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Development of Algorithm Patterns for Identifying the Time of
Abnormal Low Temperature Generation
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Abstract Since 2018, due to climate change, heat waves and cold waves have caused gradual damage to social
infrastructure. Since the damage caused by cold weather has increased every year due to climate change in
recent 4 years, the damage that was limited to a specific area is now appearing all over the country, and a lot
of efforts are being concentrated from experts in various fields to minimize this. However, it is not easy to
study real-time observation of sudden abnormal low temperature in existing studies to reflect local
characteristics in discontinuously measured data. In this study, based on the weather-related data that affects
the occurrence of cold-weather damage, we developed an algorithm pattern that can identify the time when
abnormal cold temperatures occurred after searching for weather patterns at the time of cold-weather
damage. The results of this study are expected to be of great help to the related field in that it is possible to
confirm the time when the abnormal low temperature occurs due to the data generated in real time without
relying on the past data.
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Table 1. Analysis model according to analysis type

Analysis Analysis

Method Type Analysis Model

KNN(K-nearest neighbors)
Naive Bayes

Decision Tree

Clasification |Logistic Regression

Random Forest

Support Vector Machine(SVM)
Artificail Neural Network(ANN)
Linear Regression(Stepwise)
Regularized Linear Regression
Regression Tree

Random Forest Regression
Support Vector Regression
Hierarchical Clustering
K-means Clustering, K-medios
Self-Organizing Map(SOM)
Association [Market Masket Analysis(MBA)
Sequence Analysis
Collaborative Filtering

A Priori

Dimension | Principak Component Anaysis(PCA)
Reduction |Factor Analysis
Multi-Dimensional Scalling(MDS)

Supervised
Learning

Estimation

Clustering

Unsupervised
Learning
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Table 2. Synoptic meteorological data offer list

Division Offer Details

Data Type  |Year, Month, Day, Time, Minute
Offer Period  |Since 1904
Offer Point | 102 Points

Temperature, Precipitation, Wind, Air Pressure,
Humidity, Solar Radiation, Sunshine, Snow, Clouds,
Offer Element | Visibility, Ground Condition, Ground Temperature,
Weather Phenomenon, Evaporation Amount,
Development Number

Table 3. Status of areas affected by cold weather by
year

Reference

Occurrence Zone
Year

Geumsan, Cheonan, Gongju, Nonsan, Buyeo, Seosan,
Taean, Boeun, Cheongju, Muju, Imsil, Jangsu, Jinan,
2018  |Geochang, Goryeong, Sangju, Yeongcheon, Ulsan, Naju,
Suncheon, Anseong, Hwaseong, Gapyeong, Namyangju,
Yeoju, Icheon

Ulsan, Jinju, Hadong, Daegu, Cheonan, Chungju, Boeun,
2019 | Okcheon, Jeongpyeong, Jincheon, Goesan, Anseong,
Gimcheon, Naju, Yeongam, Suncheon, Sangju
Suncheon, Cheonan, Yeongdong, Okcheon, Andong,
Bonghwa, Hadong, Anseong, Icheon, Naju, Jangsu,
2020  |Jinan, Muju, Jeonju, Ulsan, Geochang, Hamyang,
Yeongcheon, Pohang, Bonghwa, Cheongsong, Sangju,
Jinju, Boeun

Yeongam, Naju, Bonghwa, Yeongju, Anseong, Goesan,
Eumseong, Cheonan, Yeongam, Wanju, Suncheon,
2021  |Jangheung, Hwasun, Yeongam, Haenam, Gangjin,
Boseong, Goheung, Jangseong, Gurye, Gokseong,
Damyang

Table 4. Status of areas affected by cold weather by
the number of incidents over four years

Number of

Occurrence Zone
Occurrences

Gapyeong, Gangjin, Goryeong, Goheung, Gokseong,
Gongju, Gurye, Geumsan, Gimcheon, Namyangju,
Nonsan, Damyang, Daegu, Boseong, Buyeo, Seosan,
1 Seongju, Andong, Yeoju, Yeongdong, Yeongju, Waniju,
Voice, Imsil, Jangheung, Jeonju, Jeungpyeong,
Jincheon, Cheongsong, Cheongju, Chungju, Taean,
Pohang, Hamyang, Haenam, Hwaseong, Hwasun
Geochang, Goesan, Muju, Yeongcheon, Okcheon,

2 Icheon, Jangsu, Jinan, Jinju, Hadong
3 Boeun, Bonghwa, Sangju, Ulsan
4 Cheonan, Suncheon, Naju, Anseong, Yeongam
3.3 24 H0|H 7tof AuraA 24
7 WS Jholl A £4 23 Table 59+ 20|

7123 719kate] JBALRIL 0.77 1 B BAE
on), $Eot ¥4, S0 FY, B4 S 424
S BE 05 OFOR ABEAT} ks A0 BA

Table 5. Synoptic meteorological data offer list

Temper | Wind Winq el Atmospheric
- atures | Speed | Direction Pressure
Temperatures | 1.000 | 0.236 | 0.088 | -0.030 -0.773
Wind Speed | 0.236 | 1.000 | 0.660 | -0.558 -0.158
Wind Direction| 0.088 | 0.660 | 1.000 | -0.510 -0.041
Humidity -0.030 [-0.558| -0.510 | 1.000 -0.181
Atmospheric | _q 773 | _g.158| -0.041 | -0.181 | 1.000
Pressure

9422 09423, 194
Ho =g gRlstrt.

T3l HEA W 9] 9ol AR A (Forward
Selection Method), ZXAAR ‘?J(Backward Flimination
Mehtod), T4 2 A& (Stepwise Selection Method)
S A o s +3silon, 371 W 5 7P =
2 £ AA AL (Adjusted R-squared)E A &isto] 24
59| F9n] o] 4 A& 7HsAdS sl Bttt

J3f LA o= HoJHE 710 7|2, FE, 5,
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RandomForestClassifier(n_estimators=n,max_

depth=depth)

Table 6. Train and verification model accuracy list

Model Train Verification Recall
Accuracy Accuracy
Random Forest 0.999 0.998 0.998
ExtraTrees 0.986 0.985 0.830
Gradient Boosting 1.000 1.000 1.000
Histogram—-base
Gradient Boosting 1.000 0.999 0.99
XGBoost 1.000 1.000 1.000
LightBGM 1.000 0.999 0.998

ﬂ‘l

9 Ae B B4 71AIss 2EQl Y EYAE
(RandomPForest), AAEZE(ExtraTrees), 1A
ERAY(Gradient Boosting), 3|AE13 7|4l BAE
(Histogram-base Gradient Boosting), XGBoost,
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Table 7. Finally test model accuracy

Uesiy Precision Recall F1-Score
Accuracy
0.999 0.980 0.997 0.989
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Fig. 3. Confusion matrix display
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