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Abstract

Jeju Island relies on subterranean water for over 98% of its water resources, and it is therefore necessary to continue to
perform studies on drought due to climate changes. In this study, the representative standardized precipitation index (SP1) is
classified by various criteria, and the spatial characteristics and applicability of drought in Jgju Iland are evaluated from the
results. As the result of caculating SPI of 4 weather stations (SPI 3, 6, 9, 12), SPI 12 was found to be relatively simple
compared to SPI 6. Also, it was verified that the fluctuation of SPI was greater fot short-term data, and that long-term data
was relatively more useful for judging extreme drought. Cluster analysis was performed using the K-means technique, with
two varigbles extracted as the result of factor anadysis, and the clustering was terminated with seven-time repeated
calculations, and eventually two clusters were formed.
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Fig. 1. Location map of weather stations used in study.
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Table 1. Specification of weather stations

7HE @A B4 et AlFmyY 47l 9] 7S
Ao tfste] 7REAlG ERVIES A48t &8
H SPl A&7zl ZF =AW 67 Ea 127099l
SPl 6, SPI 128 AABFA; A, AAE, AA|AF
gl 24 30 o|AFe] F9ARE giAfo 2 Bt
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24227} 28 0] x|ut 1988 2E] 2015\ 74| tiA)
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Weather station Latitude Longitude E.L.(m)
Jgju 33°30°51.0” 126° 31" 46.7° 20.5
Seogwipo 33° 14" 46.0” 126° 33" 55.2°° 47.0
Seongsan 33°23 136" 126° 52 48.7° 17.8
Gosan 33° 17 37.7” 126° 09" 61.1" 715
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Table 2. Classification of drought intensity using SPI

SPI value Classifications
2.00< Extreme wet
150~ 199 Very wet
1.00~1.49 Moderately wet
-0.99~0.99 Near normal
-1.00 ~-1.49 Moderate drought
-1.50 ~-1.99 Severe drought
-2.00> Extreme drought
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(a) Jgju weather station of SPI 6
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(b) Jeju weather station of SPI 12
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(c) Gosan wesather station of SPI 6
Fig. 2. Monthly standardized precipitation index showing SPI 6 and SPI 12.



HEAFAFE S AFE TRFY S R A 1515
4
2
g, M H »j\y\m.l”\r”'\ J\JWHN
Mr N W‘“\J ekl VA s U
2
i‘988-12 199i-12 1991‘1-12 199‘7-12 2006-12 200‘3-12 ZOOé-lZ 200§-12 201‘2-12 2015-12

DATE

(d) Gosan weether station of SPI 12
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(f) Seogwipo weather station of SPI 12
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(g) Seongsan weather station of SPI 6
Fig. 2. Continued.
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(h) Seongsan wesather station of SPI 12

Fig. 2. Continued.
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Table 3. Summary of annual SPI 6 and SPI 12 at Jgju, Gosan, Seogwipo and Seongsan weather station
Jeju Gosan Seogwipo Seongsan

SPI6 SPI12 SPI6 SPI12 SPI6 SPI12 SPI6 SPI12
1986 0.88 153 - - 0.34 1.32 0.28 1.23
1987 0.96 131 - - 0.47 0.36 0.75 0.69
1988 -0.32 0.18 -1.17 -1.71 -0.22 0.21 -0.89 -0.10
1989 -0.05 -0.34 -0.56 -1.14 -0.09 -0.17 -0.47 -0.98
1990 0.40 0.19 0.28 0.08 0.85 0.63 0.24 0.06
1991 1.02 1.00 1.06 0.89 0.54 0.85 0.48 0.44
1992 0.04 0.44 -0.19 0.42 0.07 0.04 0.31 0.35
1993 0.25 -0.16 0.01 -0.10 0.65 0.57 0.10 0.07
1994 0.25 0.39 -0.58 -0.45 0.09 0.36 -0.23 0.07
1995 0.45 0.45 -0.45 -0.92 0.88 0.59 0.49 0.00
1996 -0.85 -0.52 -1.20 -1.11 -0.20 0.38 -0.32 0.15
1997 -0.67 -1.18 -1.16 -152 -0.28 -0.44 -0.09 -0.26
1998 0.60 0.19 0.33 -0.18 0.81 0.62 1.04 0.92
1999 1.45 1.18 1.26 0.84 1.37 117 0.64 0.67
2000 -0.27 1.03 -0.67 0.85 -0.43 0.69 -0.96 -0.23
2001 0.25 0.12 0.00 -0.14 0.21 -0.11 0.00 -0.45
2002 0.65 0.39 0.28 0.08 0.23 0.03 0.11 0.00
2003 1.20 1.39 1.08 1.20 0.95 0.96 0.98 0.80
2004 -0.01 0.52 0.19 0.76 0.44 0.72 0.35 0.87
2005 -0.71 -0.49 -0.63 -0.32 -0.24 0.01 -0.22 -0.03
2006 0.38 -0.38 043 -0.21 0.17 -0.27 0.65 0.27
2007 0.78 0.80 0.01 043 0.29 0.09 0.57 0.68
2008 0.58 1.33 -0.09 0.28 0.23 0.62 0.39 1.18
2009 -0.04 -0.25 0.03 -0.28 0.53 0.41 0.01 -0.06
2010 0.56 0.36 0.75 045 0.95 0.92 0.43 0.27
2011 0.12 0.17 -0.76 -0.25 0.22 0.56 -0.20 -0.12
2012 1.29 124 0.80 0.33 127 1.27 0.97 0.80
2013 -041 0.55 -0.66 -0.19 -2.64 -1.53 -0.36 0.27
2014 0.33 -0.39 0.25 -0.67 0.84 -0.49 0.60 -0.01
2015 0.68 0.72 0.87 101 117 158 1.05 122
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Fig. 3. Scree plots after principal component anaysis.

Table 4. Total variance explained of components

10 11 12

Initia eigenvalues Extraction sums of squared loadings

Rotation sums of squared loadings

Component i i i
PO Total % of variance Cumulative Tota % of variance Cumulative Total % of variance Cumulative
% % %
1 7.078 58.980 58.980 7.078 58.980 58.980 4.667 38.895 38.895
2 1.536 12.796 71.776 1.536 12.796 71776 3.946 32.881 71776
3 0.924 7.696 79.472
4 0.750 6.250 85.722
Table5. Final cluster centers of weather stations
Cluster 1 2
weather station Jegju, Gosan Seogwipo, Seongsan

4. 4 E 220] 7HER| A7k} 7}5 Nr=
[e=] 7|—_ﬁ____k1 4
A2 d3to] o3t 7|5 Hg=s A MAYSR 7 7}; A
o] WOl ol e Bol waEel wskA
1) F2ASE

i I = ] I e e =g L A T

=}
,§_
1_

- Vs 209 4 002 5ok A5 0019
Zr- o]0 0, AFO. =] O %5
o AR S 96 PR ST SE iy g meslel /e e Basont A

T 5)7) wel Z|Fstel W2 S gl e,

ASHRL AT AF7E BAT Aeoleh. BEAE 0 ey e
A5E DG AFE HRY FH EHS B L
7) glatol 7H 44 QA kel AmaAsk oW



3 A= FRA ol AT AT 3] I
SPl 63} SPI 129] AH-9of= 19664 2Y9]| -2.72,
1964d 8] -2.36 AIE 7Hao] SAIE Ao
EAESIeH, ARAA] 1A gTe] 79 1997
9 29Yof| -2.14, 19964 790] -2.1 A2 ZAIHH
Aoz FAECE FRAH] AE7] e SP
6, 12= 2013 6Y9] -5.21, 2013'd 90| -4.1 42A]
2 7ho] SAsHd Ao BAEg e, A
o o] A7) o] 79 19784 5€¢] -3.95, 1979
39 -3.06A1 = 7ol SAEIH Ao HA Y
At
4) A 7] 54& asty] S5t A<
517] $J5te] gt 7hA] @AhznE FESE 4= Qlo} 7HE
AAEY] FAE FESI O™ 7Ha &49217
T2 7L8%E AEsl =279 890& a9l

o 1o i Az

g ox
e

o))

QRS AR FEE 27h) WEE uAS
A % Skl K-means 7] ol 5te] 2
& AXISle] TR W Aol A 25e] £
on] (37 0 2 2749) ol FHE Ik
715WBkE A AAL AR Aol A<l
o

=T )
=N
2]
ok

A

=
2lof w3 4153 dul e atekar ok 1L A
T A9E 54or sty eMbs FHoR
Al 7S Wl AR o2 YehdE
2, 7= At dlSshe A2 vl ook &%
Al 7RE AP7 I 7R
A~

B AP SRS AT G4SN A
T LARRI 2] G151 4] 2U(16RDRP-BO76272-03)
ofef = ek

EAATE BEAAIFE 7HEY] S 25 T A 1519

REFERENCES

Edwards, D. C., Mckee, T. B., 1997, Characterigtics of
20th century drought in the united states at multiple
time scaes, Atmospheric Science Paper, 634,
101-112.

IPCC, 2007, Climate change 2001 : The scientific basis,
IPCC contribution of working group | to the third
assessment report of the intergovernmental panel on
climate change, Cambridge University Press,
Cambridge.

Kim, S. S, 2011, Drought assessment in the Korean
Peninsula through drought frequency andysis,
University of Seoul.

Kwon, J. J, 2013, Improvement of the classification
standard of drought index for the Korean Peninsula,
Master Thesis, Seokyeong University.

Lee, D. R, 1999, Relationship between El Ni o/southern
oscillation and drought in Korea, Journa of Korea
Water Resources Association, 32(2), 111-120.

Lee E. Y., 2013, Spatial characteristics of drought in
South Korea by standard precipitation index, Master
Thesis, Konkuk University.

Lee, J H., 2016, Impact analysis of discharge and
drought of climate change scenario in Jgju Island,
Jeju National University.

Mckee, T. B., Doesken, N. J, Jeis, J, 1993, The
relationship of drought fequency and duration of time
scales, Proceedings Eighth Conference on Applied
Climatology, Anaheim, C. A., 179-187.

Song, S. H., Chai, K. J,, 2012, An appropriate utilization
of agriculturd water resources of Jgju idand with
climate change( 1), Koran Society of Soil and
Groundwater Environment, 17(2), 62-70.

Song, S. H., Lee, B. S, Chai, K. J, Kim, J. S, Kim, G.
P., 2014, Evauation of drought effect on groundwater
system using groundwater level data in Jgju Idand,
Journal of the Environmental Sciences, 23(4),
637-647.

Yoon, Y. N., Ahn, J. H., Lee, D. R, 1997, An Analysis
of drought using the Palmer's method, Journa of
Korea Water Resources Association, 30(4), 317-326.



