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Abstract Korea is one of the country with the world’s oldest meteorological observation
records. Starting with first meteorological record of fog in Goguryeo in the year of 34 BC,
Korea had left a great deal of quantitative observation records, from the Three Kingdoms
Period to Goryeo to Joseon. During the Joseon Dynasty, with a great attention by kings, efforts
were particularly made to measure rainfall in a systematic and scientific manner. In the 23rd
year of King Sejong (1441), the world’s first rain gauge called “Chugugi” was invented; in the
following year (1442), a nationwide rainfall observation network was established. The King
Sejong distributed Chugugi to 350 observation stations throughout the state, even to small
towns and villages, for measuring and recording rainfall. The rainfall observation using Chu-
gugi, initiated by King Sejong, had been in place for about 150 years, but halted during
national disturbances such as Japanese invasion of Korea in 1592. Since then, the observation
had been forgotten for a long time until the rainfall observation by Chugugi was resumed in the
48th year of King Yeongjo (1770). King Yeongjo adopted most of the existing observation sys-
tem established by King Sejong, including the size of Chugugi and observation rules. He, how-
ever, significantly reduced the number of Chugugi observation stations to 14, and commanded
the 352 local authorities such as Bu, Gun, Hyeon to conduct “Wootaek”, a method of measur-
ing how far the moisture had absorbed into the soil when it rains. Later on, six more Chugugi
stations were established. If the number of stations of Chugugi and Wootaek are combined
together, the total number of rainfall observation station in the late period of Joseon Dynasty
was 372. The rainfall observation with Chugugi during the Joseon Dynasty is of significance
and excellence in three aspects: 1) the standard size of Chugugi was so scientifically designed
that it is as great as today’s modern rain gauge; 2) rainfall was precisely measured, even with
unit of Bun (2 mm); and 3) the observation network was distributed on a nationwide basis.
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Table 1. The first meteorological observation cases
Kingdoms). The months are shown in lunar calendar.

in ancient Korea on record in Samguk-sagi (the History of the Three

Event Year Description
Fo BC 34, 4th year of King - HIUH ZEFENK AALHEO-EH. (The area was shrouded in clouds
g Dongmyeongseong, Goguryeo and fog in April, so that people could not see any light for 7 days.)
Thunder BC 16, 3rd year of King Onjo, - & & #kZ=#. (It thundered, peach trees and plum trees flowered
Baekje in October.)
Drought BC 15, 4th year of King Onjo, - & 243 Fk/UH EELLIRIZT. (There was drought in the spring
& Baekje; and summer that caused famine and an outbrake of plague.)
. . &b WRUELERE KEALHIE Jy%. (Daeso invaded
Heavy snow gs i’ 4;}; year of King Yuri, with 50,000 men in November, but turn back with his army after many
gury froze to death in the heavy snow.)
- Rk ET B
o AD 3, 60th year of King BOLA ZHER B3I SR FERAIFT. (There appeared two
Lightning Hveokeeose. Silla dragons at a well in Geumseong in September. It thundered and rained
YEOKELOSS, suddenly, and lightning struck the South Gate of Geumseong.)
BC 10, 28th f King Onjo, . . . .
Frost Backje yearotRng MO wmA pamE . (Frost blighted the barley crops in April.)
. BC 13, 31th year of King Onjo,
Hail Backie 4 & - ZV9H 7. (It hailed in April.)
Flood AD 34, 11th year of King Yuri, - ZU#f #Z4R5 E75H KK, (The ground craked in the capital and
Silla water sprang from the opening. There was a flood in June.)
o2 1Y, AR 5 AARIe] WA, 15S  BE $F BEA B3 A0 BE AL AT
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Table 2. Weather events quantitatively observed in unit of jang, cheok and chon during the Three Kingdoms period (Z[BFE{{)
on record in Samguk-sagi. The month is shown in lunar calendar.

Event Year Description
Heavy snow  Jovember 77, BRI E T — A RS =
vy (25th year of King Taejo, Goguryeo) (3 cheok of snow fell in the capital.)
Heavy snow  February 10s, CHREEE R SO = R
Y (26th year of King Pasa, Silla) (3 cheok of snow fell in the capital.)
Heavy snow  December 116, S BTN TR T RTRILR.
vy (64th year of King Taejo, Goguryeo) (5 cheok of heavy snow fell.)
Heave spo | October 187, - HPRMRED A AR TR,
y (4th year of King Beolhyu, Silla) (1 cheok of heavy snow fell in the northern region.)
Heavy snow September 190, C RV EREN FE T EILA RSB ES
vy (12th year of King Gogukcheon, Goguryeo) (6 cheok of snow fell in the capital.)
Heave snoy | March 192, - FRAIEN A HRHE =R
Y (9th year of King Beolhyu, Silla) (3 cheok of snow fell in the capital.)
Heavy snow  October 229, BRI = A KERLR
vy (34th year of King Naehae, Silla) (5 cheok of snow fell.)
Heavy snow | November 343, - BB £ A — A KRR,
y (12th year of King Gogukwon, Goguryeo) (5 cheok of snow fell.)
. TR T —AEIU KRR BR) THUK = U R
. April 350,
Heavy rain (41th year of King Heulhae, Silla) (It rained heavily for 10 days. The water stood as
Y g ’ high as 3 to 4 cheok on the plains.)
Heavy snow  December 414, CEERFEE A EAATRIR,
Y (2nd year of King Jangsu, Goguryeo) (5 cheok of snow fell in the capital.)
Heav snow | ctober 482, AT TR
vy (4th year of King Dongseong, Baekje) (More than 1 jang of heavy snow fell.)
March 541, CHRESET A= RER-R
Heavy snow (2nd year of King Jinheung, Silla) (1 cheok of snow fell.)
. - = — NEEgaAD .
Heavy snow April 683, . . AR SCE = 5 KRR — K.
(3rd year of King Shinmun, Silla) (1 cheok of snow fell on the plains.)
Heavy snoy  February 783, BRI U =R
Y (4th year of King Seondeok, Silla) (3 cheok of snow fell in the capital.)
- TR T A R E =R AN G,
October 791,
Heavy snow (7th year of King Wonseong, Silla) (3 cheok of snow fell in the capital, and some
Y & & froze to death.)
Heavy snow  February 822, B DE ) T RBARRS.
(14th year of King Heondeok, Silla) (5 cheok of snow fell and weakened the trees.)
. SRR ==
Heavy snow February 828, PigE T =4 = H WNE

(3rd year of King Heungdeok, Silla)

(3 cheok of snow fell.)

. H597| SZ o|™ 1cl gF=olMel

Seutetel 7
ek, 31 2

#37)4818] 7]

71 2E AR

#2574 43 (2015)

ske Ae #Fo=
Zuete] Hxo 714
o] obsfolt}
&, BC 6o tld 7]=0] Ao = YePdti(Table
D). A=Al Aoz FHH del2 D=3 Al
= AD 774 I3 #=H &

stk A= A2 2§
= Al BC 3499] 1299
oJejAl BC 169l 5, BC 1590 7+

71Eo® A7



Zopt - 2l - 4Gl - el - A 723

Table 3. The same as in Table 2 except for the Goryeo (Fiff) period in Munheonbigo vol. 9. The month is shown in lunar
calendar.

Event Year Description
. 7
Heavy snow February 931, ) N U4E T H BEF RETHIFIR.
(14th year of Taejo) (2 cheok of heavy snow fell on the plains.)
April 1101, COMRONAE Y A 21 R R IR —
Heavy snow (6th year of Sukjong) (1 chon of snow fell on the east road.)
Heavy snow February 1113, -1 cheok of heavy snow fell on the plains.
W (8th year of Yejong) EFAE T ARE KEE—R)
Heavy rain July 1113, CgEEE R RO ZE R Bk
vy (8th year of Yejong) (It rained so heavily that the plains were submerged in 1 cheok of water.)
July 1124 ATRETAE A REMIKERE L
Heavy rain ’ . (It thundered and rained so heavily that roads were submerged
(2nd year of Injong) . .
in 1 jang of water.)
February 1125, ACEEETHCE WREER
Heavy snow (3rd year of Injong) (1 cheok of heavy snow fell durmg the night.)
March 1159, PR AR R IS
Heavy snow 3, vear of Uijong) (3 cheok of snow fell on the plains.)
C R AT KRR B RO R URGEE.
. May 1225, . / .
Heavy rain (12th year of Gojong) (It rained so heavily for 2 days that the water level was as high
Y Jong as 7~8 cheok on the plains.)
Heavy snow | ooruan 1359, SRR VT T KRR R T
vy (8th year of Gongmin) (2 cheok and 5 chon of heavy snow fell on the plains.)
Heavy snow February 1363, CHRBRETAE T A N R E T =R
vy (12th year of Gongmin) (3 cheok of heavy snow fell on the plains in Cheongju.)
Heavy rain (2nd year of Gongyang) (It thundered and rained so heavily in Cheongju that the city

was submerged in 1 jang of water.)

2ol o] 37 Wthe 71Bolth ARA], B moln] ol 3 9o] 29 VeI ) 53]
BT, TAYEAR) DG, ZE7E TR W5 130040 Be2 a) Bk 13 o4 B
ool @, A, 2ol AT A2 AH w2l

T 715e] dnh. 2AAHE] S97] 5 ol A¥F

2 A, TEAD, ZAARE el FEsl A aEAkle ZH%&@EOEHH 15719] 7]5]
Th(Table 2, Table 3, Table 4). 911:}. Ao EHAME B35 84k Ol A,
A=A AFH ASAHE ASAPIRRE 2 4] 7AER] 1SS sk slon, Fae 49 &
F17dolth B o] d% dF7150la e S 98 #5848 3 S vdst skal /i)
AD 35039 71238 3 Ao Exeltt A=Al 1A e =8 B vk 297 53 o]dd) o]
AR o] Wl e 9 zols A= Ae »} B Aol Wl po] 49l ZlolE A, &) ©ew 4
HZ 0= ASE g9 Z9 nE gFES) 5 o3] SAstal glom, Tantel ¢, e, 7he Al A
BHeE 7158l Slth E tiAlE A 424 o] 9, 2 kel A, Fd Tl Ui A5=
2 golu He] @9lE F= AL, JHT 22 o] A 9SS HolErh 53] HRAdS 149(13989)
D9 o JERA @3l vk tiRE AEkek w0 o By, FAE AFe) & 2 el Hrh e,
TN #5E 1Fla HAlE & Al AR, Wl 2HE o7l ¢ = A Rasivke 7%
AD 482 AR 78 17 o] AAths 715l o] Uth o] HlEo] B AMEE ZolE A=
k. At Y] #SAE BN LRRE 11719 98 B3] A3 Hxo J|Feln, o %*Poﬂ U
7150] Sleh LAl WA= wEw ohdet ¥l @ w]e] Rk ohuje} u]7E el 2mE Zlolel|7kA]
Z 8 A ol g or A5 AHZE Wol  BAE Bol HiEAl glof we o JH A
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Table 4. The same as in Table 2 except for the Joseon Dynasty period in Joseon-Wangjo-Sillok. The month and date are shown
in both lunar and solar calendar.

Event Date Description
- N SR A — N A TR R, R E % 2%+ PU. (Cheongju had a rain in
Wootaek 1(\;131)/ 66(;;12? %gi’. 01)398 a month, but the depth of rainwater soaked into the soil was less than several
4 J chon. Taejo-Sillok, vol. 14)
Heavy snow Sep. 3(Sep. 28), 1402 - EESEEEVR . RSEE S 270U, (It snowed 3 cheok in Hwanghae
vy (2nd year of Taejong) Province. Taejong-Sillok, vol. 4)
jong:
July 19(Aug. 24), 1404 - K i’ﬁi.‘:lﬂ Kk, T L KRR R KRB %jL: (It rained so heayily in
Flood (4th year of Tacjong) the capital that the downtown area was submerged in 10 cheok. Taejong-
4 Jong Sillok, vol. 9)
- BEMSERT ZERK, I, BN, HEE TSN AR R R, KSEE R L.
Wootack April 21(May 19), 1405 (It rained in 26 areas in Gyeongsang province, including Gyerim, Andong,
(5th year of Taejong) Seongju, Millyang; consequently the depth of rainwater soaked into the soil
was as high as 1 cheok. Taejong-Sillok, vol. 9)
CNETERIE R AT — RN SRR T, B
Heavy snow April 12(April 30), 1406 R.KSFEF S %+ (It snowed 2 cheok in Jiri Mt., 3 cheok in Yeongheung,
(6th year of Taejong) Hamgyeong province, 7 cheok in Sakju, Geumju, Hamyang etc., and 2
cheok in Geumgang Mt.. Taejong-Sillok, vol. 10)
Heavy snow  March 25(April 12), 1409 - ks Sy = R, BEHF AR ASFER % . (3 cheok of snow fell in
(9th year of Taejong) Yeongheung. Some tress were brought down. Taejong-Sillok, vol. 17)
= [ N SWEVR 3 P o [ - = tET Ak -
' April 18(May 10), 1411 E‘?i&, i, «+H7J<§E(ﬁ‘?i. Kk, ﬂu%ﬁ#)i‘ﬁ. KRBk %Qﬁ“ﬁ: (As
Tide (I1th year of Tacjong) high as 3 cheok of tidal wave came in the coastal area of Gyeonggi and
Y Jong Hwanghae provinces. (Taejong-Sillok, vol. 25)
. DN A7 RELY by JE e 0N Ji—"—'—‘,‘{/*#A —L.
Jan. 21(March 12), 1412 S Eu[%w—(]: J:(%ﬁ/k@, (ﬂf?*ﬁ. KoFEH 45— +75. (There was a
Drought (12th year of Taejong) drought in Soyang River in Chuncheon; the level of water went down by 5
4 Jong chon. Taejong-Sillok, vol. 26)
_ May 23(June 21, 1413 ASHIRIBEAIEE ACRIUR. KRS 25— L. (It rained so heavily in
Heavy rain (13th year of Tacjong) Gaeseong that the downtown area was submerged in 4 cheok. Taecjong-
Y Jong Sillok, vol. 27)
Tidal wave ~ “2Pril S(May 13), 1415 - BRI WK TR RSB Bk 28 1\ (There was a high tidal wave in
(15th year of Taejong) the East sea; the wave stood as high as 5 cheok. Taejong-Sillok, vol. 28)
- RESEEER SR HNE, 4, S —H, A H, S H WE. i
Hail April 15(May 19), 1419 SRE 48 = (According to the report by the governor of Gyeonggi
(1st year of Sejong) province, it hailed for five days, 16, 20, 21, 25, and 26 of previous month.
Sejong-Sillok, vol. 3)
. D E S ELASRN B ZX- i 7T N = A
_ April 30(May 24), 1419 FILE A 2 AR BT 00 F 2N F ORI P KR = REF MR 45 =
Heavy rain (It year of Sejong) (It has not rained since January, however it rained so heavily from May 5 to
Y Jong 6 that the water level of the plains was 3 cheok. Sejong-Sillok, vol. 3)
R R K B4 TE B E S H IR SR IRk 4
Tide Jan. 25(Feb. 8), 1420 (According to the report by the governor of Gyeonggi province, as high as 3
(2nd year of Sejong) cheok of tidal wave came over the coastal area of Tongjin in a day of 2~3
January. Sejong-Sillok, vol. 9)
Heavy rain June 7(July 6), 1421 © RFRANTE KERT MR . 5 #8% 2% = (It rained so heavily that the
Y (3rd year of Sejong) plains were submerged in several cheok. Sejong-Sillok, vol. 15)
Wootack May 3(June 10), 1423 - RN At —FRE. 5S8R 4% = (It rained at night; the depth of
(5th year of Sejong) rainwater soaked into the soil was 1 chon. Sejong-Sillok, vol. 20)

#37)4818] 7]

#1257 43 (2015)
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o HRES £ 284-1425. 4. 13(FB 4. 30)
VRLGERIN, GRS NS ERNEERE,
W75, arafE ibg, e, MALZREE, BHH
S, (IoRTE8E 2=+ /)"

"It was reported that it rained in the 8
towns, Sukcheon of Pyeongan—do Province,
Namyang and Ansan of Gyeonggi—do Province.
Because it is very dry recently, give the
local authorities of provinces, counties and
prefectures the instructions to report
urgently, the depth of water penetration into
the soil in detail when it rains."

Fig. 1. An article on the institutionalization of Wootaek
observation from the Sejong-sillok, vol. 28, 30 April 1425
(solar calendar).

o HREH B 9241441, 4. 29(F§ 5. 19)

UIEAELIAC PR AR AL b
T BKTHRII, KR, BINE, L)
SRR L (MR St )"

"In recent years, the Crown Prince was so
concerned about drought that he would
dig in the ground several bun (%) deep,
to found out the depth of wet soil
whenever it rains; however, as it was
hard to measure the exact depth, he
made a container out of copper and place
it in the royal court to assess the water
level, even in unit of bun."

Fig. 2. An article on the first Chugugi experiment from the
Sejong-Sillok, vol. 92, 19 May 1441 (solar calendar).
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o HRES £ 93% —1441. 8. 18(F% 9. 3)
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"The Ministry of Finance (Hojo) said, ‘We
directed provincial governors to report the
depth of wet soil, since Wootaek law came
into effect. However, there are differences
in dryness and humidity of the soil; it is
hard to know how far the rainwater had
penetrated into the soil. Please command
Seowoongwan to make a pedestal and
make a container out of iron, in 2 cheok
height and 8 chon diameter; to place the
container on the pedestal to collect rainwater;
and to direct a Seowoongwan official to
measure the water level and report it.
Also, please order to put a pumice stone
in the water to the west of Majeongyo
Bridge and hollow out the top of the
pumice to stand two base stones on it; to
put an angular wooden pillar between the
two base stones and fix the pumice with
an iron hook; to engrave measurement
markings of cheok (R), chon (5F) and bun
(%) on the pillar; and to direct an official
called Nangcheong (ERfEE) of the Ministry of
Finance to measure the water level and
report it in bun (%). In addition, the
Ministry requested to establish a Pyo(#E) or
a water gauge around the Han River and
carve the scale of cheok (R), chon (3F),
and bun (%) on it to direct an official in
charge of docks, «called Doseung, to
measure the depth of water to report it to
the relevant Ministry. Following the example
of Seoul's observation method using an
iron-made container, local provinces were
also directed to install a chinaware or
pottery in the court yard of local offices,
and to make officials to measure the
depth of water level for reporting it to the
provincial governors, who in turn, report
to the central government.” Thereby, all of
these directions were faithfully implemented.”

Fig. 3. An article on the standard size of Chugugi and how
to measure from the Sejong-Sillok, vol. 93, 3 September
1441 (solar calendar).
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"Hojo (the Ministry of Finance) says, ‘Though
we were ordered to measure the rainfall
early on, still there are local authorities
that didn't implement it yet. Hereby, once
again we would like to list the items
required to be done. Seoul made an
instrument out of iron, called TChugugi,
which is 1 cheok and 5 chon in length and
7 chon in diameter. Using Jucheok (BR), it
is needed to make a pedestal and install
Chugugi on it. After the rain, a public
official from Seoungwan should report on
rain in person, measure the depth of water
level by dipping a Jucheok, and record the
amount of rainfall, the date and time when
the rain began and stopped, and the depth
of rainfall by cheok, chon, and bun units;
and then, immediately document them and
report to the King in writing. The same
Chugugi made of iron and Jucheok also
should be sent to each province. Based on
the above Chugugi observation procedure,
each county should make chinaware or
bake pottery at proper time and set up a
pedestal at the center of the yard, in front
of official inns for government officials, to
install Chugugi on it, and make Jucheok
with a bamboo or wood in advance, based
on the above procedure. Then, when it
rains, provincial governors have to directly
check the raining circumstances, measure
the depth of water level of Chugugi with
Jucheok, and write down the date and time
when the rain started to fall and stopped
and the specific depth of water in unit of
cheok, chon and bun. They should record
them and report to the King in writing, for
the use of reference materials in the
future.” Thereby, all of these directions
were faithfully implemented. “

Fig. 4. An article on the establishment of Chugugi observation
system and detailed plan of how to measure from the
Sejong-Sillok, vol. 96, 15 June 1442 (solar calendar).
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Table 5. Number of governmental offices across the country when the Chugugi observation network was set up in 1442.

Province Gamyeong Bu Daedohobu Mok Dohobu Gun Hyeon Total
(H) (EE) (/) (CRABENT) *#) (HRFENT) (#) %)
Gyeonggi-do Gwangju 2 - 1 8 6 26 44
Chungcheong-do Chungju - - 4 - 11 40 56
Gyeongsang-do Sangju 1 1 3 6 15 40 67
Jeolla-do Jeonju 1 - 2 4 12 37 57
Hwanghae-do Haeju - - 2 3 7 12 25
Gangwon-do Wonju - 1 1 4 7 11 25
Pyeongan-do Pyeongyang 1 1 3 4 25 13 48
Hamgil-do Hamheung 1 1 1 10 9 1 24
Total 8 6 4 17 39 92 180 346

Table 6. Remaining records of Chugugi in the early days of Joseon Dynasty before the Japanese invasion of Korea in 1592.

Dates are in lunar calendar.

Date Chugugi record Source

Dec. 15, 1514 (9th year of Jungjong) lchon 8bun Chungjae Diary

Sep. 26, 1518 (13th year of Jungjong) 3bun Chungjae Diary

June 26, 1529 (24th year of Jungjong) 9bun Jungjong-sillok

July 9, 1530 (25th year of Jungjong) 2bun Jungjong-sillok

May 29, 1542 (37th year of Jungjong) Sbun Jungjong-sillok

May 13, 1570 (3rd year of Seonjo) 1chon Miam Diary

June 9, 1574 (7th year of Seonjo) Ichon Sbun Miam Diary

June 22, 1576 (9th year of Seonjo) 2chon  8bun Jeon Soon Pil’s Diary
May 3, 1586 (19th year of Seonjo) lchon 1bun Seonjo-sillok
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"As soon as the King learned about Chugugi
from the Sejong-sillok, suddenly he sat up
and ordered officials to report Supyo records,
as he wanted to know the water level,
though it was not a dry season to pray for
rain. As Chugugi tells the exact rainfall
and is easy to use, he ordered to make it
and install in the Seowoongwan, as well as
in eight provinces, Gaeseong and Ganghwa.
It was a way to get more detailed rainfall
report, compared to measuring the rainfall
using a plow and hoe. The King also
commanded to report the provinces'
rainfall by the Chugugi measurement unit
of cheok and chon."

Fig. 5. An article on the resumption of Chugugi observation
system by Yeongjo from the Munheonbigo vol. 3. and also
in Seungjeongwon-ilgi vol. 1304 and Jeonhyangsa-giwoorok,
25 May 1770 (solar calendar).
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"Following the old system established during
the King Sejong Dynasty, King Yeongjo
ordered to make Chugugi and install it in
both Changdeokgung Palace and Gyeonghuigung
Palace. The King also ordered to set it up
in Gaeseong, Ganghwa and eight provinces
to check the amount of rainfall, and to
immediately report the amount of rainwater
collected in Chugugi, in unit of cheok and
chon. Then, the King said, ‘This aims to
follow the great order of our ancestors that
we should keep an eye on wind and rain,
so how dare we could neglect it. The
Sejong Sillok says Chugugi was put on the
stone pedestal. So, make stone pedestals
for two palaces and two Seowoongwan,
which is 1 cheok in height and 8 chon in
width, based on the Pobaekcheok ruler.
Make a hole on the top of the pedestal to
set up the Chugugi on it; the hole has to
be 1 chon deep, by using new Pobaekcheok
ruler made in the year of Gyeongsin(EFe4E) .
The ruler of the Gyeongsin year is a newly
made standard ruler from the Pobaekcheok
during the Sejong Dynasty, based on the
Gyeongguk-daejeon."

Fig. 6. An article on the more specific resumption process of
Chugugi observation system by Yeongjo from the Yeongjo-
Sillok, vol. 114, 25 May 1770 (solar calendar).

K

. wol 8&,
st o, WA (&A0)

2} 290 e AR

(2]
3
w
N
Q
2
>
Q
2



@ Chugugi Network
(1897)

o VPyeongan-;_ip

{

Hwa'hﬁ'ﬁ'é;;ao

~Haeju® G%éseon g
2 S S 2

z . ;
 Hamgyeong-do |

/. Hamheung B

(“Gyeongseong
\ Fy

ALk -7 729

Chugugi Stations

Province Total

As of 1770 After 1770

L - Seoul - Suwon(1793)
- % galaces - Gwangju(1795)
Gangwon-do - - wansanggam|
® huncheon Gyeonggi-do | . Gamyeong(Seoul) 9
{ - Gaeseong,
) Ganghwa
Chungcheong-do| - Gongju 1
_ . - Goseong(1871)
Gyeongsang-do Daegu . Jeonju(1897) 3
Jeolla-do - Jeonju 1
_ i . + Chuncheon
Gangwon-do Wonju (1888) 2
Hwanghae-do |- Haeju 1
Pyeongan-do | ‘- Pyeongyang 1
Hamgyeong-do | - Hamheung ’ K(ylgg%gseong 2
Total 14 6 20

Fig. 7. The Chugugi observation network by province after King Yeongjo’s resumption of the rainfall
observation in 1770. The total number of Chugugi stations is 20 in the late Joseon period in 1897.

422 5971 % ¢9 $3A5Y EX

14423 AIF 24@)ll 753 =97 F=F2 350

zo] et 2 1770432 48d)el AAH
297 B2APe Nge TEEYT, 43D B
AZHERL, B2, 8% 74, F=CIA, Ash 5 1470

o,
s
uk
o,
N,
bl
rr
o oY
ox N

ox
N o
o
>
=
i _Hld =
o
2
i
g

LA B, Wi s Ee 3

o Iy

_—ﬁ of o

of 2 2

A AlF

T

I 177003 590 14428 A& 297)
T FA(1793)3 F5(1795), A=
| e Add= 2@ @A 59, 1871), &

FHE 24d0883)y7HA At HESE 18969

ol
X
o

Po i g uy

5E A5, AEE A T H
ok 2y 297] A5E 2F(1897)9F 74 (1897)

A= FEI S A &) 13EE YR HA
= A AF, A F5, HL

=-1- "o
3ol e 2

27 A-o AT WA o, AFEE, F=HE
FARE 5 Ve Yol 29717} 445

A g Aow A wEkA 1770 5990 14

299 297 #ZXHLE A7 solubas A

Dol e 597 #5AR] BT 20727 ©rkFig

7). 7% S B 94 97 #3240 AF

o] I, ANEE 347} o] HlwAd W}l aH
[e)

O

Aol B FF, P 9ol A= PG 9o} =
$7] B0} she ATs) Be Holn,

AF W 257] B2AHIQE B, 2, @ 5 A
FAAE 3971 AL 2 o] Qolg A7
mol ols) ‘el(iy EE A@hye] B A
FEAMoE LPHAY. WA 29710 o3 @
2o ohAw, S8 SFAZ] % AFH S

foir o

HELE FAEHNOH, ASAH S BT 3524F A
T ol Ws FFskseh 2 8o EHEL &
23 A= R¥XEE EER H9or Fig 84 7+
th BdE Aol iz g B A%, FHE,
Aghe, Hebe 2L 4540584 HE= Hlwd 3
E XA, ANt B FAret A% A
& 25%% WA At mEA 24 5] ke
TF ASLE S5 ASFE 208, FHHASAE 352
AT BF 37240 E3tHFig. 9). ol A AlA
Rl fElURE Ae 71 RS AWS, 515240
vl = Ao &Ao] Q= vl 2Ue AS5olgt &
T Atk

Atmosphere, Vol. 25, No. 4. (2015)



730

* Gyeonggi-do (46)

Gapyeong(n7) | Namyang(f8Bg) | Yangju(t5 /M) Icheon(¥I)11)

Ganghwa(7I1#) | Macheon(fi&H) Yang;ji(P3 %) Incheon({Z)11)

Gaeseong(Bi#%) | Bupyeong(EZ) | Yangcheon(f3)Il)| Imgang(ERiL)

Goyang(&F5) |Sangnyeong(#%)|  Yeoju(5EM) Imjin(FG )

Gwacheon(#)1l) | Suwon(’k/&®) |Yeoncheon(i#)Il)| Jangdan(&if)

Gwangju(fE M) Ansan(#£1l) | Yeongjong(k5R) | Jeoksung(#&is)

Gyodong(%#fd) | Anseong(%i) |Yeongpyeong(7KZF)| Juksan(fTLl)

Gyoha(3{a]) Anhyeop(#Z2lg) | Yongin(#E1Z) Jipyeong(#ZF)
Geumcheon(#')11)| Yangguen(#54R) | Wonpyeong(/RZF)| Jinwee(iRE)
Gimpo(£:1#) Yangsung(Pa#%) | Eumjuk(P&1T) |Cheonnyeong()l|3E)

Tongjin(GE#) Paju(4 /) Pocheon(#1)l]) | Pungdeok(4#)

Hanseong(i1#) | Haepoong(i§2)

» Chungcheong-do (55)

Gyeolsung(#&3%) | Munui(X#) | Yeonsan(#l) | Jeongsan(ZELL) r B
Gongju(2 M) Boryeong(#£%) | Yeonpung(3€%2) | Jecheon(}2)]) A - 7 \‘f‘f“\“("
Goesan(#LL1) Boeun(3#&) |Yeongdong(k[E)| Jiksan(#1l) Mnnmk I;-—'/ [ ?hunglﬁ\‘ 'e"‘"‘P" O,-
Nampo(BEi#) Buyeo(3kf4) |Yeongchun(k#)| Jinjam(3£2') -‘bﬂlim\/ H%‘"Q‘\_\ (h?ohiq D::YW
Noseong(& ) Biin/f£1=) Yesan(i&Ll) Jincheon($&)I[) Osg‘i‘"“(heunan ,,K.(m Goesan 3 R
Danyang(F1B3) Seosan (%iLll) | Okcheon(¥k)Il) | Cheonan(X%) 2 OJeQ’m\Im"*("'w"\\ 0 ,».\, M
Dangjin(f#) |Seocheon(#7)1l)| Onyang(i&p3) | Cheongsan(#Ll) s eu"g\ \ 0("““"91|“\f v

Daeheung(k ) | Seoksung(fi) Unjin(B ) Cheongan({& %) nongfu\ \G°O“9’“ Yeong\ Al )
Deoksan(f#Ll) | Sinchang(#78) | Eumseong(f&3)|Cheongyang(#3) (gm/m,n@gsanollnlay uue‘fd%hw"w

Myeoncheon(J)I])| Asan (Ful) Imcheon(#)1) | Cheongju(iF ) O“:;’ Zgoﬂum ;m,,,g d‘f(o"ij'l o 9“'/’ Hiwanggan
mokcheon(KJIl) | Yeongi(#is) Jeonui(2%) |Cheongpung(f&/) ?n onongsan m Voo

Chungju(& ) Taean(%%) | Pyeonsin(F¥) |Pyeongtaek(Fi) 0 g {m‘(hbunﬁ'"f\ Geums)@_ "“’"960"9
Hansan# 1) Haemi(¥#§3) | Hongsan(¥81L1) | Hongju(#t/) - Hansan et

Hwanggan(#if#) | Hoedeok({#{&) Hoein(#81=2)

» Gyeongsang-do (72)

Gaeryeong(Bi%8) | Dongnae(®*Z) | Yangsan (L) Uiseong(FH1H) pungsi 5“"'&““,"9‘.\ r
Geoje(E¥) |Mungyeong(fEf)| Eonyang(Zfg) Uiheung(zH#) y 1) .’,r%;nghw; jugin

Geochang(fE&) | Miryang (#%p3) | Yeongdeok(Z&f&) | Indong({=[l) Yonggung ; ,q!eonéit Frinpeng

Gyeongsan(f# L) | Bonghwa(#{t) | Yeongsan (ZELL) Jain(%1Z) Muns}ebns O*eéhehﬁ)v\yfan Oy,c’ ayadg

Gyeongju(/& /) Bian(t.%2) Yeongyang(3if3) | Janggu(F ) Haml‘ M Andong Ml’ O Yeonghae

Goryeong(=%) | Sacheon(il)I]) Yeongil (#8) Janggi(R %) Yeongd

Goseong(El¥) |Sancheong(1iiF) | Yeongcheon(£2)1)|  Jirye (%ni&) /Sffslu lseong o

Gonyang(&F5) Samga(=3%) |Yeongcheon(kJI|) Jinbo(IE &) Ge"’““[‘,‘% Shon
Gunwi(E &) Sangju(fi M) Yeonghae(3#5) Jinju(& M) i

Geumsan(£:1ll) | Seonsan(lLL) Yean(i# %) Jinhae($&7%)

Gijang(#5R) Seongju(EM) | Yecheon (E25) |Changnyeong(S %) A?‘.}

Gimhae(£7) | Sunheung(lfif%) | Yonggung (#£€%) | Changwon(8/%) Hamyanp

Namhae(#8) | Sillyeong(¥73) Ulsan (&) Cheongdo(#;#) zs r.heo

Danseong(f13#) | Andong(%#) | Ungcheon (#£)I]) |Cheongsong(F#2)

Daegu (K 5f) Anui (£5%) Uiryeong(&#) |Cheongha (i) Had,,;,g\o ¥ b
Chogye(& %) Chilgok(#4) Chirwon (/&) Punggi (Z2%) ) m
Hadong(#38) | Hayang({p3) Haman(® %) Hamyang(/5) "“""‘“%h Goseon

Hamchang(® &) | Hapcheon(B%JI|) | Hyunpoong(3% /&) | Heunghae(f#§)

Fig. 8. The Wootaek observation network by province during Joseon Dynasty, after King Yeongjo’s resumption of
the rainfall observation in 1770. Wootaek method is measuring the depth of rain water penetration into the soil. The
total number of Wootaek stations is 352 in the late Joseon period in 1897.
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« Jeolla-do (58)
Garipo(## i) Gimje(£32) Bubsung(¥£5) Yongan(¥£%2)
Gangjin(BE¥E) Naju(#& M) Boseong(###) | Unbong(Ei&)
Gobu(HEB) Nagan (%) Buan(#k%) Iksan(& L)
Gosan (& Ll) Namwon(#/R) | Sungdang(iHE) Imsil ({E%])
Gochang(# @) | Nampyeong (%7%F) | Sunchang(iZ&) Impa(B&iK)
Gokseong(83) | Neungju(##) | Suncheon (J§X) |Jangseong(fif)
Gwangyang(¥p3) | Damyang({EF5) Yeosan(##&LL1) Jangsu(f7K)
Gwangju (J) | Dongbok(Ei&) |Yeonggwang(®E¥) |Jangheung(f §)
Gurye(Ri&) Mangyeong(EtE) | Yeongam(Z ) Jeonju (2 M)
Gunsan(&fLL1) Muan(7%$%) Okgwa(E£) Jeongeup(F# &)
Geumgu(&:¥5) Mujang(7% &) Okgu(¥A¥8) Jindo(# &)
Geumsan (#711) Muju(FER) Yongdam (#&¥&) | Jinsan (¥Ll)
Jinan(3£%2) Changpyeong (& ZF)|Cheongsando(F51UE)| Taein(F1{Z)
Hamyeol(f1%) |Hampyeong(®Z)| Haenam (J§8) | Hwasun (F0)Ig) . . Garipo
Heungdeok(§#) | Heungyang(§f5) >8 §"cheongsando
Heupkkok._.
» Gangwon-do (25) 5
Kansung(#F#) [Nangcheon(3RJIl)|  Uljin(gf%) Cheorwon($#/5)
Gangneung(7Lf%) | Samcheok(=F)| Wonju (FE/) | Chuncheon (F)I)
Goseong(&3) | Yanggu(#50) Icheon(f#)I]) |Pyeonggang (F /)
Geumseong(£3) | Yangyang(%F5) Inje(f &) Pyeongchang(ZF &)
Gimhwa(£1t) | Yeongwol(#if) | Jeongseon(f#%) | Pyeonghae(F¥§)
Tongcheon(#) 1) [Hongcheon(#t)11)| Heupkkok(#(4) | Hoengseong(#1#)
o
Pyeongchan
gob Zo ,
(o]
awol

Hoeyang(#f5)

o,/ Pyeonghae
J

« Hwanghae-do (26)

Gangeum(7/Lf&) |Baekcheon(H)Il)|Sincheon(f5)11)

Jangnyeon(f;#)

Kangnyong(E#) | Seoheung(3##) | Anak(%ZE)

Jangyeon(f )

Songhwa(#AK) | Yeonan(3&%)

Chaeryong(#2)

Goksan(#1l1)
Geumcheon(£)1l)| Suan(&%) Ongjin(&£#) [Pungcheon(&)1])
Moonhwa(X1t) | Singye($7%) | Ubong(4%) |Pyongsan(ZFLL)
Bongsan(/B\l) | Sineun($T&) | Eunyul(B%E) | Tosan(RELl)
Haeju(#§/) | Hwangju(Z /W)

Fig. 8. Continued.
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» Pyeongan-do (45)
Gasan(31) | Bakcheon({#)ll) | Sunan(l§%) | Woonsan(ZELl)
Ganggye(JL5%) | Pyoktong(3i#) |Suncheon(l)Il)| Wiwon(iB&F) oM:,;’\ ““"’%f s
Gangdong(YL3) | Sakchu(3#i/H) Anju(Z M) Eunsan(g&LL) ‘V,
Gangseo(7L ) | Samdeung(=%) | Yangdeok(f5 &) Uiju(F/ M) 2 G‘"““'\‘,
Gaecheon(f/t)I]) | Samhwa(=#1) [Yeongbyun(Z;8) Isan(321L) . 0‘8‘7 P::k;o) i‘/‘k‘/vv\’ /.}
Gwakssan(%BLl) | Sangwon(#/E) |Yeongwon(3;&)| Jasan(21l) ;\St:;:‘w";;g" </ Rty J\’\‘,\
Guseong() | Seoncheon(E)Il)| Yeongyu(kE) | Jasung(Zi) Yongch§on "\ ey \T%heqnovmgbm ,Vegmwon(‘r
Deokcheon(f#)1])[Seongcheon(p 1) Yonggang(#ER) |Jongnyeong(E %) Cheolsan (}'Gw"" s (..if:?s:‘;‘"; "“kf‘}"" i
Maengsan(# L) | Sukcheon(&)1l) [Yongcheon(gE)ll)| Jeongju(E M) @“"\'2\’9\‘9%&6&”}"
Joonghwa(=# #1) | Jeungsan(&fLl) [Changsung(&£5%) Cheolsan(LL) / ij,f;i”éﬁgmg\jeque&
Chosan(#1l) | Taecheon(%)I|) |Pyongyang(Z:i#)| Hamjong(@it) Jeungs: OGE’M o;qwd&.gs"‘S"“e”““ -
Huicheon(E&)1() Conshars '(?i?(}yhv;a-
» Hamgyeong-do (25)
Gapsan(f 1b) Gilju( ) Muncheon(3Z)11)| Yeongheung(7k )
Gyeongseong(#i3) | Dancheon(i#)1l) | Buryong(&%) | Onseong(3&i)
Gyeongwon(B#F)| Deogwon(#¥5) [Bukcheong(dti)| Iwon(FIF)
Gyeongheung(B #)Myungcheon(f8)1])| Samsu(=7k) Jangjin(& %)
Gowon(&/F) Musan(% L) Anbyeon(%8) |Jeongpyeong(EZ)
Jongseong($#1#) | Hamheung(@ ) | Hongwon(#/R) Huju(/E /M)
Hoeryeong(& %)
Fig. 8. Continued.
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Fig. 9. The rainfall observation network of Chugugi and Wootaek by province during Joseon Dynasty, after
King Yeongjo’s resumption of the rainfall observation in 1770. The total number of Rainfall stations is 372;

20 (Chugugi), 352 (Wootaek), in the late Joseon period in 1897.

ol 7he] 9] S0 ot on, 14420l = NS diFEe] X Ho] s xdst A= B
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Zo] o|FoJH T} AF x| A1ZE Z9A1e 9 23kt

T 5 FTeZ FoEm, oF 180d F<1 17704 A S-7100 o8 ¢ AFAS =
(Bx 489) 5€°l o AA"T. dxe= AT =9 $719] Ao "ol SHA N &) gle 2}
A A=E we} SAEE AAstdov, S57] & gHolgt= A, B4, E(2 mm) T$17HA 9 |
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Mg FFEYF, 43T, W, 8= 1Y, N, sTeE HelA wlg- EFskTh €A o o]
At 5 T 4ARE ATSIAA, A B o, d 5 A F97] AR UEE F4EY AY AA
713 = A Fol ZolEg A7) T v 93| RO, 27t FAMES Ag 1770 o] %2 A}
g e Ao 99 Ae $Y % A= Axd B AT RE F BEY uh 53] ALolA #
siath %7 AFAHLS Fol $£91793), FF  ZH 97 A5E A9 UFRE Y HE
(1795), 2243 (1871), Z31(1888), F1F(1897), 7343 (1897) Hoj o) gk AWoA HEHE 97 AEE A
5 671 Aol F7lEo] & 204E Eolwth $¢ & F o] ZAAI A HelA S el 5
SAHLE F 352400H, A= 464, THE 554, AE QG HEg 7EEA A5 & o,
AT 724, ATkE 584, YR 254, w264, AA 71H T =713 EEE AR FUAYl
AL 454, FHE 2540)th AA| )7 B2 18 Foll qdrh Aol o]Foixl 7] FAle}
ToF R Ae #EHAVF HLE Holy, ANEE  HHEH S AW 5 AAHE AT F 9

No. of Stations

Province Chugugi] Wootack Total
Gyeonggi—do 9 46 55
Chungcheong-do 1 55 56
Gyeongsang-do 3 72 75
Jeolla—do 1 58 59
Gangwon—do 2 25 27
Hwanghae-do 1 26 27
Pyeongan-do 1 45 46
Hamgyeong-do 2 25 27
Total 20 352 372
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