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Homogeneous Regions Classification and
Regional Differentiation of Snowfall*

Hyun-Uk KIM'* - Jae-Kwan SHIM' - Byung-Choel CHOI'

o oF
pus =
e et WA AAAS F shfelth AT Z1gRA  ABAN JFL T
A elmsks GPelnst FAHRL Qor], ol fAME WA 2 A9 /)FH 5L AT
otk glek ¥ AFE JPARe JEtaS s8] A EAHAES BEete] HAEAA
g pRae] A9 AH 54 ARG ATAT AAFAAGS 77 FHoR eheon,
AT W BEAS, AgETe o8l 24 18 54 FRAL U, 23, 3
Lol B AYoR, AYut gagel e AdoR TR, ABATS vwds)
YEAR) Aojo] & FREG OV FAe] 5L Aolvh gl Ao vehheh oo duks
7 Ade] JFInE % FRAY M 2ARE B89 5 Aok

ABSTRACT

Snowfall is an important natural hazard in Korea. In recent years, the socioeconomic
importance of impact—based forecasts of meteorological phenomena have been highlighted.
To further develop forecasts, we first need to analyze the climatic characteristics of each
region. In this study, homogeneous regions for snowfall analysis were classified using a
self—organizing map for impact—based forecast and warning services. Homogeneous
regions of snowfall were analyzed into seven clusters and the characteristics of each
group were iInvestigated using snowfall, observation days, and maximum snowfall.
Daegwallyeong, Gangneung—si, and Jeongeup—si were classified as areas with high
snowfall and Gyeongsangdo was classified as an area with low snowfall. Comparison with
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previous studies showed that representative areas were well distinguished, but snowfall
characteristics were found to be different. The results of this study are of relevance to
future policy decisions that use impact—based forecasting in each region.

KEYWORDS : Homogeneous Regions of Snowfall, Impact-Based Forecast, Snowfall
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(a)Gangneung

FIGURE 2. Characteristic of snowfall damage per region

(Source : Younhapnews, 2011; Donganews, 2014)
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TABLE 1. Variable used in the study

Variable Description
ASY Average snow depth in a year
ANSY Average number of days of snow observation in a year
AMaxSD Average of maximum snow depth in a year
ASM, i=1,2,3,12 Average snow depth in a month
ANSM, i=1,2,3,12 Average number of days of snow observation in a month
AMDS, i=1,2,3,12 Average maximum daily snow depth in a month
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FIGURE 5. Average of DBI by cluster
TABLE 2. DBI of repeated analysis using SOM
# of cluster
2 3 4 5 6 7 8 9 10 1 12 13 14 15
# of analyzes
1 0.876 0.714 0.730 0.595 0.657 0.581 0.621 0.567 0.618 0.676 0.612 0.626 0.642 1.047
2 0.876 0.714 0.658 0.647 0.695 0.557 0.593 0.621 0.630 0.583 0.604 4.984 0.601 5.077
3 0.876 0.714 0.658 0.627 0.717 0.626 0.537 0.555 0.649 0.643 0.602 0.589 3.540 1.882
4 0.876 0.714 0.574 0.614 0.706 0.552 0.540 0.604 0.630 0.671 0.609 0.610 5.594 4.984
5 0.876 0.560 0.630 0.657 0.603 0.557 0.608 0.571 0.651 0.614 0.590 0.610 2.288 4.979
6 0.876 0.714 0.730 0.585 0.717 0.522 0.535 0.580 0.573 0.544 0.602 0.624 0.575 2.227
7 0.876 0.714 0.658 0.647 0.717 0.631 0.566 0.624 0.583 0.585 0.612 0.582 5.305 0.646
8 0.876 0.714 0.658 0.647 0.756 0.551 0.603 0.569 0.658 0.620 0.652 0.622 0.612 0.646
9 0.876 0.714 0.658 0.733 0.756 0.525 0.579 0.650 0.651 0.544 0.602 0.624 0.593 4.935
10 0.876 0.714 0.658 0.647 0.667 0.579 0.604 0.597 0.649 0.635 0.596 0.581 4.457 2.930
1 0.876 0.714 0.658 0.627 0.717 0.626 0.611 0.555 0.649 0.643 0.560 0.589 1.094 0.612
12 0.876 0.714 0.658 0.584 0.657 0.567 0.545 0.577 0.624 0.637 0.604 4.158 0.641 0.616
13 0.876 0.714 0.658 0.673 0.636 0.528 0.535 0.555 0.649 0.600 0.658 0.565 2.623 1.882
14 0.876 0.714 0.658 0.627 0.666 0.596 0.600 0.604 0.573 0.643 0.602 0.597 0.575 3.773
15 0.876 0.560 0.730 0.647 0.657 0.586 0.548 0.549 0.572 0.637 0.608 1.724 0.641 5.091
16 0.876 0.714 0.658 0.733 0.756 0.525 0.524 0.650 0.583 0.544 0.589 0.589 1.094 4.661
17 0.876 0.714 0.658 0.607 0.668 0.523 0.554 0.663 0.660 0.635 0.596 0.621 0.626 2.930
18 0.876 0.714 0.658 0.584 0.695 0.543 0.635 0.604 0.616 0.661 0.630 0.565 4.366 1.882
19 0.876 0.714 0.630 0.673 0.635 0.581 0.545 0.567 0.618 0.676 0.612 0.582 1.466 1.047
20 0.876 0.714 0.574 0.614 0.657 0.572 0.608 0.637 0.591 0.614 0.643 0.622 5.594 4.984
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TABLE 3. characteristics of snowfall by cluster

1 2 3 4 5 6 7

ASY 21.43 42.31 31.07 7.40
ANSY 8.45 15.93 17.19 12.60 2.84
AMaxSD 7.57 10.05 16.51 8.75 4.39
12_ASM 14.27 10.55 38.51 7.30 0.78
1ASM

2_ASM 6.03 8.60 12.32 60.68 712 2.72
3 ASM 2.75 3.38 3.02 12.88 59.81 3.97 0.99
12_ANSM 2.08 4.67 4.74 1.34 7.68 3.45 0.49
1_ANSM
2_ANSM 2.23 3.58 3.87 3.39 9.58 2.95 0.88
3_ANSM 0.93 1.47 1.13 2.45 9.7 1.44 0.38
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