 15 functions
and reached a stable status. The statistics shows that the platform received about 6M and 3M

requests in 2019 and 2020, respectively. In which the slope analysis was the most frequently
used function, and most of requesters were the land use developer.

B4k - DTM, Value-added data, QGIS

"National Center for High-performance Computing, National Applied Research Laboratories,
Hsinchu, Taiwan
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