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Abstract This study reevaluated the Chukwookee precipitation records of the Diary of the
Royal Secretariat and The Record of Daily Reflections, which are highly regarded as unprece-
dentedly long continuous meteorological records in world history. I have reconstructed them
called “Hanyang Rainfall Data Set” (1770~1907). This dataset focuses on increased rainfall
during ‘leap monthly years’ compared to regular years. Based on the analysis of First Hanyang
Rainfall Data Set, leap monthly years (1,273.4 mm) were +6.0% higher than the overall annual
average (1,201.6 mm), and +9.8% higher than ‘non-leap monthly years’ (1,159.6 mm). Upon
further review using Second Modern Rainfall Data Set (1908~2019, 112 years), leap monthly
years (1,369.1 mm) showed a +3.2% increase compared to the overall annual average (1,326.9
mm), and a +5.1% increase compared to non-leap monthly years (1,302.6 mm), demonstrating a
consistent trend. When consolidated over the longest span of 250 years in Third Seoul Rainfall
Data Set (1770~2019), leap monthly years (1,316.1 mm) were found to be +4.6% higher than
the overall annual average (1,257.8 mm), and +7.5% higher than non-leap monthly years
(1,223.8 mm). Furthermore, examining annual rainy days, leap monthly years in “Hanyang
Rainfall Table” (56.3 days) showed a +3.9% increase compared to non-leap monthly years (54.2
days), indicating an overall increase in rainy days during leap monthly years. The occurrence of
such peculiar increases in rainfall during leap monthly years could be attributed to meteorologi-
cal changes throughout the year, caused by the additional intercalary month. However, specific
academic discussions require consultation and evaluation from the meteorological community.
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Analysis of the Rainfall Anomalies in Leap Monthly Years as Shown
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Table 1. The integrated details of the <Seoul rainfall table>.
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Total Observations Total Rain Average Annual Total Rainfall Average Annual

Source (Records) Days Rain Days (mm) Rainfall (mm) Remarks
616 supplemental
‘E&Zﬁfﬁtﬁ%ﬁg 9312 7,587 55.0 165,824 12016 rain observation
(100%) (100%) (100%) (100%) (100%) days from the
1907, 138 years)
Ilseong-rok
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1907, 138 years) .
differs
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Table 2. Comparison of annual rainfall in Hanyang over 138 years (1770~1907).

Average Annual Against Leap Against Total Against Regular
Rainfall (mm) Monthly Years (%) Years (%) Monthly Years (%)
A Previous Year of LMY 1,142.5 -10.3 -4.9 -1.5
B Leap Monthly Year (LMY) 1,273.4 +6.0 +9.8
C Next Year of LMY 1,157.6 -9.1 -3.7 -0.2
D Regular Monthly Year 1,159.6 -8.9 -3.5
E Total Years 1,201.6 -5.6 : +3.6
Table 3. Comparison of annual rainfall over 112 modern years (1908~2019).
Average Annual Against Leap Against Total Against Regular
Rainfall (mm) Monthly Years (%) Years (%) Monthly Years (%)
A Previous Year of LMY 1,267.7 -7.4 -4.5 2.7
B Leap Monthly Year (LMY) 1,369.1 +3.2 +5.1
C Next Year of LMY 1,319.5 -3.6 0.6 +1.3
D Regular Monthly Year 1,302.6 -4.9 -1.8
E Total Years 1,326.9 -3.1 : +1.9
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Fig. 1. Comparison of average annual rainfall before and
after leap monthly years in Hanyang over 138 years
(1770~1907; Pre.Y = Previous Year of LMY, LMY = Leap
Monthly Year, Next.Y = Next Year of LMY, RMY =
Regular Monthly Year, Total = Total Years).
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Fig. 2. Comparison of average annual rainfall before and
after leap monthly years over 112 modern years (1908~
2019).
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Table 4. Comparison of annual rainfall in Seoul over 250 years (1770~2019).
Average Annual Against Leap Against Total Against Regular
Rainfall (mm) Monthly Years (%) Years (%) Monthly Years (%)

A Previous Year of LMY 1,199.7 -8.8 -4.6 -2.0
B Leap Monthly Year (LMY) 1,316.1 +4.6 +7.5
C Next Year of LMY 1,229.8 -6.6 -23 +0.5
D Regular Monthly Year 1,223.8 -7.0 -2.7

E Total Years 1,257.8 —-4.4 +2.8
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Fig. 3. Comparison of average annual rainfall before and
after leap monthly years in Seoul over 250 years (1770~
2019).
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Fig. 4. Comparative graph of average annual rainfall days in
Hanyang over 138 years (1770~1907).
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Table 5. Comparison of average annual rainfall days in Hanyang over 138 years (1770~1907).

Average Annual Against Leap Against Total Against Regular
Rainfall (mm) Monthly Years (%) Years (%) Monthly Years (%)
A Previous Year of LMY 53.9 —4.3% -2.0% —-0.6%
B Leap Monthly Year (LMY) 56.3 +2.4% +3.9%
C Next Year of LMY 54.7 -2.8% -0.5% +0.9%
D Regular Monthly Year 542 -3.7% -1.5%
E Total Years 55.0 -2.3% +1.5%
Table 6. Monthly rainfall total table for leap monthly years (mm).
Monthl J Feb. M Ap. M J Jul A Sept.  Oct. Nov. D Annual
onthly an. eb. ar. pr. ay un. ul. ug. ept. ct. ov. ec. Rainfall
Hanyang
Rainfall table 304 536 1,676 3,790 4454 6,496 19,500 15,456 7,662 2,530 1,626 912 64,942
(1770~1907)
Modern
Rainfall table  827.0  998.1 11,9395 29132 3902.8 5,898.7 16,9203 12,504.8 54859 1,763.0 19724 1,009.0 56,134.7
(1908~2019)
Seoul
Rainfall table 1,131.0 1,534.1 3,615.5 6,703.2 8356.8 12,3947 36,4203 27,960.8 13,1479 4,293.0 3,5984 1921.0 121,076.7
(1770~2019)
Table 7. Monthly rainfall total table for regular monthly years (mm).
Annual
Monthly Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sept. Oct. Nov.  Dec. Rainfall
Hanyang
Rainfall table 562 812 3,082 6,052 7,508 12,522 29,948 21,860 9912 4,006 3,304 1,314 100,882
(1770~1907)
Modern
Rainfall table 1,555.9 1,678.8 3,086.3 5,896.0 6,297.5 9,751.1 259859 18,7879 10,6185 3,790.3 3,185.6 1,848.7 924825

(1908~2019)

Seoul
Rainfall table
(1770~2019)

2,1179 24908 6,1683 11,9480 13,8055 22,273.1 55,9339

40,6479 20,530.5 17,7963 6,489.6 3,162.7 193,364.5

W R, 79+11.1%), 8Y(+20.6%), 9L (+31.9%)<]
g FeA F Fe] F7F HA s THFig. 5
Table 8). ©] TFZ+o] SR =3 $7] 717V
o &tk HellA &4de 7 S7F ddo] F
2 AdF-27H B ¢ Uk e AdEs B
ot} o] EAIE Ak =W 112d7H1908~2019)<]
4 7o 7 H|wshE, 78 (+12.8%), 8¥(+15.3%)2]

S<grFS-EE > I T3 g9 waks o F 79t Al
T-746.25~7.24, 3047h), A2 77H(7.27~8.11, 16¥71), A|3+7+
(8.16~9.05, 2197He] Al Aol AX =& S 7=

v T o
2 o]Z =Y 97 7397, 6.25-9.05)F A A
AHKim, 2023a).
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Fig. 5. Comparison of monthly average rainfall in Hanyang
over 138 years (1770~1907).
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Table 8. Comparative table of monthly average rainfall (mm) in leap monthly years and regular monthly years in Hanyang over

138 years (1770~1907).

Annual
Monthly Jan. Feb. Mar. ~ Apr  May Jun. Jul. Aug. Sept. Oct. Nov. Dec. Rainfall
Total Rainfall of 001 300 4758 9840 11962 19018 49448 37316 17,574 6536 4930 2226 165824
Hanyang (mm)
AverageRainfall 3 9o 345 713 873 1378 3583 2704 1273 474 357 161 12016
of Hanyang
AverageRainfall of o 105 359 743 go1 1274 3824 3031 1502 496 319 179 12734
Hanyang in LMY
AverageRainfall of o 5 g3 35, 96 863 1439 3442 2513 1139 460 380 151 11596
Hanyang in RMY
Ratm%&;“o I7% 129% —71% +68% +32% —115% +111% +20.6% +31.9% +7.8% —161% +185% +9.8%

Table 9. Comparative table of monthly average rainfall (mm) in leap monthly years and regular monthly years over modern

112 years (1908~2019).

Annual
Monthly Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sept. Oct. Nov.  Dec. Rainfall
Mpdem total 2,3829 26769 5,025.8 8,809.2 10,200.3 15,649.8 42,9062 31,292.7 16,1044 5,553.3 5,158.0 2,857.7 148,617.2
Rainfall (mm)
Modemaverage 53 239 449 787 911 1397 3831 2794 1438 496 461 255 13269
Rainfall
Modern average
Rainfall in LMY 20.2 243 473 71.1 95.2 1439 412.7 305.0 133.8 43.0 48.1 24.6 1,369.1
Modern average
Rainfall in RMY 219 23.6 43.5 83.0 88.7 137.3 366.0 264.6 149.6 534 449 26.0 1,302.6
Ratm%g}g 0 780, +30% 487% —143% +73% 48% +128% +153% —106% —195% -7.1% -54%  +5.1%
450 450
400 A a00 x
350 !‘~— 350 !
< 300 ; 300 5' '_..‘
g 250 A LMY 2250 -._ +— LMY
R —s—pRMy E® —=— Ry
150 o 50 / \
" . ; X
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Fig. 6. Comparison of monthly average rainfall over 112
modern years (1908~2019).

%—94 F7PF SRR ] o
HQItKFig. 6; Table 9).
e H & <M &$-HH(1770~2019)>Z
A 79 (+11.8%), 8L (+18.1%), 9Y(+10.0%)2] 3
N FeA 10% olde] &9d -2 S7F 84
<= FElsAl Blvkal A" vk(Fig. 7; Table 10).

Fig. 7. Comparative graph of monthly average rainfall in
leap monthly years and regular monthly years in Seoul over
250 years (1770~2019).
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Table 10. Comparative table of monthly average rainfall (mm) in leap monthly years and regular monthly years in Seoul
(1770~2019, 250 years).

Annual
Rainfall

Overall total ~ 3,2489 4,024.9 9,783.8 18,651.2 22,162.3 34,667.8 92,3542 68,608.7 33,6784 12,089.3 10,088.0 5,083.7 314,441.2
Overall average 13.00 16.10 39.14 7460  89.01 13867 36942 27443 13471 4836 4035 2033 1,257.76

Monthly Jan. Feb.  Mar. Apr. May Jun. Jul. Aug. Sept. Oct. Nov. Dec.

AverageRainfall =1, 3 460 393 709 918 1347 3959 3039 1429 467 391 209 13161

of Seoul in LMY

AverageRainfall *15 456 390 756 g74 1410 3540 2573 1299 493 411 200 12238

of Seoul in RMY

Ra%j}%&? 0 829 +57% +08% -36% +50% —45% +118% +181% +10.0% —53% —49% +45% +7.5%

AA HAZ7 A& 71521 oA T8 718 dHE A, 2 Wk BaFe] TeA9dr], s
713 WHE s mj$- 7123 9 AE g 3 DAL A tFEA EAstE do] A3 HA] o}
o o2 =2 7MY $HTFo] fulE MAI7] A ABA &7 FX 715 A & Y
EFHER SAE ToY99715(1623.3~1910.8, 288 AAR o2 FPaiAE Eatt 7)o Hale] =
W7hell 5 HEFO g2 sHd dAHEH de Az =4 Aol Uiz IR TS, (1760.1~

Table 11. Anuual rainfall values of <Seoul rainfall table> (1770~2019, overall average 1,257.76 mm).

Year (L: Annual Year (L: Annual Year (L: Annual Year (L: Annual Year (L: Annual

vy RO O RaAL G0 Rl Rl T R
1 1770L5 1,172 51 1820 1,306 101 1870L10 952 151 1920 1,6744 201 1970 1,708.2
2 1771 670 52 1821 2,598 102 1871 1,554 152 1921 9719 202 1971L5  1,359.7
3 1772 320 53 182213 784 103 1872 1,040 153 192215 1,552.8 203 1972 1,769.6
4 1773L3 514 54 1823 1,078 104 1873L6 1,364 154 1923 1,194.7 204 1973 928.1
5 1774 608 55 1824L7 1,572 105 1874 1,818 155 1924 1,001.0 205 1974L4 1,250.7
6 1775L10 542 56 1825 910 106 1875 1,836 156 192514 1,934.1 206 1975 1,067.4
7 1776 722 57 1826 1,126 107 1876L5 712 157 1926 1,822.5 207 1976L8  1,109.5
8 1777 638 58 1827L5 1,984 108 1877 1,602 158 1927 1,269.7 208 1977 1,147.5
9 1778L6 758 59 1828 1,638 109 1878 1,196 159 1928L2 11,0543 209 1978 1,160.9
10 1779 972 60 1829 1,014 110 1879L3 2460 160 1929 1,1302 210 1979L6 1,2794
11 1780 734 61 1830L4 1,314 111 1880 1,280 161 1930L6 1,626.6 211 1980 1,242.4
12 1781L5 1,306 62 1831 1,074 112 1881L7 1,230 162 1931 1,388.3 212 1981 1,2162
13 1782 784 63 1832L9 2,162 113 1882 874 163 1932 9412 213 198214 = 9493
14 1783 848 64 1833 1,770 114 1883 996 164 1933L5 1,400.8 214 1983 1,205.1
15 1784L3 1,488 65 1834 898 115 1884L5 1,352 165 1934 1,244.6 215 1984L10 1,249.5
16 1785 682 66 1835L6 1476 116 1885 1,496 166 1935 1,2023 216 1985 1,544.6
17 1786L7 810 67 1836 772 117 1886 1,222 167 1936L3 1,531.6 217 1986 1,247.4
18 1787 1,884 68 1837 982 118 1887L4 868 168 1937 1,063.0 218 1987L6 11,7514
19 1788 1,084 69 1838L4 758 119 1888 1,340 169 1938L7 1,058.8 219 1988 760.8
20 1789L5 1,380 70 1839 1,878 120 1889 1,024 170 1939 638.7 220 1989 1,437.1

SH=71748k3] Ul7]  A347 43 (2024)
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Table 11. Continued.
Year (L. Annual Year (L: Annual Year (L: Annual Year (L: Annual Year (L: Annual
vy Ran O RaAl G0 Randl T Rl R
21 1790 776 71 1840 1024 121 1890L2 1,064 171 1940 21351 221 1990L5 2355.5
22 1791 1842 72 184I1L3 902 122 1891 1364 172 1941L6 1,093.7 222 1991 1,158.2
23 179214 1,588 73 1842 1,080 123 1892L6 1,024 173 1942 1,131.0 223 1992 1,454.9
24 1793 1030 74 1843L7 1476 124 1893 1238 174 1943 6466 224 1993L3 12927
25 1794 1264 75 1844 1,130 125 1894 512 175 1944L4 1089.1 225 1994 1,055.8
26 179512 896 76 1845 1268 126 1895L5 ~ 950 176 1945  1,561.7 226 1995L8  1,598.6
27 179 1450 77 1846L5 1,880 127 1896 1,048 177 1946 14059 227 199 1,256.6
28 1797L6 ~ 926 78 1847 1658 128 1897 1272 178 194712 14964 228 1997 1,210.2
29 1798 1,186 79 1848 1228 129 1898L3 1,068 179 1948 14755 229 1998L5 2,349.1
30 1799 1242 80 1849L4 1,136 130 1899 848 180 1949L7 6337 230 1999 1,733.1
31 1800L4 1,666 81 1850 1452 131 1900L8 522 181 1950 8674 231 2000 1,186.8
32 1801 938 82 185I1L8 1,678 132 1901 388 182 1951 12642 232 2001L4 17386
33 1802 1422 83 1852 1,182 133 1902 728 183 1952L5 14102 233 2002 1,388
34 1803L2 920 84 1853 850 134 1903L5 1,178 184 1953 13822 234 2003 2,012
35 1804 1306 85 1854L7 1,504 135 1904 668 185 1954 14358 235 200412  1499.1
36 1805L6 1462 86 1855 1202 136 1905 1,178 186 1955L3 1230.8 236 2005 1,358.4
37 1806 1,752 87 1856 1,154 137 1906L4 656 187 1956  1,701.1 237 2006L7  1,681.9
38 1807 1,044 88 1857L5 1,734 138 1907 760 188 1957L8 12203 238 2007 12123
39 1808L5 1,084 89 1858 1,062 139 1908 10663 189 1958 13254 239 2008 1,356.3
40 1809 968 90 1859 1272 140 1909L2 8270 190 1959 13708 240 2009L5 1,564
41 1810 1,724 91 1860L3 1,754 141 1910 10209 191 1960L6 1,1884 241 2010 2,0435
42 1811L3 1412 92 1861 920 142 1911L6 1,067.0 192 1961 14366 242 2011 2,039.3
43 1812 986 93 1862L8 1332 143 1912 1,1293 193 1962 9862 243 2012L3  1,646.3
44 1813 1298 94 1863 1298 144 1913 9175 194 1963L4 16266 244 2013 1,403.8
45 181412 1,158 95 1864 1,094 145 1914L5 12626 195 1964 17940 245 2014L9 8089
46 1815 1234 96 1865L5 1,810 146 1915 1,5783 196 1965 12163 246 2015 792.1
47 1816L6 1,818 97 1866 776 147 1916 1,7103 197 1966L3 20189 247 2016 991.7
48 1817 1722 98 1867 1482 148 1917L2 9817 198 1967 12488 248 2017L5 172332
49 1818 1390 99 1868L4 1908 149 1918 1,1323 199 1968L7 12882 249 2018 1,284.1
50 1819L4 1278 100 1869 904 150 1919L7 1,1763 200 1969  1,736.8 250 2019 891.3
1910.8, 15197hHl = 543 71x)9] %47 $3712 o 59 23 F 9312749 57153 7,587 (A%
o] Aul oy, o] Ho] FEEA= Kol o= o 550¥)9 F9U 2 F - 165,824 mm (%
I ARE BEA3RE &9t oA EAL ] 7% 7 1,201.6 mm)e] AEzo] B2 HYTh o] <FAS
st Iale JRSVIE ASE FE AFE FE>w Teddd7] ¢ +2715(1770~1907, 138
A A= 2Abetel 138d7re] Wi e AR Az 88207, AW A 11254 mmyzk "I

=

FRE BEAG <3RS FE(1770~1907)>F 7 sl

19 S&715(1776~1907, 128K7F 6,70271, A%<+
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