(29) Irrigation(I|lustration) in Africa(984-1373)

Great Zimbabwe was a city in the south-eastern hills of the modern country of Zimbabwe,
It was settled from 1000 AD,

Great Zimbabwe

AEHX
TADANO TOSHIO




Reference

1ERIZENVETyY T KREER
Civil Engineering Handbook Edited by Japan Society of Civil Engineers
2EELTRNUKRTYY BEITARERR

Agricultural civil engineering handbook Japan Society of Agricultural Civil Engineers
IMELRNKTYY
Forestry Civil Engineering Handbook
4 HERE KAEEH
lllustrated Dictionary of Civil Engineering Terms
5 G E R
Glossary of applied geological terms
6 ERRMIER LARAFEFM
Practical English-Japanese translation Dictionary of civil engineering terms
7T BELT KA
Glossary of agricultural civil engineering terms
8 T KT FHEE
Glossary of civil engineering construction terms
9 Xt RaVH)—rHEESE
Glossary of civil engineering and concrete terms
10 L KFHEERFH RRIEHERR
Dictionary of civil engineering terms Edited by Tokyo Engineering Study Group
11 X +8-ERERAE
llustrated Glossary of Soil Characteristics and Basic Terms
12 BELI KRR RELKRET KEER

Agricultural civil engineering design Agricultural civil engineering construction Water cycle

13 DAL DADWERR . BRKX. itk

Irrigation, irrigation facilities, agricultural hydrology, farmland drainage
14 N\oT4TvY K

Handy Book Civil Engineering

R#E

GIHODO SHUPPAN Co., Ltd.
EHRASH

Maruzen Co., Ltd.

FHREHMR

Chiyoda Publishing Co., Ltd.
EHH AR

Jikkyo Publishing

REFEEE

Toyo Shoten Co., Ltd.
TR
Engineering Publishing Co., Ltd.
REEE

Toyo Shoten Co., Ltd.
REFEEE

Toyo Shoten Co., Ltd.
REEIE

Toyo Book Book Store
T2k a4t
Engineering Publishing Co., Ltd.
REFEEE

Toyo Shoten Co., Ltd.
XEpEIFE

Ministry of Education, Culture, Sports, Science and Technology

an
Corona Publishing
A— L%t
Ohmsha



1984)Agricultural irrigation facilities Agricultural irrigation facilities

1985) Farm road construction Farm road construction

1986) Agricultural land disaster prevention project Agricultural land disaster prevention project

1987) Rural village drainage project Rural village drainage project

1988) Comprehensive rural development project Comprehensive rural development project

1989) Development of mountainous areas Development of mountainous areas

1990) Restoration project for farmland damaged by the tsunami Restoration project for farmland damaged by the tsunami
1991) Restoration project for farmland damaged by the tsunami Restoration project for farmland damaged by the tsunami
1992)Perspectives when planning a survey Perspectives when planning a survey

1993)Example of layout of drainage network Example of layout of drainage network

1994) Agricultural civil engineering structures Agricultural civil engineering structures

1995) Agriculture and Water
1996)Agriculture and Water
1997)Agriculture and Water
1998)Agriculture and Water
1999)Agriculture and Water
11000)Agriculture and Water
11001)Agriculture and Water
11002)Agriculture and Water
11003)Agriculture and Water
11004 )Agriculture and Water
11005)Agriculture and Water
11006)Agriculture and Water
11007)Agriculture and Water
11008)Agriculture and Water
11009)Agriculture and Water
11010)Agriculture and Water
11011)Agriculture and Water
11012)Agriculture and Water
11013)Agriculture and Water
11014)Agriculture and Water
11015)Agriculture and Water
11016)Agriculture and Water
11017) Field irrigation

N AN AN N N N N A N N P P~ o~ o~ o~ o~ o~ o~ o~ o~

Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Field irrigation



1018
1019
11020
11021
11022
11023
11024
11025
11026
11027
11028
11029
11030
1031
1032
1033
1034
1035
1036
1037
1038
11039
11040
1041
11042
11043
1044
11045
11046
11047
11048
11049
11050
11051

Field irrigation
Field Irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation

N N A = = o~ =~ o~ o~~~ .~ o~ o~ o~
N N S S N N S e e e N N e N N N e e e N N e S e S e S e N N S N N N

Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation



11052
1053
1054
1055
11056
1057
11058
11059
11060
11061
11062
11063
11064
11065
11066
11067
11068
11069
11070
1071
1072
1073
1074
1075
1076
1077
1078
11079
11080
1081
11082
11083
1084
1085

Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Field preparation
Field preparation
Field preparation
Field preparation
Field preparation
Field preparation
Field preparation
Field preparation
Field preparation
Field preparation
Field preparation
Field preparation
Field preparation
Field preparation
Field preparation
Field preparation

o AN AN N N N N A N N P P o~ o~ o~ o~ o~ o~ o~ o~
N N S e N N S e e n N N e N N N S e n N S S e N S S S e N N S N N N

Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Paddy field irrigation
Field preparation
Field preparation
Field preparation
Field preparation
Field preparation
Field preparation
Field preparation
Field preparation
Field preparation
Field preparation
Field preparation
Field preparation
Field preparation
Field preparation
Field preparation
Field preparation



(11086
(11087
(11088
(11089
(11090
(11091
(11092
(11093
(11094
(11095
(11096
(11097
(11098
(11099
(11100
(11101
(11102
(11103
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

Field preparation
Field preparation
Field preparation
Water inlet (water supply)-Water outlet (drainage)
Water inlet (water supply)-Water outlet (drainage)
Water inlet (water supply)-Water outlet (drainage)
Water inlet (water supply)-Water outlet (drainage)
Water inlet (water supply)-Water outlet (drainage)
Water inlet (water supply)-Water outlet (drainage)
Water inlet (water supply)-Water outlet (drainage)
Water inlet (water supply)-Water outlet (drainage)
Water inlet (water supply)-Water outlet (drainage)
Water inlet (water supply)-Water outlet (drainage)
Water inlet (water supply)-Water outlet (drainage)
Water inlet (water supply)-Water outlet (drainage)
Water inlet (water supply)-Water outlet (drainage)
Water inlet (water supply)-Water outlet (drainage)
Water inlet (water supply)-Water outlet (drainage)
Water inlet (water supply)-Water outlet (drainage)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

(

(

(

(

(

(

(

(

(

(

(

(

(

(
11104 (

Water inlet (water supply)-Water outlet (drainage

(
(
(
(
(
(
(
(
(
(
(
(
(
(

11105
11106
1107
11108
11109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119

Water inlet (water supply)-Water outlet (drainage
Water inlet (water supply)-Water outlet (drainage
Water inlet (water supply)-Water outlet (drainage
Water inlet (water supply)-Water outlet (drainage
Water inlet (water supply)-Water outlet (drainage
Water inlet (water supply)-Water outlet (drainage
Water inlet (water supply)-Water outlet (drainage
Water inlet (water supply)+-Water outlet (drainage
Water inlet (water supply)-Water outlet (drainage
Water inlet (water supply)-Water outlet (drainage
Water inlet (water supply)-Water outlet (drainage
Water inlet (water supply)-Water outlet (drainage
Water inlet (water supply
Water inlet (water supply

Water outlet (drainage
Water outlet (drainage

. N N S N N S e e n N N e N N N S e n N S S e N S S S e N N S S N N

).
).

Field preparation
Field preparation
Field preparation

Water inlet (water supply) -
Water inlet (water supply) *
Water inlet (water supply) *
Water inlet (water supply) -
Water inlet (water supply) -
Water inlet (water supply) -
Water inlet (water supply) -
Water inlet (water supply) *
Water inlet (water supply) *
Water inlet (water supply) -
Water inlet (water supply) -
Water inlet (water supply) -
Water inlet (water supply) -
Water inlet (water supply) *
Water inlet (water supply) *
Water inlet (water supply) -
Water inlet (water supply) -
Water inlet (water supply) -
Water inlet (water supply) -
Water inlet (water supply) *
Water inlet (water supply) *
Water inlet (water supply) -
Water inlet (water supply) -
Water inlet (water supply) -
Water inlet (water supply) -
Water inlet (water supply) *
Water inlet (water supply) *
Water inlet (water supply) -
Water inlet (water supply) -
Water inlet (water supply) -
Water inlet (water supply) -

Water outlet (drainage)
Water outlet (drainage)
Water outlet (drainage)
Water outlet (drainage)
Water outlet (drainage)
Water outlet (drainage)
Water outlet (drainage)
Water outlet (drainage)
Water outlet (drainage)
Water outlet (drainage)
Water outlet (drainage)
Water outlet (drainage)
Water outlet (drainage)
Water outlet (drainage)
Water outlet (drainage)
Water outlet (drainage)
Water outlet (drainage)
Water outlet (drainage)
Water outlet (drainage)
Water outlet (drainage)
Water outlet (drainage)
Water outlet (drainage)
Water outlet (drainage)
Water outlet (drainage)
Water outlet (drainage)
Water outlet (drainage)
Water outlet (drainage)
Water outlet (drainage)
Water outlet (drainage)
Water outlet (drainage)
Water outlet (drainage)



(11120
(11121
(11122
(11123
(11124
(11125
(11126
(11127
(11128
(11129
(11130
(11131
(11132
(11133
(11134
(11135
(11136
(11137
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

Water inlet
Water inlet
Water inlet
Water inlet
Water inlet
Water inlet
Water inlet
Water inlet
Water inlet
Water inlet
Water inlet
Water inlet
Water inlet
Water inlet
Water inlet
Water inlet
Water inlet
Water inlet
Water inlet
Water inlet
Water inlet
Water inlet
Water inlet
Water inlet
Water inlet
Water inlet

water supply)-Water outlet (drainage)
water supply)-Water outlet (drainage)
water supply)-Water outlet (drainage)
water supply)-Water outlet (drainage)
water supply)-Water outlet (drainage)
water supply)-Water outlet (drainage)
water supply)-Water outlet (drainage)
water supply)-Water outlet (drainage)
water supply)-Water outlet (drainage)
water supply)-Water outlet (drainage)
water supply)-Water outlet (drainage)
water supply)-Water outlet (drainage)
water supply) - Water outlet (drainage)
water supply) - Water outlet (drainage)
water supply) - Water outlet (drainage)
water supply) - Water outlet (drainage)
water supply) * Water outlet (drainage)
water supply)
water supply) - Water outlet (drainage)
water supply) - Water outlet (drainage)
water supply) - Water outlet (drainage)

(

(

E
- Water outlet (drainage)
(
) (
) (
water supply) - Water outlet (drainage)
) (
) (
(
(
(
(
(

11138
11139
11140
1141
1142
11143
1144
1145
1146
1147
11148
11149
11150
1151
11152
11153

water supply) * Water outlet (drainage)
water supply) * Water outlet (drainage)
water supply) - Water outlet (drainage)
water supply) - Water outlet (drainage)
Water inlet (water supply) - Water outlet (drainage)
Water inlet (water supply) - Water outlet (drainage)
Water inlet (water supply) * Water outlet (drainage)
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities

N AN AN AN N N AN N N N N N A N N N N N N N N N N o~ o~ P~~~

N N N e N N S e e n N N e ne N N S e n N S S e N S S S e N N S S N N

Water inlet (water supply) -
Water inlet (water supply) -
Water inlet (water supply) -
Water inlet (water supply) -
Water inlet (water supply) *
Water inlet (water supply) *
Water inlet (water supply) -
Water inlet (water supply) -
Water inlet (water supply) -
Water inlet (water supply) -
Water inlet (water supply) *
Water inlet (water supply) *
Water inlet (water supply) -
Water inlet (water supply) -
Water inlet (water supply)
Water inlet (water supply) -
Water inlet (water supply) *
Water inlet (water supply) *
Water inlet (water supply) -
Water inlet (water supply) -
Water inlet (water supply) -
Water inlet (water supply) -
Water inlet (water supply) *
Water inlet (water supply) *
Water inlet (water supply) -
Water inlet (water supply) -
Water inlet (water supply) -
Water inlet (water supply) -
Water inlet (water supply) *

)
)
)
)
)
)
)
)
)
)
)
)
;
- Water outlet (drainage)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

Water outlet (drainage
Water outlet (drainage
Water outlet (drainage
Water outlet (drainage
Water outlet (drainage
Water outlet (drainage
Water outlet (drainage
Water outlet (drainage
Water outlet (drainage
Water outlet (drainage
Water outlet (drainage
Water outlet (drainage
Water outlet (drainage
Water outlet (drainage

Water outlet (drainage
Water outlet (drainage
Water outlet (drainage
Water outlet (drainage
Water outlet (drainage
Water outlet (drainage
Water outlet (drainage
Water outlet (drainage
Water outlet (drainage
Water outlet (drainage
Water outlet (drainage
Water outlet (drainage
Water outlet (drainage
Water outlet (drainage

Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities



(11154
(11155
(11156
(11157
(11158
(11159
(11160
(11161
(11162
(11163
(11164
(11165
(11166
(11167
(11168
(11169
(11170
(11171
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities

1172
1173
1174
1175
1176
1177
1178
1179
11180
11181
11182
11183
1184
11185
11186
1187

N N S e N N S e e e N N e N N N N e n N S S e N S S S e N N S N N N

Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities



(11188
(11189
(11190
(11191
(11192
(11193
(11194
(11195
(11196
(11197
(11198
(11199
(11200
(11201
(11202
(11203
(11204
(11205
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities

11206
11207
11208
11209
11210
1211
1212
11213
1214
1215
1216
1217
11218
11219
11220
11221

N N S S N N S e e e N N e N N N S e n N S S e N S S S e N N S N N N

Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities



(11222
(11223
(11224
(11225
(11226
(11227
(11228
(11229
(11230
(11231
(11232
(11233
(11234
(11235
(11236
(11237
(11238
(11239
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Underground irrigation

Underground irrigation

Underground irrigation

Underground irrigation

Underground irrigation

Underground irrigation

Underground irrigation

Underground irrigation

Underground irrigation

Underground irrigation

Underground irrigation

Underground irrigation

Pumping station

Pumping station

Pumping station

Pumping station

Pumping station

Pumping station

Pumping station

Pumping station

Pumping station

Pumping station

Pumping station

Pumping station

Pumping station

Pumping station

Pumping station

Pumping station

11240
11241
11242
11243
1244
11245
11246
11247
11248
11249
11250
11251
11252
11253
11254
11255

N N S N N S e e e N N e n N N S e n N S S e N S S S e N N S N N N

Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Underground irrigation

Underground irrigation

Underground irrigation

Underground irrigation

Underground irrigation

Underground irrigation

Underground irrigation

Underground irrigation

Underground irrigation

Underground irrigation

Underground irrigation

Underground irrigation

Pumping station

Pumping station

Pumping station

Pumping station

Pumping station

Pumping station

Pumping station

Pumping station

Pumping station

Pumping station

Pumping station

Pumping station

Pumping station

Pumping station

Pumping station

Pumping station



(11256
(11257
(11258
(11259
(11260
(11261
(11262
(11263
(11264
(11265
(11266
(11267
(11268
(11269
(11270
(11271
(11272
(11273
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Gate
Gate
Gate
Gate
Gate
Gate
Gate
Gate
Gate
Gate
Gate
Gate
Gate
Gate

1274
1275
1276
1277
1278
11279
11280
11281
11282
11283
11284
11285
11286
11287
11288
11289

N N N e N N S e e e N N e N e e e e e e e S e e S S S e N N S S S N

Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Pumping station
Gate
Gate
Gate
Gate
Gate
Gate
Gate
Gate
Gate
Gate
Gate
Gate
Gate
Gate



(11290) Gate

(11291) Gate

(11292) Gate

(11293) Gate

(11294)Water gate
(11295)Water gate
(11296)Water gate
(11297)Water gate
(11298)Water gate
(11299)Water gate
(11300)Water gate
(11301)Water gate
(11302)Water gate
(11303)Water gate
(11304)Water gate
(11305)Water gate
(11306)Water gate
(11307)Water gate
(11308)Water gate
(11309)Water gate
(11310)Water gate
(11311)Water gate
(11312)Water gate
(11313)Water gate
(11314)Water gate
(11315)Water gate
(11316)Water gate
(11317)Water gate
(11318)Water gate
(11319)Water gate
(11320)Water gate
(11321)Water gate
(11322)Water gate
(11323)Water gate

Gate

Gate

Gate

Gate

Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate



(11324)Water gate
(11325)Water gate
(11326)Water gate
(11327)Water gate
(11328)Water gate
(11329)Water gate
(11330)Water gate
(11331)Water gate
(11332)Water gate
(11333)Water gate
(11334)Water gate
(11335)Water gate
(11336)Water gate
(11337)Water gate
(11338)Water gate
(11339)Water gate
(11340)Water gate
(11341)Water gate
(11342)Water gate
(11343)Water gate
(11344)Water gate
(11345)Water gate
(11346)Water gate
(11347)Water gate
(11348)Water gate
(11349)Water gate
(11350)Water gate
(11351)Water gate
(11352)Water gate
(11353)Water gate
(11354)Water gate
(11355)Water gate
(11356)Headwork

(11357)Headwork

Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Water gate
Headwork

Headwork



(11358)Headwork Headwork
(11359)Headwork Headwork
(11360)Headwork Headwork
(11361)Headwork Headwork
(11362)Headwork Headwork
(11363)Headwork Headwork
(11364 )Headwork Headwork
(11365) Headwork Headwork
(11366) Headwork Headwork
(11367) Headwork Headwork
(11368) Headwork Headwork
(11369) Headwork Headwork
(11370) Headwork Headwork
(11371) Headwork Headwork
(11372) Headwork Headwork
(11373) Headwork Headwork



1994) Agricultural civil engineering structures
1984)Agricultural irrigation facilities

11149) Agricultural water and drainage facilities
11150) Agricultural water and drainage facilities
11151) Agricultural water and drainage facilities
11152) Agricultural water and drainage facilities
11153) Agricultural water and drainage facilities
11154) Agricultural water and drainage facilities
11155) Agricultural water and drainage facilities
11156) Agricultural water and drainage facilities
11157) Agricultural water and drainage facilities
11158) Agricultural water and drainage facilities
11159) Agricultural water and drainage facilities
11160) Agricultural water and drainage facilities
11161) Agricultural water and drainage facilities
11162) Agricultural water and drainage facilities
11163) Agricultural water and drainage facilities
11164) Agricultural water and drainage facilities
11165) Agricultural water and drainage facilities
11166) Agricultural water and drainage facilities
11167) Agricultural water and drainage facilities
11168) Agricultural water and drainage facilities
11169) Agricultural water and drainage facilities
11170) Agricultural water and drainage facilities
11171) Agricultural water and drainage facilities
11172) Agricultural water and drainage facilities
11173) Agricultural water and drainage facilities
11174) Agricultural water and drainage facilities
11175) Agricultural water and drainage facilities
11176) Agricultural water and drainage facilities
11177) Agricultural water and drainage facilities
11178) Agricultural water and drainage facilities
11179) Agricultural water and drainage facilities

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

1986) Agricultural land disaster prevention project

Agricultural civil engineering structures
Agricultural irrigation facilities

Agricultural land disaster prevention project

Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities



(11180
(11181
(11182
(11183
(11184
(11185
(11186
(11187
(11188
(11189
(11190
(11191
(11192
(11193
(11194
(11195
(11196
(11197
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities

11198
11199
11200
11201
11202
11203
11204
11205
11206
11207
11208
11209
11210
1211
1212
1213

N N N e N N S e e n N N e ne N N S e n N S S e N S S S e N N S S N N

Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities



(11214) Agricultural water and drainage facilities
(11215) Agricultural water and drainage facilities
(11216) Agricultural water and drainage facilities
(11217) Agricultural water and drainage facilities
(11218) Agricultural water and drainage facilities
(11219) Agricultural water and drainage facilities
(11220) Agricultural water and drainage facilities
(11221) Agricultural water and drainage facilities
(11222) Agricultural water and drainage facilities
(11223) Agricultural water and drainage facilities
(11224) Agricultural water and drainage facilities
(11225) Agricultural water and drainage facilities
(11226) Agricultural water and drainage facilities
(11227) Agricultural water and drainage facilities
(1995) Agriculture and Water

(1996)Agriculture and Water

(1997)Agriculture and Water

(1998)Agriculture and Water

(1999)Agriculture and Water

(11000)Agriculture and Water
(11001
(11002
(11003
(1004
(11005
(11006
(11007
(11008
(11009
(Mo10
(11011
(1012
(1013
(1014

Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water

' e S S S N e S S S N S S S

Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agricultural water and drainage facilities
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water
Agriculture and Water



11015)Agriculture and Water Agriculture and Water

11016)Agriculture and Water Agriculture and Water

1988) Comprehensive rural development project Comprehensive rural development project
1989) Development of mountainous areas Development of mountainous areas
1993)Example of layout of drainage network Example of layout of drainage network
1985) Farm road construction Farm road construction
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1992)Perspectives when planning a survey
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(1984 )Agricultural irrigation facilities

(1984) Agricultural irrigation facilities

Agricultural irrigation facilities
(1) Head works

Dam

Main irrigation channel

Terminal drainage channel & g

Branch irrigation channel

Drainage pump station

Branch drainage channel

) ©3 0

&

@ Q@ @ @

@

Deve lopment of terminal
waterways through field development

Main drainage channel hH%H““ﬁx____ﬁ_uﬁ__,_,ﬁhﬂ___




(1985) Farm road construction

(1985) Farm road construction

Farm road construction
M Compost center
@Pasture

@ 0rchard
@Tourist farm

®Erosion prevention measuresD_.T.,
for farmland
®Main farm roads

@General roads
@Rice center
@Collection and shipping
{MMain farm road
@Rice fields
i@ Sub-farm road




(1986) Agricultural land disaster prevention project

(1986) Agricultural

Agricultural

land disaster prevention project

land disaster prevention project
(T)Restor ing the functionality of agricultural facilities
- Renovating reservoirs

- Renovating weirs

@Preventing flooding

-Raising reservoirs

- Renovating disaster prevention dams

@ Preventing soil contamination

» Switching water sources and adding soil

@Preserving the quality of agricultural water

» Separating irrigation channels and drainage channels
- Installing water purification facilities
BResolving land subsidence

* Renovating water channels

- Switching water sources
®Preventing soil erosion

- Developing and leveling reservoirs
@Removing flooding

* Installing pumping stations

* Installing drainage channels
@Preventing lands|ides

* Installing retaining walls - Removing groundwater




(1987) Rural village drainage project

(I987) Rural village drainage project

Rural village drainage project
I Kitechen
Bath
Toilet
Wastewater
Manhole
) Composting facil ity
Agricultural village
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(1988) Comprehensive rural development project

Comprehensive rural

(1988) Comprehensive rural development project

development project

M Land development for agricultural facilities, etc.
@ Village disaster prevention and safety facilities
@ Agricultural village drainage channels

@ Agricultural irrigation channels

5 Reservoirs
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(1989) Development of mountainous areas

(1989) Development of mountainous areas

Development of mountainous areas e
Ly

1 Field development BT EEREREEE

0 ) LLOJ1Liod]

@) Village road development FER TR

@ Reservoir development
@ Rice terrace development
® Agricultural drinking and
miscellaneous water facilities development
® Farm road development
(7) Agricultural drainage development
@® lLand development
@ Community garden development
@ Revitalization facility development




(1990) Restoration project for farmland damaged by the tsunami

(1990) Restoration project for farmland damaged by the tsunami

Before deve lopment
M Small plots of fields

o’

2 Poor drainage

3 Undeveloped fields __i________’J,;f»Eﬁ__5__F________,gf“’___“mKv,»=—F~————====__Jfﬁf*___“a
M)

@ Narrow roads . : .

& Submerged farmland = =
® Broken waterways o e
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(1991) Restoration project for farmland damaged by the tsunami

(1991) Restoration project for farmland damaged by the tsunami

After development
@ Purposeful agriculture/greenhouse horticulture
® Gountry elevator
Greating land for machine hangars

@ Gonsolidating crop rotations

i@ Organizing land use
i Large plots of fields over 1ha [Eﬁ
@ Raising prefectural roads
i@ Development of drainage channels
IK

-

Jo |
a2
i
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(1992)Perspectives when planning a survey

(1992) Perspectives when planning a survey

Perspectives when planning a survey
d)Forests
@ Springs
@ Reservoirs
@ Springs
®Migration of |iving things
@ lrrigation channels
T Scrub forests
@ Rivers
@ Drainage channels

(aJRegional level perspective (approximately 1/50000-1/10000 suale};ﬁf 
(b)District level perspective (approximately 1/5000-1/1000 scale)
(c)Site level (approximately 1/500-1/100 scale)




(1993)Example of layout of drainage network

(1993) Example of layout of drainage network

Example of layout of drainage network
M Road
@MNatural drainage canal
@Diversion ditch (Reception waterway)
@ Col lection waterway
B Contour lines
® Col lection waterway
D Road
@Diversion ditch (Reception waterway)

@Collection waterway
0 Main drainage canal

{Contour lines
dCollection waterway
@ Contour line

(9 Road

@ Col lection waterway

Example of layout of drainage network




(1994) Agricultural civil engineering structures

(1994) Agricultural civil engineering structures
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(1995) Agriculture and Water

(1995) Agriculture and Water

OAgricultural irrigation
I Water utilization activities to secure the water necessary for crop growth,

P

supply it to cultivated land, and drain excess water
@ Includes water storage facilities such as dams and reservoirs, waterways, drainage channels,

and irrigation facilities. In addition,
@ Agricultural irrigation not only stabilizes food production,
@ it also has multiple funetions such as maintaining the water cycle,

h=rid

and creating water—friendly spaces.

disaster prevention,

o

1994




(1996)Agriculture and Water

(1996) Agriculture and Water

OMain functions of agrigultural irrigation:

O Stable supply of agricultural water:
M Secures and steadily supplies the water necessary for crop growth
ODbrainage
@ Draining excess water dries farmland and prevents flooding that impedes crop growth
OMaintaining water circulation
@ Storage of rainwater and groundwater through reservoirs
and irrigation channels promotes water circulation
ODisaster prevention
@ Developing facilities with disaster prevention functions reduces damage
from floods and water damage
OGreating water spaces

& Greates water—friendly spaces using agricultural irrigation channels and reservoirs

(2

%

7 1985

e




(1997)Agriculture and Water

(1997)Agriculture and Water

Water storage facilitw reservairs. and other facilities for storing water.

B Fill dam




(1998)Agriculture and Water

(1998) Agriculture and Water

Water intake facility: A facility for pumping water from rivers. lakes. eto

MM “lleagy rks

ntake w i =

T 1994




(1999)Agriculture and Water

(1999)Agriculture and Water

Irrigation canal: a cawpplying water to cultivated |and.
( e .

o R
P

L

.-'-' ¥

1994




(11000)Agriculture and Water

(11000) Agriculture and Water

Drain: a channel for ining excess water
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(11001)Agriculture and Water

(I1001)Agriculture and Water

Irrigation system: equipment for supplying water to agricultural land
21D iversion works
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(11002)Agriculture and Water

(11002)Aericulture and Water

Irrigation and drainage

I Supplving water to farmland (irrigation)

& Removing unnecessary water (drainaze) fﬁfﬁx\
@ Promoting crop growth and preventing flood damage .
a0 @ I:]

~ N\

T Head worlks D ]

.irrigatinn channe |
il
[ |

am

& Branch irri{katTon channel

]

drainage channe

I

1
& Main drayndze channgl
& Branch drainage chann® B [IrRinaze puip statian /

|

g i T
/ i

@ Development of terminal

1954

waterwavs through field development




(11003)Agriculture and Water

(11003)Agriculture and Water

Irrigation and drainage
* Drought damage reduction

+ Enables the use of appropriate amounts of water
at the time of need

» Enables the production of a variety g
of agricultural crops

Stabilizes water supply to rice paddies

@ Head works D

'Eation channel

|

aindge cnann
dinage p%%ls ation /

(i Branch drainage channe

waterways through field development

T,

@ Development of terminal

1984




(11004)Agriculture and Water

(11004) Agriculture and Water

Irrigation and drainage
* Mostly used for rice paddy irrigation
+ Nater is drawn from rivers and groundwater and supplied to rice paddies
* Excludes excess water from farmland
* Prevents flooding of farmland

» Improves drainage of rice paddies, making field crops possible
* Lowers groundwater levels, helping crop growth.

—

+— 4
- -—

Rice field crossing irrigation

134
\j]f -aui

Continuous irrigation

[35

1985




(11005)Agriculture and Water

(11005)Agriculture and Water

Irrigation and drainage

- Drainage channels, pumping stations. drainage culverts
* Drainage improvement

+ Poor drainage in peat farmland

* Deal ing with rice paddies being converted to fields

- Dealing with increased rainfall, etec.

- Renovating and reorganjzing drainage facilitie

i

——————lirau i da ---|||||I|l||I||I|||||"I"|||II'"""
=3 BEILL dam

M 5abo dam

fbRezoned farmland
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33F oot Protection Works *
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(11006)Agriculture and Water

(11006) Agriculture and Water

Irrigation and drainage

Dams. headworks. pumping stations. etc. (irrigation facilities)
Orainage pumping stations. drainage culwverts. etc. (drainage facilities)

=

@Arch dam @Gravity dam @Fill dam @Head works @ Intake watergate 29Sump Pump Station
35D0rainage Gate dIWatergate

2 e

4

e -
== iF

nduit piree =

dam

Lo nay

2 425and Protection Forest
sapd10rchardysyindbrazk Fancs

ate

e o
> 5 34Road Br
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(11007)Agriculture and Water

S0il moisture

SN

(11007) Agriculture and Water

Refers to the amount of water in the soil
It is an important indicator for understanding plant growth, agriculture, and soil conditions

It is expressed as water content ratio or volumetric water content
Proper management is essential for plant growth

Water consumption

A. total of [ and Il lavers
B. total of I, Il and 11l layers
G. total of I. II. 11l and iw lavers
A B
— I ” et I
’fkaﬁtﬂ o 11 ??ﬁéksiﬁF Bgﬁ%EE}rJ 11
1122 c 205y W
1 Ground
T

@ Depkh

@ Soil moisture at the end of measurement




(11008)Agriculture and Water

(11008 )Agriculture and Water

Goil moisture

soil moisture and plant growth:

I Lack of soil moisture suppresses plant transpiration, inhibiting photosynthesis
and fertilizer absorption.

& Excessive moisture can cause root rot.

@ It is important to manage the soil moisture without excess or deficiency.

Plant zrowth

oil moisture




(11009)Aariculture and Water

(I11009)Agriculture and Water

Soil moisture

M In case of the soil moisture is insufficient, appropriate irrigation is required.
@ In case of there is excess moisture, drainage should be considered.

=
)

[rrigation Drainage 135




(11010)Agriculture and Water

(I1010) Agriculture and Water

Soil moisture
Soil type and condition:

\Jﬂ zavl \jﬁ Av

[rrigation Drainage [35

@ Sandy soil tends to dry out easily. @ Clay soil tends to retain moisture easily




(11011)Agriculture and Water

(I1011) Agriculture and Water

Paddy field irrigation water
This is agricultural water that artificially supplies the water needed for rice cultivation
By supplying water to paddy fTields without relying on natural rainfall

It stabilizes crop growth and increases yields
' Water is taken from dams and rivers and supplied to paddy fields through irrigation channels

& 09

J:E

Rice field crossing irrigation

134
\yf% /,fffﬁ:f

Gontinuous irrigation

1985

135




(11012)Agriculture and Water

(I11012) Agriculture and Water

FPaddy field irrigation water
How water is used for rice paddy irrigation
(D Securing water sources: Drawing water from rivers and dams.
@ Water intake: Using facilities such as dams and headworks,
water is drawn from rivers into waterwavs.

3 Supply throusgh irrigation channels: The secured water is transported to the rice paddies
using channels and culverts.

@ Orainage: Drainage channels are installed 1o drain excess water from the rice paddies.

& Water storage: In preparation for drought, water is stored using reservoirs and dams.

1494




(11013)Agriculture and Water

(I11013)Agriculture and Water

Paddy field irrigation water

Benefits of paddy field irrigation: 1. Grop growth is stabilized. 2. Yields increase
3. Agriculture is possible in arid regions 5. It contributes to revitalizing the local economy

4 Agriculture is possible in areas where natural rainfall alone is not possible




(11014)Agriculture and Water
(I11014)Agriculture and Water

Paddy field irrigation water
Purposes of paddy field irrigation:
1. Stable rice production.
2. Increased yields.

3. Diverse utilization
(fertilization, pesticide spraying, etec. ).

ot bt \
HH""--._
\yfﬁ* e ¥+5F€ﬁr

[36
Paddy field irrigation methods




(11015)Agriculture and Water

(I1015)Agriculture and Water

Field irrigation water
System that supplies water to fields for the growth of field crops.

(T Cultivation management becomes easier, making planned cultivation and shipping possible.
@ Quality improves, making it possible to cultivate better crops.
@ lLabor savings are achieved. shortening work time.
@ MNo longer affected by drought.
© Multipurpose use allows for reduced use of pesticides and more diverse farming.
d Water supply channel L %ﬂtg;niupply chamel
@ Furrow . 5 :
@ Furrow & Bty
@ Water

Iz

s

(Furrow irrigation) 1175 (Border method) 1176

T Water supply channel T Main channel
@ Contour ditch 32-?Erlﬁﬁll;tcehrﬂhﬂﬂnel
3 Water E Ridge = T 2
ﬂtﬁ% 22 & @
D - £
g 5 i
Contour ditch method] 1177 (Division method/Basin method) 1178 1833




(11016)Agriculture and Water

(11016) Agriculture and Water

Field irrigation water
Watering methods:
@ Sprinkler: Uses water pressure to spray water in the form of rainfall
@ Reel machine: Consists of a large reel for winding up the hose and a cart
with a sprinkler attached

@ Fully automatic watering facility: It is attracting attention as a labor-saving machine
because it can be operated unmanned

-

Furrow irrigation Sprinkler Perforated pipe: 1832
[175 1160 1479




(11017) Field irrigation

(I1017) Field irrigation

Water consumption in fields
the sum of the amount of transpiration from plants and the amount of evaporation from the soil

the amount of water reguired for crops to grow

Water consumption in fields

=3

MlIrrigation

@ Rainfall

@ Transpiration
@5%0i| surface
& Evaporation

B Effective soil layer \

(=

@ Infiltration

@ Capillary water
g1 W I

@ Root zone

P

Water consumption in fields 1898




(11018) Field irrigation

(I11018) Field irrigation

O Components of water consumption in fields:
@ Transpiration: The amount of water vapor emitted from plant leaves.
® Evaporation: The amount of water that evaporates from the soil surface.
(® Water consumption in the effective soil layer: The amount of water
that plants can absorb from the soil.

Water consumption in fields

MIrrigation @ Eﬁl A
R RER 7
i @Transpiration T

")

 ®Effective soil layer | l T{E T

@Infiltration
@®Capillary water

L T T,
R
@
)

@ Root zone
e

7

Water consumption in fields




(11019

Field water caonsumption and related terms:

EEvapotranspiration: The sum of transpiration and evaporation.

- Soil moisture consumption pattern (SHMEP):

EEffective soil laver: The laver of soil

Field

Irrigation

Represents the situation in which sail

in which plant roots can ahsarh moisture.

moisture changes |

- pF walue: fn index of soil maisture that affects crop water absorption.

- ?4-hour field water capacity: The amount of moisture retained in the sail

after sufficient

- Daily water consumption: The amount of moisture consumed by plants

@

Water consumption
T lrrigation
@Rainfall
@Transpiratian
@S50il surface
EEvaporat ion
EEffective sail
DInfiltratiaon
@Capillary water

@FRoot zone

in fields

irrigation.

T

@

laver

e

18\(

|

in a dav.

|

Y

|

|

&

g s gk L
@ l *f;iijigfiﬁgiff:::;*hmh &
P o 4

A

[828

Water consumption in fields




(11020) Field irrigation

(11020)

O Nethods for measuring water consumption
loss method: Measure the amount of moisture

MSoil moisture

Field

in fields:

and estimate evapotranspiration.

(2Stem heat balance method:
(3Bulk heat balance method:

and estimate evapotranspiration.

T Water supply channel

&

@ Furrow
@ Furrow
& Water

irrigation)

(Furrow

Water supply channel
Gontour ditch
Hater

& (1 =

=

.-"4"\

T8

%

fGontour ditch method)

loss

irrigation

in the soil

[

1177

(Division methed/Basin method)

Measure the heat balance of the plant stem and estimate transpiration.

1178

Measure the heat balance of the soil surface
Tl -
T Water supply channel ‘l’l @ g
@ Bank R B
@ Water ﬂ‘f] TS’T
B ol I A -
B B Gl a0 7@
Water consumption in fields
@lrrigation
Z)Rainfal
; @ Transpiration
1175 (Border method) ]1?E@D50il surface
@ Main channel BEvaporation
%’ﬁgigﬁ“““ﬂ"”e' ®Effective soil layer
@ Ridge T = @ Infiltration
o %: | @Capillary water
= [@Root zone 1833




(11021) Field irrigation

(11021)

(1) Water used for growing crops in greenhouses and viny| greenhouses ===

@ Water supply necessary for irrigation and crop growth

fiater for greenhouses

Field 1rrigation

Made of glass

@ Adjusting temperature and humidity inside the greenhouse

MUpstream of river
%%Easervoir
am
éﬁﬁeir
& Intake
éﬁﬂand trap
(HRiver

@&Main irrigation channel
E%Branuh drainage channel
Small irrigation channel
T8mall drainage channel
Rice field
Branch irrigation channel
dSmall irrigation channel

§§ﬂain drainage channel

Animal barn
Silo

%House
Surface drainage of Tields
Gonveyor channel

(21)Field

(22)Col lecting channel

(23)Sand dam
(24)Branch drainage channel

Made of plastic film

113

(21)

(22)

vl v et |G

@, THH F 4
| ;

Layout of farmland and various facilities

1413




(11022) Field irrigation

(11022) Field irrigation

Water for zreenhouses
{0 It is used to supply moisture to crop roots and promote zrowth.

& Water is used to lower the temperature and control humidity inside the zreenhouse.
& Yater is used to wash the crops and facilities to keep them clean.

@ Greenhouse water is treated as a tvpe of agricultural water,
and it iz important to manaze its uwtilization efficiency and water quality.

greenhouses

Made of zlass

Made of plastic film
v YW
ylv|
AAT A
l S 113

| E

Layout of farmland and various facilities 1412




(11023) Field irrigation

(11023) Field irrigation

Livestock water
1. Water necessary for raising |ivestock such as cows, pigs, and chickens
2. Drinking water for livestock. cleaning the breeding environment, and treating waste
3. Classified as "agricultural water” together with water for irrigating rice paddies and farmland

Layout of farmland and various facilities 1413




(11024) Field irrigation

(I11024) Field

Livestock water

@ ©

) (

I

Drinking water for |ivestock,
washing animals, etc.

Treated as a type of agricultural water.
About 29% of the world s freshwater

lot of water., so

Livestock consumes a

o !
o RAREN

cleaning the breeding environment,

s consumed by
it has a large
B Various efforts are being made to promote water conservation for

pAnimal ba

irrigation

treating waste,

| ivestock

impact on the environment
| ivestock water

\

VIV W]
Lyl vl v l \K“ﬁ%
AENEIE] N
l bola | o4 ﬁf//
| =

Layout of farmland and various facilities

1413




(11025) Field irrigation

(11025) Field irrigation

1 atmosphere = 1000 cm equivalent log10”3=3 (pF)

[

a

(4]
© =
= L M Soil moisture form 2 Appearance|3 pF value @ Soil moisture constant
5 B
_— s
e 2 .
= < ® Hygroscopic water ® Dry
o =
= = . |
= = e s R e ] i) Permanent wilting point
s o=
S ‘w +—3.8 @ Initial wilting point
o +
o o

Lo . T . . . a
= = ® Capillary water @ Wet 3.0 i Growth inhibition moisture point
= =

o=
:@ —_

o

= T LR . =—1.5 @ Field water capacity

7 Gravitational water i Moisture

@) pF value: An index for measuring soil moisture, which affects crop moisture absorption

Relationship between soil moisture and pF




(11026) Field irrigation

(11026) Field

lon

irrigat

irrigation

Field

Water supply

Farm pond

4 af'.

® Distribution channel

Water tap




(11027) Field irrigation

Field irrigatiaon

(11027) Field irrigation

& Yater tank

Hatu ral fall




(11028) Field irrigation

Field irrigation

(11028) Field irrigation




(11029) Field irrigation

([1029) Field irrigation

Field irrigation
i@ Small hydroelectric power generation
Field irrigation facilities

&

Pumping station
Head works
Irrigation canals
Gulvert drainage
Drainage gate
Orainage pumping station ff
Orainage canals

Field irrigation facilities f/f
Drought damage prevention

Quality improvement fXj
Redustion in farm labor

B @ O

O

O Water supply improvement
Water supply stabilization
Drought damage prevention
Water management rationalization

O Drainage improvement
Flooding damage prevention
Generalization of cultivated land ﬂ




(11030) Field irrigation

irrigation

(I1030) Field irrigation

s50Urce
) ?

Ly

fate

g
ll @ Water flow

3 Temporary storage facility ([

Farm pond s

o
I

@ Personal water tap

® Pipe

g

Public water tap

® Truck transportation
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¢
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(11031) Field irrigation

Field

O Grassland

@2 Water intake
Reservoir
Field
Water
Head works
Pumping station

irrigation

intake

River

Groundwater recharge
Repeated use

Return

Water purification plant
Sewage treatment plant
@ Groundwater use

E@ER 68 v @ o E W

Repeated use: Reuse of wastewater

(11031) Field irrigation
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(11032) Field irrigation

(I1032) Field irrigation

Field irrigation
(1) Surface irrigation

Irrigating the ground surface by running water or flooding using gravity

@ Sprinkler irrigation

3 Drop irrigation

Irrigation in which water is dripped from pipes stretched throughout the field

1160




(11033) Field irrigation

(11033) Field irrigation

@Irri Eatmn canal

@lrrigation canal

( -;Drainage%\@{w/ .
&L Pump| n on for pusm

5 Drali pump station




(11034) Field irrigation
(I1034) Field irrigation

Field irrigation

(1) Foggara canal

@ Foggara outlet

(3 Culvert (underground waterway)

@ Fan

® Vertical shaft

® MWother well EEJ////JFJE
(7) Groundwater level ff,/’f_FF’

® Aquifer //f,f P
@ Impermeable layer Y e
@ Rocks Pl
i Arable land

@ Orchard




(11035) Field irrigation

(I1035) Field irrigation

Qanat
Underground waterways in the arid regions of lran

M Vertical wel
2 WY %

Underground waterway

Opening
Settlement

Alluvial deposits
7 7 7

Groundwater level
A B

Bedrock e _
@8 Cross section of underground waterway

& @ oE W N




(11036) Field irrigation

(11036)

Field irrigation

) Dam

@ Reservoir

@ Farm pond

@ Pumping station

B Power plant

& Power transmission

7' Temporary drainage channel

@Field irrigation

Field i1rrigation




(11037) Field irrigation

(11037) Field

Field irrigatiaon

{I» Dam
@ Intake works

@ Pumping station
@ Discharge tank

& hdiusting tank

® Diversion works
@ Inlet works

& Farm pond

& Pressurizing station
(Irrigation pump)

0 Water tap

@ Farm pond for frost damage ©

@& Pump for frost damage
& Sprinkler

: River
Headrace tunnel
Water intake tank hi:
: Water supply channel i

o OooTow
I

—-

e: Yater supply stand

-~

f: Water distrihution line

: Watering line

irrigatio

T [

[ ]

B f

By i

o

WMater for hand spraving control

: Mater for sowing and planting

: Hvdration, contral and fertilization hy sprinkler
: Frost damaze hy sprinkler




(11038) Field irrigation

(11038) Field irrigation

Field irrigation
MDam
@Water channel (tunnel)
@3 Farm pond

®
@Main canal
®Branch canal ® x
®Farm pond 424
TDistribution canal [&1 @ s
T

©

®Normal field
QHouse
Field
@Branch canal

{@Water pumping machine
@Farm pond

@Distribution canal
@®Field
@®Distribution canal
@Rice Tield




(11039) Field irrigation

Field irrigation
.:i;

@) Adjusting reservoir

@) Pumping station (pump)

[rrigation channel

@ Farm pond

(11039) Field irrigation




(11040) Field irrigation

Field irrigation

O River

2 Headworks

@ Intake works
Waterway
Farm pond
Pumping station (pump)
Farm pond
Field

&

@ Q& @ ©) ® G

(11040)

Field irrigation

()




(11041) Field irrigation

Field irrigation
1) Reservoir
Gravity flow system
Farm pond
Reservoir
Pump pressure system
Pressure
Water supply
Farm pond
Water distribution

©E Qe o @O N

(I1041) Field irrigation
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(11042) Field irrigation

T Sl e

(11042) Field
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(11043) Field irrigation

@@ @ 9o o ® e o

(11043) Field

Headwor ks @ Diversion works
Farm pond

Irrigation channel
Pumping station

Dust collector

Drainage channel
Drainage pumping station
Diversion works

Paddy fields

Farml and

lrrigation

e

(=

FEEEE FIEEE .-

FEEEE

Tz

1205
R566




(11044) Field irrigation

Field irrigation

\£l1044) Field irrigation

® Diversion works

11044 o

R438

= Z_

3) Headworks

1304
1403

& Irrigation channel

® Irrigation channel

® Diversion works @ Paddy field

(7) Paddy field

I |

S
bbb

TFE {ﬁﬂ%f

E

|

@ Drainage channel

1465

1852

1837
[36

inage station




(11045) Field irrigation

(11045)

Rotation block and water distribution system
Main irrigation canal
Diversion works

o

Field

Irrigation

Branch irrigation canal

Farm pond
Diversion valve

@ 5 @ 3 &

@ Diversion works

/
y%%émlm?
RA49

®

T
3

/=
A=

@ Farm pond P @
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s, s
g | L : l : i
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(11046) Paddy field irrigation
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(11047) Paddy field irrigation

-u . I . -
= (I1047) Paddy field irrigation
=
o
(=1
o
i)
(4]
= w0y TR ¥
S 9 & Booti stage
=
i
03
g 10—
x>
42
(4]
(o]
= 1) Transp/lanting stag 5 Boo in;gr sthge
E E % @ Effective tillerling stage & Hedding stage
i 5 @ Inef eitwe tlIIerlmg stage | E REHERTHE St
= @4 Young panicle formation stage
< | Deep water
E @ S8hallow water management (water renewal)
| . a ' '
o 2 @ Mid-drying
gl ! B w B s
= ' hWnkermitient irrigati -
5 & Deep wate
- ® Intermittent irrigation




(11048) Paddy field irrigation

Water management
Intermittent irrigation

(11048) Paddy field irrigation

@M Mid-drying B
2 Deep water s
@ Mid-drying 7
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1) Mid-drying

@) Deep water

@ Mid-drying
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(I1050) Paddy field irrigation

shallow water
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i — 11047
" shallow water iji>
@

@ Water at night

@ Tilling

After the plant has taken root, keep the water shallnw fE 30" deep] to prmmote t||| ng
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(11051) Paddy field irrigation

shal low water
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@ Water at night
3 Tilling
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(I11052) Paddy field irrigation

Mid-drying
Level of mid-drying

NNV
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@ Dry until small cracks appear @ Dry fields, dry occasionally
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(11053) Paddy field irrigation

(11053) Paddy field irrigation

Mid-drying
Level of mid-drying

.................... NN SN NN NN
11046
Nid-drying
M Dry until small cracks appear @ Dry fields, dry occasionally
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(11054) Paddy field irrigation

Intermittent irrigation

Perfn}m

intermittent

Intermittent irrigation
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Up to 20 days after heading

Water down

Water up

Water down

E

irrigation
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(I11055) Paddy field irrigation

Intermittent irrigation
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Intermittent irrigation

Intermittent irrigation

Up to 20 days after heading

Water down
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(11056) Paddy field

Water management for rice fields

irrigation
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(11057) Paddy field irrigation

Water management for rice fields

(cm}

Water level

Water level {cm)

Gontinuous Tlooding
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Days after sowing
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(11058) Paddy field irrigation

(11058)

Water management faor rice fields

EMid-drying

Water Iei

Paddy field

Water saturation management
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irrigation

Yater fal
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Heading stage

HEI.}" JLIFIE JLIl}" AUEUS-ﬂU|F Septemher
Water saturation manazement
Orving out too much
Water addition (water level 3-5cm)
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Natural water reduction
-

Water addition aszain
Promoting root growth and improving gualite

Further water reduction

Guality declines due to lack aof water
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(11059)

Water management for rice fTields

Mid-drying

Paddy field

irrigation
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(11060) Paddy field irrigation

(11060)

Water management for rice fields
Mid-drying

Paddy field 1rrigation
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Wi d-drying
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(11061) Paddy field irrigation

([10681) Paddy field irrigation
Water management for rice fields
Wid-drainage
¥ [
ay June July by zyst beptember

Ezstahlishment stage

Tillering stage

Young panicle

format ion stage

Booling stage

Ripeness stage

leap wata

L Midodrainage
4 Ihtermittent

shal low ﬂﬁter

AL

rrigation

Flooding

Intermittent
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Drainage

irrigation
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(11062) Paddy field irrigation

Water management for rice fields
Mid-drainage

Hﬁ.id—dr}'ing Water saturation mandagement Tl'a‘.er fall
B o e

Heading stage

Water |g3

May B June July Augusduly September
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Mid-drainage

-7 Dry until cracks appear
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(11063) Paddy field irrigation

Water management for rice fields

[ [T TT]
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Water depth during the period of danger of cold damage

Water depth

10cm — 18-20cm
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(11064) Paddy field irrigation

Water management for rice fields
Water depth during the period of danger of cold damage

IANN AADREAFTEANNNEY
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Water depth during the period of danger of cold damage

“ﬂater depth ﬂ{}

Young panicles

10cm — 18-?0cm




(11065) Paddy field irrigation
(11065)

Paddy field
Water management for rice fields
Water depth during the period of danger of cold damage

irrigation

May June July August

September

Young panicle

' ri i .
Tillering stage formation stage

Estab|ishment stage

Bool ing stage

Ripeness stage

Deep watgr Mid- drainage
Intermittent jrrigation
Shal low water /ﬁ\ /ﬁ\ ZT& Flooding K?S Z?S KTX

ODrainage

Intermittent irrigation
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Water depth during the period of danger of cold damage

Water depth

Vi

Young panicles

10cm — 18-20cm
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(11066) Paddy field irrigation

Water management for rice fields
Water depth during the period of danger of cold damasge

H;d drying 5 Water saturation management ﬂater fal |

Heading stage

o [

Water 1Ef

May June July Augusdu ly September
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Water depth during the period of danger of cold damage

Water depth
1

?1‘ """"""

Young panicles

10cm — 18-20cm

he'peruﬂd of danger of cold damage
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(11067) Paddy field irrigation

Water management for rice fields

Deep water: Reduction in water

Shal low water
: Mid-season drought

Maximum tillering period
Estahl ishment period

; . ; Pane formation period
Tillering period

Heading period
Ripening period
Maturity period




(11068) Paddy field irrigation

(11068) Paddy field irrigation

Water management faor rice fields

;DEEQ water . . Sl|ght|y deep water

iShal low water ,
: Med|um dryland Interm|ttent flooding: (runnlng]

Intermlttent flooding | EDraining water
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Estahllshment stage
T|Iler|ng stage :
: Haxlmum t|||er|ng stage

Ynung panicle fnrmat|un staze |

Euul|ng stagé
Headlng stage

H|peness s5taze
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(11069) Paddy field irrigation

Water management for rice fields

Growth process Tillering staée

Headlng stage

Water depth

Deep water

#ld —dry %tage

Esta@lishment stage E ¥nung panicle fnrmatlnﬂ stage ;

Intervuttent flmndlng Intermittent flooding

ESIightlf deep water

AN

Rlpeness stage

Intermittent flooding

X\\Eléinage

R|ne planting stage

Hld —dry stage

heading ?tage

Harvesting
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(11070) Field preparation

Field preparation
Before preparation

plot of field

___________

Overflowing, draf A o, s
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Farm road difficult to use Water shortage/unstable
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(I1071) Field preparation
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(11072) Field preparation
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(11073) Field preparation

Field preparation
Before preparatiaon

(I1073) Field preparation

Overflowing

plot of fig

-----------------

________________

Farm road difficult to use Water shortage/unstable

TLarge machinery cannot be introduced and scale cannot be expanded
@ Agricultural work feels |like a burden as the population ages

@ Farmland is scattered and inefficient

@There are no successors and the future of the farmland is uncertain
@Drainage is poor and crops cannot be changed

®Even if farmers want to rent out farmland, they cannot find tenants

d
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(11074) Field preparation

Field preparation
After preparation
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Improved agricultural productivity
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(11075) Field preparation

Field preparation

Standard division of land

(I1075) Field preparation
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(11076) Field preparation

Field preparation

Pipelines
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(11077) Field preparation

(I11077) Field preparation

Field preparation

Undeveloped rice Tields

Rice planted only

Drainage for irrigation and drainage

Earthen waterway Farm road

Rice ridges

A

Narrow plot

L —

T T High groundwater level




(11078) Field preparation

(I11078) Field preparation

Field preparation

Constructed general -purpose rice fields
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Farm road &
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Underdrainage Vi Froper groundwater level manazement
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Separate irrigation and drainaze

Improved drainage capacity




(11079) Field preparation

(11079)

Undeveloped rice fields

Field preparation

Field preparation

Rice planted only

Drainage for irrigation and drainage

Earthen waterway Rice ridges

Farm road
Xﬁﬁ\ Narrow plot
Poor drainage High groundwater level

L —

Constructed general-purpose rice Tields

Drainage channe |
Farm road

Farm road

AvEEl

i Proper groundwater level management

=

A

Carrot planting Wide plot

Underdrainage

||| <]

Separate irrigation and drainage
Improved drainage capacity




(11080) Field preparation

(I11080) Field preparation

----------------------------------------------------------------------------

. ; Pipelines
Pipeline .

Water tapéce ridges
( MWater tap huxesé
. Rice fields [ / 5
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Open channel 11086
Paddy field plot
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Pipeline

The guality of water intake upstream and downstream can be reduced
Less land collapse required

Overall water consumption can be reduced
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(I11081) Field preparation

Field irrigation

Pipelines

i § Pressure Regulating Tank
'i ipeline
(=1
- %
7 — 11076 /éa @
; Reel machine prinkler
E -.Ma.\.': AUA #ﬂ.II 3 5 I I I
Pipeline verbead irrigation

Water for agricultural use is transported and distributed through pressure pipelines
Water intake differences between upstream and downstream can be reduced

Less land is required to be destroyed

Water consumption can be reduced overall
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(11082) Field preparation

Pipelining of farm fields

) Dam
& Headwor ks
3 River
@ Intake sluice gate
HSand trap
(4]
o
1u] n E
1u] n E
(=N
1u] n n__
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The qual ity of water intake upstream and downstream can be reduced

Less land col lapse required

B Spillway
@ Diversion works

#Farm pond

@ Pump

diDiversion valve

mom T T I‘ID?E -' :@I

i Branch pipeline

<

Overall water consumption can be reduced

i Check gate

@ MWain channe
@Irrigated farmland
@ Adjusting pond

1854




(11083) Field preparation

(11083) Field preparation

Pipeline
DRiver BiCheck gate G Tunnel
T Intake ©Main line WCulvert
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(I11084) Field preparation

Larger plots created by removing ridges
Simple maintenance

Before After

Small plots Large plots
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(11085) Field preparation

Larger plots created by removing ridges
Simple maintenance
Before field preparation After field preparation

toad

11071
Removing Ridges
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(11086) Field preparation

(11086) Field preparation

Field preparation
Introduction aof large agricultural machinerw

Before

Large agricultural machinery cannaot he used

o ST

Overflowin

Farm road difficult tao use
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(I1087) Field preparation

Field preparation
Introduction of large agricultural machinery

After
Large agricultural machinery can be used

-

Aro road




(11088) Field preparation

Field preparation
Introduction of

(11088) Field preparation

large agricultural machinery

Before
Large agricultural machinery cannot be used

Large agrisultu#%ﬁt%%uhinery can be used
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(11089) Water inlet (water supply) = Water outlet (drainage)

(11089) Water inlet (water supply) - Water outlet

Water inlet (water supply) - Water outlet (drainage)

(1) Water inlet (water supply)
@ Water outlet (drainage)
@ Water channel (water supply channel)
@ Paddy field
& Drainage channel
® Water outlet
& Weir plate
@& Drainage pipe
@D "
—‘*\E\ @
E AN ) - Vi
| : —r e =
S B 5 S v/
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@ Gonventional water level
i Water level stored by rice paddy dam
{ Water level rise in the channel is suppressed

S

(drainage)
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(11090) Water inlet (water supply) = Water outlet (drainage)

(I1090) Water

)

inlet (water supply) - Water outlet

(drainage)

@ Water outlet (drainage)
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= Rice fields
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(11091) Water inlet (water supply) - Water outlet (drainage)

(11091) Water inlet (water supply) » Water outlet (drainage)

a Paddy fields with paddy dans b Paddy fields without paddy dans
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(11092) Water inlet (water supply) - Water outlet (drainage)

(11092) Water inlet (water supply) - Water outlet (drainage)

a Paddy fields with paddy dams b Paddy fields without paddy dams

A Dedicated Weir board

edicéted Weir board

J}Tempnfary storage
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(11093) Water inlet (water supply) = Water outlet (drainage)

U U
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Rice fietds|| ™

irrigation ganal
driainage canal

Irrjgation cpnal
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@ Dedicated Weir board

@ Temporary storage g2

(11093) Water inlet (water supply) = Water outlet (drainage)

| Dedicated Weir board
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(11094) Water inlet (water supply) = Water outlet (drainage)

1 LU

(11094) Water inlet (water supply) - Water outlet (drainage)

1 [Rice fields
= 162
= E463
T L n 1991
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@ Temporary storage B8R -
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a Paddy fields with paddy dams b Paddy fields without paddy dams




(11095) Water inlet (water supply)

- Water outlet (drainage)

(11095) Water
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o
T T 167 nm
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T Dedicated Weir board

@ Temporary storage

inlet (water supply) - Water outlet (drainage)

() Irrigation channel
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(11096) Water inlet (water supply) = Water outlet (drainage)

(I1096) Water inlet (water supply) - Water outlet (drainage)

a Gonventional : :
b Rice field dam
@ @& Drainage channel ®
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(11097) Water inlet (water supply) = Water outlet (drainage)

(I1097) Water

Rice fields—
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inlet (water supply) - Water outlet (drainage)
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(11098) Water inlet (water supply) = Water outlet (drainage)

(11098) Water inlet (water supply) - Water outlet (drainage)

a Gonventional b Rice field dam
@ GConventional water distribution pipe Outlet @ Water flow control pipe Outlet diameter: 50mm
diameter: 150mm » Temporarily stores rainwater in rice fields
« Rain that falls on rice fields is quickly drained = Drains it little by little over time

. Gauses rivers and drainage channels to flood * Reduce flooding in rivers and drainage channeld

* Inoreases the risk of flooding

diameter: 150mm

/ diameter: 150mm /




(11099) Water inlet (water supply) = Water outlet (drainage)

(11099) Water inlet (water supply) = Water outlet (drainage)
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a Convent ional E4R3 b Rice field dam

diameter: 150mnm o

il |drainage canal
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(11100) Water inlet (water supply)

- Water outlet (drainage)

(11100) Water

L

a Conventional

diameter:

inlet (water supply)

b Rice Tfield dam

drainage canal

- Water outlet (drainage)

diameter: 150mn

drainage canal




(11101) Water inlet (water supply) = Water outlet (drainage)

(11101)

a Gonventional

Water inlet (water supply) - Water outlet
Irrigation channel
%tﬁxﬂmﬂ
b Rice field dam
diameter:

diameter: 150m

drainage canal

(drainage)

drainage canal




(11102) Water inlet (water supply) = Water outlet (drainage)

(I1102) Water inlet (water supply) - Water outlet (drainage)

Water outlet (drainage)
A board that stores water

Rice field
A water |evel adjustment board

A small hole that drains water gently

| A drainage channel

o ™ @ 9o

b Rice field dam

Water outlet (drainage)
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(11103) Water inlet (water supply) = Water outlet (drainage)

(I11103) Water inlet (water supply) = Water outlet (drainage)
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(11104) Water inlet (water supply) = Water outlet (drainage)

(11104) Water inlet (water supply) - Water outlet (drainage)
M Water channel Paddy sluice-Paddy field Drainage

@ Drainage channel Intake of irrigation water

@ Water inlet Drainage from paddy field () —.
@ Water outlet 0 —= i
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B A drainage channel
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(I1105) Water inlet (water supply) - Water outlet (drainage)

ﬂﬁgﬁ - ; Irrigation channel
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(11106) Water inlet (water supply) - Water outlet (drainage)

(drainage)
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(11106) Water inlet (water supply) - Water outlet
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Water level in rice paddy rises
Rainwater is stored in rice paddy

Slowly drains water from rice paddy
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(11107) Water inlet (water supply) = Water outlet (drainage)

(I1107) Water inlet (water supply) - Water outlet (drainage)
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(11108) Water inlet (water supply) = Water outlet (drainage)

(I1108) Water inlet (water supply) - Water outlet (drainage)
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(11109) Water inlet (water supply) = Water outlet (drainage)

(11109) Water inlet (water supply) - Water outlet (drainage)
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(11110) Water inlet (water supply) = Water outlet (drainage)

(I1110) Water inlet (water supply) - Water outlet (drainage)

M Water channel Paddy sluice-Paddy field Drainage
@ Drainage channel Intake of irrigation water
3 Water inlet Drainage from paddy field ) e
@ Water outlet —11 — i
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(11111) Water inlet (water supply) = Water outlet (drainage)

(I1111) Water

Water outlet (drainage)
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inlet (water supply) - Water outlet (drainage)
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(I1112) Water inlet (water supply) - Water outlet (drainage)

Water outlet (drainage)

(I Water channel Paddy sluice-Paddy field Drainage
@ Drainage channel Intake of irrigation water
3 Water inlet Drainage from paddy field A -
@ Water outlet 71 — i
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(11113) Water inlet (water supply) = Water outlet (drainage)

(I1113) Water inlet (water supply) - Water outlet
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Water storage function is improved
Prevents flooding downstream

Flood control without cost
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(11114) Water inlet (water supply) = Water outlet (drainage)

(11114) Water inlet (water supply) - Water outlet (drainage)
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(11115) Water inlet (water supply) = Water outlet (drainage)

(I1115) Water inlet (water supply) » Water outlet (drainage)
Rice field dam

a Traditional rice fields

Traditional rice field

Rice field dam
Rice field dam dam plate

Water storage function is improved
Prevents flooding downstreem -
Flood control without cost S W I
Rice Tield dam that stores water :
Flood control ; e
Weir plate used for normal water management
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(11116) Water inlet (water supply) = Water outlet (drainage)

(I1116) Water inlet (water supply) - Water outlet (drainage)
Rice field dam

Irrigation channel

1847

Traditional rice field

Rice field dam
Rice field dam dam plate

Water storage function is improved
Prevents flooding downstream

Flood control without cost

Rice field dam that stores water

Flood control

Weir plate used for normal water management
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(11117) Water inlet (water supply) = Water outlet (drainage)

(I1117) Water inlet (water supply) - Water outlet (drainage)
Rice field dam
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(11118) Water inlet (water supply) = Water outlet (drainage)

(I1118) Water inlet (water supply) - Water outlet (drainage)

Bice Tietd um ® Adjustment plate (weir plate) for rice field dam
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a Traditional rice fields b Rice field dam
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2 Water level — low @ Water volume: high B Water level — high @ Water volume — small
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 Rice field drainage outlet: Install weir plate: Temporarily store rainfall:
Reduce downstream flood damage




(11119) Water inlet (water supply) = Water outlet (drainage)

(11119) Water inlet (water supply) - Water outlet (drainage)
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(11120) Water inlet (water supply) = Water outlet (drainage)

(11120) Wate

r inlet (water supply) - Water outlet (drainage)
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(11121) Water inlet (water supply) = Water outlet (drainage)

(I11121) Water inlet (water supply) - Water outlet (drainage)

® Adjustment plate (weir plate) for rice field dam

b Rice field dam KKK\%
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(11122) Water inlet (water supply) = Water outlet (drainage)

(I1122) Water

Rice field dam

a Traditional rice fields
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inlet (water supply) - Water outlet (drainage)

® Adjustment plate (weir plate) for rice field dam

b Rice field dam
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(11123) Water inlet (water supply) = Water outlet (drainage)

(I1123) Water inlet (water supply) - Water outlet (drainage)

a Function separated type b Function integrated type

@MRice ridge - Weir plate

@Flow control point

7

@ Instal lation position i
@Drainage channel side
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(11124) Water inlet (water supply) = Water outlet (drainage)

(11124) Water inlet (water supply) - Water outlet (drainage)
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(11125) Water inlet (water supply) = Water outlet (drainage)

(I1125) Water inlet (water supply) - Water outlet (drainage)

s Weir plate

MRice ridge
@2F low control point

@ Installation position
@Drainage channel side -
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(11126) Water inlet (water supply) = Water outlet (drainage)

(11126) Water inlet (water supply) * Water outlet (drainage)
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(11127) Water inlet (water supply) = Water outlet (drainage)

(I1127) Water inlet (water supply) - Water outlet (drainage)
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(11128) Water inlet (water supply) = Water outlet (drainage)

(11128) Water inlet (water supply) - Water outlet (drainage)
Rice Tield dam

b Rice field dam a Traditional rice paddy
@Weir for rice field dam @ Normal weir
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(11129) Water inlet (water supply) = Water outlet (drainage)

(11129) Water inlet (water supply) - Water outlet (drainage)
Rice field dam
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(11130) Water inlet (water supply) = Water outlet (drainage)

(I1130) Water inlet (water supply) - Water outlet (drainage)
Rice field dam
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(11131) Water inlet (water supply) - Water outlet (drainage)

(I1131) Water inlet (water supply) » Water outlet (drainage)
Rice Tield dam
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(11132) Water inlet (water supply) = Water outlet (drainage)

(11132) Water inlet (water supply) - Water outlet (drainage)
Rice field dam
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(11133) Water inlet (water supply) = Water outlet (drainage)

Rice
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(I1133) Water
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inlet (water supply) - Water outlet (drainage)
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(11134) Water inlet (water supply) = Water outlet (drainage)

(11134) Water inlet (water supply) - Water outlet (drainage)
Rice field dam
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(11135) Water inlet (water supply) = Water outlet (drainage)

(I1135) Water inlet (water supply) - Water outlet (drainage)

Rice field dam
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(11136) Water inlet (water supply) = Water outlet (drainage)

(11136) Water inlet (water supply) - Water outlet (drainage)
Rice field dam

a Jraditional rice Tields b Rice field dam

\

T

/ 7 ///
& Increased runoff volume G Runoff volume —

T)Comparison of flow rate adjustment

{

@ Flow rate:

@Time: t @ Peak flow rate decreases




(11137) Water inlet (water supply)

- Water outlet (drainage)

(I1137) Water
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(11138) Water inlet (water supply) = Water outlet (drainage)

a
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(11138) Water inlet (water supply) - Water outlet (drainage)

Rice field dam
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(11139) Water inlet (water supply) = Water outlet (drainage)

(I1139) Water inlet (water supply) - Water outlet (drainage)
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(11140) Water inlet (water supply) = Water outlet (drainage)

(I1140) Water inlet (water supply) - Water outlet (drainage)

Fice field dam

Urainage adiustment
(I In heavy rain, water is stored in the paddy field up to the height of this rlate

& MNormal drainage flows out from the round hole
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(11141) Water inlet (water supply) = Water outlet (drainage)

(11141) Water inlet (water supply) - Water outlet (drainage)
Rice field dam
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(11142) Water inlet (water supply) = Water outlet (drainage)

(I1142) Water inlet (water supply) - Water outlet (drainage)

Rice field dam
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Drainage adjustment

] ) Drainage adjustment
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(11143) Water inlet (water supply) = Water outlet (drainage)

(11143) Water inlet (water supply) » Water outlet (drainage)
Rice Tield dam
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(11144) Water inlet (water supply) = Water outlet (drainage)

(11144) Water

Water supply

T Water supply
& Irrigation canal

& Ridze

& PYT pipe

& Adiustment hoard
@& Paddy fields

inlet

(water supply) » Water outlet

(drainage)

&




(11145) Water inlet (water supply) = Water outlet (drainage)

(11145) Water inlet (water supply) - Water outlet (drainage)
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(11146) Water inlet (water supply) = Water outlet (drainage)

(11146) Water inlet (water supply) = Water outlet (drainage)
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(11147) Water inlet (water supply) = Water outlet (drainage)

(11147) Water inlet (water supply) - Water outlet (drainage)

Water supply
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(11148) Water inlet (water supply) = Water outlet (drainage)

(11148) Water inlet (water supply) - Water outlet (drainage)
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(11149) Agricultural water and drainage facilities

(11149) Agricultural water and drainage facilities

Agricultural water

Aericultural water and drainage facilities
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Farm pond—@® MWain irrigation channel (open channel)—(7) Check gate

Diversion works—@ Branch irrigation channel—{0 Water inlet (supply)—
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(11150) Agricultural water and drainage facilities

(I1150) Agricultural water and drainage facilities

Aericultural water
Agericultural water and drainage facilities
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(11151) Agricultural water and drainage facilities

(I1151) Agricultural water and drainage facilities

Asricultural water
Agricultural water and drainage facilities
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(11152) Agricultural water and drainage facilities

(I1152) Agricultural water and drainage facilities

Agricultural water
Agricultural water and drainage facilities
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(I1173) Agricultural water and drainage facilities
Agricultural water

Agricultural water and drainage facilities

Dam—(2) Headworks— 3 Intake sluice gate—@ Pumping station (pump)—

[35

i Branch drainage channel 136

1909




(11174) Agricultural water and drainage facilities

(11174) Aegricultural water and drainage facilities
dericultural water

fericultural water and drainaze facilities
T Dam— @ Headworks— @ Intake sluice gate—& Pumping station [pump)—

& Farm pond—® Main irrigation channel {open channel)—& Check gate—

.............................................

...............................................................................................

I Water inlet (supply) A0 Water outlet {(drainagze)

M Ezm{

11084




(11175) Agricultural water and drainage facilities

(I1175) Agricultural water and drainage facilities

Aericultural water
Agricultural water and drainage facilities
1) Dam— @ Headworks—@3 Intake sluice gate—@

b

) Pumping station (pump)—

(open channel)— @ Check gate

Bra”QHHLEKlﬁ?ﬁl?ﬂmQhﬂﬁﬂElii:?"ﬂﬁﬁﬁﬂuiﬂl?E"JEHER'Fj‘*

Farm pond—® MWain irrigation channel
Diversion works—9

Water nutlet (drainage) —

2O O C

@@ Main drainage channel (open channel)

[1160




(11176) Agricultural water and drainage facilities

Agricultural

Diversion

ae e

Dam— 2 Headworks— (3 Intake sluice gate—@ Pumping station
Farm pond—®

Water outlet (drainage) =30 Main drainage channel

A | |(111?6) Agricultural water and drainage facilities
gricultural water

water and drainage facilities

(pump) —
(open channel) =@ Check gate

irrigation channel—={d0 Water inlet (supply)—

Main irrigation channel
works—(@ Branch

(open channel) —

1915

[ s

/%Y |

1916
o/ ® 9 |
®_ | @ | wl
l - h E\\“ = 1917




(11177) Agricultural water and drainage facilities

(I1177) Agricultural

Agricultural water

water and drainage facilities

Agricultural water and drainage facilities

Dam— & Headworks—@3 Intake sluice gate— @& Pumping station (pump)—

Farm pond—@& Main irrigation channel (open channel)—({ Check gate

Diversion works—® Branch irrigation channel—d) Water inlet (supply)—
@ Water outlet (drainage)—d Main drainage channel (open channel)—

-

o @ O

#® Drainage sluice gate

@]—37

L ol

'

1895




(11178) Agricultural water and drainage facilities
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Headwork
Intake water gate
Main irrigation channel

5iphan
Diversion waorks

Branch irrigation channel

Water inlet (water supply)
Water outlet (drainage)

Main drainage channel
Branch drainage channel
Drainage pump station
Drainage sluice gate ;f

Pumping station (pump)

R4G1
works




(11197) Agricultural water and drainage facilities

(11197) water

fgricultural water
fericultural water and drainage facilities

{Tr Headwork
& Intake water zate

Aegricul tural

{I Drainage pump station
@ Drainage sluice gate & Branch waterway

& Pumping station (pump)

/\

arnd drainage facilities

.-""
L2

@ & @ oo T S
Main irrization channel 0 3 :
i et [
@ Siphon !’ ;: i
@ Diversion works Ej i Iig) @{
€ Branch irrigation channel 1% ﬁ“ !
O Yater inlet (water supply) Al o / E#
@ Water outlet (drainage) 2 P ] |
& Main drainagze channel / rE@
{0 Branch drainage channel Jf., :

1984




(11198) Agricultural water and drainage facilities
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(11198) Agricultural water and drainage facilities

Agricultural water

Headwork

Intake water gate

Main irrigation channel
Siphan

Diversion works

Branch irrigation channel
Water inlet (water supply)
Water outlet (drainage)
Main drainage channel
Branch drainage channel
Drainage pump station
Drainage sluice gate

Pumping station {(pump)

Agricultural water and drainage facilities /_\ i

i) l.
=a 5 1984

@ Water inlet (water supply) ® Water outlet (drainage)

11089




(11199) Agricultural water and drainage facilities

(I1199) Agricultural water and drainage facilities

Agricultural water

Agricultural water and drainage facilities /_\ .
'1—\| I (

(1) Headwork 5,

Intake water gate ._ _ (1) 1'|_
Main irrigation channel = : R

; / - ) ||||
| i

—~

e

i

X

Siphon
Diversion works

2

e

Branch irrigation channel
Water inlet (water supply)

Water outlet (drainage)

Main drainage channel // ;@

Fomr [ ]
Branch drainage channel .—-_"'—@ 1984
Drainage pump station @ Main dra.nage channel

(open channel)

Drainage sluice gate

EER O U OE W N

Pumping station (pump)

[1160




(11200) Agricultural water and drainage facilities

(11200) Agricultural water and drainage facilities

Agricultural water

Agricultural water and drainage facilities //ff_h““\\\ !l '
1) Headwork 4

Intake water gate

Wy (=

Main irrigation channel

Siphon
Diversion works

Branch irrigation channel
Water inlet (water supply)

Water outlet (drainage)

W @O OE G

Main drainage channel

Branch drainage channel
Drainage pump station

ERERS

Drainage sluice gate
@ Pumping station (pump) @@ Drainage sluice gate

- L i S
. i&iﬂiﬂ -Iﬁ-rg '; '; 1 l-.- LI-

| T R 1

-

4
1892 1895




(11201) Agricultural water and drainage facilities

(11201) Agricultural water and drainage facilities

Agricultural water
Agricultural water and drainage facilities /\ -
1 Headwork fi

Intake water gate ) _

Main irrigation channel

Siphon
Diversion works

Branch irrigation channel

Water inlet (water supply)
Water outlet (drainage)

Main drainage channel

Branch drainage channe|

Drainage pump station

Drainage sluice gate @ Pumping station (pump)
i Pumping station (pump)

EEE © QO 0E W e

N370

1915 —— 1917




(11202) Agricultural water and drainage facilities

(11202) Agricultural water and drainage facilities

(open canal)

- ?_ :-’ N
B 11192 11193 11194 1195 ==

® Branch waterway - :
o Beanch desinae chansel @ Water inlet (water supply)

trae e

3 [ LX 22
_ - 11197 | ,; 2
9 Hal(ﬂ dralnhage clh)aﬂﬂel ) 3 l___; & Fdihese sliies ve
open cnanne L ; , Lt/ (5 - lF"‘ .,

e

@ Pumping station (pump)

i e =

11201

{

T Headwork @ Intake water gate 3 Nain canal @ Siphon © Diversion works

@ Water outlet (drainage)

11196

11200




(11203) Agricultural water and drainage facilities

(11203) Agricultural water and drainage facilities

Agricultural water
Agricultural water and drainage facilities
M Rice field dam
Rice field/temporary storage
Water inlet (water supply)
Water outlet (drainage)
@ Reservoir

@ Abandoned farmland

@ Reservoir o

g

Water level management
Water level management

@ Pumping station

Even if inland water overf lows, N

the gates are closed to prevent flooding L sl

at the pumping station /’[H
@Storage of rainfall using abandoned farmland =

& Pusipi - ®
Quter watefg]eiiTplng Stat;ﬂﬂ ter | | W Rigevoreld wham
nner water level.
I ININENINENENENENENE] water DUt|Et I:water supplyj
gf'w'L i | S Water outlet (drainage)

i e LT
LWL fi5 0 =T WL w
v [ v e
7 | ] ; |

[895
R270 [1186

—1
—
—
e
—
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(11204) Agricultural water and drainage facilities

(11204) Agricultural water and drainage facilities

Agricultural water - ;
. . T @ Main drainage channel
Agricultural water and drainage facilities e ebnrat)
a Stable supply of agricultural water B’
b Drainage improvement S
¢ Construction of dams, headworks, irrigation and drainage channels,
and irrigation and drainage pumping stations @& 3 *\)gz
d Maintenance T & iy L
[rrigation water operation = =
Pump repair e @ e
Wat ' . . @ |8 & B
i Rl @ Pumping station (pump)
@ Nain canal
(open canal) i )
; ﬂ 1 | |
11201 _ 7 @ & O
; ® | |® i
(1194
) Headwork O m
Intake water gate Wa‘;er mu’;let (drainage) '
Main irrigation channel Main drainage channel a ;
i Branch drainage channel - i
Siphen = NI @

Drainage pump station
Drainage sluice gate
Pumping station (pump)

® Branch waterway

Diversion works
A0 Branch drainage channel

Branch irrigation channel
Water inlet (water supply)

@ @ O @ o

SRCICRCYET SIS




(11205) Agricultural water and drainage facilities

Agricultural water

Agricultural water and drainage facilities
Development projects

a

(11205) Agricultural water and drainage facilities

Dams
Reservoir

Farmland development
Large-scale division of farmland

D317
General use R %
Field irrigati i1t &
| gation facllft!eslj _”' .
Agricultural water facilities M
Dams Headwork :

Weirs
Irrigation channels
Drainage channels

gtion channels

[rrigation and drainage
pumping stations
Drainage channels

Measures against heavy rain
TN g g4

and earthquakes

pumping stations

Prevention of flooding of farmland
Reservoir repairs Water outlet (water supply)

Water outlet (drainage)
el [1198




(11206) Agricultural water and drainage facilities

Agricultural water
Agricultural water and drainage facilities
Development projecis
ODeve lopment projects

.................................................................................................................

— o ™ —ha o

- i -

(11206) Agricultural water and drainage facilities

Infrastructure development for field
irrigation facilities
Agricultural land consolidation
and intensification
Removal of ridges — division expansion
Underground drainage
Spring water treatment
Irrigation and drainage facilities
Soil layer improvement
Agricultural work roads
Agricultural land conservation

Division development a Larger division and general use of farmland ..
: Removing Ridges :

[  Ridsges 11075 i
1= ” ’ 11084




(11207) Agricultural water and drainage facilities

(I1207) Agricultural water and drainage facilities

Agricultural water

Agricultural water and drainage facilities
Development projects

ODevelopment projects

.........................................................................................

Larger division and general use of farmland
Infrastructure development for field
irrigation facilities
Agricultural land consolidation
and intensification
Removal of ridges — division expansion
Underground drainage
Spring water treatment
Irrigation and drainage facilities

SDIJ 2yer Fuprovement b Infrastructure development for field
Agricultural work roads e . Y
Agricultural land conservation E Inlet Outlet ikl Pipelines

Division development é e fﬁ_f% !i :




(11208) Agricultural water and drainage facilities

(11208) Agricultural water and drainage facilities

Agricultural water
Agricultural water and drainage facilities
Development projects
CDevelopment projects

Infrastructure development for field

a Larger division and general use of farmland ( % w
b > A < e

= ..-||l||||”|||||||l|..
= =

irrigation facilities

: ¢ Agricultural land consolidation

and intensification

'd Removal of ridges — division expansion

e Underground drainage

T Spring water treatment

g Irrigation and drainage facilities

h Soil layer improvement

i Agricultural work roads

i Agricultural land conservation

k Division development

¢ Agricultural land consolidation

Before field preparation After field preparation

[1072




(11209) Agricultural water and drainage facilities

hericultural water

(I1209) Agricultural water and drainage facilities

Agricultural water and drainage facilities MW
Development projects uQ — i | L
CDevelopment projects “T:e:i: E P
a Larger division and general use of farmland e
b Infrastructure development for fTield
irrigation facilities
¢ Agricultural land consolidation
_____________ and_intensification .
i d Removal of ridges — division expansion ‘!
e Underground drainage
T DI I NE WAL LT A M L
g lrrigation and drainage facilities ? Removal of ridges
h Soil layer improvement
i Agricultural work roads i
i Agricultural land conservation E """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
k Division development '




(11210) Agricultural water and drainage facilities

(11210) Agricultural water and drainage facilities

Agricultural water

Agricultural water and drainage facilities I

o

L=

irrigation facilities
¢ Agricultural land consolidation

and

Irrigation and drainage facilities ;

h Soil

i Agricultural work roads
j Agricultural land conservation
k Division development

Development projects i — st
O Development projects \ s A T o=
Larger division and general use of farmland — _--_-"'"

Infrastructure development for field

S —

intensification

|ayer improvement




(11211) Agricultural water and drainage facilities

(112171) Agricultural water and drainage facilities

fzricultural water

hzricultural water and drainage facilities m : ‘-7-__*__..!,
Development projects IIQ m— %
Tilevelopment projects \\\N\Nh Sl =

a Larger division and general use of farmland e T 1——-_'"-

h  Infrastructure development for field

irrigation facilities
¢ hezricultural land consolidation

and intensification
d Removal of ridgzes — division expansion
e Underground drainage e

....................................................

g Irrigation and drainage fagilities
soil laver improvement '
i Azricultural work roads |
i hegricultural land cnnseruaiinn

k' Division development




(11212) Agricultural water and drainage facilities

(I1212) Agricultural water and drainage facilities

Agricultural water
Agricultural water and drainage facilities
Development projects
ODevelopment projects
a Larger division and general use of farmland
b Infrastructure development for field
irrigation facilities
¢ Agricultural land consolidation
and intensification
d Removal of ridges — division expansion
e Underground drainage
f Spring water treatment

-------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

h Soil layer improvement '
i Agricultural work roads .
i Agricultural land cnﬂservatinné
k Division development :




(11213) Agricultural water and drainage facilities

(I1213) Agricultural water and drainage facilities

Agricultural water
Agricultural water and drainage facilities ' «‘}!’
Development projects T : ,
|

O Deve lopment projects

a Larger division and general use of farmland

b Infrastructure development for field
irrigation facilities

¢ Agricultural land consolidation
and intensification

d Removal of ridges — division expansion

e Underground drainage

f Spring water treatment

g

i Agricultural work roads
Agricultural land conservation
k Division development




(11214) Agricultural water and drainage facilities

(11214) Agricultural water and drainage facilities

Agricultural water
Agricultural water and drainage facilities I %M

Development projects e — <
- z

O Deve lopment projects
Larger division and general use of farmland

L= .+

Infrastructure development for fTield
irrigation facilities
o Agricultural land consolidation

and intensification

Removal of ridges — division expansion
Underground drainage

i Agricultural work roads

d

&

f Spring water treatment

g Irrigation and drainage facilities
h

Soil layer improvement

----------------------------------------------------------

i Agricultural land conservation
k Division development




(11215) Agricultural water and drainage facilities

(11215) Agricultural water and drainage facilities

Development projects e
O Development projects el
Larger division and general use of farmland \
Infrastructure development for field i

Agricultural water
Agricultural water and drainage facilities ’ % i
- ; —
"‘-...__)___,.-- e =

irrigation facilities
c Agricultural land consolidation
and intensification
d HRemoval of ridges — division expansion
e Underground drainage
f Spring water treatment
rr i T i r i i i T i AR R T L o L S e e e i e e e D R e R e e e e e
g ! Ilga HE ?nd drainage facilities i | Agricultural land conservatiaon
h Soil layer improvement :
i Agricultural work roads

---------------------------------------------------------------------------

k Division development




(11216) Agricultural water and drainage facilities

(11216) Agricultural water and drainage facilities

Aericultural water
Agricultural water and drainage facilities
Development projects
CDevelopment projects

e

a lLarger division and general use of farmland

b Infrastructure development for field
irrigation facilities

¢ Agricultural land consolidation

and intensification

d Removal of ridges — division expansion . BT -

e Underground drainage g TR =TT 10y
f Sering water treatment k Division development

g Irrigation and drainage facilities ELJIHIH4IH+|M+|M+|HIL; ‘

h Soil layer improvement §== e ‘

i Agricultural work roads

ri"“ﬂg[igglpg[gl"lggq"ggqgervatinn E fﬁahsﬁl=ih=a=gfb[}353
Lk i ; L

Division development L < l |
------------------------------------------------------------ j%uu%ﬁ
dlel el elalalelafafef| L1 = —I_”__M_E?
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(11217) Agricultural water and drainage facilities

(l12]?t) Agricultural water and drainage facilities

O Deve lopment projects

a larger division b Infrastructure ¢ Agricultural land d Removal of ridges
and general use of farmland development for field consolidation 11209
[1206 11207 11208 |- —n n p—
—n af | N
¢ Underground drainage f Spring water treatment g lIrrigation and drainage
facilities 11212
..................................... [1210 -
s -
W U|E1!éﬁﬁﬁ§5?
h Soil layer improvement | Agricultural work roads j Agricultural land k Division development

conservation

..............................................................................................




(11218) Agricultural water and drainage facilities

(11218) Agricultural water and drainage facilities

Agricultural water { w

Agricultural water and drainage facilities | | L

LY A
ODevelopment projects x‘\\Hk e

a Farmland development

a—2 Field irrigation Tacilities
b Agricultural water facilities

b-1 Dams £

b-2 Weirs _,.- T

b—3 Irrigation channels e T s 4N 9G4

b-4 Drainage channels

b—-5 lrrigation and drainage pumping stations
¢ Measures against heavy rain and earthquakes

-1 Preventing flooding of farmland.
;-2 Reservoir renovation

[lrainage channels

11072




(11219) Agricultural water and drainage facilities

(11219) Agricultural water and drainage facilities

Agricultural water A%,w

Agricultural water and drainage facilities "Q \ — L
O Deve lopment projects e feservair
a Farmland development " 3

-----------------------------------------------------------------

a—2 Field irrigation fanilitiesé
b Agricultural water facilities
b-1 Dams
-2 Weirs [lrainage channels

TN aa A

b—3 Irrigation channels
b-4 Drainage channels

pumping stationz

h-5 Irrlgatlyn and dralnage pumping stations 5 2R il Trripation Fadi [1Eies
¢ Measures against heavy rain and earthguakes '

c—1 Preventing flooding of farmland
c—2 Reservoir renovation

1413 1856




(11220) Agricultural water and drainage facilities

(11220) Agricultural water and drainage facilities

Agricultural water ’

Agricultural water and drainage facilities "Q
O Development projects e

a Farmland development S
a—1 Large-scale division and general-purpose farmlanahh“Hmhhh ;
a—2 Field irrigation facilities 22
b Agricultural water facilities
b1 Dams}
b-7 Weirs Drainaze channelsz

b-3 Irrigation channels o TN 904

b-4 Drainage channels
b-5 Irrigation and drainage pumping stations
¢ Measures against heavy rain and earthguakes

6—1 Preventing flooding of farmland
c—-2 Reservoir renovation




(11221) Agricultural water and drainage facilities

CIT1221)

Agricultural

water and drainage facilities

Agricultural water

Agricultural water and drainage facilities
O Development projects

a Farmland development

a-1 Large-scale division and general-purpose farmland

a-2 Field irrigation facilities
b Agricultural water facilities
_b-1 Dams
b-2 Weirs

b-3 Irrigation channels

b-4 Drainage channels

b-5 Irrigation and drainage pumping stations
¢ Measures against heavy rain and earthguakes

c—1 Preventing flooding of farmland
c—7 Reservoir renovation

b2 Weirs
1859
1860
head works

Movahle weir

SRS
e

o "‘,"-:ﬂ“"; Toreghanne | s

=
%Hi
farmland *“N\\

Drainage channels

TN g g4

pumping stations

Head works
LA OIS LGS LSS ELL LSS,

7, 5
T

%ﬂﬁ@: ==

Weir(head works)




(11222) Agricultural water and drainage facilities

(11222) Agricultural water and drainage facilities

atil 1] |” || " [T
a Farmland development

=y Qjﬂeser'.r:}ir

I:III:I:I ir -

HHR /)«-h__ r.;/
a-1 Large-scale division and general-purpose farmland 3 -
a-2 Field irrigation facilities £ :

b Agricultural water facilities

b—=1 Dams
h-2 Weirs

-----------------------------------------------------------

Agricultural water
Agricultural water and drainage facilities

O Deve lopment projects

_ Drainage channels
e TR :‘i‘b—
----------------------------------------------------------- _,,_/-""’-’f-‘ .{’. o D.‘.Iggd_
b-4 Drainage channels
b-5b Irrigation and drainage pumping stations
¢ Measures against heavy rain and earthguakes

t—1 Preventing flooding of farmland
c—2 Reservoir renovation




(11223) Agricultural water and drainage facilities

(I1223) Agricultural water and drainage facilities

% =
: i
Agrfcultural water | = %, #
Agricultural water and drainage facilities % N — i
e = =

ODevelopment projects -"" _Cﬂ{””””
a Farmland development E-\"/}-—/

a-1 Large-scale division and general-purpose farmland b'?ﬂ-—-l#m._}_‘

a-2 Field irrigation facilities
b Agricultural water facilities

b-1 Dams N

] L s i brainage channels
h—2 ﬁenl’s | - E"’

bh-3 Irrigation channels : N TN 0g 4

.....................................................

b-5 Irrigation and drainage pumping stations |b-4 Drainage channels
¢ Measures against heavy rain and earthguakes LT T

c—1 Preventing flooding of farmland
c—2 Reservoir renovation

Water outlet (drainage)

M Eg@ﬂ%{

[10859 : : 11160




(11224) Agricultural water and drainage facilities

(11224) Agricultural water and drainage facilities

Agricultural water A«,W

Agricultural water and drainage facilities "Q g — ]
=3

ODeve lopment projects

a Farmland development
a-1 Large-scale division and general-purpose farmland
a-2 Field irrigation facilities

b Agricultural water facilities

b—1 Dams LR
b-2 Weirs //6
b-3 Irrigation channels JHH“"”ﬂ#'

b-4 Drainage channels

Drainage channels

pumping stations

¢ Measures against heavy rain and earthquakes

t—1 Preventing flooding of farmland
c—2 Reservoir renovation

1917




(11225) Agricultural water and drainage facilities

(11225) Agricultural water and drainage facilities

Agricultural water -
Agricultural water and drainage facilities Ty ud
O Development projects = :;; I{:feserVD”
a Farmland development iiiw.
" _ ¢ g ~ hhh“‘*?ﬂiiiiiiiiii.ihEH"EE
a-1 Llarge jsualle dllulsmnlalndlgeneral purpose farmland P — A# e
a-? Field irrigation facilities : =
o = _______.--"\i\\!—

b Agricultural water facilities
b-1 Dams

Drainaze channe

-7 Woirs = ”
b-3 Irrigation channels i,ef*”ﬁﬁﬁﬁﬁ- T o TN 994

b-4 Drainage channels
h-5 Irrigation and drainage pumping stations io—1 Preventing flooding of farmland :

¢ Measures against heavy rain and earthquakes

o—2 Reservoir renovation S Co o B Rice field dam -wigg—
I

SO L b

«

| =




(11226) Agricultural water and drainage facilities

(11226) Agricultural water and drainage facilities

<::ﬁeservnir

Agricultural water

Agricultural water and drainage facilities
O Development projects

a Farmland development

=

a-1 Large-scale division and general-purpose farmland

a-2 Field irrigation facilities
b Agricultural water facilities

b-1 Dams

b-2 Weirs

T _ Urainage channels
. . == - " .i_'"

b-3 Irrigation channels e e e T a

b-4 Drainage channels Punping stations L

b-5 Irrigation and drainage pumping stations

¢ Measures against heavy rain and earthguakes

|

L &

RAT4
D172




(11227) Agricultural water and drainage facilities

(11227) Agricultural water and drainage facilities
O Development projects
a-1 Large-scale division a-2 Field irrigation b-1 Dams
facilities

b-2 Weirs

(11218)

b-3 Irrigation channels b-4 Drainage channels

Main drainage channel

(11222) - ; 1994 (11223)
b-5 Irrigation and drainage ¢-1 Preventing flooding -2 Reservoir renovation
pumping stations of farmland

(11225) (11226)




(11228) Underground irrigation

©@ Qe 0 ® NG

(I11228) Underground

Waterway

Centralized management manhole
Auxiliary culvert

Hydrophobic material

Plowed soil layer

Culvert (submerged drain)
Groundwater level

Drainage channel

—

()

irrigation

n

i
ar
N5
5




(11229) Underground irrigation

(11229) Underground irrigation

Underground irrigation

A Waterway @ Unglazed ceramic pipe 75mm gradient 1,/500-1/1000 () Drainage channel
@ Water inlet B Water level| adjustment with riser pipe
@ Auxiliary culvert ® Groundwater level adjustment inside the drainage basin

®
I I 11 I 11
[ I I [ I XW_

©




(11230) Underground irrigation

(11230) Underground irrigation

Water supply

Water tap

Gentralized control hole

Water distribution tap (water supply from the ground)
Water distribution tap (water supply from underground)
Gonnecting pipe (upstream)

Hydrophobic material (larch chips)

Gulvert (water absorption culvert)

Soil layer

Groundwater level

Gonnecting pipe (downstream)
Water level adjustment sluice

@ Drainage channel

BEE oo S O®dw ©

-

ukllllaill:=4@9
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(11231) Underground irrigation

(11229) Underground irrigation

O1In the case of farm fields
) Waterway

Branch pipe
Main pipe

Drainage channel

o ® oM o

Groundwater level regulator

\.
—]
N
[
—]
[-1
e
Ny —
[
[
-1 I
-1
[+




(11232) Underground irrigation

(11232)

Oln the case of fields
TMain line and branch pipes
@ Groundwater level regulator

O Main crops used
Beans., rice. buckwheat. onions

Underground

lrrigation




(11233) Underground irrigation

(11233) Underground irrigation

D Irrigation canal

@ Central ized management hole
@ Underground irrigation

@ GCulvert (water supply culvert)
&Soil layer

& Hydrophobic material
T Water level adjustment sluice




(11234) Underground irrigation

CESNCG RO ICRER NS

(11234)

Drainage channel
Groundwater level regulator
Water gate

Underground irrigation facility
Water injection facility

Field hole (rice husk)

Water tap

Irrigation channel

Underground

Irrigation




(11235) Underground irrigation

(11235) Underground irrigation

@) Irrigation canal
i L )
& Gulvert

@ Drainage channel




(11236) Underground irrigation

Water pipeline

Water drainage hox
Main pipe

Branch pipe

Water level regulator
“mall drainage channel

@) O 5 & (9

(11236) Underground irrigation

5
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(11237) Underground irrigation

O fy =

Water channel

(I11237) Underground irrigation

Underground irrigation water supply pit

7.5-10m polyethylene perforated pipe ¢ 60mm—75mm

Drain pit
Drainage channel

o




(11238) Underground irrigation

.:T.

@

€]
)

@ ©

(I1238) Underground

Reservoir

Water intake float

Siphon gate valve

Siphon air valve

Field water supply valve
Pipeline terminal gate valve

3]

irrigation

&

‘49 o)




(11239) Underground irrigation

11228

11232

3.

]

¥
ST 10l T T4 0

11235

—_—

(11239) Underground irrigation
11230

11229

T T 1T

P01 1 0 1 1

[1236

11231
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(11240) Pumping station

(11240) Pumping station

Pumping station
Inland water (water that flows into the river)

) Pumping station St
T
Inland water drainage A e

&N e

Pump
Discharge tank

Embankment
Sluice gate

@ OQutside water

=

) e @y ©

o

[nland embankment KQ Ly D

(water flowing in the river)
A0 Outside embankment

@

|||ﬂ




(11241) Pumping station

(112471) Pumping station

Pumping station

1) Inland water (water that flows into the river)
e :
2 Inland embankment ;f’Q P
@ Pumping station St A mE v g
.-'F-' - =
@ Inland water drainage o a8 B oy
S r’r P T iy

& Pump : AP
® Discharge tank
7) Embankment @
8 Sluice gate i

e ¥ — & o
@ Qutside water = < =

(water flowing in the river)] ™77 i | 3
i@ Outside embankment “’(}rﬂ\
D - 2

T ),




(11242) Pumping station

(I11242) Pumping station .— . —

F‘ufny:uing station , | . \ /ﬂfif v r;/ff,f;; Iy,
1) Inland water (water that flows into the river) £ £ EE
@ Inland embankment @
@ Pumping station
@ Inland water drainage S
® Pump @
® Discharge tank - v
7 Embankment =
® Sluice gate .
@ Outside water
(water flowing in the river) y
i@ Outside embankment » 11240
@
@
W[}
A

o P ——
.
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(11243) Pumping station

(11243) Pumping station

Pumping station

@ Pumping station
@ Gate -
@ Embankment L
@ Tributary river @
® Main river r
]

a: Mormally, the water from the tributary flows into the main river
b: During heavy rain, the water level of the main river becomes higher than that of the tributary
. Water from the main river Tlows hack

. The gate is closed to prevent backflow
e.: The tributary overflows

f: The water from the tributary is forcibly drained into the main river by a drainage pump

o a




(11244) Pumping station

Pumping station

o B @) NS

a O [ I '

g i

(11244) Pumping station

Pumping station fC) r®

paiv s LI R
L T 2
Gate i f/r ,r{ fs‘ ,-j .'Jl ,” Jrrr lf.rf .-'Jl J’F
@ AT A A
Embankment A f,f it f ;i
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> Normally, the water from the tributary flows into the main river
: During heavy rain, the water level of the main river becomes higher than that of the tributary

: Water from the main river flows back
. The gate is closed to prevent backflow
: The tributary overflows

The water from the tributary is forcibly drained into the main river by a drainage pump
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(11245) Pumping station

Pumping station
@ Pumping station
@ Gate
@ Embankment
@ Tributary river
& Main river
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11243 11244
: Normally, the water from the tributary flows into the main river

a
b: During heavy rain, the water level of the main river becomes higher than that of the tributary

: Water from the main river Tlows back
: The gate is closed to prevent backflow
e: The tributary overT lows

S§§@

a O

f: The water from the tributary is forcibly drained into the main river by a drainage pump




(11246) Pumping station

(11246) Pumping station

Pumping statiaon

2In case of there are no floodzates or zates

{DWhen the main river is flooded




(11247) Pumping station

(I11247) Pumping station

Pumping station

O1In case of there are floodgates or gates _
MWhen the main river is flooded

3 Floodgates fully closed

Lg¥;§5' @Tribute




(11248) Pumping station

(11248)

Pumping statiaon

O In case of there are floodgates or gates

Pumping station

MWhen the main river is flooded

@ Drainage pumping station

& Tribute




(11249) Pumping station

(11249)

Pumping station

O lIn case of there are no floodgates or gates {T)When the main river is flooded

Nk ————7 @Tribute
N

N

O In case of there are floodgates or gates

(T)When the main river is flooded

@Drainage pumping station

@ Tribute
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(11250) Pumping station

(I1250) Pumping station

Pumping station
QO Role of the gate
1) Drainage channel
@ Levee

2)
@ Tunnel waterway
@ River

)
3
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O Water from the drainage channel flows into the river through the waterway under the levee
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(I1251) Pumping station
Pumping station
Role of the gate

Drainage channel
Levee

Tunne| waterway
River

ey 9 = O

O When the water level rises, water backs up from the waterway
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(11252) Pumping station

Pumping station

QO Role of the gate
(1) Drainage channe |
@ Levee

@ Tunnel waterway
@ River
B Gate

© Closing the gate prevents backf|ow
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(11253) Pumping station

Pumping station

Role of the gate
Drainage channel
Levee

Tunne| waterway

River ® Drainage pump
Gate @ Pumping station

Oy B Gy (9 = O

-

e N I

O Pumps out the water inside the river
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(11254) Pumping station
11250 11251
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O Water from the drainage channel flows into O When the water level rises, water backs up

the river through the waterway under the levee from the waterway
11252 11253

O Closing the gate prevents backflow O Pumps out the water inside the river
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(11255) Pumping station

Pumping station

Inland water (water that flows into the river)
Inland embankment

Pumping station

Inland water drainage

Pump
Discharge tank

Embankment
Sluice gate @ o ) j f
Dutside water : .-

(water flowing in the river)
i@ Outside embankment
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A: The gate is usually aopen
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(11256) Pumping station

Pumping station

Inland embankment
Pumping station
Inland water drainage
Pump

Discharge tank
Embankment

Sluice gate

©WEN @0 &N @

Outside water

(water flowing in the river)

@ Outside embankment
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(I1256) Pumping station

Inland water (water that flows into the river)
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B: When heavy rains occur,

//////

the gates are closed to prevent the river water from backing up.




(11257) Pumping station
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(11257)

Pumping statiaon
d) Inland water (water that flows into the

&

Inland embankment
Pumping statian

Inland water drainage
Pump

Discharge tank
Embankment

Sluice gate @D

Pumping station

river)

@O0 &

Dutside water
(water flowing in the river)
0 Outside embankment

(&)

When heavy rains continue. water that cannot flow into the river overflows fro

and irrigation channels into residential a

reas and fields
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(11258) Pumping station
(I1258) Pumping station

Pumping station
Inland water {water that flows into the river)

Inland embankment 'ii::;:? ;%Z;:;:?
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Pumping station LA E o frf’f i

Inland water drainage AN AT R A

Pump

Discharge tank

Embankment
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(water flowing in the river) 3 s oo o s e eh
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@ Outside embankment & T

D: Pumping station: Using huge pumps. water is forcibly pushed into the river
when the water level is high




(11259) Pumping station

(11259)
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A: The gate is usually open %77”
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G: When heavy rains continue., wat

flow into the river overflows from sewer pipes
and irrigation channels into residential areas

and Tields

Pumping station
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B: When heawvy rains ocour. the gates aré -
to prevent the river water from backing up
11258

D: Pumping station: Using huge pumps
water is forcibly pushed into the river
when the water level is high




(11260) Pumping station

Pumping station

@M Pumping station
2 Gate

@) Embankment

@ Tributary river
© Main river

(I1260) Pumping station

A: Normally, the water from the tributary flows into the main river
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(11261) Pumping station

Pumping station
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d Pumping station
& Gate
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@ Tributary river
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B: During floods. the water level of the river becomes higher
than that of the tributary
The gate is closed to prevent backflow
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(11262) Pumping station

Pumping station

d) Pumping station
@ Gate
3 Embankment
@ Tributary river
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G: During floods. heavy rains flood the tributary basin.
and the drainage pump discharges water
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(11263) Pumping station

Pumping station

M) Pumping station
@ Gate

3 Embankment

@ Tributary river

B Main river
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D: When the water level of the main river becomes lower than

that of the tributary, the pump stops operating
The gate is opened to allow the water to flow into the main river
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11260

(11264) Pumping station
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" Pumping station
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(11265) Pumping station
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A: MNormally, the water from the tributary flows
into the main river The gate is closed to prevent backflow

11262

el s e B o B e B 11263 . .
AL s e T D: When the water level of the main river becomes

lower than that of the tributary,

the pump stops operating

7

C: During floods, heavy rains flood the tributary T:E gate is opened to allow the water to flow into
basin. and the drainage pump discharges water Sl 1Nl
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(11266) Pumping station

& Normal times

Lt @ Pumping station
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(11267) Pumping station

(11267) Pumping station
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(11268) Pumping station

@After pumping

(11268) Pumping station




(11269) Pumping station
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® Normal times
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Pumping station
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(11270) Pumping station

O Under normal conditions

(I1270) Pumping station
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(I1272) Pumping station

O After pumping

1) Water gate

=

& Tributary
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@ Pumping station
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@ Main river
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5 Tributary

(11273) Pumping station
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O After pumping
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(11274) Pumping station
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Pumping station

274) Pumping station
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(11275) Pumping station
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(11276) Gate

(I11276) Gate

Gate
A: Normal
+ Gate is open

+ The water from the tributary flows into the main river
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B: During heavy rain
- The water in the main river flows back
of the tributary rises

+ The water level

- The water level of the main river rises and becomes higher than that qfftﬁa;t
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(I1278) Gate

G: During heavy rain
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(11279) Gate

(112739) Gate

Gate
D: The water level aof the main river is lawer than that of the tributarx»

* The Gate is opened, and the water from the tributary flows into the main river
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(11280) Gate
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(11281) Gate

(11281) Gate

Gate

fi: Narmal
* Gate is open

* The water fram the tributary flows into the main river
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(11282) Gate

(11282) Gate

B: During heavy rain

.
 The water level of the main river rises and becomes higher than that of

« The water in the main river flows back

* The water level of the tributary rises
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(11283) Gate

C: During heavy rain
* Gate is closed

(11283) Gate
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(11284) Gate

(11284) Gate

Gate
D: The water level of the main river is lower than that of the tributary
+ The Gate is opened. and the water from the tributary flows into the main river

A-A

T Gate @ Embankment

. e

R142




(11285) Gate

(11285) Gate
11282

B: During heavy rain
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(11286)

Gate
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(I11287) Gate
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(11288) Gate

(11288) Gate

A2 Normal

s A-A
DGate
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River water level is low
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Drainage gate is open
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(11289) Gate
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(11290) Gate

(I1290) Gate

G: Flood . ;

Install drainage pumping statinn,fj
Drainage pump truck — drainage [ ;

AZRaimoriver

Close the gate
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(11291) Gate

(11291) Gate
D: After flood

Open the gate
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(11292) Gate

A Normal

River water

leve |

T

(I1292) Gate

B: Flood
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(11293) Gate

(11293) Gate
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(11294 )Water gate

(11294 )Water gate

Water gate
Water gate: Open the gate to allow the water from the tributary to flow into the main river
Prevents backflow into the tributary
Installed at the confluence of rivers
T Main river
2 Tributary
3 Water gate/sluice gate
2

Drainage pumping station

]

=




(11295)Water gate

(11295)Water gate

Water gate

Water gate: Open the gate to allow the water from the tributary to flow into the main river

Prevents backflow into the tributary
Instal led at the confluence of rivers

3 Water gate
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(11296)Water gate
([1296)Water gate




(11297)Water gate
([1297)Water gate

B: During floods

The water level in the main river rises and water flows back into the tributaries
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(11299)Water gate

(I11299)Water gate

D: Installing drainage pumps on the floodgates

Forcefully pumping water from

L

ﬁhe tributaries into the main river
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(11300)Water gate

(11300)Water gate
~B: During floods
" The water level| in the main river rises and .
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(11301)Water gate

Water gate
A Normal
River water level is low
Drainage gate is open

MO Main river
Tributary
Water gate/sluice gate

Drainage pumping station
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(11302)Water gate
(11302)Water gate

Water gate
B: Flood
River water level rises

Backflow
Flooding damage

Glose the gate

Main river

Tributary

Water gate/sluice gate

) g




(11303)Water gate

([1303)Water gate B e B

Water gate .
C: Flood
Close the gate L)
Inland water damage L ff

L
[

Instal | drainage pumping stafien /

Drainage pump truck — drainage. .
@ Main river

@ Tributary

3 Water gate/sluice gate
@D




(11304)Water gate

(11304 )Water gate

Water gate
D: After flood
River water level - low
No backflow
Open the gate
Drain water from residential area
T Main river
2 Tributary
3 Water gate/sluice gate
& Drainage pumping station

T




(11305)Water gate

(I11305) Water gate

A Normal

B‘- FlUDd . ".'."'.-.""'-'.n'."-'-'.'-’|I'I
Te v gttt e ! K
kgt teggteptd
sl e g S

J“"&\_\ﬁ\ o i

11301 T 11302

C: Flood

Bl "I.:'rl T D: After flood
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(11306)Water gate

(11306)Water gate

Water gate
A: Normally. the water from the tributary flows inte the main river

(3 Water gate

N i
HIIHIIHIHIIHIIHIHIIHIIH} ,LHIIHIIHIHIIHIHIIHIHIIHIIHIHIIHIIH M\“xhhji!l!lil”lull”lnl
M Main river
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(11307)Water gate

(I1307)Water gate

Water gate

B: During floods, the water level of the river becomes higher than that of the tributary
The gate is closed to prevent backflow
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(11308)Water gate

Water gate
C: During floods,

(I11308) Water gate

heavy rains flood the tributary basin, and the drainage pump discharges water
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(11309)Water gate

(I1309)Water gate

Water gate
D: When the water level of the main river becomes lower than that of the tributary

the pump stops operating
The gate is opened to allow the water to flow into the main river

3 Water gate

[T
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(11310)Water gate

(I1310)Water gate

A NormalTy,

The water Trom The Tributary

flows into the main river

C: During floods, heavy rains flood

[1306
the tributary

hasin,

and the drainage pump d

ischarges |water
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B: Quring floods, the water level of the rivef
becomes higher than that of the tributary
The gate is closed to prevent backflow
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D: When the water level of the main river becomes

lower than that of the fributary,
the pump stops operating
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(11311)Water gate

(I1311)Water gate

A The Water gate is usually open.
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: ’er_ (3) Water gate
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(11312)Water gate
([1312) Water gate

B: When heavy rains occur, Water gates are closed to prevent the river water from backing up.
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(11313)Water gate

(I1313)Water gate

C: When heavy rains continue, water that cannot flow into the river overflows from sewer pipes
and irrigation channels into residential areas anyd ; Tiglds. ' L Doy

Lo s e
)

@ Drk inagef:zf'

e
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(11314)Water gate

(I1314)Water gate

D: Pumping station: Using huge pumps, water is forcibly pushed into the river
when the water level is high.

@ Driinage pumping stat+on_
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(11315)Water gate

(I1315)Water gate

A: The Water gate is usually open

11311
G: When heavy rains continue. water that cannot
flow into the river overflows from sewer pigpe
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B: When heavy rains occur. Water gates are closed
to prevent the river water from backing up
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11312
D: Pumping station: Using huge pumps. water
is forcibly pushed into the river
when the water level is high
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(11316)Water gate
(I1316)water gate

Water gate

A: Normally, the water from the tributary flows into the main river
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@ Drainage pumping station
i : O
(3 Water gate
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(11317)Water gate

(I11317)water gate

Water gate

B: During floods, the water level of the river becomes higher than that of the tributary
The gate is closed to prevent backflow
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(11318)Water gate

Water gate

C: During floods,

(11318)water gate

heavy rains flood the tributary basin, and the drainage pump discharges water




(11319)Water gate

(11319)water gate

Water gate
D: When the water level of the main river becomgs |ower than that of the tributary.

the pump stops operating
The gate is opened to allow the water to flow iffto the m

in river

2 Tributary

boio obo

@ Drainage purﬁlping station

r | | @ Water gate
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(11320)Water gate

A: Normally

(11320)water gate

B: During floods
The gate is closed
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G: During floods

The drainage pump discharges water
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D: The pump stops operating
The gate is opened
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(11321)Water gate

(I1321)Water gate




(11322)Water gate

(11322)Water gate

B: During floods, without floodgates, floodwaters would back up and cause flooding.
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(11323)Water gate
(11323)Water gate

C: During floods, floodgates and levees are used to close the fTloodwaters and prevent backf|ow.
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(11324)Water gate

(I1324)Water gate

D: Opening the floodgates after a flood




(11325)Water gate

A Normal

o

(11325)Water gate

During floods,

flopdgates to close
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B: During floods, without floodgates
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D: Opening the floodgates after a flood
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(11326)Water gate

(I11326) Water gate

Lock: Ships pass through

Main gate: Gate is raised and lowered to adjust the amount of water flowing

Fishway: Fish pass through
Normal: Gate is raised

Flood: Lower the gate to prevent backflow

Lock Fishway
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(11327)Water gate

(I1327)Water gate

Lock: Ships pass through

Main gate: Gate is raised and lowered to adjust the amount of water flowing
Fishway: Fish pass through

Mormal: Gate is raised Fish aisle
Flood: Lower the gate to prevent backflow " -
g p \Q\H \)ﬁ s
— ) 2
i SN :
fishladder e Eel alsle
fishladder R202 R345
[438
Lock Fishway
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(11328)Water gate

lock gate

‘i:

Water gate

I

Water gate

(I11328) Water gate

)

downstream

)

Water gate

Water gate

upstream

downstream

upstream

Water gate

]

Water gate

downstream

Water gate

]

Water gate

upstream

downstream

upstream




(11329)Water gate

lock gate (I11329)Water gate
@ ®

Water gate Water gate Water gate Water gate

C | { [T

downstream upstream downstream upstream

©3)
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Water gate Water gate Water gate Water gate
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downstream upstream downstream upstream




(11330)Water gate

(11330)Water gate

lock: Ships pass through

Main gate: Gate is raised and lowered to adjust the amount of water flowing

Fishway: Fish pass through
lock gate

Water gate Water gate

Fish aisle

T T §L\<§
. = = s 2
= Eel aisle
fishladder R345
upstream downstream 1438
Lock Fishway
oooOoO0QgapEaOooaog oo oo oo b@
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(11331)Water gate

lock gate (I1331)Water gate

é% How ships navigate through locks
Water gate

<]
(I

downstream
upstream

|




(11332)Water gate

(11332)Water gate

lock gate How ships navigate through locks
% d)Enter

Water gate Water gate

&Filling with water

e l\

I
<]

@ 0pening %
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(11333)Water gate

(11333)Water gate

(TDrainage pump station
2Weir

3F loodgate
@Branch river

®Main river

®Sluice gate

(7)Retarding pond (regulating pond)
®0verflow

@Circle levee

@Tributary river

@0pen levee




(11334)Water gate

©®E LN

Rivers

(I11334)Water gate

Agricultural irrigation channels

Water gates

Open and close multiple combined water gates to take in water only when needed
Install water gates on rivers — obtain a stable amount of water
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(11335)Water gate

Water gate (gate)

A:

Winding mechanism

B: Door stop
G:
D: Watertight rubber

Gate body

(I1335)Water gate
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(11336)Water gate

jet flow gate

(I11336) Water gate

&

ing machine

| .sliding gate
'l ¥ opening/clos
i
H
il doorstop
|
/ i
|
/ |
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al luvium

v

07

<] L.--door body

L9pi | Iway

jet flow gate
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(11337)Water gate

(I1337) Water gate

automatic cross regulator

balance weight

;;ﬁjféf,;z%a

‘hearing

water Tlow

o doar body
‘~ &

o :

automatic water level control gate

automatic cross regulator

R545




(11338)Water gate

automatic cross regulator

(11338) Water gate

water flow

-
float
kA ¥
f,fJ e ] =
N shaft
d hod
NN A float aquarium

% 7777

automatic water level control gate

Downstream water level control gate
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(11339)Water gate

slide gate

(11339)Water gate

|-

) opening/closing machine

—

- -spindle

‘T5;,aside door stop

I
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movable door stop [0 %
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(11340)Water gate

fixed wheel gate(roller gate)

(11340) Water gate

S e

|

! W— . .

| | ... opening/closing machine
e

doorstop
E door body

ring seal gate(roller gate)
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(11341)Water gate

(11341) Water gate

jet flow gate

L L 3 Water gates :L;J, J§l g}/ ,//;//
f

. il K i
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11334 11335 [1336

amoge

3} Water gates 5*1:_

automatic cross regulator automatic cross regulator slide gate fixed wheel gate(roller gate)
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(11342)Water gate

@Main irrigation channel
@3Branch irrigation channel

(11342)Water gate

1334

e e

R545
11337
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automatic cross regulator automatic cross regulator slide gate

11335

jet flow gate
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777
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727777
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fixed wheel gate(roller gate)
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(11343)Water gate

TiDiversion works
{7 Check gate
@ Main channel

(11343)Water gate

=

1

11

Flow of irrigation water 1854

automatic cross regulator

i

automatic cross regulator slide gate

N |

T
i

11335

fixed wheel gate(roller gate)
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R545
11331

jet flow gate

72

—_—

72777

=
R544
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(11344)Water gate

(I1344)Water gate
’ o o= ﬁ, jet flow gate

I—

7 7

TTTITTITITITITTIT] R544
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(11345)Water gate

@

@ &

(I11345) Water gate

T) A water gate installed in an irrigation channel for agricultural use

It is mainly intended to regulate the amount of water and block the channel

Hand-1lifting gate
Simple sluice gate,
Rolling water gate

3@ Hand-lifting gate




(11346)Water gate

GRCHEN SR

(11346) Water gate

A water gate installed in an irrigation channel for agricultural use
[t is mainly intended to regulate the amount of water and block the channel

Hand-lifting gate
Simple sluice gate,
Rolling water gate

Water use and water stoppage fTor agricultural irrigation channels

Simple structure

@ Simple sluice gate,
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(11347)Water gate

@

ic

(I1347) Water gate

CHERENG

A water gate installed in an irrigation channel for agricultural use
[t is mainly intended to regulate the amount of water and block the channel
Hand-1ifting gate
) Simple sluice gate, ® Rolling water gate
) Rolling water gate
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(11348)Water gate

(11348) Water gate

3 Main irrigation channel & Hansiteing gate
(B Branch irrigation

1984 11345

@ Simple sluice gate,

11346 11347




(11349)Water gate

(11349) Water gate

® Irrigation canals

1029

Simple sluice gate,

11346

Hand-1lifting gate

[1345

[1347




(11350)Water gate

(11350)

[044

simple sluice gate,
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11346

Water

gate

Hand-1ifting gate

11345
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(11351)Water gate

(I1351) Water gate

With Weir board Without Weir board
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Weir board




(11352)Water gate

(I1352) Water gate

Wei[;ﬁmard/ﬁf? ‘“\:
| With Weir board

Water intak

Weir board \




(11353)Water gate

(11353) Water gate

S5top log

The number of hoard is dropped depending nﬁ/ﬁﬂgiﬂﬁzer level

hook

------------------------------

“square timber
" ihoard material
‘dam up water

€
bl
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(11354)Water gate

Movable weir

dstop |log

(11354) Water gate

adjust discharge

d)stop |og

//////////// / / / /// //

R329
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(11355)Water gate

(11355) Water gate

With Weir board 2
Without Weir board

11351

-H“xﬁeir board

With Weir board

Tistop log

ad just discharge

f Weir boardy
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(11356)Headwork

(11356) Headwork

@ Water intake
[TTTTIITT




(11357)Headwork

(I11357) Headwork

A:Drawing water from the river

B:In case of there is |little water,

water cannot be drawn
C:Building a weir makes

it easier to draw water
il il B

iT the Tlow changes

@) Water intake

fiddns Jo31ep®




(11358)Headwork

(11358) Headwork

@Water intake @ Retention pond
(T I .




(11359)Headwork

MFixed weir
@ Movable weir \\\\\
@3Floodgate

BlUpstream

(I11359) Headwork

Build a dam

Store water
Open and close a sluice gate

Take water into an irrigation channel

@Irrigation canal

®Downstream




(11360)Headwork

WE 9@ 0 E W ~E

Fixed weir

Flood gate

Sediment discharge gate
Water intake gate
Agricultural water
Power generation water
Fishway

Upstream
Downstream

(I11360) Headwork




(11361)Headwork

Ve Q@ @O E @ NS

Fixed weir

Flood gate

Sediment discharge gate
Water intake gate

Gate operation room
Control bridge

Fishway

Upstream
Downstream

(I11361) Headwork




(11362)Headwork

(11362) Headwork

@ Flood gate
@ Sand and sand gate
@ Fishway
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(11363)Headwork

(I11363) Headwork

Flood gate
Sand and sand gate

@ M =

) Fishway
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(11364 )Headwork
(11364) Headwork

i) Flood gate
® $and and sand gate

@ Fishway
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(11365) Headwork

([1365) Headwork

O Flood gate
& Sand and sand zate
@ Fishway
&
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(11366) Headwork

(11366)

(1205) head works

_;s:ﬁllway
flowing water direction. T E|;aplllar
Gatew: 3P ¥

e EZED
flow guide wall *u‘{oat pass
garth and sand spillway

5

1205
R566

hﬂeadwnrkermw

|nf|Itratlon(percmlatunn) ength
ntake weir

1207
R568

pﬁmtectlmn work

Headwork
(1206)Head works (Intake weir)

sheet p7lle )
sheet pile

Headworker
Intake weir

(1422)Movable weir(Sluice gate)
Movable weir
adjust discharge

@)Sluice gate

el protection work

1206
R567




(11367) Headwork

(1631)Weir(head works)

intake sluice gate
Vo

L3

sluice gate

bank protection 1

irrigation canal

apron .
TP\ sround sill

Weir cross section

(1424) Movable weir(Rolling gate)

ad just discharge
Movable weir
@Rolling gate
Don"t let the water overflow
B

_____

@Rolling gate

(11367) Headwork

(1423) Movable weir(Stoney Weir)

Movable weir
adjust discharge

3)Stoney Weir

1631
R438

3)Stoney Weir

(1425)Movable weir (Tentergate)

Movable weir
ad just discharge

Don"t let the water overflow

BiTentergate

1424
R332

@Rolling gate

1423
R331

R333




(11368) Headwork

(1427) Novable weir (Overturning weir)

Movable weir
ad just discharge

Don't let the water overflow™

@0verturning we

ir

(11361) Headwork
M Fixed weir
@2 Flood gate
@ Sediment discharge gate
@ Water intake gate
© Gate operation ro
® Control bridge
7 Fishway
® Upstream
@ Downstream

(11368) Headwork

(1426) Movable weir (Drum gate)

Movable weir
adjust discharge

B ®Drum gate

[1361

Fixed weir

Downstream side,

1l

®Drum gate

Al

.....................
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1427
R335
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(1470)F ixed weir

1426
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1470
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(11369) Headwork

(I11369) Headwork

(11356) Headwork (1548)Weir

@Water %
e e i
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D221
[1356 Movable weir R302
(1687) Sand flash gate . (1691)Weir (dentated sill)
Dentated sill :

_submerged weir

i
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Intake dam 5 K oy
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(11370) Headwork

(I1370) Headwork

(11357) Headwork (11356) Headwork (11358) Headwork

intake
D) intake
.;w
11358
(11363) Headwork (11364) Headwork (11365) Headwork

T Flood gate @ Flood gate @ Flood gate

@ Sand and 2 Sand and sand gate @ Sand and sand gate

3 Fishway @ Fishway 3 Fishway
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(11371) Headwork

(11371) Headwork

Cissioaeiil (11356) Headwork (11358) Headwork

@ Movable weir

3 Floodeate

@ lIrri ion canal

& Ups E\S :

E[}uwnsﬂfgam Tritater intake
. e "_-;: e

(11363) Headwork (11364) Headwork (11365) Headwork

@ Flood gate @ Flood gate @ Flood gate

Z Sand and @ Sand and sand gate & Sand and sand gate

@ Fi /-'ﬁ‘ Fishway @ Fishway
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(11372) Headwork

@ Fixed weir
e cat (I1372) Headwork
3 i men 'scharge gate 5
@ r intake sate (11356) Headwork (11358) Headwork
)] o turdl wate
B ration-water
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(11363) Headwork (11364) Headwork (11365) Headwork
@ Flood gate @ Flood gate T Flood gate
@ Sand and @ Sand and sand gate @ Sand and sand gate
@ Fishway @) Fishway @ Fishway
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(11373) Headwork
Fixed weir

(11373) Headwork
' Flood gate

) Sediment discharge gate (11356) Headwork (11358) Headwork
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(11363) Headwork (11364) Headwork (11365) Headwork
@ Flood gate T Flood gate @ Flood gate
2 Sand and nd gate \\ (2) Sand and sand gate @) Sand and sand gate
3 Fishuay ‘\ //,//'iﬁ Fishway @ Fishway
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