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Restoration and Analysis of Chugugi Rainfall Data in YGaksadeungnok
for the Gyeongsang-do during the Joseon Dynasty
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Abstract The Chugugi and Wootaek data of Gyeongsang-do (Dagu, Jinju, Goseong) were
restored from T Gaksadeungnoky , the governmental documents reported by the local govern-
ment to the central during the Joseon Dynasty, and analyzed. The duration of the restored data
represents 6 years for Daegu (1863, 1872, 1890, 1897, 1898, and 1902), 3 years for Jinju
(1897, 1898, and 1900), and 2 years for Goseong (1871 and 1873). Total number of the
restored data was 134, including 83 in Daegu, 25 in Jinju, and 26 in Goseong with the period
ranging from March to September. The summer data from June to August accounts for approx-
imately 50% (73 data), while the April data also shows relatively high number of 22, followed
by September and March. Most data was collected from March to October, while this time
winter data was not found even in October. The rainfall patterns using Chugugi data were
investigated. First, the number of days with rainfall by annual mean showed 41 days in Daegu,
39 in Jinju, 33 in Goseong, respectively. In terms of the time series distribution of daily rain-
fall, the ratio between the number of occurrences with over 40 mm of heavy rainfall and the
number of rainy days showed 14 times (8%) in Daegu, 24 (39%) in Jinju, and 4 (6%) in
Goseong, respectively. The maximum daily rainfall during the period was recorded with 80mm
in Jinju on August 24, 1900. The result of analyzing monthly amount of rainfall clearly indi-
cated more precipitation in summer (June, July and August) with the relatively high records of
284 mm and 422 mm in April, 1872 and July, 1902, respectively, in Daegu, while Jinju
recorded the highest value of 506 mm in June, 1898. When comparing the data with those
observed by Chugugi in Seoul during the same period from TSeungjeongwonilgis , the monthly
rainfall patterns in Daegu and Seoul were quite similar except for the year of 1890 and 1897 in
which many data were missing. In particular, in June 1898 the rainfall amount of Jinju
recorded as much as 506 mm, almost 4 times of that of Seoul (134 mm). Based on this, it is
possible to presume that there was a large amount of the precipitation in the southern region
during 1898. According to the calculated result of Wootaek data based on Chugugi observa-
tions, the unit of 1 ‘Ri” and 1 ‘Seo’ in Daegu can be interpreted into 18.6 mm and 7.8 mm.
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When taking into consideration with the previous result found in Gyeonggi-do (Cho et al.,
2013), 1 ‘Ri’ and 1 ‘Seo’ may be close to 20.5 mm and 8.1 mm, however, more future investi-
gations and studies will be essential to verify the exact values.

Key words: Restoration, Chugugi, Wootaek, Gaksadeungnok, Seungjeongwonilgi, Joseon

Dynasty, ‘Ri’, ‘Seo’
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Table 1. The contents of "Gaksadeungnok, for Gyeongsang-
do.
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Table 2. The years in which the data of "Gaksadeungnoks and "Gongmunpyeonany are avaiable at present. The shaded years

contained the Chugugi data.

Documents Years of data existed
PAYAR-E 1 1863 1864 1868 1870 1872 1873 1886 1887
73737 AA = 1890 1891 1902
1847 1848 1853 1854 1855 1870 1871 1872
s 1873 1874 1881 1882 1883 1884 1885 1886
SEAGA =
1887 1888 1889 1900
FEHY 1894 1895 1896 1897 1898 1899 1900 1901
Atmosphere, Vol. 24, No. 4. (2014)



484 A N PLESE

Fig. 2. The Wootack rainfall observation network for
Gyeonsang-do during the Joseon Dynasty.

Fig. 1. The Chugugi observation network during the Joseon

Dynasty after 1770. The sites in parentheses indicate the o
o fhye] 27k @912 715
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Fig. 3. The examples of the translated article of "Gaksadeungnoks for Gyeongsang-do. (a): Gyeongsang-gamyeonggyerok, (b):
Tongjeyeong-gyerok, (c): Gongmoonpyeonan. The articles of Chugugi and Wootaek data are underlined.

Table 3. Number of restored Chugugi data from Gaksadeungnoks for Gyeongsang-do (Daegu, Jinju, and Goseong).

Sites Mar. Apr. May. Jun. Jul. Aug. Sep. Total
Daegu 5 11 9 16 17 16 9 83
Jinju - 6 5 5 2 4 3 25
Goseong - 5 3 4 5 4 5 26
Total 5 22 17 25 24 24 17 134

Table 4. Number of days with rainfall observed by Chugugi from ' Gaksadeungnoks for Gyeongsang-do (Daegu, Jinju, and
Goseong). The thick numbers are the annual mean.

Sites Mar. Apr. May. Jun. Jul. Aug. Sep. Total
Daegu 8/4 25/8 17/4 39/10 39/10 29/6 13/3 170/45
Jinju - 14/5 10/3 14/14 9/9 11/6 42 62/39
Goseong - 10/5 5/3 9/5 14/7 12/6 13/7 63/33
Total 8/4 49/18 32/10 62/29 62/26 52/18 30/12 295/117

=2 B3tk e 619(1863, 1872, 1890, 1897, = 39(1897, 1898, 1900) el 257, wA-e 24
1898,

1902)°] ohafl 8372 A F7} BA=EAL, IS (1871, 1873)°ll thafl 267024 370 A FoNA 25 134
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Table 5. Monthly rainfall amount observed by Chugugi
from Gaksadeungnoks for Gyeongsang-do (Daegu, Jinju,
and Goseong) during 1863~1902.

(Daegu, mm)
Mar. Apr. May. Jun. Jul. Aug. Sep.
1863 - - 12 24 224 82 20
1872 30 284 66 58 186 138 28
1890 - - - - - 44 110
1897 30 34 - - - - -
1898 - 38 14 70 270 186 16
1902 - - 46 422 66 96 66
AVG 30 119 35 144 187 109 48
(Jinju, mm)
Mar. Apr. May. Jun. Jul. Aug. Sep.
1897 - 120 96 - - - -
1898 - 120 30 506 338 94 42
1900 - 140 160 - - 270 170
AVG - 127 95 604 240 182 106

(Goseong, mm)
Mar. Apr. May. Jun. Jul. Aug. Sep.

1871 - 34 16 92 184 190 36
1873 - 40 34 24 100 24 100
AVG - 37 25 58 142 107 68
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Fig. 4. The variation of daily rainfall observed by Chugugi
from "Gaksadeungnoky for the 3 sites of Gyeongsang-do
(Daegu, Jinju, and Goseong).
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Table 6. Estimated unit (mm) of Wootaek data, 1 ‘Seo’ and
1 ‘Ri’, based on Chugugi observations.

AN AFEAS 5971 B B

Site 1 ‘Ri’(BY) 1 ‘Seo’(#h)
Rainfall ~ Samples Rainfall Samples
Gwangju 18.8 mm 88 7.2 mm 62
Suwon 22.2 mm 112 11.2 mm 20
Daegu 18.6 mm 24 7.8 mm 14
Mean 20.5 mm 8.1 mm

£ BRI h A9 FSE BE 24
AR BERER g 197k 34 4w @ R
AzkE BRsAE gtk TgelH B W7} gel
% we) AR wel A7t A vlal & o
Qe Gl RIS 2ol ok ) AR $9 B
Z gk 1 oo SANES BE AYE BFE AR

N2 AEET H|wF A3 FF o] tha

Utk e #Hom HY, A= G5t o 47t
Z97] #= O 2 3.6%(7.2mm)F 5.6%(11.2 mm)
oW, i+t UF & EojA #ZE A & HE Al
QEhH 3.9%(7.8 mm)CE UERTH weEktd S8 &
2 149 e 7~ mmEA FE Fo EANE T
o] W3k o 8.1mm F= HE 2oz Uehyth
gAZ 87t Ba 2o 934 e BXE Y
A7= FF] 72mm7t & O A 9k jro =
E Fx o ?FA = oH) olfd A
ol FE AR Yo FAd = Jou}, FA
o 98 #AZ A7 4] FHH SR o] FoX b
of 7ttt a= st A <)o tiEiA] HH,
Aol Zggel miE] & 9 dBAd e BEE HAE
. 7A7= F5e e AS A5 AL 5 717 88
7N, 1127091 9.48-(18.8 mm)=} 11.18-(22.2 mm)°| ™,
= 9.3%(18.6 mm)2 2 YESETE o] st A=}
£ Table 70 QoFsldtt. wEhy At 8 #= 7k
12k 1949°2] ke Zk2+ 9F 205 mm, 8.1 mmE F
ARG T F 1 B2 ARl o AFo] s

fr 2L

¥ BEAEE B B8
= Age OT, A%, 34 5 VI 597) #5344
2 TPso] BE Dol SRS Yk BUE

A79] 717+t 6:4(1863, 1872, 1890, 1897, 1898,
1902), 15 31d(1897, 1898, 1900), IA 2:d (1871,
1873)°]t}. H-4H Z9-7] A8 F= i+ 837, 15

A244 43 (2014)

)
=

(1

VS|
&

A

2570, 324 2670 5 RF 13470019, 39RE 9d7t
A 9] ztFolt}. 6, 7, 889 AEH AFI} 7INEA
50%E ‘43S, 49 = 227 2A Hwd Wi 1
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23 54 AEE LZFHA FUYr

Z97] A5 ofg A HHS AR
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5 B3I Lol tigh v)go] Ui 143
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B A5 o HdFe] Fasith

#Arel 2

A= 71593t A - A 3 ST AR A



AR Al <A AL 71 FAE S99
AME APCC 2013-3130)"9] A4 Aoz o]F
o} M FUTH

REFERENCES

Boo, K.-O., W.-T. Kwon, S.-W. Kim, and H.-J. Lee, 2006:
Restoration of 18 years rainfall measured by Chu-
gugi in Gongju, Korea during the 19" century. Atmo-
sphere, 16, 343-350.

Cho, H.-K., and 1.-S. Nha, 1979: Climatic variations in
Korea in the eighteenth century - rainfal -. J. Korean
Studies, 22, 83-103.

Cho, H.-M., S.-W. Kim, J. Park, J.-A. Kim, and Y.-S.
Chun, 2013: Restoration and analysis of Chugugi
rainfall data by Gaksadeungnok for Gyeonggi prov-
ince during the latter part of the Joseon Dynasty
(1830~1893), Korea. Atmosphere, 23, 389-400.

Chun, Y.-S., and S.-W. Jeon, 2005: Chugugi, Supyo and
Punggi, Meteorological instruments of the 15th cen-
try in Korea. Hist. Meteor., 2, 25-36.

Han, S.-B., 2010: Rainfall records since 1441 (Sejong)
measured by Chugugi, Chugugi and Chugudae. Com-
memoration seminar collections for the 613th anni-
versary of the birth of Kong Sejong the Great, 187-
196.

Jung, H.-S., and G.-H. Lim, 1994: On the monthly precipi-
tation amounts an number of precipitation days in
Seoul, 1770-1907. Asia-Pac. J. Atmos. Sci., 30, 487-
505.

Jhun, J.-G,, and B.-K. Moon, 1997: Restorations and analy-
ses of rainfall amount observed by Chukwookee.
Asia-Pac. J. Atmos. Sci., 33, 691-707.

Jhun, S.-W., 1963: On the technical description of rainfall

489

measurement of Joseon Dynasty. Japan. Studien Hist.
Sci., 66, 49-57.

Kim, C.-J., Q. Weihong, H.-S. Kang, and D.-K. Lee, 2010:
Interdecadal variability of East Asian summer mon-
soon precipitation over 220 years (1777~1997). Adv.
Atmos. Sci., 27, 253-264.

Kim, S.-S., 1988: Comments on the Chinese claim for the
invention of Chukwookee. J. Korean Meteor. Soc.,
24, 1-13.

Kim, S.-W., J.-S. Park, J. A. Kim, and Y. Hong, 2012: Res-
toration of 19th-century Chugugi rainfall data for
Wonju, Hamheung and Haeju, Korea. Atmosphere,
22, 129-135.

Korean Academy of Meteorology and Climate, 2010: A
comprehensive planning study for the restoration of
meteorology and climate in the Joseon Dynasty based
on historical records, 551 pp.

, 2011: Restoration of Chugugi rainfall data, Gang-
won-do, Hwanghae-do, Hamgyeong-do, 654 pp.

, 2012: Restoration of Gaksadeungnok rainfall data,
Pyeongando, 797 pp.

, 2013: Restoration of Chugugi rainfall data by
Gaksadeungnok, Gyeongsang-do, 334 pp.

Wada, Y.-J., 1917: The report on the investigation into the
record of the Joseon ancient meteorological observa-
tions. Meteorological observatory, the Japanese Gov-
ernment General of Korea, 200 pp.

Wang, B., Q. Ding, and J.-G. Jhun, 2006: Trends in Seoul
(1778-2004) summer precipitation. Geophys. Res.
Lett., 33, L15803.

, J.-G. Jhun, and B.-K. Moon, 2007: Variability and
singularity of Seoul, South Korea, rainy season
(1778~2004). J. Climate, 20, 2572-2580.

Atmosphere, Vol. 24, No. 4. (2014)



	『각사등록』에 의한 조선시대 경상도지역 측우기 강우량자료 복원 및 분석
	Abstract
	1. 서론
	2. 자료
	3. 결과 및 토의
	4. 결론
	REFERENCES


