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Observed Air temperature and Precipitation Variability and
Change in Jeju Island

Seong-su Kim, Min-hyeop Kang and Hyung-yun Choi
Jeju Regional Meteorologiaal Office, Jeju-Do 690-801, Korea

The objective of the study is to observe variability of main weather elements such as air
temperature and precipitation and their change in Jeju. Air temperature and precipitation variabilities
in Jeju have been studied with data from JRMO(1924~2004). Annual mean temperature has
increased about 0.027C/year during the last 81 years but relatively high 0.05T/year after 1980. The
rise of the mean temperature was attributed to the rise of the minimum temperature rather than
the rise of maximum temperature. Occurrence frequency of an unusual meteorological phenomenon
has been examined as well. Abnormal high temperature has appeared more frequently than
abnormal low temperature since 1980’s when the global worming trend was more distinctive. The
appearance of the extremely low on daily minimum temperature has decreased for summer and
winter season. As a result of the analysis on the number of rainy days, the frequency of rainy
days has increased and heavy rainfall days(>80mm) has increased, therefore, the rainfall intensity
has been stronger. The number of rainy days for a light precipitation less than 10 mn/day appears
to be reduced, while the frequency of rainfall greater than 35 mn/day has been increased.
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Fig. 1. Location of station used this study.
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Table 1. Average and standard deviation of

climate factors in Jeju Island

Annual
precipitation
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Annual mean
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Standard
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Fig. 2. The variation of monthly temperature in

Jeju.
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Fig. 3. The varation of monthly precipitation

(bar) and mean temperature (solid line).
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Fig. 4. The time series of annual mean

temperature in Jeju(1924~2004).
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Fig. 5. The time series of annual minimum
temperature (—) and  maximum
temperature(<-) in Jeju(1924~2004).
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Fig. 6. The variation of seasonal mean temperature in Jeju(1924~2004).
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Fig. 7. The time series of temperature anomalies
in Jeju: (a) decadal mean temperature,
(b) annual mean temperature.
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Fig. 8. The occurrences of the number of extremely high and low cases by 9-vear running sum in
daily maximum and minimum temperature. (a) and (b) are for the summer, (c) and (d) are

for the winter.

Aol =
19404 chol 728k} o)
daRt ol e

4 wAE Sol7]e9
Al Z7)e 3

NS YEE

o
s
g Hob
40 g
Lo
~ 5
rlo
e
o

B
e
ol
8
-J
e
Y
~
e rfo
rio
| 031 _J(l;ﬂ o
T = o
e T B 2 ¢
-,
o2
A =
Y
o
U

pass
rir
=
o
)
o
o
ot

SEFAAF 2YAS W F

7123 Bol7] e wAd g} o] 2w
dA g whae] disted 9d olFge AAE
H Wty FA3E Fig. 9 9 Fig. 109 B9
ot Fig. 9914 Wted e g7 29 18T
3hel el UsHir) 23} 18T 99 #}ole]
o, YEde dPFv)&e] 2BColial

ol

9]

AR E7) e 18T she] Aole] oz Helshel
oo BARoR QHErlec) 18Cols we
10" 4 49747, 26Tol 4 e 6ol 9
WA go) wAHT,

Fig.

9. The

1970 1975 1980

occurrences

30000 1000
g CXcooling degee day @
= ] Fy
° —e—heating degee day 800 ©
§ 25000 8
g g
600 ©
g, o
£ 20000 3
2 400 o
5 =3
- 1 H ]
£ 15000 Qi g 200 £
3 ' i F
HAUANAHRHAR HHAE '
10000 MUANUNCHERAHUHGHE . ‘ 0

1985 1990 1995 2000

of the number of

cooling and heating degree days by
O-vear running sum in Jeju.

Fig. 10914 2742
o &9 1%°le] g,

A 1%olwe]

,40_

o

utl
ol

B2 3 Ha)e
ayde Hurle o
dJetgon, eytoks



HMEL 712 3 259 HE ¥ Hatel 25

A7 A9 1%0lW, ddoke HA7|E &
9 1%elue) @ datgch BAAG 2dd
2 335T o4, $AYL 24T o]}, 2uoks
262°C ol 1l @aole -17TC olstzE 4

——hot day -- <+ coot day
—e—warm night -« - cold might

Number

(=]

1970 1975 1980 1985 1990 1995 2000

Fig. 10. The occurrences of the number of hot
days, warm nights, cold days and cold
nights by 9-vear running sum in Jeju.

AFe erpAAy BALSF HEFS A¥A
W oAZbo] Ay Huvledn #dd 249
dew, e, ddoks A fade 4
g, HA7)en A9y Yed, L9, ol

(a)

1000

v =0.8996x - 1511.4

sOO

600

400

20

n
1924 1944 1964 1984 2004
{c)

1000

900 y = —0 7335x + 1804

800

700

€00

0

400

300 \

200

100

o
1924 1944 1964

= Az Zvlsle RS Heln Utk 539
1990 ol E0) ) oo w49
vl aske] ghefds) Feope] | AR A
vebd i o

Ae A

tjo

5 AALEA

g

- h
émhl\ AMAAAAVVNWVVVV

]
1904 1934 1944 1954 1964 1974 1984 19 A4
Year

Fig. 11. The variation of annual precipitation in
Jeju(1924~2004).

1924 1944 1964 1984 2004

1924 1944 1964 1984 2004

Fig. 12. The variation of seasonal precipitation in Jeju(1924~2004) ;

(a) spring, (b) summer, (¢} autumn, (d) winter

_41_



28 %-2

4 A3 18mid AT vgR Aedn dout
A7 4800 el fo5E 00504 BEAAL
W fols e Ao vrhl 21EL gy
$A 2e Aoz ehdth v 2ol
19804t} Fitol Fol ARsatel WEZ o
20 hebdg o 5 gl

Fig. 12004 A2 dgsael dsgse
et Ashe mas) 2w geh 2 BEe) o
S ol Wi oABel HH U Frhao) 73
Be dow Uthl azsgel F4ge o
81 25 2P Y Be 9 v
Ao % 4 gtk

o) 47el WEA

25E O 1% aass Bl 89, dF,
Yob Sol vizkel BAgel A% v 4 9

ol 1 WE4e] Atk Fig 13014 vfehdl #47]

Fig.

ol ¥
1200
1000
800
z 600
£ 400
$ 200
S0
= -200
-400
-600
-800
1924 1934 1344 1954 1964 1974 1984 1994 2004
Fig. 13. The time series of annual total
precipitation anomalies in Jeju(192
~2004).
oES AF A%EY WANA B 5 ol
1999l w7t 7hd gho]l W, 1929&3011 7F
M7k AQoe, i 104 E<F 2 7k A
9 ose 1996801k 1924l A 20043 7 A
AFe] AFd e 14384 me = 8] 7} 500
mold o wWel & s 1927, 1956, 1985, 1999,

a) Omm~10 nm

1938

C963 rH

(b) over 35mm

T 252

a5z 1975

(c) over 100 mm

cR0E EERE) 1948 1238

L

e L

14. Time series of the number of rainv dav for the precipitation amounts. The number is obtained
by the 9-vear running sum of the annual numbers.

,42,



HEE 7|2 3 d5el vg o wsle 22

03 el o, 500mm o) o HA WY = Fig. 162 wh&old} Zrdre s¢d+9 9

1929, 1942, 1984, 19963 o] A th. 3 ool 53HS el WalE e Ao A
A2t o v v|Eow Ay uhk Qi pAsta Aol Bm o) T

gge 73 A 33599 oF 80%7F Onn~ A4t Zvhehy J3Eg Holi gloj ARAL

10me) 247 A" Agold, ooz A 2 Fadert 37 es ¢ 7 dv

1} 1+ oo -

e BHmela, oF 1%FLEE UElE §E 0 "
100m2 vehdr ol@Al wA® 7 pasd
g 9d o EHS Fokel WAAFES Fig 14 L ot
o vier e, 5 ol
agold B AHAH 0~10me) A @

golgis Aol Aol meh aehe 4FE oo ‘\HH\H H B

woli whel 33 oldte] AFYS tha WE 1o o oo s s o oo
& Bt 1600 SolAwA Stk A Fig. 16. Time series of duration of precipitation
& Holn gouw 100m olde Frdre (dotted line) and annual total

198053t LolMmA 378 FUHRh precipitation amounts(solid line).
Fig. 153 25 AI7ve] 71 &5 7] AJ 23 1964

UBE 20049743 At AEAhE AR Fig. 17¢ B 39949 iz 1930
& a3 agor, AwHoz wusd WA dof 20438 vlsiA 19904 3¢l e
fi}:% ol ‘215}. a2y 1980t SRk 2 F7A vlste] Frhshe FAE Boln R
1990 ) Fukoll g 20000 el = A Al g, olgjd 59459 Fvh: vla 2 25
7pZ=ake]l zbol7} A ueERum Qlth ol# g AE yepvde Aoz BusdvkKarl et al.
ol Aol 80% ol e AAEe FHE 1996).
AHE F¢8 F AT 0~10mm §@Y HAT 2
&yl r]so] Fmst 100m oldel ZFF E .
Mol zre 7| 7kol F7hE M Bl v A
og Azl

3000 2000 T

s s 50z [ Tl A s s

Prec (mm)

Fig. 17. The variation of heavy rainfalll >80 mm).

A% A2 aA

500 600
1964 1969 1974 1979 1984 1989 1994 1999 2004 Flg. 180“ /{‘1 Eo] }L;‘ ﬂ]—Q}- 7}01 0:1 E}]lg;‘ ‘?:], Ej
Fig. 15. Time series of duration of precipitation 37]9‘1} 7peake] BAE B, IHA L 9ol
(dotted line) and annual total A 7ol tyHdgon 1960&4}11 o] % 94
precipitation amounts(solid line). 7raegko] @A EA Folha Yol A3 7H5e

,43A



o
0x

4>

300

o
8

g

250
200
150
100

50 |t

300

30

250
200
150
100

S0

KET

30

300
300
250
200
150
100 1
50
0

250
200
150
100 2

50

0

0 10 20 30 0

20 30

Fig. 18. The higher-graph for 70 vears at Jeju ; Horizontal is monthly mean temperature(C) and

vertical 1s monthlv precipitation(mn).

g ol Qom, ANHozE 8Ud Hu 7
4 den g Hzolee AAd 2

89 7H3 B UHT ot wd e e
NeE A Hlel B5AeL

2% Y AE

& AT E AFALGA 19243
H 20044742 718 @ ZFARE o] &8
AFE 71FAFEES A49ugd. 714 225
o AL F4E Bt AAHA WA FE
ZARSE A, olg tEo] 712 % Ao Eo
& WAl oA Wastm A AHuHg
o A7dRE HEsd ben 2o

AFE P72 Ad 81dzt oF 0.02T/4
o F7HeE Heon, 53 1980dt o Fol=

A

al
ey

_44_

006C/d HE9 458 Bo 71L& ZH4%
o] 7h&stE i &dst AL AHdE ge
A dehd 7129 Frbe B o AR 3 U
Bttt e, AdHnr)en dFA71ee 814
¢ 247 08T, 21TAHE F7hete Aoz 4
Elgth ZA#HoR AR 7|29 A5Eo Hu
7129 dsgrRg =4 dehda glo] H# v
29 45e Hur|eRuE HAv|9 Ao
o 22 71dE sta A Ao vehgt 7
9 Holgt 4 An dHAIL Eo|gtolA
= BANIETL ATl wel gaskeE AEge B
ol W, dHIY|E EBolgte HAYHoz:
F7HIAY AW AEse dog Uehdo ®
& 2E/UAF GAAdF WES Huv|ew
HeE 24 ¥ grstn, HAHr)en A9
' 24E A Frhele 4%S 2dY



rko

WEe

o oy
=
é OE‘
o

s

3
N
2
~N
N

2
ot g

l
2

=
oo
o
o 1
>
&
op M
A #

il

ogk
o

Loz
=
o
or
ol
Hr o
oft
=)
ox
1o

v

oot
oo ko

L

=

jass

2

B

o

oft T

o
R
o olN
4y 2 oo

o
Mo r
=
o=
ot
T
o 8
oy N
oo R
tlo o

% 8
rL
=

Fukof A 20001
Apol7k AA e
%_‘9] 80% °l& A
e 0~10mm

4ol

O

rr

_g
o} o

2
J_

=

o

u
—_

_,_.
2
Jo
o
0\1

Lo¥T 2 O o&oox Moo Eorf & o
ok
rlr

ol
o
2

B ofi

o

ol
Lo
>

)
-

10
oy
o2 4y o 4> £ oM
B

2

o N
olN
N
>
3

=
o
Anj

¥

N
—_
Ol
o

o o ¥ rlo
4
rir

1
x IHU o
olN rir

ox

ML
lo o ol

H

S

N &

rlu

=

Aue e
o9 AT Y 71z
2 Boan,

AR B RSP PN
g 7o o
8k3] 4], 21(3): 1-10.

AR, W0da. 71 AEBIAG A7 FA
vl e AFE eI, 510 pp.

714 A T A 2004b, d=e] 7]
T4 417 pp.

FA7] - AAE - ARE 196 AFE
el &g 71 AREE
AFisha g R, 19 1-10

N3 714

ojm el - ZFo14 1997, % 7] WEARH 2
33l 3= 7)4dehs] 7|, 33(3): 429-443.

ol &F. 2000. AFE &t AAe VILEE, A
Tofst Aabshe) =&, 40 pp.

o]Fw. 1978 Ag#e] 7] AW 1 8
olof gato]. gH7]4d8k3] A, 14(1): 29-35.

AZ7- o) B3. 1992 @t M) 7137 7 —’F‘*
o wWgol #ég AT @=7|REIA|, 1
45-65.

. 1998, gt 7| FWF Aol B A

AgEa HApeke] =&, poo.

Bell, G. D., M. S. Halpert, C. F. Ropelewski,
V. E. Kosky. A. V. Douglas, R. C.
Schnell and M. E. Gelman. 1999. Climate

for 1998. Bulletin of the

80(2):

37

Assessment
American Meteorological Society,
1040-1088.

Hulme, M., Z. -CZhao and T. Jiang. 1994.
Recent and future climate change in East
Asia. Int. J. Climatol., 14: 637-658.

I[PCC. 2001. Climate Change 2001: The

Scientific Basis. Houghton and Ding(Eds.).
Cambridge Press.

Jones, P. D, T. M. L. Wigley and G. Farmer.
1991. Marine and land temperature data set
. a comparison and look at recent trends. in
Schlessinger, M. E. ed Greenhouse-gas-
induced Climatic Change a Crtical
Appraisal o Simulation and Observations.
Elsevier. Amsterdam, pp. 153-172.

Karl, T. R., W. K. Richard, R. E. David and
G. Q. Robert. 1996. Climate Assessment
for 1995. Indices of Climate Change for
the United States. Bulletin the
American Meteorological Society, 77(2):
292-297.

of

_45_






