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Abstract

Characteristics of seasonal mean diurnal temperature range (DTR) and their causes over South Korea are investigated
using the 60 stations data of Korea Meteorological Administration from 1976 to 2005. In general, the seasonal mean DTR
is greatest during spring (in inland area) and least during summer (urban and coastal area). The spatial and seasonal variations
of DTR are closely linked with the land surface conditions (especially vegetation activity and soil moisture) and atmospheric
conditions (cloud amount, precipitation, local circulation). The seasonal mean DTR shows a decreasing trend at the major
urban areas and at the north-eastern part of South Korea. Whereas, it shows an increasing trend at the central area of the
southern part. Decreasing and increasing trends of DTR are more significant during summer and fall, and during spring and
winter. The decrease (increase) of DTR is mainly caused by the stronger increase of daily minimum (maximum) temperature
than daily maximum (minimum) temperature. The negative effects of precipitation and cloud amount on the DTR are greater
during spring and at the inland area than during winter and at the coastal area. And the effect of daytime precipitation on

the DTR is greater than that of nighttime precipitation.
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et al., 1999; Durre and Wallace, 2001; Braganza et
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I ¥ F St tiE Y] RE S| 5= A
wola}] Ealo] 7|0 A4g T4 Bl o
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Fig. 1. Spatial distribution of 60 stations used in this study.

. 7345 157

HEAIR o] PuLzte] v|2|= FFE AR 97]
FY 06A7E 1SAI7HA 2 o5t e
e A 1641 7E T 05A7HA] 28 A
d e AL 01X 24A7R| =2 A 251 o]
= Ul Hur|m HA7|2o] A4 F2
14~15A]2} 06A] 7ol Wsk= 54 s, 7
o AZFR7E duate] mR]= FEFE FokEr] 9t
Aol

seete] A9 A4 2 AR} 7EE ol g
ool B2 7|70] B7] tjEo] 2 AFoIAE X
A T A ol g310] A 02 ooj 2ol Ui
Aol v A= FFE AR F 7153} of
gt oolzE9] 2. 7Hy adte] tisf @2 dF-E0l &
Y Foln B AN 2A7IA| F7tel 9%t
AF2dste) A= A7 = WFe s A8t
Ao g2 dHA ok 53, oo 2&9] F7h= & ARt
B B FEALS AR E] 7| Y s Al
sk A= dEAIAL Uk (3133, 2006; AL F,
2007; Makowski et al., 2008). A| AL 5= 279 &
A LA o= A= 23t o] 31E Bk ol g} 9
ARE L, W, 75 R A 5ol 5H ez g%
= = ghol7] Hzol| o714 = olloj=Eo] dmate]
n| 2= FFE I H o2 FFskars} e

3. 20 XN EY
31 €uA9 HE BEX

AEE dud= AE 9 A2 A X w2t ¥E
/do] oF 3~15C & A vt Qlot (Fig. 2). 71
o g dures AFEAo R Fof 7P 231(10~1
5C) o5l 7M¢ &em (7~10T), 37t eze= W
SatotelA] 23 sietA el A Lk, of et
A ato] AW}l = AntiFolA duaprt o5
7V 331 AEo| Ath= Sun ef al. (2006)2] A1ZE
ol utEl= A o2 ZF 2| 9] 7|55 o] du e
HE5o) 8¢S AAGTE B3 duate] Ad 4 ¥
SR Seletel e Zast 442 AQusp
BHoR 28 AN Bt 2, Ho] AnAr}
S EECIER NER PR PPN PEEY
7 (T80 PAMEE W87 A o] FUA T
o] ofet Aol BH o2 g3 Ao weld. v
ol S}l BolAlo} oig Béeel GO B4 (-



158 el A AdE duate) 2 440 T 9

a) Spring b) Summer
38N == 38N
37N+ 37N+
36N 36N
35N 35N
34N 34N+
W Ny
I T I I I I T I I I
125E 126E 127E 128E 129E 125E 126E 127E 128E 129E
c) Fall d) Winter
38N 3aN-| ¢
37N 37N
36N 36N
35N 35N
34N+ 34N
’\/@ fé/j;_ﬁ
I T I I I I T I I I
125E 126E 127E 128E 129E 125E 126E 127E 128E 129E

Fig. 2. Spatial distribution of diurnal temperature range (DTR: C) averaged from 1976 to 2005 for (a) spring, (b) summer,
(c) fall, and (d) winter.
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Table 1. Top 5 stations of decrease and increase in DTR among the 60 stations.
] Trend (C/years)
Trend Station . . -
DTR(C) T MAX(TC) T MIN(TC) DTR T MAX T MIN
Suwon 9.66 16.76 6.91 -0.051 0.032 0.084
Pohang 8.24 18.32 9.84 -0.051 0.024 0.073
Decrease Chungju 10.50 17.70 7.02 -0.045 0.025 0.069
Yangpyoung 11.66 17.09 5.28 -0.042 0.030 0.073
Boryong 9.39 17.00 7.42 -0.041 0.028 0.069
Hapcheon 11.92 19.14 7.08 0.051 0.041 -0.015
Chupoon. 10.25 16.95 6.52 0.044 0.080 -0.001
Increase Jinju 11.41 19.07 7.50 0.042 0.027 0.003
Sockcho 7.20 15.65 8.22 0.042 0.043 -0.004
Geochang 12.37 18.07 5.57 0.041 0.026 0.012
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Fig. 3. Spatial distribution of DTR trend (C/years) for () spring, (b) summer, (c) fall, and (d) winter.
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Fig. 4. Seasonal trends (C/years) of daily minimum temperature.
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Fig. 5. Seasonal trends (C/years) of daily maximum temperature.
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Fig. 6. Spatial distribution of correlations between DTR and daily maximum (left) and minimum temperature (right)
according to the season.
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Fig. 7. Spatial distribution of correlations between DTR and precipitation amount.

Table 2. Average DTR and differences according to the existence and nonexistence of precipitation.

Precip. and Temp. Type Daytime Precipitation

Nighttime Precipitation Previous day Precipitation

No Yes Diff. No Yes Diff. No Yes Diff.

DTR (C) 11.54 6.59 -4.95 11.29 7.46 -3.83 11.33 8.39 -2.94

Tmax (C) 18.06 17.83 -0.23 17.76 18.73 +0.97 17.67 18.66 +0.99

Tmin (C) 6.52 11.24 +4.72 6.48 11.27 +4.80 6.34 10.27 +3.93
Agol 33 o|EX GO Fo ol Yett= A 7|23 AL 53 7Rl et 29 S
O 2 o] Y= AL Far|o| otdeE 4 Hol= B o Fof 33 olFAGollA = & A
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58 A5 HA7I2e) Aol B A3 (B 515l
ot Woluh Uolut YA} age st
SJRL ol Aol ] AmAe} HA7| Lo 2 &
o Aol SJSIME el gick. Amaret A

2 Holx gtk o RS A& 33 ol%A Gt of
HEE FAFO R ool HRAGeIA HA7] 20 4
Sot (23 Welrbe) 217129 4ol o Zsi
wstel YwAt F7HES ojulate

7o T SR BFRAL WAL AT B4
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AR A A7t 7P 2 71F e 40|t o]2gt A
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t} (Fig. 7). oh& Aol At o] uapel s
AFol TA o] At 29 S Holx gloen,
I 7= AYA 92 9 Ao wet 2 o)zt ok
(Dai et al., 1999). o= 2 FR-AIFA, o5
= THET AHoA 222 Agoll= 2EA G Al
gH A A Gof| A e S9 S Holx gl &
A 7R QuRbe 2 5] A usker Uy
317 THE Y] 9oy Aol 2] Aol oAl
UrERaL Qlek. Y axpe} Zhaeigato] O] S0 Adt/d o]
o2 Ado| vla) Aol oA vehb= AL A
o T FHE= 159 HSEAL Atane} A+
atEAlol tigt 24 A1) FgFo] fAke A} WA
H Ao wolt)

ollA B3l upe} Zro] duah= skt 74t &
o] A& ®olth (Table 2). ZH=dAre] BEAY A|7H
7t duzpol wjz= FFE EAT At 3 3, i
A 283 AU A o2 et itk ol @
o A7t WS e B 37V 44
B EALY] At FE o] F7HE Bl a0 4
o= 7t JAIEt= A} BRE Ao R Heltk
g Roll= tdi7)17F EQhy st dREdte] TSk &
AL AR 9] o] FWIERE ANHT| '
o Azt ol TAIe] Har|E Tt 2A 7]
A 27} 2A YeRd T (Zhou et al., 2008).
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WEoNA 7 231 SibR ol A 71 ZHA] vrehtar
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duapel 2 A2|4 A3 3/ Ao BARlel
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