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Figure 1.1 Distribution of approximately 600 climatological stations in Korea
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Figure 2.1 Area with 4 edge points including gridded data of numerical model in Korea
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Table 2.1 Position information for gridded points

Note
Value Contents Land Ocean Exception

0 Exception v
11 Land : Seoul, Incheon v

12 Ocean : Incheon and Gyeonggi and on shore v

13 Ocean : Incheon and Gyeonggi and off shore v

21 Land : Chungcheong v

22 Ocean : Chungcheong on shore v

23 Ocean : Chungcheong off shore v

31 Land : Gangwon v

32 Ocean : Gangwon on shore v

33 Ocean : Gangwon off shore v

41 Land : Gwangju and Jeolla v

42 Ocean : Jeolla on shore v

43 Ocean : Jeolla off shore v

51 Land : Jeju v

52 Ocean : Jeju on shore v

53 Ocean : Jeju off shore v

61 Land : Busan, Daegu, Ulsan, Gyeongsang v

62 Ocean : Busan, Ulsan, Gyeongsang on shore v

63 Ocean : Busan, Ulsan, Gyeongsang off shore v

71 Land : North Korea v
72 Ocean : North Korea on shore v
73 Ocean : North Korea off shore v
81 Land : Japan v
91 Land : China , Russia v

IR EA o= ASA FREA (hierarchical cluster analysis)¥} Bl A2 ZR &4 ¥4 (non-
hierarchical cluster analysis)©] It} AEA FHEAL 2o nre] ZRoZHRE AlFele] A
:,Lz]g] 7H_/]:_§_ %011/}7}—‘: \ﬂ]—\ﬂ% o7 ;q_eoﬂ ;Qt‘ﬂ—z‘ﬂ- :,Lz]g] 7H_/]:_E_ 737(—15}7] ].&o]va—].r/]_ 7:]]27(—1 :,Lz]
B = Ward ¥HHL 23U A23 2829 27 ARTS 18st Hoz 2R AR =4S
HAIBIEE RIS o= WhHolEt & £ ok o7 X7 AR P AXAFE (error sum of
squares; ESS)S UERATE (Ward, 1963; Murtaghﬁ]— Legendre, 2014). R]ASZ ZHEAL nrle
AAE BAS) 2ROR U 4 gt BE /hsd PUe westel 59 T9e JAE Pk
EAoZ K-Means Be] =, A MAE ke TR Wee ASH 23 s 2o
A AR SAUE ZHAA g2 ZHORE o]FdE= A A (reallocation) 7} 7Fs38lth =3 Aol &
£ Relel Azol AEo] A5HT e Wio] BRIAA ol A8 A& ol AT AAT K-
Means W2 5] 7R b2} 2713k (seed values)ol] o &8k o E 49 7i¢ 9 273 A9
ol 2% A Aol GRS vAA ALk 2, Aol AeAAok B k] TR S0l Big AR} Fol
Aok 31 292 T4 22188 440l AR Wek 2YS YT 5ol 2 JTAS = 3P
o) ek, REW 27\qke] AAL SvhEA RS THELS AP B (Wagstafl, 2001). webs] 3
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Figure 2.2 Process of cluster analysis for meteorological stations
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Figure 3.1 Clustering result for temperatures of gridded data of the numerical model (left upper; April, right
upper; August, left lower; October , right lower; December)
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Figure 3.2 Clustering result for temperatures of gridded data of the numerical model (left upper; April, right
upper; August, left lower; October , right lower; December)
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Table 3.1 Clusters by month for temperatures and precipitation of surface observing stations

Month Number of clusters
Temperatures Precipitation

January 8 10
Februry 7 7
March 9 10
April 9 8
May 10 10
June 9 8
July 12 8
August 10 10
September 8 11
October 7 7
November 7 8
December 9 11
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Figure 3.3 Clustering result for temperatures of surface observing stations (left upper; April, right upper;
August, left lower; October, right lower; December)
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Figure 3.4 Clustering result for temperatures of surface observing stations (left upper; April, right upper;
August, left lower; October, right lower; December)
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Abstract

Cluster analysis with meteorological data allows to segment meteorological region
based on meteorological characteristics. By the way, meteorological observed data are
not adequate for cluster analysis because meteorological stations which observe the
data are located not uniformly. Therefore the clustering of meteorological observed
data cannot reflect the climate characteristic of South Korea properly. The clustering
of 5kmx5km gridded data derived from a numerical model, on the other hand, reflect
it evenly. In this study, we analyzed long-term grid data for temperatures and precipi-
tation using cluster analysis. Due to the monthly difference of climate characteristics,
clustering was performed by month. As the result of K-Means cluster analysis is so sen-
sitive to initial values, we used initial values with Ward method which is hierarchical
cluster analysis method. Based on clustering of gridded data, cluster of meteorological
stations were determined. As a result, clustering of meteorological stations in South

Korea has been made spatio-temporal segmentation.

Keywords: Cluster analysis, gridded data of numerical model, K-Means method, me-

teorological stations, precipitation, temperatures, Ward method.
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