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ABSTRACT

This study focus on a new data analysis method using trigonometric function, polar coordinate, scaling technique. The
principle results are as follows : (1)Yearly variation is greater than 10-day variation for mean air temperature and mean
relative humidity. (2) Models of maximum relative humidity, mean relative humidity and minimum relative humidity were
developed using the trigonometric function Y = a sin [ b (X = ¢) (Pi / 720) ] + d. (3)Balance and dependence between
mean air temperature and mean relative humidity are analyzed based on distance and angle in polar coordinate. (4)The change
ratio of balance angle in polar coordinate according to mean air temperature is a function of that temperature, but the ratio
according to scaled factor is constant.
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Table 1. The average of maximum, mean and minimum temperature in Korea from 1973 to 2008.

period Tmax Tmean Tmin (Tit:an) period Tmax Tmean Tmin (Tri:ian)
1-F 7.53 -0.49 -6.74 3.03 8-F 27.43 25.68 20.36 1.27
1I-M 6.84 -1.02 -7.49 2.92 8-M 27.02 25.02 19.71 1.32
1-L 6.27 -1.38 -7.82 2.86 8-L 26.42 23.69 17.91 1.47
2-F 6.43 -0.75 -7.30 2.74 9-F 25.21 22.12 16.08 1.55
2-M 8.10 1.41 -4.69 2.45 9-M 23.80 20.20 14.57 1.71
2-L 8.16 222 -4.16 221 9-L 2228 18.12 12.04 1.92
3-F 9.03 3.71 -2.58 2.10 10-F 20.91 16.22 10.11 2.08
3-M 10.60 5.80 -0.03 1.89 10-M 19.55 14.55 8.60 2.16
3-L 11.79 7.49 1.50 1.77 10-L 17.45 11.73 5.45 2.39
4-F 13.37 10.00 3.98 1.57 11-F 16.26 10.03 3.82 2.46
4-M 14.60 11.81 5.52 1.48 11-M 13.87 7.22 1.81 2.56
4-L 16.30 13.92 7.92 1.38 11-L 12.28 5.17 -0.43 2.69
5-F 17.81 15.61 9.33 1.31 12-F 10.47 291 -2.70 2.81
5-M 18.51 16.39 10.70 1.24 12-M 8.96 1.24 -4.52 2.87
5-L 20.51 18.31 11.91 1.34 12-L 8.28 0.31 -5.74 2.97
6-F 21.99 19.87 14.45 1.29

6-M 23.03 21.02 15.97 1.28 AVG 16.73 12.29 6.43 1.94
6-L 23.43 21.87 16.66 1.20 STD 7.09 9.10 9.39 0.64
7-F 24.62 23.03 17.93 1.17

7-M 25.88 23.89 19.01 1.18 MAX 27.43 25.68 20.36 3.03
7-L 27.15 25.45 20.25 1.24 MIN 6.27 -1.38 -7.82 1.17
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Table 2. The average of maximum, mean and minimum relative humidity in Korea from 1973 to 2008.

period RHmax RHmean RHmin Std period RHmax RHmean RHmin Std
1-F 85.24 65.35 48.15 7.79 8-F 85.98 78.66 72.51 2.58
1-M 78.89 65.19 50.73 6.73 8-M 86.64 79.16 74.14 2.53
1-L 82.59 63.75 47.21 7.57 8-L 87.63 79.24 74.59 2.23
2-F 75.09 62.83 47.84 7.06 9-F 86.47 78.14 72.34 2.26
2-M 73.50 62.10 50.27 5.68 9-M 83.72 76.07 69.01 2.38
2-L 79.84 64.07 53.38 5.46 9-L 83.16 73.97 66.06 2.87
3-F 72.79 63.05 53.86 4.78 10-F 80.65 72.67 65.60 333
3-M 71.83 62.64 54.42 3.92 10-M 75.67 70.62 61.75 3.58
3-L 72.15 63.06 55.59 3.68 10-L 75.61 69.08 56.98 4.16
4-F 71.75 61.53 52.38 4.29 11-F 76.06 69.16 55.62 4.45
4-M 73.19 61.70 53.73 4.31 11-M 74.76 67.35 54.22 5.13
4-L 76.33 62.27 53.50 4.81 11-L 76.04 67.25 52.66 5.83
5-F 80.05 65.77 58.13 4.49 12-F 76.90 67.25 49.21 6.72
5-M 80.70 67.89 60.40 3.81 12-M 77.13 65.42 47.26 7.45
5-L 80.14 67.30 59.15 3.81 12-L 76.73 65.18 47.86 7.37
6-F 82.09 70.54 61.98 3.76
6-M 85.29 72.73 65.06 4.04 AVG 80.00 69.44 59.47 4.49
6-L 89.28 78.27 72.21 3.67 STD 5.59 6.39 9.43 1.66
7-F 90.22 79.96 73.97 3.46
7-M 89.71 81.10 75.46 2.82 MAX 90.22 81.10 75.46 7.79
7-L 86.19 79.48 73.62 2.74 MIN 71.75 61.53 47.21 223
3.2 MZIstAEE 0|28 MEE HEIMA =X 2§ RHmax = 9.24 sin[1.38 (X + 120) - (Pi/ 720)] +80.99 (6)
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RHmean =9.79 sin[1.10 (X + 185) - (Pi/720)] + 71.32 (7

RHmin = 14.13 sin[1.20 (X+ 170) - (Pi/720)] + 61.34 (8)
'oF, X= Julian date®]

Table 3. The difference between measured relative
humidity and estimated relative humidity

RHmax RHmean RHmin
Average 1.94 1.98 2.70
STD 1.72 1.26 2.17
CV(%) 89.13 63.73 80.38
Maximum 6.86 4.71 6.83
Minimum 0.01 0.04 0.06
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Fig. 1. Change of measured relative humidity and estimated relative humidity according to Julian date
(A : measured RH, B : RHmax, C : RHmean, D : RHmin)
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Fig. 2. Relationship between measured relative humidity and estimated relative humidity

(A : RHmax, B : RHmean, C : RHmin)

SERONA 2 W HANAREY AT (D)7t F5F
= Qolzto] A5 olRE} it AL Z=5h, = g0l
Afolo] FHAE[O)7} 4550] 77heSE = golo] 7
S o]F 1 93 A&7} 0%0] VeSS H7| L0 v
st FRAYEEE AHoR wohs AL Eolo] 7}
7} 909 7WHeSE Py o Hste] HAASES}
FHHOR grhe A =t @ S 367 &= E uﬂ;]q]

23 YddiSEo] thsto] 1% 47 89 549 4
£ 9 E S0 BN & o ; S3A] oIt scale factor%k
< YubHQl X-Y#Ho| YEPE H-$-=(Fig. 3 : A, B and

Fig. 4 : D, E) B33 B24ti&Erlold] 232 3

o15t7] o] H&Y, scale factorgte =XHZE YERJ o] J
27120 BRAEEAole] FRE okl HH(Fig. 3 -
C and Fig. 4 : F) 67X|99] B4 D 72 1¢¥

240 A5 vud HH, 22 093 W 130024 1€

Z&H} 89 5<420] scale factor] A3AJo] oF 1,44] ¢
ATk A @ 4 YTk B F 80z 2Ek 19 3
= 289 F&9) A9 47508 o0 S1.2% 9 361
48750 2EIAL UEE & W 1Y Sk 88 0]

=4 1 gy

T Q9 7t 43S © & o1 Qi worErh
36A7F BAgtel | F 367 & ¥ AW g
(THa $AHE FFANSERH) TAE FHER

inl

2l(D)e}F #JAE[0]9] A

ekl B, 98 9 3 A
F % Stk (Fig. 5).

o7t W Atk e &

http://www.ekscc.re.kr



534

A

1-F (T[mean]:

(=]
]
'
wn
[
=1
(=]
[
=1

=T

1-F (T*: RH¥)

s A0
LARLY

A S A A A A A
b W
4

"5,
it

Fig. 3. Relationship between mean temperature and relative humidity in case of measured value and scaled
value at X-Y coordinate and polar coordinate in first 10 days of January

D

8-F (T[mean]: RH)

@
28
.

o o (I:'O 0o 0o
8 B

8

J Jo=
2o |

- -

B

S o@m 8B
=
&
L
...
LY
»
L)
L

8-F (T* : RHY)
05
095 L
. LBew. .
090 ¢ . R Y%
-
085 .

4 L3213 asne R |3F

Fig. 4. Relationship between mean temperature and relative humidity in case of measured value and scaled
value at X-Y coordinate and polar coordinate in first 10 days of August

Journal of Climate Change Research 2020, Vol. 11, No. 5-2



Mztete 2 2EEL} Scaling techniquedll 2/3t 7|4 Datall M2 o4 535

Nov.-F Nov-M Novi-L Dec-F Dec-M Dec-L

November December

Fig. 5. Relationship between mean temperature and mean relative humidity at polar coordinate in every 10
days of year
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Table 4. The balance angle (@) between mean temperature and three kinds of relative humidity according

to each 10days of year

Period RHmax RHmean RHmin Period RHmax RHmean RHmin
1-F 53.86 -3.44 -48.13 8-F 49.85 45.84 36.67
1-M 50.99 -8.02 -50.99 8-M 48.70 45.26 36.10
1-L 53.29 -12.03 -57.30 8-L 48.70 44.69 34.38
2-F 50.99 -5.73 -51.57 9-F 48.70 44.12 32.66
2-M 49.85 10.89 -33.23 9-M 49.27 42.97 31.51
2-L 51.57 17.76 -30.37 9-L 50.42 42.40 28.65
3-F 49.85 24.64 -16.62 10-F 50.99 40.68 26.36
3-M 49.27 31.51 0.00 10-M 49.85 38.39 25.21
3-L 48.70 35.52 8.02 10-L 49.85 36.10 18.91
4-F 50.42 40.68 19.48 11-F 49.85 33.80 14.32
4-M 52.71 43.54 25.21 11-M 49.85 29.79 8.02
4-L 54.43 46.41 31.51 11-L 50.42 24.64 -2.29
5-F 53.86 46.98 33.23 12-F 50.99 17.19 -16.04
5-M 53.29 46.41 35.52 12-M 50.99 9.17 -30.37
5-L 53.29 46.98 35.52 12-L 50.99 2.86 -37.82
6-F 52.71 46.41 36.67 AVG 50.85 31.61 9.12
6-M 52.71 46.98 37.24 STD 1.66 18.46 31.78
6-L 50.42 46.98 36.67 CV[%] 3.26 58.39 348.46
7-F 50.42 46.41 37.24
7-M 49.27 45.84 37.24 MAX 54.43 46.98 37.24
7-L 49.27 45.26 36.67 MIN 48.70 -12.03 -57.30
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