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ABSTRACT

For analysis of climate change effects on agriculture, construction of precise agricultural
meteorological data is important to target period and site. In this study, agricultural meteorological data
under new climate change scenario (RCP 8.5) are constructed from 2011 to 2099 in 111 agriculture
major station suggested by Rural Development Administration(RDA). In this study, we try to find single
variable representing agricultural variances of maximum, minimum, and average temperature adapting
TEMCF(coefficient to adjust daylight average temperature). For verifying suggested variable, we
calculated TEMCF using temperature data from 2011 to 2099 in Suwon. Results of analyzing average
data show that maximum, minimum, and average temperature data are increased continuously but
TEMCF has not regular change. Results of analyzing standard deviation data show that maximum,
minimum, and average temperature can not represent nominal variance but TEMCF can represent
nominal variance in 2042, 2059, 2074, and 2084. We can also represent agricultural temperature
variance map using TEMCF.
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171784 Ask L) =844 X, Y%
Table 1 Meteorological Agency under 111 points X, Y coordinates [1]

The weather coordinates input data Examples of coordinate
SITE X Y
Sokcho 128.5500  38.2500
Cheorwon 127.3042  38.1479

Dongducheon 127.0607  37.9019
Daegwallyeong 128.7183  37.6772

Chuncheon 127.7357  37.9026
Gangneung 128.8910  37.7514
Donghae 129.1243 375071
Seoul 126.9658  37.5714
Incheon 126.6570  37.4667
Wonju 127.9466  37.3375
Suwon 126.9876  37.2700
Yeongwol 128.4575 371833
Chungju 127.9528  36.9702

” PR L - Seosan 126.4960 367737

where, 7, = weighted average daylight air temperature o714 AR E MY EEHAE o] st A
718 A9 Ha7], HAA7)E, Fdrl2e] W
T, .., = arithmetic mean (7}, ,, — 77,,..,) = 2 A getstan o & dg AE7IRel o
ok
%

TEMCF = coefficient to adjust daylight average st Wsteithal st TEMCRe wigh}h 24
[¢]

femperature 4 A A AeusTt 2] B oR
=z

2Tav - TmaX+Tmin ]':HE/H B]—’
TEMCF = s ) ore THE
Tmazx— T,,;,
(2) EQANA (T thal Excel =214 8970
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Table 2 Releases by variable of Suwon

year average standard deviation
TMAX TMIN TAVG TEMCF TMAX TMIN TAVG TEMCF
2011 17.55 7.94 12.48 -0.06 10.44 10.14 10.03 0.13
2012 18.37 8.58 13.25 -0.06 10.54 11.49 10.71 0.14
2013 16.79 7.21 11.74 -0.06 11.81 12.00 11.70 0.12
2014 17.58 8.81 12.92 -0.07 9.87 10.32 9.82 0.17
2015 17.84 8.98 13.17 -0.07 10.08 10.13 9.91 0.14
2016 17.83 8.93 13.10 -0.08 9.44 10.48 9.68 0.16
2017 17.53 8.83 12.93 -0.07 10.64 11.14 10.63 0.15
2098 22.82 14.16 18.16 -0.08 10.70 11.20 10.69 0.14
2099 23.92 13.74 18.50 -0.08 10.57 10.96 10.43 0.13
TMAX TMIN
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—9YEAR
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Figure 1 Method of moving averages of Suwon
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Figure 3 Time series analysis of Suwon
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s 2 Z23E Fd fHe Jedsd
TEMCFol dhell Aa#E4e AAsto, wWg 39
F54¢ JARDA ATk E DI 2o| 4B
A3 Agrle, A28, Barlee 27
Aol i) 0.90149 A4S 7HAL o, 3
el Mg AAste] &3 TEMCFe Ho7l 2
0.05, 471 0.09, B2 0.089 S e
TRtk ol SYAY L8 B shsdt
= g, JlewsAd O3 93¢ 24T
e ¢ &tk EF, TEMCFE /1895 3
Azl ol el dFe wol B Yse o E
oA & 4 o

X3 AHAA B o7 W
Table 3 Variables by correlation analysis
Tmax Tmin Tavg TEMCF
Tmax 1 0.990396 0.997486 0.053196
2.83E-07 | 2.62E-09 0.891886
Tmin 0.99039% 1 0.997534 0.090739
2.83E-07 2.45E-09 0.816411
Tavg 0.997486 0.997534 1 0.082949
2.62E-09 2.45E-09 0.831984
TEMCF | 0.053196 | 0.090739 | 0.082949 1
0.891886 0.816411 0.831984

o+
Correlation is significant at the 0.01 level (2-tailed).
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Figure 4 Average annual temperature variability in the region of comparison
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