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ABSTRACT

A study on the Climate Change in Gangwon Region

Kang Seong-Tae
Advisor : Prof. Ryu, Chan-Su, Ph.D.
Department of Atmospheric Science

Graduate School of Chosun University

According to materials recently published by the Korea Meteorological
Administration, the mean temperature rise in the six observation stations in
Korea(Seoul, Incheon, Gangneung, Daegu, Mokpo, and Busan) for around 100
years(1912~2008) is 1.7, which is noticeably higher than 0.74+0.03C, the
global mean temperature rise.

By statistically interpreting and presenting the changes in climate in
Gangwon region, this research intended to be used as a basic material in
responding to climate change.

In order to do so, this research used the weather datas in the four
meteorological observation stations in Gangwon region(Gangneung, Sokcho,
Wonju, Hongcheon) for 37 years(1973~2009). Meteorological elements used in
their analysis were climate change-related air temperature(mean temperature,
maximum temperature, and minimum temperature), precipitation, humidity, and
sunshine duration.

In order to be used as a representative value of Gangwon region, each
meteorological data was used after calculating the average of observed
values at each observation station.

The analysis method was to interpret secular change through the
time—series analysis of the annual mean of each element, and simultaneously
conducted the five years moving average analysis to filter out the effects
of unusual climate.

_Vi_



As a result, while air temperature(annual mean temperature, annual mean
maximum temperature, and annual mean minimum temperature), annual
precipitation, rainfall factor, and the precipitation concentration of the
pluvial period showed a tendency to rise, annual mean humidity, the
precipitation concentration of the dry period, annual sunshine duration
showed a tendency to fall. The change turned out to be mostly large, the
reason for which was that this research used the datas which have been
collected since 1973. The 5 year's planning of economic development was
conducted from the 1970s to the early 1980s in Korea, and it is highly
likely that the result came from the fact that the investigation period
coincided with the period. The real analysis showed that temperature change
was largest in the 1970s, and that it began to slow down by degrees since
then.

On the whole, the change tended to be larger in Youngseo region than in
Youngdong region, but the precipitation concentration proved to be more

severe in Youngdong region.
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The location information of observation stations.
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Fig. 3. The secular change of the annual mean temperature in Gangwon region.
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Table 2. A variation trend of Gangwon region's annual mean temperature.

1970s 1980s 1990s 2000s

division
1973-1979 1980-1989 1990-1999 2000-2009

variation trend

1.7 1.1 0.9 0.9
(C/100yrs)
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Table 3. The monthly mean humidity in Gangwon region for the past 37 yrs.
division Jan. Feb. Mar . Apr . May Jun.
monthly mean
humidity
59.6 59.7 60.8 59.2 64.5 73.1
during 37 yrs
(%)
division Jul. Aug. Sep. Oct. Nev. Dec.
monthly mean
humidity
79.3 79.3 76.3 69.0 64.0 60.5

during 37 yrs
(%)

Table 4. A variation trend of Gangwon region's monthly mean humidity.

division Jan. Feb. Mar . Apr . May Jun.
variation trend
-18.1 -28.9 -31.5 -27.5 -3.8 -18.7
(%/100yrs)
division Jul Aug. Sep. Oct. Nev. Dec.
variation trend
-12.5 -14.4 -13.1 -18.6 -21.0 -24.9
(%/100yrs)

5. 4% B=S(precipitation concentration)

AN SAst LN RO AR, A2 24 ZUE EH HME2=Z
220 BItot) REOX 20l =04 JI=IF &S&o & o=z atglLt,
TO A20e= BtiZ JI=JF d=xoll & Hez A= = Sclliet 22
O] = LHGHA 21D, HEEN =T E4 HI2Y 2102 mag o &c)



St 222 HEE2 63FH 93 AOI0 ESE0f LEUH, 1 HIE
2 64.6%= 2 = LIEtHCH 220l JtE @2 21 JtE H2 g9 A
HE=2 8=282 10.6% E<O0ICt.

Table 5= Z& X2 3rd HZL+=EO0IC.

Table 50l 2420 40mm OlotS JI=E8t 1, 2, 122S AHXD|(dry period)
2 P26+, 150mm OlAS JI=28t 7, 8, 9¥E URJl(pluvial period)2 F=06t
o, OHE AXZDIQ CHRII0l LHel Z2=20] AL+ 20lM XtXISt= HIEE2 X AMGH

A}LH.

Table 5. The monthly mean precipitation in Gangwon region for the past 37 yrs.

division Jan. Feb. Mar . Apr . May Jun.
Mean

precipitation 36.7 38.1 53.8 76.8 90.9 135.5
(mm)

division Jul. Aug. Sep. Oct. Nev. Dec.
Mean

precipitation 301.2 287.6 184.2 75.3 60.6 32.3
(mm)

=
2
jas
o
a

| L2 S L= HIE FHRE2 16.3%(19743)0110, =42 0.9%
(1999 )0ICH. CHRI19 =2 = HIE L= ZURS 74.2%(19954)0112, Z
Agte 35.8%(1979E)0ICH. AXDII2F CHRI12 X0IJF JHE 2 die 199582
71.0%6(CHRI1 @ 74.2%, AXD] @ 3.2%)R 1D, JHE X0IJF H2 e 19798922
23.1%(CkI] @ 35.8%, A=D| @ 12.89

AXD|e dy@dsl=s Zdaots Fes 20/ JUCH, A2 10080 11.1%
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Table 6. The comparison of

Youngdong and Youngseo(annual mean temperature).

division Youngdong Youngseo
annual mean temperature
during 37 yrs 12.6 10.7
()
standard deviation
. 0.6 0.7
()
max. value
. 13.7, 2004 11.9, 2007
(c, yr)
min. value
. 11.1, 1986 9.2, 1980
(C, yr)
variation trend
2.9 4.6
(C/100yrs)

Table 72 Table 22| S48l s2st Yoz s MXE AHAI=2
O F=MNHSIE LIEIH 2H0[CH.

AsXeo dAL2, 19708 U RE 19800l A&5S0| 28 0|1, =242 2
A0t A2 BEUCH, GMAYS d2, MiEeE BH ASE0 EXF &4
ol EE2 20l UL, ASE2 SO 240 dtsdoz ALlie A2
= = UL,

Table 7. A variation trend of the annual mean temperature in Youngdong

Youngseo region.

and

1970s 1980s 1990s 2000s
division
1973-1979 1980-1989 1990-1999 2000-2009
variation
Youngdong 2.2 0.8 0.7 0.6
trend

T
( /1)OOyrs Youngseo 1.2 1.4 1.0 1
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Table 8. The comparison of Youngdong and Youngseo(annual mean maximum
temperature).

division Youngdong Youngseo

annual mean
maximum temperature
during 37 yrs
(C)
standard deviation
(c)
max. value
(c, yr)
min. value
(c, yr)
variation trend
(C/100yrs)

0.7 0.6

18.0, 2004 18.5, 2004

15.2, 1986 16.1, 1974

3.5 3.2
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Table 9. The comparison of Youngdong and Youngseo(annual mean minimum
temperature).
division Youngdong Youngseo
annual mean
minimum temperature
8.8 5.2
during 37 yrs
()
standard deviation
. 0.6 0.9
()
max. value
. 9.9, 1998 7.0, 2007
(c, yr)
min. value
. 7.5, 1986 3.4, 1981
(c, yr)
variation trend
2.4 5.7
(C/100yrs)
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Fig. 18. The secular change of the annual precipitation in Youngseo region.

Table 10. The comparison of Youngdong and Youngseo(annual precipitation).

division Youngdong Youngseo

annual precipitation

during 37 yrs 1411.3 1334.6
(mm)
standard deviation
257 .6 274 .8
(mm)
max. value
1997.2, 2003 2221.5, 1990
(mm, yr)
min. value
1029.9, 1995 915.6, 1988
(mm, yr)
variation trend
751.7 940.0

(mm/100yrs)
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Fig. 20. The secular change of the rainfall factor in Youngseo region.

Table 11. The comparison of

Youngdong and Youngseo(rainfall factor : f).

division Youngdong Youngseo
rainfal |l factor
11.7 116.7
during 37 yrs(f)
max. value
163.0, 2003 190.1, 1990
(f, yr)
min. value
81.4, 1995 80.8, 2001
(f, yr)
variation trend
37.9 50.2

(f/100yrs)
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Table 12. The comparison of

22. The secular change of the annual mean humidity in Youngseo region.

Youngdong and Youngseo(annual mean humidity).

division

Youngdong Youngseo

annual mean humidity
during 37 yrs
(%)

64.0 70.2

standard deviation

(%)

3.4 3.4

max. value
(%, yr)

70.3, 1989 75.4, 1990

min. value
(%, yr)

57.1, 2005 63.5, 2001

variation trend
(%/100yrs)

-16.1 -22.8
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Table 13. The comparison of Youngdong and Youngseo(precipitation concentration).

Youngdong Youngseo
division pluvial _ pluvial _
_ dry period _ dry period
period period
precipitation
Concentration
51.9 10.2 60.0 5.3
during 37 yrs
(%)
max. value
72.2, 2009 22.9, 1991 72.1, 1998 10.1, 2001
(%, yr)
min. value
30.1, 1994 0.6, 1999 41.2, 1979 1.3, 1995
(%, yr)
variation trend
37.0 -15.5 31.0 -6.2
(%/100yrs)
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Table 14. The comparison of Youngdong and Youngseo(annual sunshine
duration).
division Youngdong Youngseo
annual sunshine duration
during 37 yrs 2126.4 2282.2
(hr)
standard deviation
134.3 366. 1
(hr)
max. value
2330.9, 1982 2969.1, 1973
(hr, yr)
min. value
1785.8, 2003 1700.9, 2000
(hr, yr)
variation trend
-370.7 -2972 .4
(hr/100yrs)
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Table 15= 3H0UHAN S&st 2

Table 15. A variation trend of meteorological elements.

JlateAaso 1008 Hatss Helgh A0ITH

meteorological elements

, Gangwon Youngdong Youngseo
unit(/100yrs)
annual mean
temperature 3.7 2.9 4.6
(C)
annual mean
maximum temperature 3.2 3.5 3.2
(C)
annual mean
minimum temperature 4.1 2.4 5.7
()
annual precipitation
845.9 751.7 940.0
(mm)
rainfall factor 44 .2 37.9 50.2
annual mean humidity
-19.4 -16.1 -22.8
(%)
Pluvial 35.5 37.0 31.0
precipitation per iod . . .
concentration
) dry
(%) _ ~11.1 -15.5 6.2
period
annual sunshine duration
-1671.6 -370.7 -2972.4

(hr)
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