¢ Ehiils

NARO mumsms:, B &0 E LRSS

IKEEDILTIZ X B IKHH - AKEBEEEDIN NIZEE 3 5
EREEFHES KO0

E:&: Japanese
HARE: MILTEUEAN B3R - RmERKMEEHREE
BN TEMRAmR
~EFEH: 2025-11-14
F—7— K (Ja):
*—7— K (En):
ERE: FH, &, Bk, R, 18E, Bz, ¥, R
A—=ILT7 KL R:
il
https://doi.org/10.24514/0002001427
(c) ENZAFZERIFRIE N T3 - B PE L BANHR & i S e

National Agriculture and Food Research
Organization, Japan




[%Iﬂﬁﬁzu]
29 ~ 42, 2012

29

TKEEDIE TN X KA - KEAERE O N IZB§ 2 SEREFR AL
B LU

T B S 29
I %ﬁﬁi@g@ﬁ}fg .......................................... 30
1 ANETRIE OB e 30
2 NEIRRIZBIT B RS AT Lo 30
L TR T e 31
1 Eﬂ gg EK V) é)ﬁﬁ .......................................... 31
2 @[J%é)gjﬁ ................................................ 31
v TEIEJTEHZIZL:BH%%EJ&%% ........................ 31

1 KEEOET & 21UIE U7z s HE DR 31
2 REEORERTI AR &

T XS & DRF e ceeeeeees 32
I #% 8

FAE D BFARRE DL < PRI T IS B2 NE
oW 2 Mz S>0d W, REKFT AT LIIBITS
WA R BRRERZ I O LB MR IR BRI LR~ O TR 28
EEoTwh, KIET AT L EHRE LT, ThETIZ
KRR - AR FE I OW T OMRETH AR S (B 5
2008), MEBERZWI FLOMEIHBI A LIFHNTET
(ZF5, 2008 : =&F5, 2009 : #E - =& 2009 : f
BES, 2011), Rk Ofifs - HHFHEICKH L T, B
FIZBWTHREEL T2 fae &, BRI 2 (2R
FrLTW7omkpE, & ORISR~ & (Bl L
D) WHEOETIZR LT, HUEBEECTRIRTE S
FHITFENE E NS, KEEOARKERETH L, ZIiIHFE
WX 2 F KR 2 MR LI~ KT 5 7201218,
KB AT WO B HEERIZ BT 2 @A R 57K 1 &
Vo 72 R & WY IS ARBERS T B LB B L2
L, ZNH2BEETEOL ) REFBIC—FIISZ 5N
5 E)HEIFELINTB LT, MEMEgIicd 5T
R - AREREREICBE 9 4 MERERRFT OB AN EAIZ (v

* KF) LR FesE Ak s o A 7 2402
wk (B SHZ VWL LY

pi24 41 H 17 HZH

F—vU—F BREEZW, ZORUERE, ARLT, WA 2T 4,

MR - H R B

S

3 LTI B M - HETIOBER oo 34

vV mi@i&gc:ﬁﬁ—ééﬁﬁff%% ........................... 35
1 KBS & ZUCIS LA R OR 35
2 AKERORETIN EoAS S &

RN AEN S R) O ) VSRRRRRRRREEE 35
3 TETIRE D KEERRE DT DF oo 35

VI JKEROMERER 2 28R | & 2§ KFIH -
KRR 2 BB IR T HBI 05347+ 38

VI ;"flij: %" ...................................................... 40
j/%%jtrﬁk ......................................................... 41
summary ......................................................... 42

HEO—22% > T\wb,

ke, av oy — hKEETIE, BEHMoMHICE->T
AT L, BERESLOUEN L EOZERDEEIC SN TE
7o TNHOZIRIE, KA, KEGEDOBEREIC
KEGEEEZRIZTTEEZON TS, BAMIZIE, &
RICE D BRI DK E 72 B 72012, HEALRMHRIR
H72H) THETEX ZmMmIA L, KB EAL, 20
MR, KOOSR Z TRKT % &) REEEES
MESNIZe A by 74T Ay MHEEICED IS
WciE, VB>, ElRLZEZHICEIE, <=
> 7 ORI O ZEAL % 38 U CRIEE O K ERREBE & A3
LHEBPEFEHEINTEz (fM - 5, 2004 (BF) H
AR AEHE, 2006) o

—7, KEEMEOLIRE Y % BT KB ED
AR E LT, KBEOLTHED L. KEOILTIE, H
B RIS £ B2 R ERIE T 22 T K, K
DL A ETRMET e iz & &R LT AP EMN LT
BT O Z 0N L g S, fEEY o 4t g
FHFEOENIIEDSNTAE—ITEL D, THETIIK
BROLTIE, 458 S OWAIIHE ) HAKR R I S L7z ik
EH2LOMAKE VS IUIEFERET L ENE LT
MEH I N TV, 4%, KBV AT L0015 - Bz
PEREMRAIZRFHC L 20o TH 5 BT, KR - KEL
FEFEDZBWNIAT R TH 55, KO TIPS CToHE
T LB EORET %2, /N LIV CREMIC
L FBNID R, Fhz, 20X R 2



30 R TR ER 56 212 %5 (2012)

AR ORI AT THEIL, I F T ICRE
ENTOW R o7,

R, ADNENIZKGROEE OB KRR > A
TAZBWTEB LA, (R TOEREE 2R, KA
FEICED L2 HHOREHERE T LD TH L, FH
M & DR B RAAELCHN - FiiiiEiR e Loa v s
1) — NRAKEEOKFIH - KERROBEREZ I 2 i 5 DI
VBEE BT — 5 RINHIIE Lz 72, KEERO
N % AT o TORERHMEBTIX 2 (B L, KEEOILT O
JERHEWT T II DL/ 8y — v DFERERIIRT A5 2 L # H
e L7z,

B, REEICBI AREOEMICHE L ClE, M5
X DOIKEE S AT 2% B 216 MR e B X O FiE S
BlEE, FETHEXoPF I THEEHRERICE, 7
ONERLHEMVRAELR EDE KL D T E -
co SCICRL LTI L BT S,

I FAEHXOEE

R AR G DS IR L o /N B 20 & £ 2 Uik 3
%, fREEH S L O, EEX O 2 #X TT o 72,

1 NBIIFEEOBME (£, 1987)
Fig.1 (Z/hEJIB L OVNEIN2S &S 2 R, 754
WZBEE: L CiitaL, B7% U HIBRINE & d 2 AN Oh
EEREZ R L7 OMIEN 2R3, /RN, K
ZAFARULIBEEL s AR NT 0 Febg (7 187 m) 1258 L
TR VLT T R i L CRIAR NS &3 3 5 I8 AR
1,043.1 km®, FHEIEE 111.8 km QI TH 5, /NEJIE
TR NI IV O I FARHL % 22 25U % 1 DI

P

~ "

== GFET

Fig.1 X OBEZE
Study sites

BT RS & o 7205, RS (1630 42) 12
RN B L O/NENOGEEAED bz, BRI EANH
MNZEGEES A2 LX), KRR TH > 72 A H
i 2 PR EDHFL & LB I, FHEFEIED S
720 Fig2 \Z[E - 5CWE 573755 O 1 HRE T IR 4t o4 0k
AEA (WIZIX ) 2B 2/ BRI % 7R
o AEJITFHIBICBWTIE, filRMoFRliEE 23
B e e REOFIKILES O B QM2 i T L, &6
EHIX B XU, RIEmXIE R B X ORI E/NE
DEFA N AT L 72 ALES 5,

2 /NENKRICETEAEEKS X T L
ANEUNFIS I, BHEBIS, R SIUK LR L
TWAKEHAD Y, ZOTIZ, L a» 508057
AT LT & 72K Z RIS L it o HAKEED B
%o LT, MW=KIE (REE, ME ESHE 13
CNOEDORKEED S HIZTMICMEL TV b, L7zoio
T, /MENTFR=ZKIESFHTE 27Kk, BRI, S
DHOK &2 DRIy, /NENFFRFTORFAIZ L -
THRFoTL 5D,

a fRREMX
AENOBREL D EUKL, BEAKE (LR 12.6
km, FFMifKiEE 6.7 m's), JI#EFKE (EE 105
km, FIHiEKTEE 6.6 mYs) S5 ST, FEREDT
HbiTw3 (Fig3). HilHKEIEHEETO EEBTV %,
NGBS ENERRCE AN, ZNENOEE
IKEED B HIX O IR Z[A] 20 > THEEDD OB S, b

| ZAMER
M o—nam
0 azen-»
- )i

— KRR
= EET

Fig.2 /NEJIGEI O HIE X 55
(El+Z@ 575500 1 HBERFIL T AR AR 1z
GBI &0 i)

Physiographic division in Kokai river basin



R E - RRIL SR - MRS - R EAL D KEEOL TS X BOKFI - KEERE ORI B 5 ERER A B X OV 31

Fig.3 & HEHL X D FIAKRAE B & OV X H]
The irrigation canal systems of the Fukuokazeki area and surveying
sections
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Field Survey on the Subsidence of the Canals
and Its Influence on the Water Delivery and Hydraulic Functions

NAKADA Toru*, FUIIYAMA So**, TARUYA Hiroyuki* and TANAKA Yoshikazu*

Summary

The subsidence often occurs in the open canals under long-term service located on the weak ground. The phe-
nomena like overflow and water leakage caused by the subsidence of the canals decreased the water use and hydraulic
functions. In this study, we estimated the subsidence of the canals by interviews to irrigation systems administrators
and by surveying longitudinal sections of irrigation canals in Fukuokazeki and Okazeki irrigation systems. The subsid-
ence of the open canals was easy to occur in the valleys with the alluvial soil which deeply entrenched highland. The
new canals were renovated with the deeply-driven piles to the stable ground if the subsidence occurred more than 30
cm which is one of criteria of acceptance for renewal projects. The other subsidence canals were repaired by expansion
of canals walls to be equal to original design levels. Maximum expansion of canals walls reached to 70 cm. However,
the water surface in subsidence channels jointed smoothly to the renewal channels without rapidly-varied flow. By
water level calculations, it is estimated that water levels in subsidence canals declined around 10 cm from original
design levels. The intake weirs installed in some section suggest the water management methods changed to divide
water to branch lines. The check points for function diagnosis were listed based on each indicator such as free board,
water level, water diversion, and water leakage. Accumulating field survey data and defining appropriate performance

requirement are needed to evaluate how each problem decreases water use and hydraulic functions.

Keywords: diagnostic study, performance requirement, subsidence, irrigation canal systems, water leakage, free board



