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Irrigation discharge decrease and rainfall (Pre-saturation
stage)

[
L 4

o
o
4
L4

*

o
I

gooooooooooooo

©
[N}

0 20 40 60 80 100
0o00d(mm)

Fig3 0000000000 0ODOOOO0DO@MOUDOOOOn)
Irrigation discharge decrease and rainfall
(Rooting and tillering stage)

14
©

o
=)

PS4
*

o
i

gooooooooooooo

o
)

0 20 40 60 80 100
000 (mm)
Figd 0DO0O0OO0OOOOOOOOOOO@OODO)
Irrigation discharge decrease and rainfall
(Midseason drainage stage)



0000000000000 0000000000000 177

oo o6 o
1 b@“@g 40—
(4
*

[m] *
Dos *
=)
S|
o
Ho6
o IS
o
o
] @

0.4
o * ¢
=)
S|

0.2

0 g

0 20 40 60 80 100

000 (mm)

Figh 0000000 DOO0OOOODOOOO @OOOODOOO)
Irrigation discharge decrease and rainfall
(Booting and heading stage)

$

I
©

o
=3

goooO0Oo0o0oo0o0oooooa
<)
'S

I
N

0 A A A A d
0 20 40 60 80 100
000 (mm)

Fig6 00000000 OOOOOOO@ODO)
Irrigation discharge decrease and rainfall (Ripening stage)
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Time of irrigation discharge decrease after rainfall

gooooooooobobooooobooboobooooon
2700017000000 000000DO0ODOODO
gbogobooboboboboboobooooooboooboon
gbogobooboboboboboobooooooboooboon
gbogobooboboboboboobooooooboooboon
gbogobooboboboboboobooooooboooboon
gboobmoboooooboobooobobobobo

gbobobooboooobooobooboobobobo
goooobboooooobbosommbbOogooon
gboobobobooooooboooboobobobobo

gbobobooboooobooobooboobobobo
gbogobooboboboboboobooooooboooboon
gooboboooobboooobobooooob270o0n
ooo0OoDbOoO(@eood17:00)000O(17:0008:00)00
goobobooooobobboooobobooooobo
gobooboobooobooooboboob-1s0b0gon
gbhzoooooooboobobooooog



178 00000000000 2040 020060

3 0oog
gboboobooooboooobooboobobobobo
gbobobobooobooooooooooboooboon
gbobobobooobooooooooooboooboon
gbobobobooobooooooooooboooboon
gboooobOobo@org)yoooooooooboon

gobooboobobooboboobooboboooboo

0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
oooooooOo

000000000000000000000000
00000000000000000000000
(197901983)0 00160 000000000000
0000000000984 00000000000
oo

000000000000000000000000
000000000000000(1972)000000
0000000000000000000000000
0000000000000000000000000
00000019770 000000000000000
0000000000000000000000000
00000001984000000000000000
0000000000000000000000000
0000000000000000000000000

019920 000000000000000000000
00000000000000000019870000
0000000000000000000000000
00000000000

000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000(Fig8D000000000000OOOOOOO
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000

0000000000000 (AER)DDOOOOOO
O00(AWR,)OODODODODOOODOAWR)DOODOOO
00000000000

AER 0 AWR, O AWR, 1)

00000000000 PWR)OODOOOOODO
(AER)O0OO0O00O000D00O0MWR)OOOOOODO
0000000000000000000000000
oooo

AWR, O PWR, O MWR, )
AWR, O PWR, O MWR, O PER (3)

00000O0OnDO0D0O0O0O0r00000000
01)@)@)O000000000000000N0D

AER 0 PER +( PWRN[ PWR,)
0 (MWR, 0 MWR,) @)

gboobooooobooooboobooboobobobo
gbobobobobooboobooooooooooboon
gbobobobobooboobooooooooooboon
goooooMwRrOOoOooODOOOOOooOooOO
gboboboboooooobonoo

oobooooooooooo

A /I:IDEIEIDEIEIDEIEIDEI
ooood oooooo
|
0oo
Fig8 0000

Illustration of estimated effective rainfall

gboobooooobooooboobooboobobobo
gboboboboooooooboobobobooboooo
goobobooooobooowigoowz2gooo
goboooobooobobooboobooow3nogon
gooooobobobbbbooooooooooboobob
gbobobobobooboobooooooooooboon
gbobobobooooooboon

O00000000000o0OOoDO0DODOFRigod
l2000000000000DOO00O000DOOO0O0OO0
gbobobobobooboobooooooooooboon
gbobobobobooboobooooooooooboon
gbobobobobooboobooooooooooboon
gbobobobobooboobooooooooooboon
gboboboooboobooboooboobobobooooo



0ooog(mm)

0oooog(mm)

0000000000000 0000000000000 179

100

80

60

40

20

et lee ®

0 20 40 60 80 100 120
ooog(mm)
Fig9 OOoO0OoOoOooo@oon)
Effective rainfall and rainfall
(Pre-saturation stage)

100

80

60

20 4

7'
20 K 3
&<%0
*
0 w“
0 20 40 60 80 100 120

0oooog(mm)

N
<)

ooog(mm)

Figlo 000O000O0O0@OOO00O0)
Effective rainfall and rainfall
(rooting and tillering stage)

100

80

@
=]

20
@ ¢

*,%3
0 ey

0 20 40 60 80 100 120
000 (mm)

Figll OO0O0OODOOO@@OO)
Effective rainfall and rainfall
(mid season drainage stage)

100
*

80 *
3
E o0 o
O
O
g 40

@
20
@
*
0 “& 2 &
0 20 40 60 80 100 120
0oo0(mm)

Figlz 00000000 @OOOOOOO)
Effective rainfall and rainfall
(booting and heading stage)

gboboboobooooboooobooobooobobo
gogobobobobooboobooboooooooooon
go0O0o0O0O0OO0Table1OO0O0O0OO0OODOOOODO
goooooogoosommbOdO0OO0OODOFRIg.12
gogobobobobooboobooboooooooooon
gooobobboooooobbooosommuioon
gobobobooooooobooboboo

Tablel OOOOOO
Effective rainfall divided by rainfall

ooo 0000MO000Ooo
oooo

ooooo 0.045
0ooooooo 0.402
oooo 0.254
DooOoooooo 0.537
DooOoooooo 0.325
(SommOO00D000OpD

gooooboooooobobosmmboonogoon
goboboooboo4s0boooooboooon
goobobobooooooodg
ooo@es4)DonoooooooooooooDogd
gogobobobobooboobooboooooooooon
gogobobobobooboobooboooooooooon
gooooboooood
gboboboobooooboooobooobooobobo
goobooobooobobooobobooooboo
sommUOOoopoooooooobooooboooDg
gogobobobobooboobooboooooooooon
gogobobobobooboobooboooooooooon
gobobooood
gooooooooo@e93)yooooooonod



180 00000000000 2040 020060

gboboboboboobooooooooooooboon
gboboboboboobooooooooooooboon
oooDoooooooOooOsmm/d0DOO0OCO0O0O
s80Omm/d0 000000000080 OOD0OO0OO0
gboboooooobooobooboobooo
gboobo0o1immbOO5SmmO0O000000000O0
goobbooz3ggoooboooobboooon
goboobooboooboooobobobosSmmbdnOn
gobooboobooobooobobobobdgsSmmbOn
10mmOOO010mmUOO0O15mmO0O0o0oogon
gobooboboobbooilocobobooobolsgon
gbooboobo
goooboooosommioboobOooooon
gosommUbboooboooboooooobooon
gboboboboboobooooooooooooboon
gbooioommiOonooooooooobdns8omm
gboooso3mmiiidnodnodel8mmibd20mm
gooooosommbOoooooboboooooon
ood
gboboooooboooobooboobobobobo
gbobobobooobooooooooooboooboon
gbobobobooobooooooooooboooboon
gbobobobooobooooooooooboooboon
goooobooboobooobobboooobonn
4A0mm/d0000000ODOOO0O0OOOOOODOOC0OO
gbobobobooobooooooooooooboon
gbobobobooobooooooooooooboon
gbobobobooobooooooooooooboon
gbobobobooobooooooooooooboon
goooooobooboboboboooobooobooon
gobooooobooobboooobooboboalgn
gooo@ooooooooobo

AER O PER +A 10 MWR, (5)

gioommibobooboooooosommboonog
gboboboboboobooooooooooooboon
gboboboboboobooooooooooooboon
gbobobooooboobooboboboooo

gobooboooboobobboboobo2s5400
053700 uoonoooooobobobboboboobooo
0880 D ODODOOODODOOOOODODOObnOO
gboboooooboonog

gboboooooboooobooboobobobobo
O@)oooobooooooooboooobooobooo
obobDooobo@Que)oobobobooobDoon
gobooboooboooboobobooboboooboo
gboboboboboobooooooooooooboon
gi1s5%nbood

4 JOOobooooog

gbobooooboooobooboobobobobo
goob4o0000000D0DOOOODOOODODO
OD0O0O00OFigaA3000000@992)000nDon
gbobobobooobooooooooooooboon
goobbooobobbooobzsgooooooon
gooooory200@O)yDOoO0O0bOOO0ODOOO
lzo0OO0(@O)OoOoooDOoDOoOooOooOooOooDo
gbobobobooobooooooooooooboon
gboboboboooboooobonboo

0192
&
= *
0144 *>
O
O N > *e

96— * * .

@ @ S0
*
48 KN @y ¢

0%%1@ o
0 20 40 60 80 100 120
000 (m@D

Figl3 000000000 OO0OOOO
Duration of irrigation water decrease

gobobooobobbooooboisoooboooon
gbobobobooobooooooooooooboon
gbobobobooobooooooooooooboon
gbobobobooobooooooooooooboon
gbobobobooobooooooooooooboon
gbobobobooobooooooooooooboon
gbobobobooobooooooooooooboon
gbooboobo

gbobooboooboooobooboobobobobo
gbobobobooobooooooooooooboon
gbobobobooobooooooooooooboon
aoo

5 0oooooooo
gboooiocommibOoobooooobooooooo
gbobobobooobooooooooooooon
gbobobobooobooooooooooooon
gbobobobooobooooooooooooon
gbobobooooooomobobobooboooo
gooooobobobbbooooooooooboobo
BN
gbooboooooboooobooboobobobobo
gbobobobooobooooooooooboooboon
gboboooooonbog



0000000000000 0000000000000 181

gobooiesouru3igosu400nooooon
opboooboOoMw40O0oDO)YyWooooooonoboo
O000OFig140000

0a(nils)
000 (mm/h)

oo

Figl4 0O00O0O0OO0OOOODOOOOO
(19890 70310 080 40)
Basin runoff, irrigation water and rainfall during flooding

goooboboobobooobobofb10immd
goooos3igoooooooooboobooboboon
gboboobobobobooboobooooooboooboon
gioboboooboboooboboboboobobo
Fig150 000

gboboboobooobooboooboobooboobobo
gboboobobobobooboobooooooboooboon
gboboobobobobooboobooooooboooboon
gbooboobobooboooooboobobobbobo
gboboobobobobooboobooooooboooboon
gboboobobobobooboobooooooboooboon
gboboobobobobooboobooooooboooboon
gobooboboooboooboobooobobooboo
gooooobobobbbboboooooooooobooob
RN

Figl5 00000000 OO0DOOOO(@O10)
Inundated paddy field

gbobobooboooobooobooboobobobo
gobooboooboboboboooboboboobw4a
gboobooboboboboboobooooooboooboon
gboboobobooooooboooobooboboboo

gbobobooboooobooobooboobobobo
gboobooboboboboboobooooooboooboon
goobobooooboboooboboool200oon
gboobooboboboboboobooooooboooboon
gboobooboboboboboobooooooboooboon
goboobooobobolesoubosigogooon
gooogooo

10

oooom

8 N I
‘I \"‘ = = = =0000n
6 [

00 (m3/s)
B
4
§
§

0ooo(h)

Figlé OO0O0O0O0OOOOOOOOO
Irrigation water operation and basin run-off

O00O0000O(Table 2) D0 O0O0OO0O0O0OOD0OODOO
gbogoboobobobobobooboooooobooobooon
gbogoboobobobobobooboooooobooobooon
OFigle000000004m¥/s0000000000
000000000000 00000004m3/s000
gbobooboboboboboobooooooooboon
gooooobobobobbboboooooooooobooo
00000000

Table2 ODO0O0OO0OOO0OOOOODOOOODO
Irrigation system operation and run-off peak, duration of

inundation
googo googooo
m’A h
googao 9.45 (1.0) 69 (1.0)
googooo
9.19 (0.97) 49 (0.71)
googo
gooooo
9.09 (0.96) 48 (0.70)
e0oUUOoOOO
gooooo
9.02 (0.95) 48 (0.70)
12000000o04d

gboooooboooobooooooooo



182 00000000000 2040 020060

gbobooooboooobooboobobobobo
gbobobobooobooooooooooooboon
gbooobooboboobwooooboooooon
ao

goboboolz000o0o0bbooooboboooon
gboooboobobooobobowoboooooon
gooooooooobobobbbbbowboooboo
gbobobobooobooooooooooooboon
goobbooobobz2y00obO0oOooobboOoOoon
gbobobobooobooooooooooooboon
gbobobobooobooooooooooooboon
gbobobobooobooooooooooooboon
gbooboobob

g ooo

gbobooooboooobooboobobobobo
gbobobobooobooooooooooooboon
gbobobobooobooooooooooooboon
gooo
gobbootoimmbbO0d11800000000000O
goobbooobobboooboboseobboooon
go3z0booooboooooobooooogon
7500 0000000000000 00O00DO00O0O0OO
gbobobosommiboooooooon
giommdooooo0i10%000oooooooon
270000000000 b00b0o0o0b00obobo0obo
gbobobobooobooooooooooooboon
gbobobobooobooooooooooooboon
gbooboobo
goobboooobobbooobobobboooobooboboso
gbobobobooobooooooooooooboon
goboisbooobooboboolzoboooobooon
goooogl1zo0o@oybboooobo
gbobobobooobooooooooooooboon
gbobobobooobooooooooooooboon
gbooboobo
gbobobobooobooooooooooooboon
gbobobobooobooooooooooooboon
gbobobobooobooooooooooooboon
gboboboobooobogon
gbobobobooobooooooooooooboon

gbobobobobooboobooooooooooboon
gbobobobobooboobooooooooooboon
gooo
O5mmOO000000b00o0bOoobooooooon
gboooioommboooooosommbooonoon
gboboboboboobooooooooooboooboon
gboboboboboobooooooooooboooboon
gboboboboboobooooooooooboooboon
gbobobooooog
gboboboboboobooooooooooboooboon
gboboboboboobooooooooooboooboon
gboboboboboobooooooooooboooboon
gbobooooooboooboboobooo

goood

gooooo@eso)ooooopooboobooon
gboboboboooomoobooboboboobo
610 51-64
goooooobooobD@er9)yoooooobooon
gboboboboooooooobooooobogoon
gooooooooo@yuooooos4bi-e
goooooobooobD@ess)opooooooooo
000000000 0052(11)039-44
gooooo@o77yocoooooDoobooboooo
gbobmoooo@moboboooooooboom
71-102
gooooo@o72)yooooobooboobooon
gooooooooooooo@umboooooDalg
28-36
goooooobooobDo@ess)poopooooon
oboboooooooooboooooaanooo
gbobobobise-137
gooooo@eo2)yooooopooboobooon
gbobobobobooooboooobooooobogoon
goooo0@obooobooasr7o75-85
goo0oooOoboOooDOoooOooo@esryooono
gbobobobobooooboooobooooobogoon
gboboombobooooboooboobolsgm
272-281
gooooooooobDo@eg3)ypuooooooon
gboboboboobooobooog



0000000000000 0000000000000 183

Irrigation system operations and effective rainfall

- Case study on low land paddy irrigation area -

HORIKAWA Naoki, HAYASE Yoshio

Summary

Rainfall over irrigated paddy fields can save irrigation w ater volum e w hich could be stored reservoirs. The esti-
mation of saved w ater volum e (effective rainfall) and its relation w ith rainfall has been the m ajor issues in w ater
system planning. Irrigation system m anagement which activates the effective rainfall created on the paddy plots has
been neglected. Case study on irrigation system managements for effective rainfall was exam ined. Irrigation water
discharge after rainfall, the timing of irrigation w ater operations, the duration of restricted irrigation w ater, the volum
e of effective rainfall, the contribution of irrigation system operation for flood mitigation was surveyed.

A half of rainfall events cause irrigation w ater decrease. The decrease of irrigation discharge after rainfall is not
large. Only a few rainfall events which are in the ripening stage or over 90mm cause com plete irrigation stop.
Irrigation w ater decreases quickly after rainfall and continues long. About 30% of operations are implem ented before
peak rainfall. Irrigation decrease continues at least 15 hours and durations of 30% of irrigation decrease are m ore than
3 days. Effective rainfall on project level water requirem ent is estimated by hourly irrigation w ater discharge.
Effective rainfall divided by rainfall is sm all as com pared w ith other surveys. The irrigation w ater decrease effects
m uch on shortening of inundation duration and little on reduction of maximum flood discharge.

Keywords : Effective rainfall, Paddy water management, Irrigation system Project level water requirem ent, multi-
functionality of paddy field



