HOKKAIDO UNIVERSITY

Title PEREOKEBEEAYNE : ARFILREORFKMICET BHME ()
Author (s) #EM, Z2A; UMEDA, Yasuharu; 9%, F1IE fth
Citation ILBERERFMIMAE, 15(3), 272-281
Issue Date 1987-03-26
Doc URL https://hdl. handle.net/2115/12070
Type departmental bulletin paper
File Information 15(3) p272-281. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




MWk o KEH EH W E

—FHF NI RN BT % B

(11—

Hi B %% - o A IR - B2 RIEA
(AL e 24 3 b S e B2 B )
(EAN 61 4£ 12 H 3 HZ W)

Water Management in Rainy Weather and Effective Rainfall

—Study of Agricultural Water Use in the Ishikarigawa Basin

(HI)—

Yasuharu UMEDA, Kazumasa NAKAMURA
and Masato SASAKI

(Department of Agricultural Engineering, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)

I. 3 U & i

KHREE O FAKORELE KD D E E, ARETHE
DAL LB T Ll FRLFELZRD, ISR LhHRE
LT A CHEB L TEXADMRDOE L CThb, AN
NI CHEOREDOKR EREEL TR, KEoe2TtEi
=% £ AR T DA <, iRk O
LR LR D L3 i Ch 5 o ikl
Ltzo Fto, AFIFE TR EBREEZ I LD
WP X B EHEBAR - KEBRE R S h TR &
72 E0n b —BUKRER OZAAEE T /e b, BOK~ELKH
D TR E V. —F, KHEGEHTE S0 54400
BORBK Y PEEC L - TETW5, BE, —RINCE
HEhTw3E 253, TAWES~80mm o 80% %5
BL, ThEBYHRELTH] Lvab0Ths, Li
L, BEFOB i <, BSOMKREE fRod B,
FREBHR R OB - BRBESS C OBRCTE SR
TWC —RIERRDEORERTHA 5,

Zhrh, FHRHERIERAGER O R & H
ETHLDOTHENE, K - BRI A E SRS
BT, ZOEMMABEE RN S EThHAS
5. TIT T, ThbOEBWMES ABlcT 59
AFIRE O - OB 2 WX K OV 4 i T st
IR O BUK G O IZHED & T O A5 3 LI iR
Tihib, HNRC W TRE L,

1II. EROFMECONOT

(1) ESTOEFROEME

K K BN Js 1 B KRR O AT SR e, K o3BT
BT EL L5 2 ERIESWT WS, 4 DKED
§ oG R, WIS X -, BRI, ©
MECOHWE TR, FRS5mm, LR8O mm &1, X0
WD 80% MDA EIRDL & LT, hil, &
BRI EOME & B e h SViE ST B,

IR B~ DR v — HK R AT 25 3 % DA W e iy 5
Th, BKELTHIHIRAWEERY R - TV 5, KR
B L FEHFHIACVERE & LT, HlE
10 mm K & W 2 DOAR—ILO HERC e 5T 5, iz
E, RO H 5T, 10 mm RO LTk
FHDE OBOKITIG & A EHIEHT & Z5H 57, 10 mm [
FoBERTI R L B EORAKEA Ly LD, T
BEFRTT L DHRKE LS LT 2 EOMED 25, L
7L, BFE 10 mm M EDMRTH - Th, &2 THAELD
CHRB IR T B Citisy, HiE 5 mm~80 mm
D 80% &\ EHEIfE N, Bl C oM O K 7T 4E
BRRBOKERIN DIV EOHRED 2, AFRE
Smm gir MR L, LR%A 20~30mm & UCTHEH L
oDy, HEOMICE DL I<ABR L L OoHEY 4
Do Bz iE, BEARHEHEA T X T BYA AR
WS es L, BORLEMESERB L s L 5T
L, HAREIEK D TEE IR TV DD Ikt
HERENTLE 5. Fh, KMOLBHEIC X - iz,



HoH T e 2R

e O RER &L B E .21

HHEDEOMHKAEFT LS E LAV Tk EhT
LES OB X%, 2D X5, KEZBTHHEL)
TR, BERRTOMEACRILCHRE D X, HKn DX,
KEBRNFC X v Rich, —fizgraoorBlk
ThbHo

(2) Wk - BUKKEER T OBRN DX

— i, KA~ L T 5 2 A« fEKi T,
R, BIREEZHL L, rRBEoRAGELZRNEC &
it - T b,
:@&ﬁﬁ&im,@%rxvfﬁ%méhba?ﬁ
ShBBENECHSLTHR®» BB, LivL, o
‘ULFLWKM,H&KFHTDMT®hHmeﬁ
TR B\ B A AR TE IR R W BE T H Do b
L, BRI, 5k T oWk Ea dHug, 30~40 km i
BESERKBCREKRT LI TR—RELETL &%
b HEAKELL T oM R O & i R a3
B rwieh. T, HEKEMULOBEROWAIC T
Th, BRI 2 HTEC I L CHORERIFE L &,
:&mem%»%m%fééﬂum,ﬁﬁqutm
Brh K BT S T LV, A E D5 %

ChRA TR B LI & e b, R EEEUR DK
KB ELbb ] EOWED bbb,

Fio, #LDEORIRESZ ORGSR @
HHH 2B 0w, £ 400 OREERH P HOKERE
PP LT niEn b o, IEEEREDO T
HirTEineiow, FHEREETED X 5 mBKE iR
e & LIeZeMo £ 2z Th 3% 23, €0
EkT, BROFMMII YR Lt o TV BONEBL
HhTV5BEY,

TOX 5, RVHRC EERYRIET & 4 - FKihT
DR BT I X OTRK ML COTK BRI IEF e i
U<, BRes+ 5GBS oBA X b o<
o TnBEWSOMRERTHS,

111, BGIZH (T 5 EMEOBUKIZE

1) BEMEZLR

¥, FSCHBEIhaKE RERE, R, &
RS ERKE) ORMEETRUKE (Q) &L, %4
HORLE B B A RO 2 h LT 3 8 B ObF O M%)
IR D Aok B &SP L ORI, 2 il & IUK i

Table 1. The calculation method of the management water requirement
for distribution (M) and the effective rainfall (R.) by the actual
intake {Q), rainfall (R) and the standard intake (Qy)
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A, the preferential use of rainfali B.  the preferential use of the intake C. the proportional use
Fig. 1. The way of thinking to calculate the management water

requirement for distribution and the effective rainfall.
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Table 2. The rate of effectively used rainfall* at each headworks

1976 1977 1978 1979 1980 1981 1982 1983 1984

headworks A 12 17 33 41 14 13 7 19 17
headworks B 27 58 — 52 50 25 28 38 85
headworks C 55 75 47 76 39 47 73 66 61
headworks D 21 56 22 31 57 67 60 41 38

the actual total rainfall during

irrigation period (mm) 2085 303.0 3765 2835 3445 7055 2455 3075 1340

(rainfall . Asahikawa)

<_ reduction of intake discharge by rainfall

calculated effective rainfall during irrigation period ><100>

100 |- 100 i~

headworks B

1l 1 10l o1

headworks A

rate of effectively used rainfall (%)
rate of effectively used rainfall (%)
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Fig. 5. The rate of effectively used rainfall* at each headworks.
reduction of the intake discharge by rainfall

calculated effective rainfall during irrigation period X100

**  actual total rainfall during irrigation period

*
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Summary

We studied the water control in paddy irriga-

tion systems in rainy weather in the Ishikarigawa

basin.

Rainfall is not used effectively for paddy fields
here, because it requires much labor to reduce
the intake to each paddy field in proportion to
the rain, and there is a little room for irrigation
water when converting from paddy to upland
field. Rainfall in the Ishikarigawa basin is com-
paratively low for Japan, and early in the paddy
growth the irrigation water supply depends on
snow-melting. There are only a few days, when
rainfall exceeds thirty millimeters (the general
water requirement in depth), and the effective
rainfall during the irrigation period is small with
present irrigation systems. At the headworks the
maximum reduction in the intake is sixty percent
of the calculated effective rainfall and the mini-
mum only twenty percent during the irrigation
period. In a very large area it is difficult to
adjust the water intake at each rainfall. After a
large reduction of the water intake, much time
and water is required to restore the former water
level in the canals and there is the risk of admit-
ting excess water to the canals. The result is
that the effective rainfall becomes small.

Farm land consolidation has proceeded and it
has become possible to consider water temperature
in the control of the irrigation water at the paddy
fields in the Ishikarigawa basin. It is still neces-
sary to further develop the demand side systems
of water management in the future. For this it
becomes necessary to examine the effective rainfall
and consider the conditions of water management

during rainy weather.



