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ABSTRACT

Occurred rainfall as local torrential rainfalls among the climate change has a decisive effect on life.
Rainfall is closely related to the living of people, its exact prediction is important to us. In this paper,
we have improved the estimation accuracy of rainfall by comparing the applicable interpolation
algorithms of meteorological field. The comparison algorithms are Kriging, MLP(Multi-Layer Perceptron),
SVR(Support Vector Regression), Random Forest and Bagging. For the experiment, we used the
AWS(Automatic Weather System) data which exists the event of rain on August 16th, 2015,
16:00~20:00. The AWS data is collected by a 1-minute cycle, the attributes related to rainfall include
precipitation type, accumulated rainfall such as 10 minutes, 15 minutes, 30 minutes, and 1 day, etc. The
dataset consists of training data and test data in 255 observation stations, Seoul. 230 stations are used
as training data, the remaining stations are used as test data. Validation methods such as RMSE,
R-square, Correlation Coefficient, CSI(Critical success index) and BIAS(frequency BIAS) were used to
compare the algorithms. CSI and BIAS were measured for precision of rainfall and calculated using the
rain contingency table. Our experimental results showed that bagging algorithm performed better than the
others in estimating the rainfall information.
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E 1. AWS 4 dolH #3
Table 1. Data type of observed AWS

Na Variable No Variable
| observation point 15 last 1 hour
number accumulated rainfall
observation point last 6 hour
2 16 .
name accumulated rainfall
observation point last 12 hour
3 17 .
type accumulated rainfall
4 observation point 18 last 24 hour
latitude accumulated rainfall
5 observan‘on point 19| present temperature
longitude
6 Sky status code 20 maximum
temperature
7 Sky status name 21 unmum
temperature
8 precipitation type 22 wind direction
I hour e}gcurrlulated 23 wind speed
precipitation
10| I hour e?ccumulated 24 relative humidity
rainfall
1 day accumulated spot atmospheric
11 . 25
rainfall pressure
last 10 minute
12 aceumulated rainfall 26| sea-level pressure
last 15 minute L
13 accumulated rainfall 27 lighting
14 last 30 mlngte 28 observation time
accumulated rainfall
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Training Process ——
Test Process ----
R
: llnpu:
: Algorithms Validation
: Kriging /T/
: MLP / R-square /
: SVR | Coefficient Conelation |
: Random Forest /T
: Bagging /T/
: ;
: Building Model :
| |
L Rainfall Qutput Estimated Value

——

(Last 10 Minute accumulated
Rainfall by Test Station)

Test |Input
Data

Estimation Model

I8 1. ¢aEgE 37 FAE
Figure 1. Flow chart for algorithm evaluation

(a) Training Data (b) Test Data

a9 2 dolE A AW
Figure 2. Dataset description
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Table 2. Rain contingency table
Forecast
Observed
Yes No Total
. ) observed
Yes Hihits) M(misses)
yes
N F(false C(correct observed
¢ alarms) negatives) no
forecast N=
Total forecast no
yes H+M+F+C

hits
CSI= hits + misses + false M
BIAS — hits + false ©

hits + misses
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Table 3. Comparison result for RMSE, R-square, Correlation
Coefficient by algorithms

Correlation
RMSE R-square .
Coefficient
Kriging 1.027 0.768 0.884
MLP 1.827 0.339 0.613
SVR 1.677 0.372 0.671
Random
1.208 0.669 0.832
Forest
Bagging 0.935 0.811 0.906
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Figure 3. Scatter plot between actual data and estimated data
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