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Transition of Pumping Technology, Irrigation Water Requirement, and Unit Area Drainage Discharge

at Pumping Station-based Irrigation Associations in South Korea during Japanese Colonial Period
(in Review)
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ABSTRACT

The purpose of this study is to investigate transition of pumping technology, irrigation water requirement, and unit area drainage discharge at the
Pumping station-based Irrigation Associations (PIAs) in South Korea during Japanese colonial period (1910-1945). The PIAs established pumping
stations and embankments along rivers for the purpose of irrigation, drainage and flood prevention until the mid-1920s. From the late 1920s after major
river improvement projects, newly established PIAs did not include the flood prevention in their purpose of establishment. The design criteria of the
irrigation and drainage projects, such as irrigation water requirements, design rainfall, and allowable ponding duration were decided according to the
circumstances of PIAs. The gross irrigation water requirement of paddy fields increased from the 1920s to the 1940s, and reached the level of 0.0020
m¥/s/ha (19 mm/d) in the 1940s for the fairly good irrigation status in the drought. The great floods of 1930, 1933, and 1934 triggered the increase
in drainage discharge in the late 1930s, leading to the unit area drainage discharge of 0.9-2.6 m*/s/km’ for natural drainage and 0.3-1.1 m*/s/km? for
pump drainage. Therefore, several PIAs near the major rivers could avoid repetitive floods damage.
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Fig. 1 Locations of Pumping station—based Irrigation
Associations (PIAs) in South Korea in 1940
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Table 1 Outline of PIAs in 1940 (modified from Japanese Government General of Korea, Agriculture and Forestry Bureau, 1942)

. Irrigation Establishment . Command area Purpose of
River L Location : .
association year (ha) establishment
Gimpo
Yangdong 1921 Bucheon 627 I, D, F
Yangcheon 1923 Gimpo 590 I, D, F
Gimpo
Hangang Bupyeong 1923 Bucﬁeon 4,086 I, D, F
Icheon 1926 Icheon 53" I, D, F
Gwangju(E /i) 1927 Gwangju 471 I, D, F
Chungju 1931"" Chungiju 167" I, D
Gimhae 1912 Gimhae 1,980 I, D, F
Daejeo 1916 Gimhae 1,630 I, D, F
Hadong 1920 Gimhae 545" I, D, F
Daesan 1920 Changwon 1,339 I, D, F
Haman 1921 Haman 1,143 I, D, F
Bukmyeon 1921 Changwon 304 I, D, F
Nakdonggang - ™
Yangsan( L) 1922 Yangsan 555 I.D. F
Hanam 1923 Miryang 1,862 I, D, F
Bian 1928 Euseong 78 I, D
Miryang 2 1931 Miryang 446 I, D
Paldal 1931 Dalseong 50 I, D
Yulha 1938 Dalseong 58 I, D
Jangnam 1927 Yeongi 434 I, D
Sedo 1929 Buyeo 524 I, D
Geumgang
Yangsan(fg L) 1929 Yeongdong 94 I, D
Yeondong 1940 Yeongi 188 I, D
Haksan 1930 Naju 64 I, D
Yeongsangang -
Geumcheon 1938 Naju 189 I, D
. Jeokseong 1925 Sunchang 149 I, D
Seomjingang "
Seomjingang 1926 Hadong 298 I, D, F
Taehwagang Ulsan 1929 Ulsan 498" I, D, F
Sapgyocheon Osan 1940 Yesan 43 I, D
Hyeongsangang Yeongil 1916 Yeongil 1,400 I.D

"I indicates irrigation, D
“Indicates command area of pumping station,

“Indicates the founding year of pumping station at mixed type irrigation association,
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indicates drainage, F indicates flood prevention,
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Fig. 2 Change in irrigated area of irrigation facilities of irrigation
associations in South Korea between 1930 and 1940
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Table 2 Change in command area and pump capacity at PIAs between 1927 and 1940 (modified from the Japanese Government General
of Korea, Land Improvement Bureau, 1929b and Japanese Government General of Korea, Agriculture and Forestry Bureau, 1942)

1927 1940
River Irriga.tic?n Command area Cazuargﬁy' Command area CaPPuarZiL:Y'
association 2 3
(ha) (m*/s) (ha) (m>/s)
| D I D
Yangcheon 590 0.8 - 590 0.8 8.0
Hangang Bupyeong 3,570 7.5 1.2 4,086 10.2 1.2
Gwangju 680 1.3 - 471 1.3 -
Gimhae 1,980 0.8 - 1,980 3.0 -
Daejeo 1,792 25 - 1,63023) 46 -
Hadong 692 0.9 - 706 0.9 -
Nakdonggang Daesan 1,339 2.2 - 1,339 2.2 1.7
Haman 1,143 11 1.1 1,143 1.6 58
Bukmyeon 304 0.6 - 304 0.6 2.1
Hanam 1,862 38 3.8 1,862 40 10.4
Geumgang Jangnam 434 0.8 - 434 0.8 -
. Jeokseong 149 0.3 - 149 0.3 -
Seomjingang ~
Seomjingang 305 0.5 - 298 0.5 -

"I indicates irrigation pump and D indicates drainage pump.
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Fig. 4 Change in pump capacity by types of pump power in
South Korea between 1927 and 1940
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Table 3 Pump type and total pump head at PlAs in the 1940s (modified from the Japanese Government General of Korea, Agriculture and
Forestry Bureau, 1942)

. Irrigation Total pump Diameter of pump
R P t
ver association Use ump type head(m) (mm)
Irrigation Volute N/A 760
Yangdong43) - .
Drainage Axial flow 4.1 1,090
Irrigation Volute 6.5 550
Yangcheon -
Drainage Volute 3.0 1,320
Hangan igati .
gang Bupyeong Irrlgatlon Volute 8.7 970
drainage
Icheon Irrigation Volute N/A” 230, 300
Gwangju Irrigation Volute 14.0 550
Chungiju Irrigation Volute 8.844) 550
Volute 3.3 750
Gimhae45) Irrigation Axial flow 2.6 700
Axial flow 2.5 800
3.9 710, 860
Daejeo46) Irrigation Volute 3.9 710, 860
2.6 660
Irrigation N/A N/A 560
Daesan - N T
Drainage N/A N/A 900
Irrigation 6.47(")
Haman drainage Volute 957D 760, 560
Drainage Volute 8.0" 1,070
Nakdonggang Irrigation 821
. Volute - 580
Bukmyeon drainage 500D )
Drainage Volute 5.0 830
Irigation Volute 9.0 810
Hanam drainage
Drainage Volute N/A 1,220
. Irrlgatlon Volute 6.1 660
Miryang 247) drainage
Drainage Volute 59 1,020
Paldal Irrigation Volute 6.748) 230
Yulha Irrigation Volute 5.749) 300
Jangnam Irrigation Volute 9.650) 450
Sedo Irrigation Volute 7.651) 550
Geumgang —
Yangsan Irrigation Volute 12.4 300
Yeondong Irrigation Volute 7.752) 550
Geumcheon Irrigation Volute 79 400
Yeongsangang 7.0 300
Haksan Irrigation Volute 6.153) 370
Seomjingang Seomjingang Irrigation Volute 5.254) 530
Taehwagang Ulsan Irrigation Axial flow N/A’ 760
Sapgyocheon Osan Irrigation Volute 12.3 250

* . .
Indicates not available,

“Indicates the value estimated from actual pump head.,

™I indicates irrigation pump and D indicates drainage pump.
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192793} 19403 2] & Hatol] A3t | 23te] 57|
3 o=k Fig. 49F 2tk 19279 Sl 51 ms2
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19401 R 96 m's 2, ©] 5 T]A7]o] 42 m'fs (44%),
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7} 3 mls 3%)5 UERITE ole} o] Ao SRl
5 HAr|He] 2 Bl5E AXFLE ofof Bisto] 1928 % A
oAM= dE7] 5 A7t Sy M 2 Rl
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.

5
(68%) AA|F L, The o & Af7io] 11%E AL, T
A7) 5% E3FsEiTt (Mori, 1959).
192756 1940 A71A] 1397} Fuljeaq2 1.94) F7tat
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1944
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45) Qa3 AL AR, 1934
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o] 28k 005342982 (0.0015 m¥/sha)2] 178 =91

ok o]} o] Axgelatele] ol Guhs el g
2 Z7h070 agle] Halc.
6. Y4 U CIAALY
192005} 0k o 4ol Qf4ae A (3)3 2ol
AP,
(4 S{ 9H TR 843 X [BARH] ¢
2~

2471 ARAAH A

©)

A

LA

1A

A7 IRPHIARY 24} - A A58 (KRC, 2011a)
e, A9 JrEe G (A8 1
AZEe] whe AR E AL Qo] LAY Fr A Y
A Gyt 2 A7t e AL Uebgtt T 10 Rl

ke S A2le] Slsto] Mok TsigEe ol

lo off
ol

i

g
SRl

1o 1E fo 2
N
[

o]

rlo
o=

¥

55) EARRARY AR WK Q7RIS A (el 2R, 1940
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Table 4 Change in irrigation water requirements at PlAs

_— ' Net irrigation water Gross irrigation water
Irrigation Irrigated Reference ) Loss :
association area (ha) year requalrement rate QSIS
(m%/s/ha) m°/s/ha mm/d
Haman60) 963 1921 0.0012 0.20 0.0014 12
Bukmyeon6?) 279 1921 0.0013 0.15 0.0015 13
Hanam®62) 1,633 1922 0.0015 0.20 0.0018 16
Jangname3) 434 1927 0.0015 0.15 0.0017 15
Gwangju 698 1927 0.0014 0.20 0.0017 15
Bian64) 80 1930 0.0017 0.20 0.0020 17
Miryang 2 446 1931 0.0016 0.15 0.0018 16
Paldal6s) 50 1933 0.0015 0.10 0.0016 14
Gimhaetb) 1,828 1934 N/A N/A 0.0017 15
Geumcheon6?) 189 1938 N/A N/A 0.0012 10
Yeondong 188 1940 0.0017 0.15 0.0020 17
Osan 43 1940 0.0017 0.10 0.0019 16
Chungju 167" 1943 N/A N/A 0.0026 22
Daejeo8) 1,547 1943 N/A N/A 0.0035 30

Indicates not available,

“Indicates the area of farmland consolidation,

Table 5 Design and actual pump operation hours per day at PlAs

Irrigation association Design pump operation hours per day (h) | Actual pump operation hours per day (h)
Sedo 16-17 N/A
Yangsan 20 N/A
Daeje0t? 20 12-14
Bian 18 N/A’
Bukmyeon 18 N/A
Yeondong7® 18 N/A
Geumcheon 16 N/A
Bupyeong? 14 N/A
‘Indicates not available,
710) ojohgsagal urAleo] M W A7) (7, 89)°] % ol M W A17]) dwlgnkom Agont, 19304t
H ABleERS Blasto] B g &9 ko R Astar Stk HHLE 2A3RE ARG YA &kl tisiAl= ol Y-8
UAA O] o8 AR AFol sl A o7 AP
St AR AZGAAEE ALEfakr] Al A2 1920
60) ey A-A7AIHEFA, 1921 Gt SHERE R 1929 AHE oFAF BLL),72) A=) 422
61) BT AT EHSZTAGAZA, 1921
62) spae| 2 AFAAIZIA, 1922
63) 917] - T A2y AGAGA, 1927 69) A Aol A2 AsfEtsAt AN, 1935
64) Ot HIQHH HbR| 2 F HA A, 1930 70) EXNFAY AT TR Q7B L] A (AT, 1940
65) Q8 9 SR o T2 A9 A (FEeRY), 1933 71) FE4E 2 vl YA S BEANEARY ATS/17EY) A,
66) Holls=e| 2y NFEAl AgA, 1934 1944
67) Ut 23dW AAIRA (ST 2R, 1938 72) FARAEE FEt S FAY A A=A, 1929
68) A= ARG TAL AA7EY] A, 1943 73) AlEaej2d) 7] NESAE Al 4, 1942
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Table 6 Unit area pump capacity at PIAs in 1940 (modified from Japanese Government General of Korea, Agriculture and Forestry Bureau,

1942)
River Irriggtiqn Irrigated Pump gapacity Unit area pumping capacity
association area (ha) (m?/s) m?/s/ha mm/d
Yangdong 593 1.11 0.0019 16
Yangcheon6) 524 0.81 0.0015 13
Hangang Bupyeong 3,645 7.45 0.0020 18
Icheon 53 0.11 0.0021 18
Gwangju 471 1.33 0.0028 24
Gimhae’?) 1,828 3.03 0.0017 14
Daejeo’® 1,547 4.61 0.0030 26
Hadong79 545 0.95 0.0017 15
Daesan 1,210 2.22 0.0018 16
Haman8o) 788 1.61 0.0020 18
Nakdonggang Bukmyeon8?) 293 0.62 0.0021 18
Hanam 1,835 3.98 0.0022 19
Miryang?2 446 0.86 0.0019 17
Bian 78 0.22 0.0028 25
Paldal 50 0.08 0.0017 15
Yulha82) 58 0.14 0.0024 21
Jangnam 434 0.75 0.0017 15
Sedo 524 117 0.0022 19
Geumgang
Yangsan 94 0.19 0.0021 18
Yeondong 188 0.53 0.0028 24
Haksan83) 64 0.19 0.0030 26
Yeongsangang
Geumcheon 189 0.33 0.0018 16
- Jeokseong 149 0.33 0.0022 19
Seomjingang -
Seomjingang 298 0.53 0.0018 16
Taehwagang Ulsan 498 1.06 0.0021 18
Sapgyocheon Osan 43 0.11 0.0026 23
Average - - - 0.0021 19
‘Indicates area of paddy fields,
23te] ARIAZI Mol WA AT LHAZEE 19309 2 Table 52 Pek. WA gl AL AHALE 14-20
g AREeIEH, 2020089 Al FIARE 20417 AH L

HIRLTH Hm)ef 2|zt A dE o), AU
Zeoll A= A EA] FodT. e 19309 s
FollA oFe 2Rl AY &AM a1
=3k

of 2] ZgolAo] opullg AR LA ANzt

74) O Hlok HlekgelEa A, 1930

75) Bl xd At AR 4, 1932

76) ZA1%3]R, 1925, 20 (11), p. 102

77) Aeke R Ak A, 193

78) thAe gt STk 9 oA AldR1kel 2, 1940
79) SH5Sel et AREAl Al Ql7kel A, 1935

=
8l 9l Al SHARE 12~ 14217k Al ezt

60~T0%01 9=, ol el &

ZIA

So=n guled SPHIE SolEal ] fee= A

3

ey
1930 ol = S 7

b A2

80) elel =t v A

82)
83)

AR AR17Ee] 7, 1944
81) Besa e AFEA Awstel 2, 1942
AakE W getgEselza AgA, 1937

Qolg W AR AN A (SRR, 194
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2o Leldthed 85)

chojokasuRo. ofiaak o WA 0 2 U ZFO g 19409
S 065] 2| 23] T9| oS Table 63 2t} o
Q]k4=EEL. 0,0015~0.0030 m¥/s/hao] WS W1, Hzk
2 0.0021 m¥sha® Urepgch

20209 % szl Rgto] YIAE A At (475
ha)9] ThejokaaF (0.0022 m/s/ha) 19403 9] THojoFsak
(0.0017 m/s/a) ¥tk 30% 5713t A o2 vehget @A) H]s)
22 tholokaako B w A ] I AFSjo] FE e AL
L4 BZR] 23to|A AAT 7k (BE)37) (Nakamura,
1940)7} AAI=]17] WiEo s BZhEr.

7. CHe{ufEt

1920¥1c} kol 215, QR (RiL), Bhere) Srelz el &
Bl S 7] 2 ei7 17 Ao} 7] AL AATES)
o 19259 B4 A] th0] Qg 52 2 atel A Aol
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g SHF ol vl Sl 1~ 1SR 29k
dl, o= el AAju]et LGS aLesto] HAA A
FFe g 58] wzolth 1920 ] SHEEE i
Aol EebdAdo] A Ao Pl v SHATIE
NEAF o] A= QA0 87), Gg7hH 2] 2gtoll A= 1933
i, 1934d9] S5 FAsHAA Hisrrlee] 2 ke of
Aol SRkt 19354 e diih, shd, A2
| zgdollA 2A S718HATE (Japanese: Government
General of Korea, Agriculture and Forestry Bureau, 1937).

PVl 28 R zgte Salol Hefelsd,
Foffof] e 23| AHES 1925 100%, 1926 41%,
19304 31%, 19409 73% 522 UEFHT) (Lee et al., 1992b).
FrobrE| 2388 A= 1936, 1937, 1941 W= 43l & 0101
Hlo] Wk o 7hastgling), i) The) W 2
222800 72 Hy 52 3teld (3.34)2 67%E UrEP'H:}
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Table 7 Unit area drainage discharge for natural drainage at PlAs in the 1930s and 1940s

- Drainage Design Drainage pnit area drainage
Irrigation Reference ; Runoff . discharge for natural
association ?;2? year r?r:]:na)" coefficient (t(;r:e) drainage
g (m3/s/km?)
Hanam 1,862 1922 355.3 0.8 2 1.6
Miryang 291) 662 1931 176.0 0.8 1 1.6
Bukmyeon92) 354 1932 161.4 0.8 1 15
Daejeo 496 1934 306.3 0.8 3 0.9
Hadong%) 706 1935 365.4 1.0 3 14
Gimhag9 234 1937 212.8 0.8 1 2.0
Chungju®? 167 1943 193.0 1.0 1 2.2
Haman?9) 1,244 1944 278.0 0.8 1 2.6
Yangdong?9?) 1,529 1944 280.0 0.8 1 2.6
"Indicates the area of farmland consolidation,
Table 8 Unit area drainage discharges for pump at PlAs in the 1940s
. . . Allowable Drainage Unit area
Irrigation Drainage Dg5|gn Runoff Drglnage ponding discharge for drainage
association ?;Z? r?rl::)" coefficient (t(ljr;]e) volume pump discharge for pump
Y (m?) (m/s) (m?/s/km?)
Hanam 1,862 - - - - 104’ 056 (0.20")
Miryang 2 662 - - - - 7.3 1.10
Bukmyeon 354 159.0 1.00 3 60,097 - 0.55
Yangcheon 765 - - - - 8.0° 1.05
Bupyeong 4,086 - - - - 112 0.27
Haman 1,244 150.0 0.80 3 - - 0.46
Yangdong 1,529 377.0 0.87 4 - - 0.95 (0.37°")

‘Indicates the data adopted from Japanese Government General of Korea,

“Indicates the unit area drainage discharge in 1922,
"Indicates the unit area drainage discharge prior to improvement work in 1944,
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(Korean Union of Irrigation Associations, 1941).
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