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ABSTRACT

For data such as rainfall and soil moisture, it is important to obtain the values of all points
required as geostatistical data. Spatial interpolation is generally performed in this process, and
commercial software such as ArcGIS is often used. However, commercial software has fatal
drawbacks due to its high expertise and cost. In this study, R, an open source-based environment
with ArcGIS, a commercial software, was used to compare the differences according to the
processing environment when performing spatial interpolation. The data for spatial interpolation
was weather forecast data calculated through Land-Atmosphere Modeling Package (LAMP)-
WRF model, and soil moisture data calculated for each cumulative rainfall scenario. There
was no difference in the output value in the two environments, but there was a difference in
user interface and calculation time. The results of spatial interpolation work in the test bed
showed that the average time required for R was 5 hours and 1 minute, and for ArcGIS, the
average time required was 4 hours and 40 minutes, respectively, showing a difference of
7.5%. The results of this study are meaningful in that researchers can derive the same results
in a commercial software environment and an open source-based environment, and can choose
according to the researcher’s environment and level.
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Table 1. Data source and information of LAMP

Data format

NetCDF

Variable

RAINNC (Grid-scale rainfall), SMOIS(Grid-scale soil moisture) 1~4

Resolution 810 m / Pixel

Range Row: 128 pixels, Column: 128 pixels, Total: 16,289 pixels

Time

00:00 LST 05 Sep~23:00 LST 17 Sep in 2020 (12 days)

00:00 LST 20 Jun~23:00 LST 02 July in 2021 (12 days)

- It targets the period when cumulative precipitation equals or exceeds 150 mm.
Description - Soil moisture consists of four layers: the SMOIS 1 is 10 cm, the SMOIS 2 is 30 cm, the SMOIS

3 is 1 m, and the SMOIS 4 is 2 m.
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1. Preparation of materials 1

LAMP Medium-Range
rainfall prediction data

v

Select heavy rainfall period data

2. Pre-processing 4!’
R ArcGIS
1) Apply library
- RNetCDF
- Ncdf4 1) NetCDF to feature class
- Ragdal - “XLONG*
- sp,sf - “XLAT"
- = - "RAINNC"
2) Extracting Variable _*SMOIS"
- “XLONG*
- “XLAT" 2) Select RAINNC range
- "RAINNC" - 20~40mm
- "SMOIS" - 40 ~60mm
3) Select RAINNG range T oo o
- 20~40mm -
~ 40~ 60 mm - 100 ~ 150 mm
- 60~80mm 3) Create Shapefile(.shp)
- 80~100 mm - Reprojection and converting
- 100 ~ 150 mm point data
4) Create Shapefile(.shp)
- Reprojection and converting
point data
3. Perfromed Spatial Interpolation v

IDW(Inverse Distance Weighting)
Parameter : Power = 2, Points = 12, Resolution = 10 m

A 4

Comparative Evaluation of Interpolation Results between R and ArcGIS

Fig. 2. Flowchart showing overall methodology for spatial interpolation in R and ArcGIS.
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Fig. 3. Time series of cumulative rainfall during the study period. (a) 00:00 LST 05 Sep to 23:00
LST 17 Sep in 2020 cumulative rainfall box plot. (b) 00:00 LST 20 Jun to 23:00 LST 2
July in 2021 cumulative rainfall box plot. The red line refers to the period during which

the rainfall occurred.
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Table 2. Turnaround time according to the processing environment

R ArcGIS
Ist 2nd 3rd Ist 2nd 3rd
Pre-processing (.nc to .shp) 25 min 21 min 22 min 36 min 34 min 35 min
Spatial interpolation 4h 42min  4h 37min  4h 38min  4h 7min 4h 2 min 4h 6 min
Turnaround time 5h 6 min 4h 58 min 5h 4h 43min  4h 36 min 4h 41 min

Average turnaround time 5h 1 min 4h 40 min
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