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Table 1. Definition of urban and rural stations.

Urban stations > 1,000 persons

Large stations > 1 million  Seoul, Pusan, Tague & Inchon(4)
Smaller stations < 1 million %‘;ngx’ml\ggkgo’uiha‘i&g’ Chungju,
Rural stations < 1,000 persons glosctf{ugél:;g%io(%?ng’ Chunchon, Sosan
2 A7dA AHF ATIYE TA 2N TEY 4 A AAE APE 7]
22759 FAAE HFe Ao, EXE Ao AE AEEA AAS = Aotk

JeARe AARH FEYE BAARY ANE AUgoE A 24Y 4 A
o743 e BEAH FA AYEG BEYAE EPHT Qe /U5 8IBRE
1995\ ) &2 32d ol de) BEI|BE AT e 2 BEAF FolA BE
A, BEAD), BEAY A4S 2 6 BEAML AFeNA AN AT e,

49¢ A%

1678 A&l a4l Portmand &HAFAWHE oj &3ty 71259 FAAE
st a, HE 2= Figure 19 AA o] 9t}

The annual mean temperatures of each station to be tested(;) are concurrently compared with the
annual mean temperatures of all adjacent stations(;)

i

All station—to-station temperature differences were expressed in terms of a rank-score
parameter. Time series were systematically screened using identical, objective criteria.
1) Differences of temperature were calculated between every two stations
2) Temperature differences were assigned to a 32 row X 15 colurm array IXi)
3) Elements of IX1) were divided into each row vector IXi)k and each coluwrn vector D(i)j
4) Within each column vector IXi)j, elements were ranked in order o magnitude over time.
Within each row vector IXi)k, the elements (expressed in terms of rank value) were sorted
and the median rank value was retained as the rank score for station [ in year k
5) Elements of IXi) converted to median rank-score values were combined, forming a unique
time series for each station L

!

Year-to~year differences of median rank score were then calculated for each station { and were
fitted to a normal distribution.
(Any year-to-year difference exceeding a 0.10 level of statistical significance as
determined using Student’s t-test was considered to be a signal of possible
discontinuities)

i

If all values consistently remained above or below the expected median rank-score for a five-year
period, then the temperature series for station i was deemed inhomogeneous.

Figure 1. The steps for identifying homogeneous temperature time series.
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Defining urban and rural stations
(Using the census data)

!

Estimates of yearly urban bias magnitude
(By calculating the differences of residuals between each urban station and every
rural station)

i

Estimates of 32-year mean urban bias magnitude( 7T-,)
(By differencing period mean-the differences obtained between yearly estimates
averaged over two 16-year period, 1968-1974 & 1975-1999)

|
Estimates of 32-year mean urban bias trend(4T ,-/)
(By averaging the yearly urban bias estimates over the period 1968-1999)

!

Removing the magnitude and trends of urban bias from the regionally
averaged urban station temperatures

Ti=Ti~{ T ur+ (AT ../32) X(i-19%68)])

Figure 2. The steps for identifying and correcting the urban bias.
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& Rural Stations

6 Smaller Urban Stations

1970 19875 1980 1985 1980 1995 1999 1970 1975 1980 1985 1990 1995 1999

Figure 3. Standardized annual mean temperatures(bar) and 5-year
moving average trend(solid line) for each group.

Table 2. Paired sample t-test results for annual Table 3. Trends and descriptive statistics for
temperature for each group each group

1282

Viear Urban stations +(.654)** 0.677

Urban-Rural 425 142 1683 0.001 Large stations +(668)xx 1290 0.662
Large-Rural 503 156 1824 0.001 Smaller stations  +(.638)** 1274 0.668
Smaller-Rural 346  .143 1369 0.001 Rural stations +(524)*+ 1239 0575
Large-Smaller 157 009 9.81  0.001 +! increase, **. Significant at 0.001 level
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- Al EAntolo} 29 AlAE W3 Figure 49 2.

Table 4. Estimates of 32-year mean magnitude (T u-r) and
trend (4T u-r) of urban bias in Korea, 1968-1999.

10 urban stations

T ur 0.41 0.37 0.47 0.39 0.41
‘A T 0.25 0.21 0.18 0.27 0.23
' r4 large urban stations

T 0.53 0.31 0.72 0.46 0.50
_AT 0.25 0.21 0.18 0.27 0.23
' r6 smaller urban stations

T ur 0.34 0.41 0.29 0.34 0.35
uj’T 0.15 0.14 0.22 0.27 0.19

Deg C
Deg €

1970 1975 1980 1985 1990 1995 1970 1975 1980 1985 1990 1995

Years Years

Fall

Deg C
Deg C

1970 1975 1980 1985 1990 1995 1870 19875 1980 1985 1990 1995

Years Years

1.20

1.00 | o--

0.80

0.60 | -

Deg C

0.40

0.20 |

0.00

1970 1975 1980 1985 1980 14888
Years

~@— Large urban stations  —we Smaller urban stations  —a— Urban stations

Figure 4. Estimated urban bias of yearly and seasonal mean temperatures for 4 large, 6
smaller and 10 urban stations.
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Figure 5. Original annual mean temperature ( °C) for groups of large urban stations(top, left)
and smaller urban stations(top, right). The adjusted annual temperature ( °C) for groups
of large urban stations(bottomn, left) and smaller urban stations(bottom, right).
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