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Farmland area and population of provinces of JAPAN in late Edo Period and Meiji Period

. . 18404E () | EFREHHEE | BRENHER
FEHBEE | BESHhEH
B+ miE o ' A0 AR 1ABHTY (19194F) (19194F)
=R (ha) " (EEJE('JQ)]QE) <EE'(1:'>9E) (19204F) (1840%) | ELm#® s v
@ a (ha) AD(1920%F) AO(1840%F)
4595429 594,574 312,485 3926512 | 1506193 | 3.5 0.08 021
2.093566 269,778 193,406 1,867,462 832,649 | _ 251 0.10 023
609,569 221,165 92217 1,350,400 499,761 | 1.2 007 018
640,828 132414 68,032 1,046,479 367,654 | _1.74 007 019
636,316 108,054 32724 1,052,610 426073 | _ 149 003 008
515,658 193,979 105,677 1,336,155 997,663 | 052 008 011
598,467 225,162 83037 5018961 | _ 1,721,359 005
241584 75,931 24322 1,323,390 285,196 0,09
1,258,346 248,373 172934 1,776.474 | 1,202,681
T 424740 | 93932 | 79715 | (724276 | 383,583 |
___418547 | 81341 | 53531 _ | _ 747360 | _ 402,769 |
CTdisgar [T AN
446537 300,152
__13%B223 | "~ 775313
__ 1062117 ) |____ 653774 |
___ 178009 | | ___736,195 |
__.516406_| __ 159594 _|] | _1.043971 |
577,687 607,858
___401736 | 77,151 | 65848 | _ 651050 | 527.412 |
1,490,530 6,176,793 | _ 2885013
369,109 """ 44204 1"""33675 [ __ 564,607 | 338571 |
472612 750,411 489,036
350,726 154,675 289,189
670,757 y 714,712 554,266
711,300 125,554 1,217,698 795,919
847,852 113,219 1,541,905 872,768
611,222 114,474 1,041,013 665,409
414,569 55541 670,212 431,050
T Ti7ea7 | 50716 | 39933 | 677852 | 419,969
567,738 112,108 1,046,720 580,589
710,501 125,249 670,895 451,871
1.131,550 250,791 3048531 | _ 1,333,139
653,480 164,267 1,810,077 736,097
740521 174,389 1,233,233 741,677
TTTI73478 [T 97,194 ] " "aaiei [T 651,007 | 249,955 | 3. i i
918,780 232.245 1415582 337119 | 2.3 004 018
& 29,213,064 5,255,772 2,948,002 53,032,208 | 25854066 | 1.13 | (£EF#)0.06 | (REFEH)0.11
XBETO BRI, ERRBKKEOHANRERIN TS
2N EBMZ D, FEERUIBSET & B O R KDL (Fig. 6)
MHIX, ATTRYHIE T O H BRI HER 2R D 70.5%12
s U C IR M 2 DI O N TRIR RN BT 5 —F
T, BOAERAFANTORAMNEZ 5 Z LRSS NT,
2.3.2 KEFAMAOKEETAROMTEAIE &K
PR AR ke
BAOKEE, KEQETE ST 5 2 & T ETMIK R
48%
NFExEL S, TORTRVF—EE AV CKEZ[EER (36)
- < H N S ) -
XHBZ kf?ﬁﬂ( LTW5b, *U)ﬂﬁ‘étti;ﬁﬂ/$ ;‘L;bia Fig. 5 ST IRV 0D 3 i dalp R
=7 SN > 2]
WE SN D RBARARL L B DD L EZ DD, Bk Classification of agricultural areas of location village
HOSTHINTE Y 72 KBS R BB 2 A 5 7o DI, BIEFIH &
NDGEFOKBIKAREZMDZ ENEETHD, Ll,
N WA ERR
R A4S U BOE S 2 7KK O K BSER A0 2 4 CHIE T 5 — = AR T
e 4 - N M-BAEREHA 70.5% 5.2%
b, BEMCRRETHS, I ThAETRLES g
. o= Fienzibe S s BAGERIR 42.1% 1849%
OFAKERFA S DM LIRIZIBNT, kKN E - m GBI
D I O KR AR A B COM B SR T, £, ERARG ! - N R
RE% %R L Ul BAOK BRI LS 3 1 B K BRIELT I 1A WNARIN EEN— Hol  ap
DR AR A BI LT, WL 2K AR L O e | wsn oo
BREZMRIIL, 2EZXG L Ui SCHR S X OF] R 0 50 100 150 200

R 5,

E9, LR OEAOK BRI 11 HR DK ES PR AR 2
9%, Fig. 7 (LN TR 2R S - B@RTO W,
FARB 22 S 28 HI U Te, /ORI ERE S 5K
DIKEEIR AL 2 S RN R Uz, £ ORGSR, #ri
ML A & (LR RS USRI 72 2125 T, KR AR DA
D@ RAMAARES NIz, UL, [LEESEMISR LIS T

kDR
Fig. 6  fi 3 MmO BILE ORI IR DL & WERER I
Current usage situation and ratio of irrigation use

by classification of agricultural areas
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Bed slope of canal located IWW in Okayama pref.
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Frequency distribution of surface of the ground slope
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Relationship between bed slope and surface of the ground slope of

canal located IWW in Okayama pref.

Table 3 FMJEHE & MR H AELO 7 v A4EE]

Cross table between current usage situation and surface of the ground slope of canal located IWW
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Table 4 [EEEHEIER & MiFmaARdo 7 0 2 #E:3H

Cross table between classification of agricultural areas and surface of the ground slope of canal located IWW
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02%E& VAR Z ENHL N0 T2, IR R C
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ol LHEER ST, E£T2, [ UHLR O KBS R AL HER
AR E VBV ENE L, ZORBLENE R R
WREE T HER & 72V, BKHEEMEO L EEDE U TR
KENFIHENZEEZ BN,

2.3.3 BIDFREHE

PEAOKEIIR O E FIEIC L D K& < 3 FREIC O
T& 5% (Fig. 10), BARAYIZIE, &R (1985), (1988),
(w%)ﬂmm@mbﬁfﬁmﬁmﬁﬁﬁﬁm WZxt LT
AT (HA) Al (V) 23 CH L7 B,
V BRI OKH A O3 KE Bl 76 & FEELCT
<, HERIR oK HA Y 023 KED[EEE S5 BV T

Vg
(FLREBHHRIBR)

Hfz =
(ZERFEMLABE)

VWHLDE LTz, BRI, SEMATHIELE VY Bt

A2 b HIERUT & HIBID R 2R K B O & 7 (Bucket) (BLREWLHFEHE)
DRk oo TH 5, BLE 3 B & BUHEOT AR

ey o AEH % Table 51279, HIALTWASHO -

T 5 &, HBROFERDRE 00, VIE Fig 10 BOREHECL 508
LIRS, RNREED 2 BBH5 - L L BT S Variety of IWW

L, BIRICED S VIEE HEXORHES X RRE = vy

LHEARSN G, HREIVR L BT L 02 1 AR ——'"’; |

(Table 6) 7>5 1%, V TEEANHS A sk & (1] 3 il ©° %
VM S LB D — I TENLSME H BN S EIR & 72 -
7o ZTHUE, MBS CTRBREFRDRE ST, BB E
45 X918, HTORRIKIZ L - TRIA S AN

WESND ZEZRERT 5,
2.3.4 %*miwﬁ%
K BNTIL, BiAKKEOEREL Fig. 11 DX 1

%75, %mm$®k5i PREL D KREVER @mi
ﬁﬁ%& & (S, 1998) D, FIFAERESIOH/KKE

DEREE D L (Fig.12), Z< NERE 1.5Sm b 2.5mOfH HE
u”ﬂiﬁf‘/\éo Oi D, IE?% 1.511175)% 25m0)Fﬁ'ﬁ'C$|JﬁH Fig. 1 ?&%7k7k$@lﬁ.ﬁ
AR BAKESHIA LTV b o L SN D, E, Dinmeter of TWW
Table 5 fAiDakiE 1k & BUEDOFIAMRIL & D 7 v 245
Cross table between current usage situation and variety of IWW
REDF KR
= " - o
&HEH| EBRFIA R 7 BAREFIA K1k =314
&Et | 300 79 25 18 11 167
ViiZ= | 115 34 10 0 4 67
EIERE | His=X | 127 43 15 2 6 61
B [BRER| 2 2 0 0 0 0
TBH | 56 0 0 16 1 39

Table 6 {3 DR [E J7ik & T 2 BEE AR & 0 7 v 245

Cross table between classification of agricultural areas and variety of IWW

Sk | #iT A | FithaR S this | chRg AR S ithisl | (LIRS SEithis | ARBH
£k | 300 44 38 154 57 7
Vg |15 29 4 8 o l..%A 24 1.0
fIRE |HRgsk | 127 | 14 | 22 | 67 | 19 | 5
Mok |BRR| 2 | U 0 0 LI N
TBH | 56 1 8 33 13 1
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D ELDC/ N S UVMEIM A R ST,

2.3.5 ZHKA@EE

2T, BAOKHEAEFIR LTV A K H Al A R
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FEoyAi (Fig. 14) # /.5 &, FEME M TORH O Iz
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196 22D 83 HD T — & LI Ko T2 7o RN
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IRV E T 25606 H o2, AU EKEOF
THEAKELTCWDHEELD Y, 5BOBIRRENKRD S
ns,

2.3.6 HBKOKEHIERT HKEREK

AR 1 DGR 2 K AR I 8550 C, 15
KAKEOEAKMREN R AR D 2 ENEZ SN2, L
Too BEMMZRMEREZZIT T2.3.8 AT TR B,

T, BAOKE L A TKE 1 AT 2 b 0 x [H
BOK B RIGTKE EEC ISR |, B/kokE 1 T HE
TR 2 HEES 5 b O & THEHOK ST K B (o i) |
LEFR LI, Fig 15122 DA A=V AR LT,
FIUFRILE B2 &, FAE TR S5 KBRS
BUKHC, HHEGHERKEAFIE S 2 0k, & LR W
T SFITHIK, S AR IT | LAY X, 4 o VR A i 25 7
X, ZEHIX, AHEMXTHHA SN2 T X TOEHKKET
b5,

2.3.7 [EER#k

T DT, BHOEKOKEOEERE AIEET 5, [EEK
DOFHSGMEE LT, i chsr Ll Lz, 22T
TR OMIWT SR L LT, AKEEO KRR IEREIEA L 0 B 5 )
W@ 2 &K O KH TRIENBB S TS Z &
Thbd, T2, B LA E W & @Y TR R D
TEBEZENDN, 1FEAEOKET 5 HRRLEICE
WMLTNWBEZ LR, HMADBK T LTINS EREND,
WM O & L CR Y W72, Fig. 16 (2[5 O SHE
SAiERT, 2104 Do B, 101 KOTFT—XE/H{GHI L
MWCTE7=, BRI, 6~7rpm B bH%£<, 3~Trpm T
BIRD 67% % (58T,

2.3.8 RE&RE

BiAOK BT RN 72 5 L Al — OPH O KB ICHEH A LT
HEMEHNEIRD Z BB BND, TOW, HEEMNR
72 DB AOKER CKMImRE & OBFRE Dok, Al
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Frequency distribution of diameter of IWW by usage situation
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Frequency distribution of diameter of IWW by variety of IWW
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Frequency distribution of beneficial paddy area
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Difference of number of paddy pumped by IWW

PEICEBT AMNENH D, T 2T, BB L T KKED
SMETORBEOES E L, SAKEOHAEOES (m) %
1 [R5 DIZD Do T2 K5[#] (s) TERLIZ B D EEFKT D,



10 PN TEERTSERTHGS 58 53 75 (2014)

Fig. 17 (ZJAEREE & 248K H i fE & OB BIER 237, %t 2.3.9 HAKKEDOMHREICET 2 EEETHOBER
Gr& U= BkKEE, Fig. 15 OB EHGR S B AL ZZETOEH LT —FD L, BFLNICEKMIERE (1
AR CZBEAKMERENIEFICRE S, @MYeMGHUEN T  Ediz OFkE) OB D8RR 2RV T, Hkk
ERVIRENH -T2 T, BECHISH O THiTd 2, V

T & WO 2 b HARBAHHC S 5 B0 e
TIX, 1%KETORERBERITIRD otz JEHE 20
I3, 1ZEA YT Lomis BLF Th o7, 1
JAEEE & BIEOFRILD 7 v 245 (Table 7) 70513, 10
BIEREE B O TR SN D KEDEWA T E 22 D28, 03 5
~0.8(m/s) COFIFIINZ N L RRENT, 0 L e s 6 6 A e o o .
JEI U b PRSI 0 2 1 AMEEE (Table8) 7513, ML ST AT SR A

*E%‘J—Eg quﬂﬂ%%ﬂﬂfﬂjzﬂi%%ﬁbwﬁﬁmi% U U—lﬁﬁ%%ﬂﬂfﬁ Flg. 16 iL\%(@/ﬁagﬁj\#ﬁ
DBV 2 /R B LT,

Frequency distribution of number of rotations of IWW
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Fig. 17 A% & 45K i ORI
Relationship between circumferential velocity and beneficial paddy area
Table 7 i & BUEDOFIAMRILO 7 7 Z4g
Cross table between circumferential velocity and current usage situation
MERA B URREERA e | R it
! | BERERA | ! ! =e
0.1~0.19 4 i 0 L 0 i 3 i 0 7
0.2~0.29 5 i 2 r 0 T 0 i 0 7
0.3~0.39 ii i 0 r 0 T 0 i 0 i1
0.4~0.49 i2 i 5 r 0 T 0 i 0 7
05~059 i5 i 2 r 0 i 0 i i i8
0.6~0.69 13 ] 3 T 0 ! 0 ] 0 16
A& [0.7~0.79 11 ] 1 r 1 ! 0 ] 0 13
(m/s) [0.8~0.89 2 i 3 r 0 i 0 i i 6
0.9~0.99 3 ' 3 r 0 i 0 ' 0 6
1.0~1.09 0 i 0 [ 0 i 0 i 0 0
1.1~1.19 0 i i r 0 i 0 i 0 i
1.2~1.29 0 i 2 r 0 T 0 i 0 2
1.3~1.39 0 i 1 r 0 i 0 i 0 i
EE| 3 ! 2 ! 17 ! 8 ] 165 195
=k 79 ! 25 ! 18 ! 11 ! 167 300

Table 8 JEIWH¥ & MBI > 7 = 245

Cross table between circumferential velocity and classification of agricultural areas

A pgHhis | FihER S ithis | AR AR S ihist | LR AR S ik N &it
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12~129) 0 L. 2 0 ] (S S 0 .. 2 .

1. 0 r i 7 0 ] 0 1 0 i
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HOMRICHET A TH D, BER, Zi/KHEmE R
JE, MEBHABEDOETOT —ZNE 5 9D 80 £% x5 HAH
BT 21T o7z (Table 9), FARALRE A LD &, HEAHBI DM
EICRBWT 1% THEZRBRIZRL, 5% THERBIFRTZ
LA & SRR EE S IEDOMR, A4S & SR i A B A D
MR RENT, ZO XL, KEOEREENHEVEE, H
R ABLDFRNE EZ KB HENKE L R2EMRRH 5
EEZLND,

2.3.10 BEHMEBERFDBKKEDELEH

JELEE OO & B IR S - S O BAE D LR oo o
o 24E5 (Table 10) % H.2 &, 2EDK 32% (53 » A
OBED LHFIHITHR TE o720, B ORNOK
39% (45 » ) 1, BlEfEkmE LTHMA S, HL,
ABTHAYHUE LA I, TR 2SR Ch 2 s,
BUTFTHoT,

S M ] CREIE SN2 BE A2 745 & (Table 11),

Table 9 HAHORHIERKHL OO TG TTIR] 0O B BEAR KX

Coefficient of correlation between elements of ‘IWW pumped for one

paddy’
ER SHOKAmEE | HhRE AR BEE
ER
2K EmmE -0.1715
3 DA 0.0471 -0.2563*
ARE 0.1338 0.2526% -0.1623
BB DARTE : T (+:5% *ok:1%)

HEILT s R B O BERE & A O FEAf L2 B 5~ % WF7E 11

BT A R0 S 5 3 e T R R I & v o T, TR
MORBEZF-EEZONLIHBENEHE 5D DT
T, RO REREY, bz THlo
B FEA~OU D 82 CHRMBEHE, Sk, KERA
DIFHE L o Tk & e B TREIE Sz,

2.3.11 BKKEDHEE

Bk, il S B REHIEHEANC X o TR
WMRRADLEZOND, FIT, ARRHEETH DM
WA OGEL, Hi-/okkiez AT 28R R HOA
RS LU, BT A2 1T o 7= (Fig. 18), 20
4CIC, IN, NC THE H/KHEIE, HAFE LTS 0F)E
HANRSINTEY, NN THEDLKED, MEIN=Z2FH
PIRIEENTND LD TH D, WITHEMFIH S HKET
W, SLHRORER, MERE TR OfEY, FEMRIH S
WKH T, R SN < Ao B A% COBER OME %
ENEIRFT 5,

Table 12 |Z#ERFH N H 5 IC B L VIN ThhE 5 71—
TOEFEHTTOFIIETH D, H/KKHE 1 LSS 5K
HAE (Fig. 15) 2> b EAKBESEEIEROL AL,
BIER Y Z AR AR S I R & W EE 2 /R L, Bk
RIS XY BKERE D EN DS A D, AR
WIRE LT3 % &, BREFERMTHRIH SN DKE
I, FERTAICER SR & < K H RS/ S UMER 23 R

Table 10 f 35 HusFERU R D BE (1 #1430 - HFI

Current land use of paddy field that removed IWW by classification of agricultural areas

EEihiiEn
Sk | #ihAgthisl | Fihg2 Sithish | PR S thisl | LR SEihis | B85
£ 167 9 21 89 42 6
I KA | 45 | 8 26 L 0 _.
o I 24 O 4 2 418 98 .. 0 __
BEOLMMA | A#t-%EB [ 20 [ 1 1 0 g 18 5l 0.
___EeEE | el o 4 .0 . .10 4 2 . 4 .
B 53 0 8 27 16 2
Table 11 f 3 HUBERI A1 0 B8 11 BE
Reason of removal by classification of agricultural areas
R T _ KEBA Bl AR~
~EE ERBEEE ELiE ek E £tk DR fEen
_EhRosst | o O f | O ... O |l
it £ 5.2 I R S © SR S O
PRREME | O | O | O ... O ___|.___ O ___|._.__ O
LLI P B2 3 Hh st o o (@) o (@) @] (@)
Table 12 SN 7= 7 N —TRIOEFE M GEFRHAY)
Various averages by categorized groups  (irrigation use in 2011)
PEEIAT | W R (/) [ WRKES | FHERMm | FHEEEM/s) | FHMREIE (%) | FHZREIE()
IC-1 B IE R 3 2.1 0.7 0.2 8
IC-2 188t i B 7 4.2 1.1 0.2 500
Ic-3 B s B 9 34 0.5 0.8 11
IC-4 =E - eoived 6 2.7 0.4 0.2 5
IN—{ |- EEEE | 28 9 .06 | . 01 ] 16 ..
o s B 1 20 0.8 N.D 185
IN-2 BRI B 9 25 0.5 0.5 11
IN-3 B IE R 30 1.9 05 0.6 9
HE R 3 3.0 05 0.4 39
IN-4 BRI IE R 8 1.7 0.4 26 6
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LTz, BREMEIERIRICIE, FRATATHIERN S L R
BT 7 DI SN BRI <, SRR AR L AU,
Y AR N S  RAHImA R b T, FEHERIE,
BULIRTT BB COFIMH OA Iz & 9 #8 R HuE 238
ANZ/NE <, ZAVLASN CUI - 2 3 sl /)~ 5 (L Ff) 3 stk
IZ72 513 E/haL otz

Table 13 |ZHERER R 20X A T TODBERFRIH b
2NN THRE D 7NV —7 OEFEHETH 5, #TirHh
39 & SR SEHE Gl 2 AR I R S FE R AL R & < FILH
ZROTERIT A7 <, PRI & L R RS T,
R AR AR TR I N S S FIH 2O T2 B AN 2\ ME
MR b7,

ZOLHI, MR EFIHCTHET A LT, FHS
NEBETTREIEHBAZIZENRH D Z ERHLNTR >
2o LML, #EEBROLTORM TIEr i oo
RN R B WME R B o 72,

2 ETOHAKKED LR FARE, BRO M
(Table 37, Table38) &M Ihi-\,

2.4 BKKEOEFHRES
BEAE SRR D> B FERE S AU 72 7KK B e~ 00 R BT B

FHEN D, FEEEE T OFIHOA B & 8RB TOF

AoFET, FASNIEKRKEDOETICENH DL Z &N

BN o7z, DUFICHEBEH TR A & BUOLRTFR B

TORMZ L CERK BTG 2 a1 5,

241 EHBBHTOIHA
AR 7 BEEE T H DI B TR S 2 Bk KEDTT

BeoetlL, H/KKEOVEREDFIFHN TR SN B /K B

TEAGKENEZ L EEZ NS, BEHMFHENOH

TETHHERE TR SN B EBAKEDOE T2 EET 5 L

UTFTDOZENEZD,

O FANRSLVERIT 1.5~25m Tholz, HEN & KK
DKL E DFEEFEGFELE T D L, EBRITEZOMRY:
DTHDHIENZ, LoT, FEHEN 0.75~1.25m 2
ENGAKEZFIH LT WS EEZ O,

@ BAOKHE KTV OZ LK HEEILXHE K 550a TH
ST MR 202 LLUF CEH &N T2, SZARKH EAE N
BETH D FRERKKEDFIHIZHE L TWDH EEZ B
%, E£7, BAKE 1 EHTZ 0 2K R EOE,
FTKIZEDFIHE LTS AHEERH Y, 5% OB
EARD LD,

@ Al ERTHE SN D EEEE, #1.0m/s LT
Thotz, FBENFIE ERERNEE L, BRI
LI-OFREEZLNDN, BREFMFAES LR1H
DT ENRBEINT,

@  JEHEE KB OFEICEEE 2T, TSk R A
RHBEICHE S NS, Bk HEE, MR EARLO M
Wb oF, Wi 02% (1/500) & 0 EAEDOKE TOF]
ABRRETHo T,

® PBEILFRERZ RS &, AR 3 M T
WCHAESCHHEREE L W o mHBICIRES - b0, f

%535 (2014)

Xﬂﬂﬁmﬁﬁ”ﬁﬁﬁﬁﬂﬁmﬁm|&xmg§§” SEE |

(RERLERDOHR) (F-LREDNE)
#AY:1 | Ic-1

Tih:2 1C-2

i3 Ic-3
Lififa Ic-4

EhrAY:1 IN-1

Eip:2 IN-2

H[E:3 IN-3

W4 IN-4

EIEN NC-3

ey NN-1

Tih:2 MNN-2

ffii:3 NN-3

L4 NN-2

Fig. 18 /KK D535
Classification of IWW
Table 13 A STz 7 )V —T7 B0 K FETFEIE
(REERIH - BUGLRAFR L)
Various averages by categorized groups

(removal in 2011)

SEEAT | HBKER | TOBE) | POBHARER ()|
&A1)
NN-1 13 2.2 12 3
NN-2 22 2.1 12 2
NN-3 94 2.2 5 6
NN-4 43 2.2 9 7

(LR H CIE B O SRR i 3 & W 2 e B CBE
&z, UL, BEILMASOHEO LHFIHAE RS L
AR HI LM, O E e & 2 R TR

DT ERHLNTIR o7, BIEBKHEE LTHAL T

DL LD &, BTTRHR LN TR, BE IR

Bo LRI, BHOHERERCH T, ZDLD

PRGNS, Rk, BAOKHEZFERIH LT

LEZLND,

PLbo X 5 75ER0 5, BKKENERE N THERET D
L LTIE, BN 1.5~2.5m TAAMA 20a LT &
INERBETH D Z &, KERAELMER 0.2% (1/500) L V%
VIKBRICER B SN D Z & LS STz, ARTTRYHIE O -1
S HI C OV B AU SR A8 Hh ] S a0 | LI S b
& 0 AEACZWEER & LT, B kO Rkic A%
FTHRHARL N O LHEEE ST,

FMERYAEND, KBS CHEEEKDN LI R
AT Cl, BXRSCHMASENREL Vo RFEHAY v b
R0, BEBICHECME &3 B LB W S OFE RN &
Wolz AUy ER®H D ZEEFIHAFEFRERT D ENHS
MR oTz, Thbix, EkkEEZSKBHTHRATS 2
L THRLNDNE & HEE SN D,

T XA, HARKIEITK D E AN TEKT LS H
T, ZOBERRICKHT HGEZ ER/RIICHLNT D7D
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W20, KEBRMLEETHKEE HSICEHKRTE S0 EWN
STEKEE, HKICEDOBREDHKT L —2FHL
TNBME VS LR AX = A Z N E NGNS 542
ERHDH, KR, BKEEHALNIT DI L1E, BERIC
KB TEHAKEZRAALTLL ) 72DIZt, EETH
%, ZZCIMETIE, KETHLI/L -7 kiRt %%
B LT, ASKIZRBEEEDFAE T B 2 Ml 2 Sk fR ik
TR —FARHEOMEIR 28 L TSNS T 5,

2.4.2 BHAXREFEHTORA

BUOLRTF B CTORIMIL, Hil-etiez RIS T 5729
IiTbnd EE26N5, 209 LERBENTORHENS
BHFNEHIE, Fig. 18 ®/FETIE ‘IC IT/HYM L, A
TR] T 397 Bt SO ek /A S5 T WA SR ML X, 4 ] D ] T 22
B MK - ZEHIX, B IREETTITY X, Koy R %
REFTH T B AR, RS R A TR A HIX AN 3% 4 T 5
DI, BAOKEOFNE 2 H AL Cla e < S ESEH]
RTAT D KD U S, RSB % <D A TIT H @
M35, M5 FEEE AT ORHA R ORITE A, 588
NC™ (ZHEY L, Fakil Bk B ) T NAE Bl X0 i ik DY
F WX, Ky R KB A e X, R s
AKMTAEF RS L, Znb 0% <IiE, btk BF3E%
1280 REEDOE KD ATRE A B KM 2 3 il S 7= Hi X
T, PAKEOERS I HMi B XEOMENEE1 5%
ZENEECH D, T LD RFNERNMTORD X DI
ST RIS, RORBENEBAEROLIZELEDOREY RH D
LT D,

ZIT, LS DB TORIFFE T DI TN D ST IR
Ao AT T ST b X & A RS R R R T T ) M X oD g4 A L
T, MO RAMRAAIE IS BN 5 75 500G ik i o0 R
PEEBT D,

(1) EEEMARTHFFHMRICE T SFEEFTEHICONT

ST AT T B K, SRR P A e A ) ook
FCAIE T D, MHIK TIEBE, #EEH T 6 FEOEAK
HAFA SN0, FOHE SRV REBIEAH DK
BEEAFIET D, YHIXIE, Rk 18 s b S R P iR IR
BRI L A HIBRIRELR RO HIE T v =7 M 2B
U= ay 7T, GKKEDEE X O Mg & R < &
% CEBEROERSBEELIN, 2O RGN
Blth SN HIXCTH 5,

WG (2010) 12 XAUE, HHIXIZB T 2 EARKE T
SCGED S 1693 FRIIIREICRIH STV, Ralf Tk 3 5
FTHANBL Lz, O L5 72T, HEZLEEME
L7V =7 a vy 7&K 17 4 - 18 FICBME Lk T4
W RIE L CRIE LR, KEDOE G L MRS %%
179 & LT DIREIEI LR 2 F &7, R I184FEL D
FROEEROFEELZEH L COKFE S EAETL, Ak 20
FEICH MR EZ B E Lz T KEOS] 2306 1
F, BUEH SO N A L U2 M A ORER, Fak
20 12 500 A, AL 21 R 600 ADKFE E 157,

F 7z, R 19 4 TR RT A OFR S TR I AR
ETDHHICA v H Ca—%IToTz, MEEDNETE KK

FRIHER CTH D, TORE, FICLLFOEEZH7,

< IO TR T 20 FRRE ORI A D - 72728, Rk 19 4
W CREZER 3 AN 3R E TR S £ Tl LT,
ZDOBRL, BKKEDOHIVEL S 50 7RV BElhR
VT ERAY B N0 THh B,

C BAOKHII R A RET A b0 EE S, BOOLOF
W25 D50 S ENZITEHAKERS 5 7=, BIERERFAIH &
NHEARKEL, FIAENRTRETHHALTWS,

PLED X ST, BkkKEI, RE~OBERDEWEEE
R bIdEE A Mg R & LTSN D Z L, B
EAEFICHKST D& -T2 5 2 LR S, Bk
AKHNE,  HUIEPE 2 R 813 5 gk oAl i AT A HiEhE R & LT
HENEREZATHIZENEXLND,

(2) EEEREEZHETUIMRXICEITHRFEFHIZONT

Ve R HETTIT BRI K 0, A I N2 Ti L CiriEd 5, 4
X TIXERAE, MR T 4 oG AKENFIH SN 5,
sk 20 AFICEARKEDORIFIEE 21T o TV D AR EED
LEEBEZDHDERE~DA VFE a—2iTo70, ZFDFERLL
TOEEE/FT,
CHICENBITFERAL S EAKENFHS LTS Z &
DV L TS, —RpdK BN 2 ek Tl Lz, 4
BFARME 2B O CWREDTIZ, #izo 70 oD
LHITD It E LMY TN E SO TGEESEIT-
7o FD XD TeTT, BAOKENEERHIEER TH D 2
LIZRShEN, HmimBi & B Lz,
< BKOKELII G O T RSB RIEAIE L, TR/ Nh
FARICREFEO B L LTEARKEICSNDH>TH B X
HEHIZLTWD,

DX H YK HERK S R T 5 &Rk S
N5 LT, EESDHHATORIFREZMIE LI 2 &R
Entz, L»L, fEHE (2007) 12 Liudy i
AKENFR LZER E LT, WREE L Ko FEIC X
DUWMNE TR, BHAKEORYER O ZNEIc Lz 2 &
DEF B, MHIKIZRBWCHHIER & L CHARKEIC
HEMEZR AR R0 E, SAKEDO G 725 H 23 F
HThoLEBLZOND, BURIE, BAOKEDOREE~D
FIAC M < 5 7 CORAFIRB O FHMl 0t LT, B IR
DN RNFHRAR C DK HE D BUVERL A R DFENH & D SR & 1T -
TW5,

(3) BARFEENTOERSES

2 MK TOEYE < D HORETEENR 2 KB L 7= 5 5,
HUsE R DNEE 21T 5 & 50T, KK B Hi G R ©
HDHEOERBMOBEETHD Z ENRBINT, £, BV
Rz 2 MR ORI, REENSHEMANOLTO
FIAE, BHEOICRRITHD LIS T 5,

BARKE & S LT fE R, BRI &4, 2o BLLIRAT
THHRH SN B ERKHE, BRI O B O KK
AT, EEHIERIAR U CH AR A EEN K E < 24
K EHEFE S P NMER SR EN TN D, EHARKEOERENK
TN LSRR LS RY, ZARAKHEESA RN &
INHES D KB D7 oD 2 LG, RN D B CTHI%
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FICARFI 2 S CRIA SN D EARKETH H 2 L 3RS
N5, Fio, OIS, B O L R
M TH D0, WD SBULRTTE B CTHIA S 28Kk
ARELIE, S e 1 L S i ek C O I 3 FRRE L
2\, BUGCRIFE R CRIH S 2 80K EE, WithX & [F
BEICEER 7 &l LT 2 Ml CARFIZ2 54 T THRIH
ENHLDEHEESND, Lo T, BB B
THIA SN 2 B AOKEDIERESRAIFI, EREREI/KKEID
MBI E L COMEE AT 5 L5832 2 L LHEZsh
%,

RSN E Ui, #BUCRAF B A CHiAOKE 2 RIS -4
D=0z, FERSEOEKKEIC T 2 i HIEE» S, (E
RENPOHFE LW EFM SN MMEEHA ST L
R0, BIFEEI~OSMERE IR E MFTEN 2T 5
ZETEL DANEINCBINT D Lo IclhEmiTnZ en
BB END, £ 2T, IVIETIIBDOLRAAR TR
T 5 H T 7 FERE & F ORREORIE T DAL D ME % B 5 2
129572008, {EROBKAKET 62 BTN O
FINZMEFRFE 2 SaT L, VETIE, HICEERE-2
ez, EROBIEEEICSML L S LT 28 ol EE
R OfFEH % L TH BT 5,

2.5 IME
AETIE, LAETHHH SN EBAKKEOF HHLE~D

BEBHGHEND, UUTOZ ERH LN T,

@ 2011 AEFERMFAT, WAETIE 41 H1X 133 Ok
KENBUE LT, 209 BB TR I 238l
JEARAE B B TR ALV KE (EER )
%27 HiX 79 H, FERE B 0O TRIA oo BbE R A
B E & D 7KK E (GEE - BULIRAFRIA) 13 8 HulX 25
5, BEMRIIZ 22 OB ERT B IO RS KK
HO(BOCRAARN) 1, 3 X 18 B, KL - fEk e
DOEAKH (PR1E) 1%, 7HIX 11 £ TH -7, 1980 4F
RAIBE T ORI & el U CHERE B T ORI 35%
ETR LT,

© MEWMOMAEND, REEIEHAKEZFINT 58HH
& LTI, REIEEST X R 7L el U TR B A AR
Th5dI &0, TS T NRICEREE 2T
TRWER, FIHZCOBEEE LT, MXEICLD
BHEMEES T B FEIC L KRV AT LOER
AT XA 7 (BKEEE ORE TIERy) ~oE
WL Z, BAOKHERES O N ERENET b,
R BE I B R LT D W C U 3 el S R i i 78 R 7
0, BRI &M R, EICEREO R ER
I ORI E R T EADE T L WS T BRIZRS
NT= DIzt LT, Wi ik & (L S5 ek <k
TSN 2 THEAREE, KERRA O, Sk &
Wo BB Y, FEXAIC SRR B TR IE S
77

@ JKHEFHEITOEING, FH I D EAOKFEORED 1T
K AT LTHRIp o7, BRI, BkokdE 1 K2

#5373 (2014)

U CHEEO KBS ZAT 5 24 70, HBAKHE 1
FETKE 1AL ZHEET D KRBT AT, EENKEL
ZAKHEENIRWMER S R 67z, L, DAET
FH SN DHAKKEDRKENREDZ A T Th DI
0, BAKE 1 ZETKE 1 BEREES 2 2 A 7 DKHE
ZRHE L CHRE R LD &, BDLIRE R CORIMOf
IESOST S 2 EHIBIE T, FIH S D 8B KKED
FECICEN RO, BARRIZIE, EHEEE, BDL
TRAF H AT ORI O A B3 S 35 i A Hs s Kl
BT/ S K, AL CIEP i R k& i R
i, (L M~ ARSI N S < e o T, E T
AT B I © LI P R SE MU 2 72 2 12 DU R JE R
IFEL, EAMEEARIIAIS, FHZEEETNS
KpBHMEmA RGN, HL, BULRF R THRM
SHDAKEE, ARACEENRRE < 4K M
INEWEIB R NI, T DX D ITEAKKEDOIFFEE
RRORE LI, R RBD R A H B CTOFRIH D
AEETHET D ENTE,

@ BURFAR TR 21X 5, P R EE R ]

X & R IR A BT B M X CRA & Y SR A A AT o 7
FER, MmO RAMREEENCSMT 5 & >, 8
HKAKBENHILER CTH D &L ORBOFETH D Z N
RS, UL EORERNSEAOKEX, WERNHO
ke B & L CORITINZ T, Mg & 2 2 Tl
RECBOCHB TR SN D Z E BB E N>
7

®  HIKKEOHERE B M TOIFRSMIE, BED 1.5~2.5m

TEASHEMEDS 02ha LR E/NRETH D 2 &, KEIK
AELAEI 0.2% K D FRVKESICERE S D Z LA
LTl oT, Fio, BUGCRE B TOFERSRMIL,
FERESEAOKEICHIER & L Cofifdzf7 2% &
kT H & LHEmRE N,



Bt — MM AOK OB EE &AM EOFHI B 5 5 15 15

I JKKEDGKEENEE
I RILX—FIASEDEEER

3.1 ®FEEM

BAOKHLY, SERERREBILIE, BiR S 7HARF
BAOE 2 CWIKBER, B¥EE &R, Sk
RN DR ET, FIHEDEE L T\ 5, —FT, BifE
THEHAKBEOEKERFEN, HBAR O E Vol
AUy MIFHLT, FATAEERLAET S, 2T,
il & PO T TIHEAKE S KT L LTtk
BIAETH LN WREE B L HEE SN D, £12, K
KRENZHRZ RN X —2FIHT 5720, BEDRET ADOH
BlcbEHGTEseEx0N, FIAZEETIERENHD
EEZLND,

JEEF IR TE L L TEHARKEEZRINLTHHH 20
W2, FAKESICEEE A ATRED & 9 2 &\ 9 SRR IZ B
TOHAE, HETDIEEOREOEKENELNLNE
WO BBAREEICE T A AN EETH S, L, Hkk
LD FRIE RO G S DB PE I B3 B EhE, W=l
S (1986) 12 L 0 REA IR FIAR Mt (X D35 7K 7K 1 % 43
IR EBR AT ooy (LUFBERE BT D) LSS
HA72 5720, HAOKEOFI A 2 S & 572011, #
K E D BEREDS R S TG O iE 2 UG 95 2
EVNEETH D,

L AT, BAOKETKEICIRFET itk L ¥ —%
FIALT, KEZFEEESESZETEHKEITY, Lo T,
B KR = kL F — R R, KEOBEREC, St
BRI DKEOEBENEET I EEZOND,

Z TR, BAKERARKNIERETH 28K 21T
5L THELNAMEEHAL ST 5 A B, A%k
BRIC & D, WAL L 72 D EHKKERRE L L D KB~ DHE
R ORBOAES, FERKEEO TSR DA K H
DRI E KR BEDOBIRICRIETBICE R LT, Sk
PR O L —FIRFEEZ B O nIcT 5,

3.2 BARAE

E7KOK BLO B/ R0 = 0 L 3 —FI B RR I A AR SR 7>
DIRFTT 5, BONTRERE, AN TEAINLEK
KENZHH LT, ARBYeBERE DR TH S 2l % &
RIIZBA ST 5, LLUFICFERIZ AW D EK KB O T
& ERTIEE RS,

3.2.1 EETHWAEKKE (HEEIKE)

BER (B 5, 1986) TIXERR 1.2m THEEREAY 3~5rpm
TOMREN T SN T WD, H23ETIKERAED 1.2m TF
JHENDBAOKBITIF L A LR, FZTAREOERTH
WA KK ELE, R Ok D AOK O B O
FESARI G, HAR 2.0m §itE 0N bR 20 &Il S iz
72D, A 2.0m OEKKE (Fig. 19) & L7z, FEM7ZR RS
I, B 2.0m 7 T ADEIKAKHEN S H S5 AROTithZe
K OEAKEZET /I LT /1 A7 —/LCHYEL 72 (Fig.
20),

FEEBRTHW S EAKEL, FICAMZFT L CREL-
2%, WK OMRED OMEHE, AMCOMLARNETH -7
Tk E W, KZRIT=YHE AV, ~HEK 0.8mX
0.4m TR I A 12mm TH 5, il & AKZHRZE S A O’
XA & 2,

Kz B BT 2R ORE T EE, K& HTT2 HED
D, —DISMEWE A KK EOREE T I < B
EATCRET IO (VIER) &, bH—2F I
HEDRZKEOKZRICERESEL2 L0 HEX) THDH,
PRETIEINS OFAKITIZIERSETH DA, 4 RITA]
FOXA T ERBRIANDZ L E LT, TOEBE, FHO
RREAEIC L - CH IR CHEKEN R D (B 5,
1986) 7=, MERERHNZ 1T 5 72 DIi%, o /2 O E A
EEHONITO2VERS LD TH D, BRI, &
DAENZRGAEN, R KE P < b0 HEEORK
D7, DD, JEEEE SR OEA TR~ DK 43I
TET, AENMEVESE, Kl F0b < AN HEOR
KIZZ N ODRE~DEKITES TH D, TDI=w, KH
DERRLE OEZ L ICHKICH LI/ OREA LR 5
EEZEZHNDD, FIANLWER 2.0m T O 7 fa Ok &

=

Fig. 19 BRIk H

Model water wheel

o =[2)
400mm \.._, |
1000mm
800mm
2000mm
Fig. 20 FURIK dLod %

Specification of model water wheel
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AETIAATH D,

RORIZ, EETHEEESy MR MY, KH, 44
JABENFIR SR, AR E X A2 5o CRETHT
WAIRIA SN AEM 2 H Y, BERT O D ~HEEDOMEREDR
AR CE LM Lz, fo~Hkig, RHX R
2\ VUTS # A 7 TR S 400mm & L7, fROREME 01,
Fig.21 D L9 ICEFTEIN D,

3.2.2 EEKEELERAE
(1) EERKE

FEERKIRIT AR 40m, 18 Im TR 0.8m’/s OPERE
BT %, BAKHEI, FERUKEE O b HSIZK R & K E
FAREROMIC 0.15m ORIBE & %1 5 L 5 1TKBGICRRE L7
(Fig. 22), AL, FEBUKEOKEEER TN 2m &<, £
D F F T LG Kt 0.8m’s & EBKEIZH LT
B EHH L 72 WEIF O R A G bW ERE X Bk
723, KEFREHS ORI Sm IZKESE D 0.965m D b
JEZ & LTz,

KK BT SR K I O TR R M SRR E L, K EE ) S B
b B FERER 2m I — R RO E 23R E LTk
ALDFHUZAT > 72 (Fig. 23), KALFFORREHLSIE, F2BRK
FE ORI ERR B L AKEOILNEND, K biEt)
WRNEDSEHAIC & 50T, BS 2@ L QRE L,
(2) EBRAZE

FEBRIL, EFKKAZERSE LR (UL FEREE) &
RN ZZEB) ST, Fiii L KO D & ISR K B 2
HE LTz, RO, BROKERRmICRESND T — MO
S CITF—bhEE) TR L, KiaZBbsE 58
I, AKREOKRZHROKELR (Fig. 24 ; LUTFKEEE) 1ITX
ST, KEMRNZT DT RV —NE(L LRI e
KETEEBEZONZNETHD, BEELSEDL LT
Al — KPR Tl e 2 b S, BkEEe= 3L —F|
FREDOENERAT D, £72, KEEZKKEICHET S &
W EFRRETDLEBZ 0NN, TIITKEE~DKHERE
BT DG & e D2, KEE E, B FICHRE S
NP —RAUKN R &2 VT, FFERSITREREIC K
2 HE T KA A HE LT,

BN Bdo 1T T2 KkIE, KERICERE S L fiiick
EWE LT oMBARE LBICEKL, ZAEOBEE

5535 (2014)
POEKEZPE Lz, ZABOARMNGFHETE WD
HEOPKEOERIE, N VIC—HBEKLTA My 77 F
v FCMARICR DR EZNET 52 & THKEEZFHEL
oo F, BIIKEOBERLEFRASOESEZAH LT, AHER
B LT KREBAUAKESERNE I ICERBE L, 72
BAOKEO RS, BHNAOA Ny 7T U+ v FE2HNT
SEIE L, MfEZBR 2 3 B0 O & LTz,

7k, FEBRTHRETLHIROBEMLEZ D S0 UORETT
5 HBYC, FRDKEZ W TR O EA L & GKkm s OB
% RO TMIREAT o 7o, TARIERRIL, FORE[E L
207, 357, 50° , 657 TATV, [En¥ & ik o Magdh
WD, 357 L 50° OEKEDSERAIIC BAF & fIkr S e,

1EE & (VU75)
O(HNE):83mm
1:400mm

KA TE $92.160

Fig. 21 KA~ ORRE A DO EHR
Definition of setting angle of bucket

115mm
485mm
T3 400mm
2000mm 800mm 150mm
n 965mm
1000mm
Fig. 22 ALK O KEE~DFXER B

Setting position of model water wheel in experimental channel

[ —tisvmist || e || v —tsvnmat

]

]

; LRHPSOEM |

I
| | 1
!! |

1
. |
25m 22m  2im 20m 19m 18m 15m Om

Fig. 23 FEBoKg O %

Specification of experimental channel
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UL, Tl F8R ClIERR E KN % Al DR & M4 2 & 1 2fe—
L7ghofoicth, O MR CHKRCRERSZ JIE L
ToRERDEIR 0, R OFRE A B[ TR —7KIEE T DK
BOBERW R LA NETH T, 72, BELEAED
15° FBgE & IRz, RfREZH#R L TREdT 2 0EmENE 2
bz, T T, AERTEIROBREALOBREL 5° M
e L, SREKN bEEMAER CIRIER—IZ/d L o2l
7oo ZOEBRITARIARFER & ER Uitk 5, £
7o, TARERTHEONIZMH O E A L, BEROR R
(B, 1986) L F7polz, ARER PO EREMIL,

KEER:h

Fig. 24 /KEEDER
Definition of ‘submerging depth’
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17

IKEDERRLE OFEN R D125, KK #E & %
BEHR & 4T U TR O il 2 4T - 12, = DFEBR %,
1% TR EBR) L 38 Litkdmik+ 5,

a) REER

AREBROIFREA L LT, ERjiia% 0.14, 0.23, 0.32,
0.41, 0.50m%s O 5 7 —AF%E Uiz, £72, & FEBRifETK
MDA B L Z 250mm~600mm F T 50mm %7 CTill
ETEDHLIT, FHmTy—ror—rEms LLFY—h
) LKA GREKNL) OBR (Fig.25) ZBI5zL
7= NRIEIC & » CRRMERICKR T2 7 — M S 2T 5
ZETHKNEFIE LT, ZOXIITHOREMET LI2FE
BRI 5 77— A, BRTEKNL 8 77— A DA G 40 7 — A THk
B mlfntk, KEELE, BHFAIEZZNENEE LR, 7
B, RELLZKEE KNS, AERTORBEITK 0.0~
2.0m/s & 7podtz, BT ZEHIXIZ I W CHEBEINC I E L
FoVE (BBREHTHEFHC X 0 B 7 i 3 MR T, 6 BRI 1
RCHE L7 EE) BB L2 0.8m/s Tho7oZ &0vb,
ARERR A — ZFBIEMED B 5 il 2 BT E T D &l
T %,

700 - ~2.0
ME:0. 2905
s0|[ - £RxE
|- TRk o) .
eowe JEE (m/'s) b .
oy %
4o 1.0 ;
300 0.5
mu T
400
700 - ~2.0
m‘
L1.5
21 &
— ~1.0 %
300 4 0.5
m‘ T
400

SBTHIT 2 2 FTOKALEF DI Z -V CTEMR LTz,

Fig. 25 AFRTORERBERFO 7 — b S LKAL, FHOBGR

Relationship between gate height and water level and velocity of flow in this experiment
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T/, FOBREAEL 25 ~55° £TS5° AL, &
AETLROFHZIT o7z, AL, s 7 — hEE D5
TERES T, HHR & 722 2 B DF R N 2e S th 3 38 4L LT T
W, ZOHEITHE LR -7z,

b) HEFRZEER

B EBRIE, PR FERGA: & Rlisd 2 RS L T,
Bk BT 5, BARRIITRER O BRI, KEE
22 1.2m Tfd (N2 55mm R & 680mm) % 8 Of%E L, fi
DOREAEN 5° ~25 £TO 5° A CREHIL 3, 4,
Stppm D 3 —ATH D, ZOL IR LI, Fo-HE
RAKRFEOBERNRIR D120, MERERICBON T, EHok
BT DR OHEIARERE RS U, JEHE A RE#H

100 ' ' ! L2 g
80 |FR0. 14m’/s
35" - 35
E 60 |+ 40° — 45 = 50°
w = 55° 1.5+
40 |om-m HE OKERIBEES :n/s)

m/s)

‘lw T T ] 1
300 400 500 600
7R E R B Rk A ()
100 1 1 1 1
g0 |FERO0. 3m'/s
—— 0 - o
Eooo | 4 = 45 = 5
.- 55°
W 40 |--e- FE OKERBES : n/s)

T
400 500

FKERERE 7K AL (nm)

1.5+
1.0~
%60 —— 25" 4 300 = 35 ]
—x— §0* —— 45 = 50
~80- . 55
=eee THE OKERIRES : m/s)
-100 I ] | I
300 400 500 800
KRR B85 KA (o)
Fig. 26

P AR e i s

i (m/s)

%535 (2014)

EHRIT AR TTIETE D LT Lz, TORE, £
FELE 0.185, 0.230, 0275, 0.320m%/s O 4 /77— AT, KL
IIA R T4 SRIERE LT, BORBEMENS , 15,
25° O3 — A TEKESEE I LT,

3.3 AEROHER
3.3.1 BKKEREIZ K BIELIFKEEKBADEE
TR LA R P R 0D 7K BLIEL B AR 0D AL B3 1 b S KA & K
RIS DIRNL & DB S (BLUTFHE R KRAL) 2 A& 3R =
BICR S & (Fig. 26), WA 0.32m/s BLF OE LI /KALIE
A2 20mm Rif: T 523, FEN 0.41mYs OREL, KEHR
FRE RO KALAS 300~350mm O REIHE FIF /KA ASE DI

100 : ' : 8
g0 |0, 20"/s
—— 25° 0 — 35°
E604 |-+ 40 5 = 50°
S . 55° 1.5+
§ 404 |---- FE CkERBEER:n's)
K2l 5 0
% m@g"h-'_'—‘@‘w-E
'Y -
"'2‘]_ “"h‘
=] Teee
&40 — 0.5
‘ --..______ . 9 =
*‘Gu" i -
_Bu_
-IOU T T T 1
300 400 500 600

40T T g0 a1/
LA I T 2° = 385° 9.5
® 011" Lo 45 o 50°
80 | = 55°
-ee- R ODKEFRIEES  n/s)
=100 T T — T
300 400 500 600
FKEER B E KA (nm)

RIEDORE K D ERANARNL G E R O KA Z T2

Fluctuation of water level in water gauge position located upstream of model water wheel
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AR ST, 0.50mYs OFFOIE EIF KA TIE, 7K
HRFRE RO KNLAS 350mm RifE DA, HE EIFARAE
1E Omm AR 72 M S 4L, EORIEOKMIZEIT 5
HE EFRAL S, Mo & ST O E A RIS & - Tl
NELDEEN R B, £, RESEDTHIFEE, K
A ZETNFEIE 0~20mm [ZUXHE L 7=,

BIRANTRD &, REBRFMITI T 2R KOIE RIFKAL
IEVEE 2.0m/s TRBARZRBERKNALA 250mm Aijfs (KR
100mm Fiif%) OFRFZFAEL, ) 80mm ThHo7z, HLEN
PSS D lr— A TOHE_ LRI, #43 20~30mm LA FTH
o7z, ZZ CHIKEOAMREIE, T BRI E
e TRREHAME KR (RMokER, 2001) Lo (1)
THEIND,

2
&zmd+ﬁ%+m (1)

Fy  BE a: HERKIZET 57 A—%
B FHOKGEICE T 587 A—4  d: gREKEGE

v? iRk, KEENHRICBT /87 A —X

AKEBRTHWIZAKBEEFIZHLT, a=005 B=
0.5 h,=01& L723G6E, KEKED 0.35m~0.55m £ T
0.05m ZACZL LIZBEa D0 E (Fig. 27) ZRd, =
T CEREKREEDS 0.35m 72 &, BIKKHEDOKZRF S F 1\
W57k L, 0.55m TEEAKET 5,

TP KIBICE > TERBENRR DN, FEN
2.0m/s LL T CaERIKTED 0.55m LL F DA, B THREBE
235 0.23m FERD bz, Fo, LR EDOSMD
LW EEZ SN DHHED 0.0m/s 2O FKIEN 0.35m D
ADOEBEIL 0.12m Thoto, Lo T, KBFHEE THRK
80mm FREIEFEA L 72 B AKALIE, /KRERRERTOKEE DS
WEOHBANIZIINE S EEX LD, HLEBEERT 2, K
BRRRE RN 350mm LV RWEE, HAKEOHKE
DI I 5 720, BUEMNZFI A rTEE72 St 13k Bk
FREREAKALAS 350mm LA KEEMR O AKEDE : 200mm LL L)
ThbH, TOHAE, KEOWIESEDOKESEMHIZE > TR
7250, B ETF KA 20~30mm LN CTH D, Lo T,
ARFEBRGAF O X 9 2K EE TR R B I & DKM AT
LThHY, REBRTHWZEKKEZHE L THHEAKDD
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Fig. 27 ARFEBOKEE TORRFKIED & DK DR =

Allowance height of water channel by setting water level

BliZaneBz 6 b,

3.3.2 #HKE

Fig. 28 |Z & FHBr — A COPpKE A 7R LTz, 723, Fig. 28
DOREEN I KB AKRZIHOKERTH D, Tz AV FiHIE,
KEDKZHUNER T D FAKD I DOEEN ) TNz
B TH D, KEFIZ 150mm & 125 & KBRGEERF DKM
b,

BkEIE, KEBENEVFEED o7, T IUTKETE
DV I3RS A D ENCKE T2 5K FICEAB
9ozl ELLNE, £, TENSZWVESKERS
e MMM R STz, AREBRTHWCEKOKEL, Ff4
BDEWE Tmih (1.94L7s) BEHKT 5 Z EBNHL TR
Sl ZHUE, AHLICHET D L, K 164mYd TH D,
[FAl—KNLC, BKRENZWAEL R D &, R 0.14m’s
DFEIIAIEN 25°~40° TH 5, 023 m’/s, 0.32m’/s, 0.41
m/s DAL 300 ~45° TOEKENE L, 0.50 mY/s T,
35°~50°CTh o7z,

BL, MENLVRHILE, ROREAEZMOEKEDE
DRENZ LD D, REPNIEFROBREAEIL 35~50° 2
ERELTNDEBZbND, ZOMEE, TiEREH
HehhrY4eBELLND,

3.3.3 BKKEDEEH

FEBRGMR OB KK EDRIERE A LD & (Table 14), i
B3 0.14m’/s ORE, &2 TOr—ATEEEEA 1 rpm &
ZIRM o T, WEMN 023 mYs LAETIE, KuNEL 5L
Bl AN S < A DA R b iz, 2k, F—i&T
KA EL 72D EFENNES K A2 D72, KEOIIIRIKE
T ANRT o= Z E RN E L LRI,

3.3.4 Bk
(1) $BkzhE

BRI B LBk BITKT % EEOBAREOEIE
LEFT D, BKDF, 1T (2) TEHETE S,

w = Qo/ Q¢ (2)
Qo : EEDOHKE(mM3/s) Q. : B LK EmM/s)

PR EoOBKEIE, KEIZHRE SN DR ORFE & H o
BLOEEHE»OFHEIND, BEI2iE (3) THRA
Ihb,

Qc=V-n-rpm (3)
V:EORMEmM?) n: B0 rpm : [\l

AEBRTHWEZEL, He®E (VU75) TR 83mm, &
& 400mm TH 5, Lo CHEMIL 0.002163m* (2.16L) & 72
%, MOEIX8O>THD, Lo TKENIEERTLHZ LT
B EI130.0173 m® (17.30L) DKM TS, L->TH
IRENZR 1T

Nw = 0,/(0.0173 - rpm) (4)

TRETE 5,

ARERCHONIAERP K ELHE N L, Fig.29 12
R L7, Fig. 28 D/KE & Fig. 29 OE/KHERE AL~ 2%
&, b RAF e MR 2 R T AKIR R, BRI BEKRE X
0 RO 72 DM AR 472, Fig. 28 & Fig. 29 Tldjii &
BRI UCOKI A LB ST D70, KUBRE< 725
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EVREDBELS 72V, EHREHIELS 2D, —JT TR E <
5 e, FIEEVRKET DD HSIKREIIAND,
XoT, f—2®7 DBKETHADL LHENEL o7
EHERE N, AL, KNNEL 2D X, KEEED
FREES TS 725 2 E B EERITEL 72 D,

HBKEIT, Fig. 29 72 D BT 75~80% R EG 517,
(2) EEHEBKE - BKHDEOER

Fig. 30, Fig. 31 [ZKZROHEEKREEN I LZ 200~
400mm ¥ C 50mm %] A CTOREEL & HkE (EH) BIO
ke (F5) OBMRE R LT,

IREEEAN Y 200mm CIEEKENE, [FEE00Y 6~10rpm
DR THARERZE B L 2D B OO 5m’/h FLfE Tk
HETOEHKREELSNTO o7, TR U THROMAET
357 ~50° CTRUVWERENRE SN, BKSHEITRETH
80%C, BRLeREHEHNSKE AR ICON T T 56
VA TASY sl

IKVEVRIN 250~400mm TiE, [AH5325 10rpm LA F Tl
KBXEHRE B L CTE < BART BN A 6, kK
T TmYh BEEK Sz, —HEKFRIIEERE A B L%
3~8rpm T 70~80% % L7, RIDOMETILZ ZThH 35°
~50° TEIAKE, AR E BB &V WERE A R
DT ENRENT,

IRERIZ K o Tl & Bk G, Sk EOBIRH 572
STERE LT, ~OKDODAYRTERETHND, 4
KA ICRESND -0, KBERETE D LK
BDHTZALT, BKESE KRB LIz EZ bR
Too E7z, RERSEM Trih bKEENE L 200mm T LA
R TE IR o728, FHEE N % < THEKRENEA L,
X, MHEENETE B DI A TV A KDREIZ A
THKRTE ol b RSN D, 2D XHIT, [REEEKIE
BK BB RDRICRE S WBE L 250, Bif7aMERE
FAET DAL, HD—EOHPHIZH D Z & B3 BT
o,
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Pumping discharge by experimental condition
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Pumping efficiency by experimental condition
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a 1 1 1 1 L
6 =
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e
= 4 ¥
%
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Relationship between rotation number and pumping discharge and pumping efficiency
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Relationship between rotation number and pumping discharge and pumping efficiency
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Table 14 EBRSEM: (g - 77— MIE) B0 KED AR
Rotation number by experimental condition
BKKE (VEAT) jBRE A E LEERE(rpm)
L= B | BEOKE | KEEA| 25° 30° 35° 40° 45° 50° 55° 1
(m’/s) (mm) (mm) (mm)
47 | 24969 | 9969
97 | 30029 | 150.29
146 | 34988 | 199.88
014 196 | 40049 | 250.49 0527 0.603 0.592 0523 0517 0.505 0.545
245 | 45008 | 300.08 0.741 0.754 0.693 0.678 0.661 0.654 0.697
294 | 49967 | 349.67 0.726 0728 0.726 0.662 0681 0.664 0698
344 | 55028 | 400.28 0.692 0673 0.664 0.651 0.652 0.627 0.660
393 | 599.87 | 449.87 0.468 0.459 0434 0412 0.385 0.403 0427
= B | BEKE | KERN]| 25° 30° 35° 40° 45° 50° 55° Ty
(m’/s) (mm) (mm) (mm)
-23 | 24825 | 98.25 6.636 6.493 6.491 6.535 6.562 6.539 6.543
26 | 29639 | 146.39 3.699 3579 3.239 3215 3.060 2915 3.285
75 | 34625 | 196.25 3.279 3.154 3.160 3.032 3.146 2.981 3.125
023 125 | 39826 | 248.26 3.114 3.027 3.074 2.959 2.986 2.881 3.007
: 174 | 44975 | 29975 2.940 2.832 2.822 2.788 2813 2.779 2.829
223 | 501.12 | 351.12 2756 2.695 2681 2631 2.661 2.638 2677
273 | 552.82 | 402.82 2.566 2518 2532 2.500 2.483 2.486 2514
322 | 60215 [ 452.15 2.282 2272 2.300 2.259 2.261 2.239 2.269
g | 7 | kERE| R
3 & BRI | KEREN] 25° 30° 35° 40° 45° 50° 55° T
(m/s) (mm) (mm) (mm)
-100 | 24630 | 96.30 | 10655 | 10255 | 10580 | 10612 | 10.618 | 10.718 10573
-42 | 29215 | 142.15 8.646 8.659 8.502 8.627 8.636 8.668 8.502 8.606
15 | 34376 | 193.76 6.122 6.005 5.899 5.886 5874 5.854 5.865 5929
0.2 69 | 39703 | 24703 5440 5.360 5.329 5377 5353 5312 5.265 5348
: 120 | 44986 | 299.86 4.966 4914 4912 4.905 4.861 4831 4.806 4.885
169 | 501.70 | 351.70 4588 4568 4557 4585 4.495 4525 4553
215 | 55032 | 400.32 4296 4278 4244 4245 4176 4.200 4.240
259 | 59589 [ 44589 3.929 3.937 3.926 3.920 3.856 3.864 3.905
wo | ML | KEREE | HE
L= B | BEOKE | KEEA| 25° 30° 35° 40° 45° 50° 55° 1
@79 | o) | (mm) | (mm)
-174 | 25157 | 10157 12889 | 12736 | 12755 | 12597 | 13.092 | 12.661 | 12.788
-104 | 28981 | 139.81 11302 | 11107 | 11184 | 12407 | 11225 | 11.293 | 11.420
-39 | 33842 | 188.42 9620 9413 9510 9.371 9.437 9455 9468
041 23 | 39530 | 24530 7.786 7.671 7.702 7.687 7.668 7557 7678
79 | 45360 | 303.60 6.870 6.879 6.889 6.848 6.859 6.761 6.851
131 | 51140 | 361.40 6.303 6.301 6.295 6.234 6.246 6.209 6.265
179 | 56567 | 415.67 5767 5768 5.804 5769 5.756 5707 5762
222 | 613.01 | 463.01 5.330 5.327 5.333 5.306 5.267 5268 5.305
wm | ML | KERER | HE
= B | BEOKE | KERN]| 25° 30° 35° 40° 45° 50° 55° Ty
(m’/s) (mm) (mm) (mm)
-203 | 25569 | 105.69 12928 | 12696 | 13523 | 13.026 13.043
-132 | 28950 | 13950 13483 | 13187 | 13.098 | 13.381 13.287
—65 | 34345 | 19345 11314 | 11194 | 11349 | 11310 | 11.712 | 11.066 | 11.324
0.50 -4 | 40108 | 251.08 9.187 9.006 9.055 8.926 9.504 9.110 9.131
: 53 | 457.35 | 307.35 7.921 7.852 7.850 7.785 8.215 7.850 7.912
104 | 50821 | 358.21 7212 7.128 7.118 7.168 7411 7.151 7.198
151 | 555.90 | 405.90 6.635 6.608 6.638 6.614 6.824 6.589 6.651
192 | 59041 | 44941 6117 6.054 6.122 6.090 6.341 6.094 6.136
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3.3.5 IXRILX—FAHEHEORE

Bk #IE, KEEICIRAE T B =) L F— 2 H LTk
EIT9, 2T, BARKED = 3oL —FI R 2 Fet
T %, Fig.32 O X D IKBEITIHBAOKERHE SN, HKE
ToH%E, BAOKEOHERIIX (5) THETX S,

Py=p"9 Qu-hy (W) (5)
p KD 1000(kg/m3)) Qy : HBKEmMS
/s) g : EIIEE(m/s?) hy : EEFE(m)

Wi T - o= 2 F—I303X (6) L7225,

Hy =Hy;+h, (6)

HyH, : F Wi O 2K (m)  hy : HBIIKEE(mM)

HWriE oK (7), (8) THHETE 5,

Hy = hy + 2z, +v{/2g (7)

Hy = hy + zg + v3/2g (8)
h: K&Em) v iiEGm/s) g BEHMEE(m/s?)

z KK (M) H, : £/KEEE(m)

Wi 1 - 108 C O KRKERIE, BRI R KT R, & B7KK
LD EAKICFIA L= 3oL X —12B§ 5 $R 2K BER, T
MATE D, Ko T, BAKEOBEICHW TR F—
I3 (9) CTEEHETE S,

hy = Hy — (Hy + hy) (9)

BEBIRJOKTHIZ A NV — T A R8T (10)

TEHETE 5,
hy = f-1-E0. SR (10)

L : Wi oo FHE
S BEERERR S

FEBHE ARSI (11) TREEND,

B : KEEME(mM) h : K¥%E(m)

f== (11)

LA VA Re)EA (12) THE SN D,

Re = ”7l (12)

K DEREVERREVIZAKIE TR E S D, AEBR TOKIRIX
5C~14CTH -7 DT, BfitEREIE 0.00117~0.00152 &
VAESY i

Z 2 TEARKED = T —RI R, (3, Wi Tk

5535  (2014)
PRV —0 ) BEERBAZRO & (UL N H
BETZ L —B LR 16T, BRICHAWZZ 3L
F—RBOFIG L2y, A (13) THETE?,

Pw

w=""0"2a (13)

Fig. 33, Fig. 34 |2 /KR’ E L% 200~400mm % T 50mm
AT O T — BT HHIKIH & BKIZ S =21
F—FHE (EFR) BLOzxAX—FHDROBRE
KT,

72720, KEAZRETDHZETELRTNEET LD,
ARH BRI oW 123 Fifilrm 1 kv @< 22208, e
& IKNL D AU W T OKRAZANr T L0 &< 72 55
AbLRELEZ, ZhIE, FICRETEN 0.5m’s TH L FE
L7z, BREFED 0.5m’/s LLAN CTITHE_ BT ARG~ A
Ao T EE %, BE RS 0.5m’/s TIEATORERE
BRI U TR 24T o 72,

ZOFER, KEEZEN 250mm ORI AKIZE S =)L ¥ —
EHEN R REL, K THI8~I9W & 72D, =x/LF
—FI %= b W7 i [ 4 2k = kL 3 — B O SIS AL HE N
L, &K THK 60%TH-oT2, Z0L&OREREIIEI 9rpm
T o T2, KEED 300mm LL EI27e 5 & Wrim R A %L
F—BOBIN R L F— il f 0= 3oL X —F %)
BIFHOINM L, =¥ —H &R 15W BT, =x/L¥
— R NERITAEAR 30%LL T A2~ Lz, KVEER 200mm 13, f&
W23 72 KBNS 7 T & B /KBS FEIR IS 72 <
T LR EIL 15W BT, =X —FHZ#EE 20
~50%D T, Wik R ¥ —i L =1L —FH
RO BN BIENET R S o7z,

TRAFX—FHER, BAREESGRICHESLD D,
RGN E ERESE) 1T, =X HENK
ELRBDY, AREEDH 200mm LA T2 5 &, Bik&END
e b o= VX HENED Lz, 2079,
B RO K B OVERED BRI T b vy, K
% 250mm Tk b= p VX —FEHENRKE oo L HEE
N5,

i BIKE v(m3)

Fig. 32 HAOKHERFIHT 5 =1L ¥ —
Image of the energy used by IWW
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Bkl
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Bkl
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Relationship between head loss and power and efficiency of energy use
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BKIZH#ES T ILE—ERE W)

BKIZHS TRILF—EEHAE W

FAT AW e s %553 %5 (2014)
30 70 4
K R350m KERI0m
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Relationship between head loss and power and efficiency of energy use
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3.4 HERRBROMBREST

BEH (B &, 1986) T, AL & RO EOLTT I
T D ARKEOVERERHME 21TV, HOREALN 157 M
OLNEN IO EFEFRDT T, LaL, AL TIEES

mmf@ﬁﬁﬁté%@m,%°~w°@ﬁm%m%%%
KDEN R BB IRD Z LRS- Tz, B & AW5ET

REDOEREEROHENRR S, BRI, $an

ERITDONETHANZZ N 2.0m %, fH iﬁﬂm%ﬁﬂET
FIFH &35 NS 83mm £ & 400mm & L7-, BER CTHW
T2 BKOKEOEZRIT 1.2m, FHIEWNE 55mm, £ S 680mm T
Hb, LB, [BlEsEE 3~Spm IZRE L THERE
fToCWb, 2T, ABIIZEBNTEH, BEHOREEEE T

VEL S AR L O B RE & Al O FFAE L2 BY 5 2 BF7E

29

Table 15 IZHE R 27T, AREBSRMFIZIBOTHELN 25
DIT OEBERIE, 257 DIEOFERRER L0 HKE, Hk
L S ol, Lo T, RERSEM CIIPEHROF I L 2
DT ENH BN oTe, T 2T, KEEE 250mm (2381
% AR KR & e KR A O e sk L K&, Bk

%%(mg%)%ﬁr% Awﬁf¢5~%w 1% 35° ~
50° OMEREICH AR TR LTEWEIZE 2NV LR T
%,

fH L, FEFRZEBRCIX, WNEH 83mm T & 400mm DfF %
W2 5A1E, BREMEEN 25° LLT TOHKMEREN 35°
50° K OMRIIZE 7o 2 SIEF LT Lz, BETCTH

DK

W= N 55mm T & 23 680mm D & AV =56

~

FEAT D JE L & [FAREE O JE R (RSB CIXEHEEAS 1.8 PRI LIz LTy, BER CHW=fEIE, AFEBRTH
~3.0 CRRBEDREMEE & 72225) 2R 2 KMIACBIT2EKE WEREZVBEWL O TH S, MOHEDEOBEKRME
EEKEE, WOMENS , 157, 257 THIE L, CRIETHEDOMAE, SHOMETH D,
Table 15 fEBIEER TOEK&E & KR
Pumping discharge and pumping efficiency in ‘confirmation experiment’
P gii?g 7;”&’:@% BB B854k (rpm) 15K E(m*/h) IR SIES
@/ | T oy | () 5° 15° 25° 5° 15° 25° 5° 15° 25°
mm. mm.
140 2.780 2.166 1913 0.338 1.202 1.398 11.70% | 55.92% | 7041%
195 2.552 2.071 1.838 0.241 1.098 1277 910% | 53.07% | 6690%
0.185 225 2.457 1.992 1.785 0.203 1.049 1.281 794% | 5323% | 69.14%
273 2.308 1.898 1.713 0.150 1018 1.189 6.27% | 5261% | 6687%
310 2.200 1.864 1612 0.115 1.168 1.086 504% | 51.92% | 6488%
we  KERE| HE -
ME ok kg |7 TEE| 6 15° 25° 5 15° 25° 5° 15° 25°
(m°/s) (mm)
(mm) (mm)
281.56 | 131.56 8 5.136 4.869 4911 0.730 1.403 1.341 1370% | 27.76% | 26.30%
31402 | 164.02 40 4.386 3.701 3.349 0.858 2.218 2440 | 18.84% | 57.72% | 70.18%
023 [ 35460 | 204.60 80 4122 3.461 3.238 0792 2126 2479 1851% | 59.17% | 73.72%
40330 | 253.30 128 3.832 3.293 3.097 0.690 2.070 2394 | 17.33% | 6055% | 74.44%
600.11 | 450.11 322 2.740 2.460 2287 0.309 1.452 1.665 10.86% | 56.83% | 70.13%
== |KEREE| MHE “
ME ek kg |7 TEE| 5 15° 25° 5 15° 25° 5° 15° 25°
(m°/s) (mm)
(mm) (mm)
0 6.186 5735 5562 1137 2.833 2714 17.69% | 47.57% | 47.00%
0275 52 5.336 4812 4.608 1191 3.175 3192 | 2150% | 6355% | 6671%
- 97 4873 4437 4.227 1.084 2.868 2998 | 21.42% | 62.25% | 68.30%
233 3.894 3.620 3.453 0.743 2.371 2.768 18.39% | 63.08% | 77.21%
o | KERE| BT | .
ME k| kgg |7 TEE| g 15° 25° 5 15 25° 5° 15° 25°
(m*/s) (mm)
(mm) (mm)
39805 | 248.05 70 5568 5133 5391 1.353 3.392 3990 | 23.40% | 6365% | 71.28%
0o | 43623 [28623 107 5172 4.758 5027 1.225 3.245 3651 22.81% | 65.68% | 6996%
: 48155 | 331.55 150 4.753 4.469 4712 1118 2.986 3457 | 2266% | 6435% | 7065%
56392 | 413.92 228 4.202 3.979 4.241 0915 2616 3027 | 2098% | 6333% | 6875%
BN X F FRT—MIBEDOTHRLIGKEN SN oF-FH
IF FRAETRUIGKEN S oFH
KeF FEAETRLEVEKHE
8 1 1 1 1 ]w 1 1 | 1
G- -
= o L
= -
w* - -
= Kgam | & FERTm
(245. 30-253. 30) ¥ (245. 30-253. 30)
L w (B2 5° L v (ED) B
(%2 15° (W 15°
- - W o | a2
—+ 25 30 —— 35° 20°
-~ 35 = & 2 -3 - 40
v 45° —=- 50° ax _ 45° = 50"
; 5 55°
0 T T T T T 0 T T T T
0 2 4 6 8 10 0 2 4 [] 8 10
Efz# (rpm) El## (rom)

Fig. 35 /K440 250mm CTOHKE « HKEOE

Difference of pumping discharge and pumping efficiency at 250 mm in submerging depth
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3.5 BKKEDIFM & ARG HEEDHKIE TH SN A HHE
(BR)

] | R B S T A 2 X TR S 2 KK A £ 7 LT
U7-KBEZFIH LUIAEROFRER, BAKKEORES, &
KR BERE ORI CR O AL LTUT O Z &3
M7 o7,

3.5.1 BKKEREIZKZKE~DEE

KR 1m OKEEIZ, BEMHEHX CEZAIND, B
P& 2.0m BEIE 0.8m OFAKKEARES 5 &, KA T 80mm
DOHEEITFNAECT, HL, 1FEAEDOLEDE EIFKMIZ
20~30mm R T o7z, B EF KA K E < 72 b5,
PEIE2K 2.0m/s BLETAKIEREAD 100mm LV WSS TH
v, ZOEAOREEEEIE 10rpm 2% 5, HE2.0m 7 7 A
TEIFEED 10rpm %48 2 555K K HIE, 1980 4R LAREC
EhRETIEFRECHD LT, FIHERZRV, £z, K
BEVEAS 200mm LA T 728, BT AT A B 7= K
BN EALHEONR, 2O, HEOITHIHERN
B0, B BB FRE OMERE b RAF 727K 250mm LA
ETCOEKKEREZSFICE &, KREFHEIC X DKE
SO, 20~30mm Fiftk OHE RIFORAELHEE S
Do

3.5.2 #HBKKEDEKEHE
(1) FOHREAE

AREBRTHN, FENEOTA Y —FIZH LT AR
TG, FORBEMIEICK > THKESCEH KRN R
D22 ERHA LI Ro T, BRMICIE, RiORBEAET
JKHLOIK R (E 800mm X € S 400mm) DK RS 250mm
U EThiud, ZomEcboT, BkE kgL
t 35° ~50° TOMERED, TNLUUSADAREE IR TORE

NHEMRHY, ZHoOMEMTIIRERTHRE LS5
ECIIERBIC KRZEN o T, DF D, RORBEAEIC X

S THKMREICENRBET 2BMEZ2HT 5 2 LWL
VALY
(2) HBKELBKHE

Bk BOBK D HRIT, RIS L KBRETHIE SNz, B
REIZIE R & 400mm D K 32 AR AS K Bl & 3B 7 [
250mm LA EKETAIUE, [EEEEY 8rpm LA ClEBikE &
FEEE T BIBARIC A2 Y, B & 3~8rpm TIZEADE L
75%Ai0t L e b BUMEREZ R Lo, Bl 20X, KZIRMBET
KT 2 KB 400mm DOEE, FOREAE 45 TEES
250 2.5rpm TEKEITH 2m*/h (BKHRK 76%), £
4.2rpm THI 3.3m°h ($9 75%), I 5.8rpm THI 4.9m’h (59
82%), #6.6rpm THI 5.5m*h () 80%) Th o7, HL,
REARDS 250mm BL E7kE LT 6 RIEEELAS 2~3rpm LA T
IFBKNRNHEL 72 o7z, £z, [EHERES Srpm LA ETHE
KECHARNROMERENE L DEA N A b, A
BHENEL 20 T ETRICAS TV A ARBETHICE LT
TEMTERLS ol bD LR ENT, 2V, [BlfEEk
DI X > THEKEBENT 223, BEHNLTE5 L
B EITRAICHE U B A AT 5,

F 7z, IKREAR D KERA K Bl & HE B 5 10) 1 200mm 2

5535  (2014)

DOEEE, RS 4~6rpm TR OFRE A KD 35~50° T
KBNS T5%IEERS DS, /K BITR K THH Sm’/h
Thote, BIZIXROREAED 45° OHE TKEERD,
AR5y k325 200mm 72 &, [BIFEELANKY 3.1tpm ©
EK IR 2.9m/h (F7KZh 550 90%) , %9 5.9rpm THJ 4.7m’/h
(%1 77%), 9 9.4pm TH 4.6m’’h (§J 47%), #J 11.3rpm T
¥ 42mh (89 36%) Thoto, T, KEENEV &K
HOAEZEY 1T 72 IR 431 72 S D RS < A
EFensi=, KZRPETKET D7 — AT
KREPDRL 2D Z L amd, DED, KEDOKZHDK
BROERERENEERIIG DN, BT E5 L6
KBNS TEIK BRI EIME T T2 & Vo 7o
WEHT D,

UL EDOFERN G, KEDKEZRD B HFREKRE L&
B2 MREE RO NN &0, —EORFALISOmE
HEEE D RE D /KRR IZAERIIC T LT 5, Lo o Bk
PERB BN o Tc, REBRFEMHFITH N TR, AKEERN
250mm LA T2 EEARKOKEO RN ol B E S e
W ERHLMNIIR o7, 2, KEED 250mm L LD
AL, [EHEES 3~8pm THIUE, BkFE L T5%FEES
S, BAKKENET DHEREEZ AR CTE 52 L33
LTI o T,

(3) 1512

IKRZ IR DO ARERILFEGRI B % RF T, ESHRIEKE
NOHE TOEHTH Y, mbAKEL TVDRFDKZRD
AKELTHWRVES (400mm & KEEROZE) 1T 830mm %
RULIEMEE 2D, Lo TRERTHWSMHTIE, FEEHR
% 0.83~1.03m L7425, {HL, WOMED LT CESREE
LS HD I EITARETH D, RERSMIL, AKEHEE -
WCHZRE L TERY, ZNEVIKS T2 2 &3z &b
ONERFR L H Y RESEMC 2D, Fio, RERCERMA
T2 K BB EICHE A AR E T D Y, BUESKKHE A F
AL TWHHAICBWTHE TRASN TV S 720, &
EHEE LTUIMERNEB D, £, Ham< 5L
FERRIIE LS 25D, < AT 7KEMIZTE L TR A3
KIHNCHEL 72 D70, BKELEHKDIBIIETTDEE L
bivs,

3.5.3 BAKKEDOIRILIF—FAEHE

KREBREMETOEKIME ) =XV F— A RO R KHE
i, K 250mm THI 18~19W TH Y, #6.8 m’/h DK
BEMN Im K Lz, 20L& EORHET 1.25m/s Tho7z,
KRN Z LD W EEKERY, # & MK
D, XX —FHEHENEDT D,

BRK BB KBRS QBN BAF 72 AKEEDR
250mm Bl EDBAIE, =R AX—F AR 15W LT
TRIAZIRE GIEILH D b OO 30%RETH - 7=,

Zo&oiT, BAKEIIFENOERE RIS L7720
IR BENEI VDN AN F—BTHKEINDZ &
DL oz, 2FD, —WFE~OEHDMHETE
HIFE DX —DRTFET, —MRAIC/INK IS8 T MR
DB FAM WL L TOZRWEEAELKIEIZRE W T, K
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KX, & 2T 2 U SR Ch Db e = R L —
AL CTHAKTELMEEZETHZ EBRALNIR-
7

3.5.4 BKKEICKDEEATEEKEA

KREBRTHW=EAOKELZRAT 2 &, EOREDKH
~OREGEA ATRED AT 25, A ATREK BT 2 584,
TTERE R B P 1.5m/s LU O FKEE OKEEIE 1.0m) 12
AREFR TR AR EZEANT H5RETIT I,

FXE L7 FR1E 0. 83, 0.88, 0.93, 0.98, 1.03m TH 5D,
A DRRE A KA, PR BRI B Ao 7
357 ~50° 2R L T4 DEEANWZHED, KOG
K EOMRIT Fig. 36 D X 512725, KO FTHA H
7B EEKkEDHZ AMHAICH 5, FEEHE 1.03m T
VEHRIE 0.9m/s 43T & & — 27 (2 1oz Uz,

T, KE~OHEMAETE L CHLEEKE L KHmE
OBfRE KR 5, Fig. 37 ICBBHEA KR D &I EIK
B L KMimEO R %<7, Fig. 36 & Fig. 37 6, EHo
TR & FOEO BRI B 2N 7 o o FiE 1.0m/s BLFICE
W, FEERERMEOVIE EEKESHIICZ < e o Tz,
B Z1F, KEOFH 0.8m/s DIGE, EHFEN 0.83m T
sm¥h BT, EHEN 0.98m TR 4.2m°h Tho7lz, ZOR

8 | | | | | | |

7 - -

6 - L
E5- -
E
gl 47 T
% 3] FiHTE OKER) L
s —~—0.83m (0. 40m)

2 —< 0.88m(0. 35m) | |-

—— 0.93m(0. 30m)
1 —=0.98m(0. 25m) | |-
0 —+— 1.03m (0. 20m)
I I T T

I I T
0.0 0.2 0.4 0.6 08 1.0 1.2 1.4 1.6
PR (m/s)
Fig.36 i & Bk EmOMR (ROREME 45° )

Relationship between velocity of flow and pumping discharge

18 | | | | |
164 BliZEAHKE i
: —=— 10mm/d
1.4 |—<=— 20mm/d -
S 1.2 | 30mm/d
= —<— 40mm/d
# 1.0+ | s 50mm/d
Hd 0.8 T T 4
H
X

PN

DBEKE [m'/h)
Fig. 37 /K & /K H ff

Relationship between necessity water requirement and paddy area

EOEKENE LN HE, BEGHRAEKED 20mm/d 72

L 0.5~0.6ha, 50mm/d 72 & 0.2ha FEEE DK H~DFEREAN 7T
REEHEER SN D, Fig. 36 B L Fig. 37 L0, &b BV WEfE
BELNDLEMERD L, KEOWHED 1.25m/s TIER
28 0.98m DEAITK 6.8m*h DEFKENE SN, Zhi
[F 5 B K B 72708, A L2 & D KRIX k23T
TRV K TREIZ 0.5~0.6ha DL OKFIZ® LTI
PAOKE 1 FECE K EZ KT D 2 L3 ATRe 2R kR
FIdLEZDBND,

3.5.5 EHMHRHE THAIN HHEKKED ML

T 2T, EERCHERE A TEIKICHI S5 koK
DMEREFHIN S, ASKRHIRREZRET 52 L THOLND
B 2 BRI 20T D, B ET HEAKEIE, K
FEBRTHWIZAKEDOET L TH D, (W11 AT T2 X
THHEND LD E LTz,

B ZE XIS, B3R ELAY 20 JEERE H TR S
LHHX T 5, ML KIZITE KB OB KINAKE X
B D EHTIREAD 2 KOBFKERH Y, #5TH
AOKBRRIH S5, KIS, ZFANHKIZAT 4.0m T 1
HFNHAE 23~2.5m ThbH, KRERSGMAITEW EHF
JIUAAK TR SN DBk KHIX 7 CEAED 2.0m D H Ol
1 KETHD, Lo TEOEAKEZ FEHNMEREEM 21T,

FHERKK O Z ISR HirFEIL 0.1ha CTHEEEIT 4.7rpm
(2008 4= 8 H 23 RICEH) Thoto, KESLFEOKITA
FEERCTHW - O LZFEFRETH 5, KEGEIIEER 400mm
(R CREZR D REINIKE) Th D, BRERIEF TR
DO 6 FIKETHIELARE LIz 25, #420.7m/s T
bolo, MORBEMEIIFHATHLN, REROERNS
PEREN B o 72 35~50° Th D EINET D,

ARFEBRIZ BV TREIEDK 400mm CREEEEAS 4. 7rpm 12
TWEAETOFLEE LS &, WiES 320L/s D5 Th -
7o ZDOBEOREME RS &, [BlEEK 4.3rpm THiK
BN 0.92L/s (59 77.8mY/d), BKZHRITK 15% TH -7,
F 77, LEFEERIT 7.5W R TR L —FI AR 22%H(]
% Tholz, ZOHEKKHIT 0.1ha DK MICHEREZ LTV
Do, AR S0 O BE/KEITR 78mm TH 5, H
SO MHEN O LZHEXOKAOZ TR AHTH D &
DEEZEHGTND Z E0h, BRHZRBUKIEIZAATS 5
23, HEKE 78mm IXBLFEERHH EEZ BNDH, Lo T
PRI ) B 3Fl S 72 3K Bo = 3 L X —Fl B %
BThHDHEHWTED,

BB L X R S 5 8KKEZFHIC, Hkk
HRGKE WD BERE A T 5 Z & TH L L D ME & R
A5, £, MHLHEO L D ICHMAEHTZY TEL O
PR EPLERGAT, BERICE > TERRENRER
BAOKEOFI ML, EHEHRHE WO MELZGEL 2 &R T
x5, T2, BABKKITEEIZZ LWZD 31X —
FRIIDRNZ EN N TH D, L, BARKEIXHK
DipE X —E (FEAOENKITOMHAE 1L ¥ —fL
R 2NZLLT) OB REEZR DT, FEARKEKIZB N
THRIHRETH D 2 E N ERMCHL MR- T,
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D F Y KK DA RN et HE O R BLTHH D AL DA
i, BRERKE (BICRARKE) DTS 0 RTx
NEX—EIERTE L Z LPBRNEOHEABR OB TH S
ZEMHLNC ST, T2, WAKTZRAF—EIEHTD
HEREIE, ITEORENRN AHIBUC KT 2 ERICHIEZ D
fiECdH D L HELRT D,

3.5.6 FRTHBKKELXEHREMNTIHATSILTOE

=5

AFEBRE T HGAOKEICIE, KEOKZRE —ELE
KT D LD ICHRET D 2 LR, RN —EOHPHN T
FIFT 252 LT, Mt B 28Kkt a2 8 T 5 &0
STERMEE BT D ERHLMNI o T2, ZH DR,
JHAKEE DRSSO KK DSHEECTEL T2 525
N5, £z, AEBRTHWKED L5 22 KEDHE
ICRRET D XA 7T, RIORE M EIC L - THEKMEREIC
FENEL DD, ZNHEOHEI L > TEKICHE L= %iE
SRR D EEZOND, BAKELZHHIFIAT 55
B, PLEO X ) k2 EE L CRET ILER D
5o

B Z1E, AFEBRSAE L FEEOIE 1.0m DOKBIZER 2.0m
TVUTS ¥4 7O EE (S 400mm) % 8 2#ifi L7145
AROKRHEZFRET DA, KEZROKEGEE 250mm LA EIZ
L, ROBEMEL 35~50° THATLILERDHD, 20D
St T EIEREL AT AL 3~8rpm THIKDNZRIL 75%Hi1#% Tl
AR Lok B DN D, REBRSAM: TR K TH
7.0m*h OEKENE BT,

3.6 /&

AR OB LR CIL, BEFHE TR ONIZKEORE
PROBEEE AR D> D AL 2.0m, 18 0.8m DE/KKFEEZRUYEL,
g 1.0m O/KBEIZERE L7256 O LI O BOF L
KR L O L ¥ —RI AR G Lz, $£72, 20
FERAER L CAETHLHX TR S h 2 Bk EOME
REREA 2> 5, HAKKESEIK E WO MRER R T2 2 & C
BONDMEEA SN Lz, BRI O X 9 ek
RE21G7,

O AEBRCTHHLEHAKETE, KEZRET DL &
THRAET D LT /RM 2 K 80mm FEE L7223, £<
DEAETIE 20~30mm it TH-7, ZD LI, K
BT L CRE 2 8a 5 2 2p 0y, K E0E A 2 Bl
WKBEIEN 21T 5 381, REBRERIMFICEL 25615,
BUTORFEENDHE SN A RHBEIC 0.02~0.03m
FREME LEEZ AW L, KEOREICL SRS
WZHEE L7-akRt & 72 D

@ MOREAAELZELIETEHKEZRIZEZA, BB
fpda 357 ~50° TRET LI & TR RMEREZRL
720 KBRS RS & KPR CHLE S vz,
FARRNZ IR SZAR (FEE 7R O & 400mm) A3 /K HLh
EME 0T 250mm LA EOKETAUE, RIERES 3~
8rpm DEFIZHIKZIR G 75%R1# &Ik b BWIERER R
L, ZkaEb OIS HbETHEINT 5, iz

@ BAKKHET,

5535 (2014)

X OBREAFEN 45° OBE, KEBE 400mm 72 L,
EHEECSK 2.5rpm TEI/KEITHR 2mYh (KK
76%), #4.2rpm THI 3.3m*h (9 75%), #9 5.8rpm T
#34.9m°h (§9 82%), #7 6.6rpm THJ 5.5m°/h (7 80%)
Thotz, (BL, /KEZEN 200mm TlE, HKEIZHRK
THH Smi/h TEHAKRDRIL T5%RETH 72, BlZE
TR ORI A HE 457 C/KVEEDS 200mm 72 &, B
9 3. 1pm TEI/KEITR 2.9m h (HEHAKDEEK 90%), #)
5.9pm TR 4.7m/h (59 77%) , %9 9.4pm T 4.6m*/h ()
47%), #1 11.3rpm TK 42m°h (1 36%) THo7-, =
D X ITKFEHED 200mm 72 & PEREN S T2 & L
T, KIBENENTZOI, KEOIEITE Y AT 714
WZAKRBN 2l SN aanc A EFonsi-H 5
Z bz, Fio, BN LT E 5 L EKEEIKE
RN T DN RSNz, AREBRSM TRk
HEZ1S5IC1E, [BHEEAY 3~8rpm T, /KIEEDS 250mm
PLEMETH S,

KRR ET D22 LIV RETDHET
FHROKNZEE M FE L~ LCHATHZ LT
Bfi5d %, TOZRNAX—BEFHET D & ARIZRSM
TILE AR TRIEZE 250mm DO THI 18~19W TH Y,
ZOREOTF X —ETH 6.8 m/h OKEEK Im
BKTDZENARETH D Z ENHLMNI R -T2, K
BEED L0 EOEBKRENY, W& EGRS
KL 725720, =V F—EHENED Lz, flxIE,
IKEELRAY 250mm P EOHBA 1L, =013 — i S 3
A2 15W LU CHRIAZDHE & 5k T 30%E Th o 7=

@ LLEORERN S HAKEDOEKFHEE LT,

- T ORRE AL & > TERMERRIZEDS AT D

- BB O HINT & > THRE S HIINT 523, s
%9 &5 L EKBITRDICEEL S

- RELDKZIRDKBRD T RIEAE W & HRRITHE S
D05, T ED EMITKRBFFICALTERELEK
NRMET S5
ZLDRENTZ, D ORI, RORESIR M
OREERAKEOTEIZ Lo TELT 5 L HEZ S,
BKKRBEDOMERE 2 — LT 272 012iE, DS TO
FRPLETH D,

®  FEBRSAM: L RITRSMA TR S D Bt L X 0

BiAKE (59 1.0m, [EH550K 4.7rpm) & S
i 21T 72 & 2 A, HBAKERK 092Ls (K
77.8m°/d), KN 75%, FLHRMN 75W Fik

TRV —FHBIERIT 2% & HEE STz, RS
RTCEHINZDLHIT, FEEICHH S5 EHAKoKE
X, 1 HICHI 80m® DB KN ATRERBEN 2T 5 2 &%
T5W & D FEER OW AT & RIFRE D 7> L
X —f R THBETE % &\ o 7o L —F I Hr i
EHETDHZENHALNC ST, OFEY, FEARL
SEFRKREITIRAT 3~ D ) 7o = L ¥ — TR,

Bk & D AR I BRE A JRIE T & 2 2 L & BARIMIC
oMz L, 72, 20Xy AR L —%F|
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B9 52 &, WBEDRT ADOPEHEOHNELEE R
> T EOBE TR & T 5 KA O O iR
HRECH Do ZALBITEHAKENA S MlfE & HELE =
N5,

NV HBKKEICHT HERDFTEmIEE DS

4.1 [FLC&HIC

PR, BAOKHIFHIE IR & L CEDE R TR &,
RIFREN D TON D FHINE A SN D, Ziux, EOER
D TEARVKEICK L CRERERK R E 5K T 5 A KM 72
FEREICINZ T, AR CRWEI =2 fE N i s h b 2 &
IZE - T, BULHMTORMMN RS, RIEESHI Thh
LEMEEND, LnL, Bl Lo Lot on
IR TH S,

2L, i asgRelX, KT D &) Ak EEREIC
KT AHEETH D Z 0D, T ITEEFTITINZ IR
HEER, KEELEEND LEZOND, BEELKE
BEFIL, BEICHT MR EN DD Z LD,
BAOKHEIZOW TRk EEZ b D, Lo T, MEILE
BT DHEn B L EZ LN D, ARRICIEEEEOT T
b, BT HE SO B MEOE N TEHAKEIZRT 28 L
ICEN DL, BHETHEEDL R D EBBXLND,
BT AHEN RS L, BONAMIHELRR2DEEZD
NDZEnh, EHAKEOHTZIHEHE & T ORBES T
52 L THLN MG A EYNC T D DIz, R
CIERER OB EIFRERZ BT T, BAKEIZ
X A MERE R Z E N NIRRT 2 MNERH 5,
ARETIHE, HRKKEDOH T 7obEtE & Z OMREDFIEIZ X
STHLNAMEZEASMCT 52 &2 HIZ, AR
AAKRHELFF L EFHINT 5 EK 2 e L IERER OE
W LW, FEREFIIRRIC S S O JE M2 B R L TR
T 5,

4,2 WHX

KIGHIX X, GPETT EARHIX (LU EARHIEK) & st
WZHIK (LLTFHEHIX) CTh D, EMHIRKITEKKEZ
19 3%, $hZ2HiK I3 22 FFIH L TR, 20 OB THIK
KEZFIH L TWHEEL, DRETIIZ O 2 #iIX oA
Th b,

EARHER L, AREI I & 2 KB DY AU
TICArET 5, HAROKERFIH S ABHE, —HoKH
DK DKALE © HEAEW 2D, TSR TE 20
DIEN, HKBE AR D D & TR 53 72K D@78 iz
WTHDH, 1985 FEICEEOEHFENMTOIIZEIC,
T2 HKBE a7 Y — FKBICHE Sz, TOBIC
BAKOKEZRET 2 BE L HEE SN2 DR HNLE -
7oo BAKOKH (Fig. 38) 1XEA 1.3m2 5 2.1m T O
ODBFHENTND,

WLHRIE, WP ZKIEE T DN KOOI A
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Irrigation Water Wheel in Sukeyasu district
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settlement data in two object regions
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Koike’s ‘hierarchical model of psychological spatial assessment

in urban river’
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Question items
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Setting location of IWW in Sukeyasu district
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Evaluation Structure Model of Irrigation Water Wheel
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Gender and age of the subject in interview research
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Evaluation structure for preference of irrigation channel in Sukeyasu
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Gender and age of the subject in questionnaire research
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Impact of IWW on preference for irrigation channel in Sukeyasu district
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Evaluation structure on IWW in Sukeyasu district
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Farmer’s and Non-farmer’s average score in Uebayashi district
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Evaluation Structure of farmer for IWWs in Uebayashi district
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Evaluation Structure of non-farmer for IWWs in Uebayashi district
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Average score of question items by place of birth
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Evaluation Structure of non-farmer’s resident that was born in Sukeyasu district
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Evaluation Structure of non-farmer’s resident that was born in Kurashiki city
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Evaluation structure of non-farmer’s resident that was born in outside of Okayama pref.

EX¢-E e R
(4]
HFEYEDLEL
[3m]
PORS
(2]
ETHES
[1=]
EENBF— HRBE AW

Fig. 56 JEFESE G T LD [E L&) OTFHFELE

Average score of ‘beauty’ between residence years and each birthplace
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L7z, Q15~Q29 IXiffiitEt7 VICBJ 2 EMEE TH
%o  WETNAEBEEILY vl — MEIZ & 2 FEREE )
HIMMREE £ TO 4 BEREFFAm(E] - & THRALRH S [1 4]
SRRRELAD D [2 8] -HFE VLAWY [3R] -&<E

D [4 K] ) TROTHREE LA, EWEELE LTHR

ST,

TEEEETIL , — OEIOERETIL
B2 4 4 BT .
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TR B H R R

BRI
B KR/l
Fig. 60 /K /KEDOLRIFEE~D S N EhHk
T A 0T rERET L
Psychology-process model of motive of participation for conservation

action of IWW

X6 FHMAEE T T /L 0TI 2 BARR 22 T & fih g i 7o)
Wro> 2 BERE & L7y, 20 X 51 Lic#illg, #Mir Y » Rik
RV CEAOKEOTMIMEZ M LI L 2 A, fieb FALCHL
B BEROKERND, ZIET MITBIT DIMIBREE Tl <
HIRHT N E B X DN TH D, £, LXK TIIRF
TEEAFEM S TWRNW20), DB B & R E T VISEIEZ i
iz Tt 24T - 72,

7 1 ADPEEEEEIE L CORWDEREIT 7208, RIS
BT — X OBEBFE OB IR R L LT,
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Table 25 EfimE g *®

Question Items

B

Q1 |Bt-F TR DR BHIBELABYET H
Q2 |Bht TR OB ZAKBEOTIORICELABYET M
o o3 |puramzeRokBORROBOAEYET A
Q4 |Btit=2 BRI EIEICE L A HYES b
'{E!'; Q5 | HET-EHTE D ERIELABYET H
5 | mhitt | Q6 | Bt HREROBKKEDREICEHYLTT H
1“2 Q7 | Bt IR R DB KEHNF ASNIEH -BEHEN->TOET »
2 Q8 | Bt X B EEABAKEERNTE DESCLTKEITKEAN TSI >TNET A
x f,;i Q9 | Bt HBAKEN TS DERL T ELRTEA TG AEREMITH>TNET H
Ll [Qo|satasokErmET sREERSTLET A
Q1 | BEEBAKESNBERNTE DERERBIN TOANE->TNET H
s |QL2[FRMIBAKEDHANHDT SEBLET (BB
QI3 [BKKEDOHIABESECHELEVERNET A (KK
Q14 [BKKEDHBABERIHTHET =R EBETIENEMEERNET A (EHE)
Q1S (B KE LR E BT >TNBERVET H ()
8 [QI6[BkkEFIBE oL ERNET h GRIEEE)
gf; Q17 |BAKEFAEEELSLZERNET A (A)
n |Qs|BrkEEEBERIIE 5L BEBLET A (BB
ig Q19 Bk KEFHED LLVEREEBNET A (i it)
#| m |Q|EiokEREREAHEEBVET h (EE )
Bl R [Qisrkmrssancargy s @E
& Q22 |k K E G E R EITF 5L TV HERNET A (KERE)
; | Q23 [BAKKEFERELTLNBERVET b (BH)
» E%]i Q4 | KEFBHREADHHEBNET A (B
n Q| BAkEIHLCRLAZRLZEBLET b (BLA)
1 Q26 [IBKKEABHBHESNLNERNET M (ShLE)
}ﬁg Q27 [ KEAHBERLEEBLHERNET M (RHE)
B |Qus|BkKEFELLERNES h (ELY)
% | Qo|BkkEAH B LIFFELNERNET A
Bt |MR-ERE- RS EEER

X EIFPEETA

X8 AR (Q14) 1%, JRWHTE T /VATEIT Bl Aa h ki m &
Bip b, RHEET /L (RWE, 1995) TIEAHLARNERRMIE, B
COMEBR BERICEN ERE T H20E1 %M OHEAETH
LM, AW TIE, HEOBIMIHD & PRIEEEIN B 1R

AR LR D2 EDER D WEITR> TN D,



JE A —

b.4 R

541 DEJOERETINTOEHOREER

ZITIE, DET e AT OUCETSEMIC 1 LR
DIEEER D HHEE, EEFREME O OEIZEEZRIL
72 78 #5127 72 (Table 26) Z xR/ & FE L1=, &
AT, RO LT EEREEMAT 6 i Th o2, B
HEL PR (2005 4E) 1T AU, WK OIRGE i
WL 6o I TH Y, FEFEF MR 2O Lz &)
Wi 5, £z, 25 EARMORIGSE & R & FnE T
KA D 40%LL L& o#rtge e LTR Y, MRk FlinE
TRELMR-TELT, AREBFIIHLHK ENEKT DT
— &L LTEY LYW 5,

(1) BEMEEOREZEHE

Fig. 61 (ZENFKICBE 9 D MIERE R 2 md, #hEHXITHIT
% B K ORI A BAR IR & E N T OB AR B OF] KDL
BT DAk, FIZE O 8 BliTa LTWwWinw—70, %
MU DIE B T 70 < &b EROBEIEFITFHEH L TVWDH
EWREN T, HICHEAKEOF A TR O T oM E
AT HEENEOR, iU, EESAKKHEEZBETIE
bod, ST W ERE B2 DN,

Fig. 62 ([ZBA.LMCBIT S RIERER 2 R"d, Ak B b,
ETOEM TR LS SHELULOBELESH L Z ERHAL
Ml olz, L, X OBKKEOE OB
LEHIE DK A OB & W o7, BAKKBEICEREER TS &
9 IRBAINTOWNWTIE, fhooE A & Hlg U TR IR
BTHDHZERHLNIZR-T,

Fig. 63 [CEWEIZ BT D EIER R4 7T, Bk RIS
T~OEEIE, HENRAETENRAMTIERKT,
DOHFTHRMBEIZED AL BFL LI b D TH o7,

Fig. 64 ([ZHLERICBT 5 RIZFER Z T, BKKHEDI T
KRNI T2 LB 2 D AWK 8 EIT, BUR TITHAED K
B COEAKKEOR A MG T2 Z L NEETHD LR
HENTWDZ LARENTZ, —F, BAKEDH B AR

BRI LW E S BIEF IR 9 FIColXy, 8ED
FIEEL, ZODIZRFIRENENESBSZTND 2 LN
B SN o T,

(2) & - BED DR

F PR & B L o RIZEN OB 5 ERM A2 KT 5
7o, W78 (m#F &b ERTE - NV v v 7 AEER)
Z4T->7- (Table 27), ZDOfER, I35 5 >OHEM
&, BAOKEORIRGE, B, RIRZER & Vo 7oK
KEDOHERBIZET 258 1 W1 & Bk B OR] H B ahReE &
ENOFFRDL & WV o T Aok O ik, w2t evo
TR BEDIERIZET 58 2 KIS, 61K/
Z [Heeel, F2W+% [THE®R] & Lz, BLICBET 5
5 DOERIL, HHEHXOKEHOHER, X DKHE

B, X OBRBLE Vo T2, AWK KED
ﬁﬁuﬁﬁéﬁll%Ffﬁjk,%ﬁﬂi@*%@_ﬁ
D& & HERIREL & W o T, BAOKEORHRZER T 5K
BDTAIRIRMENRA AL LRV AR TELE VS
oK DO MEREFIRIC BT 558 2 R+ THERE) IC8A S

HELT s OR B O BERE & A O REA L2 B 5~ % WF7E

Table 26 “FlnERIAN O & BIEH OLE

Population by age-group and ratio of answerer
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EREAIAD EEEH | BEER|ADIHTAE
FO® | Gooszag) |PEFE| (mp) | (i) |mEoBia (%)
oSmAAm| 54| - 4|1 1.3 | 14
Cos-aag | 66 | 29 |7 N 6 [ Taz9 T
Caseam | O A 20 [ 21 | Tees
eSmAE| 76 |4 [ 23 [ 23 | Teos
EEE 0 1 1 0 -

= 276

&5t (2 129/%147) 127 58 69 46.0

~FIHEANAOOERFARTHABOERZIEREXSRAQZSIALE,

Q7.457Kk k551 FEAAA RS £ i—ﬂr‘ﬁ 3 r--:zay-"
Q8.IEKKEDFAAE 34
QO.IGKKEDELLHE

QI0ZKKENHEER X i
QU.ERTOHBAKKEFN ARR 1858 T E==sEo]
E1:3ELLH-oTWNS 'J‘Lil]o‘CL\é

O3: HEYHRSEIL

E34 25

Fig. 61 %07kiZ B39~ 2 BRI o A5 R
Response for knowledge

Q1R K I5/KKE R D IR
QHRMEKEOTIDE I
Q3T X DK E DI

Q4. ERRE L
Q5 HRMEDRE

B1:EEICEALLHD
03: HFEYREDLAZELY

02: B AH D
O4: £<ELAREL

Fig. 62 [H.0:C

Q6 EKERFAOMS [

Response for regard

B9 B R o [ A5

— 53 [
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|

B1:BEEMICEHYT0
O3:HFEYEAHLY AL

02:BhH->THRL
04: £<{EHYF=<EL

Fig. 63 B2 B99 2 B R o> [E1E5H5 R

Response for motive

Q255K HKKER DR

QIBIBAKEEH HTHELILH
QIABAKEEHIET =1

REFBFEDHERSH,

4

[B1:£THES D2: 0085 03:5FYBDAEL B4 2B

Fig. 64 BUERICEE5 5 B R o [EIZ5HRE H

Response for regulative factor

Table 27 % « BRI HTHRE

Factor analysis for knowledge and regard

bl F1 F2 Bl F1 F2
Q7R HME DHK Q1R X DBHK
Aesimpeen | 00 |02 [xsowome |20 %Y
Q8.#57kKE Q2. th&Hh X
onmrE | 018 | 0% |xpodsos | 0% |24
Q935K KE QKRR D
omtr | 014 |08 |xmomE | 077 | 034
%}%Eggi 0.63 | 054 |Q4.ihEKEEE{L 0.26 |0.62
%*igﬁgﬁﬁ 030 |0.63 |QsiRROSH|0.66 | 0.32
—EM 1.71 [ 1.32 —Ef 1.88 [ 1.19
RIEHFEE 34.18%|60.57% RIEFEE 37.51%|61.29%
fRIR HEE | 1B FRER X1 | X2

X1 AADWREBKKEDFEICETHED
¥2: MADWRSKKEDEREICET HEID
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iz, LLFOGHT T, ZhbORT-ZEICRIRS 2
RAZE H OFF R O Y fE 2 7z,

(3) BHOBVLABMOEEICRIZTEE

BN E TR (RENFEFICHEGE L2V EES L THE
VW) R ANESRER (bEVEG LS v EaMELE
<72WY) 72 NDJEMEZE A Table 28 (2777, MEBI Tl £,
8 Cl 25 UL EOFDEIT Y, BREECITEEEm,
EENTZHT T LRI N OEL 2 DIEE, BEFEKT
X5~ 19 - TEMEN S ER RN H D Z &0 5 ISR
o7, B (Q6) LJEME (Q15~19) D7 1 AEFHEIT Y,
Y REEIT-I2E 25, EENTBIT (Q18) DO AHA HHk
BN 1%RETH-oTz, TIT, EENHITIT L0
B a v AOBEMONYLFER (Fig. 65) % /.5 &, thich
KA F AL & E NS D EIEFH CHEIET R0 53 i 2 Em
PRSI, LMK AEFTNOFEFERN LD EENTH-
7o MEEHIXA F & IR F O R D2 E R
ELZE A, MEKERIE~DBIL (Q4) EHEN (QI12
~14) LS OETOEMERT, 1%KETHEREND
o7z, FRZHERICEIT 2 EME B TR OZEH K UMM
NRONT, FRECHEEEA T & WL RS A o F
PR DMEERE LTI E 25, S%KETHLHEREND D
EREB IR, XA N & XA E RS T
FIBEIIZZENSH D Z LRI NI,
4) BEDOEVWEZEE LLEBREICHEZRIZTER
1. EFNTSEITS BRI E I I R

PRAFISEY S INEIE OB E R & pHr 3 5 7212, 7S Af§
HiZZ > CLHE T nt 225 LV OERBEEK 2 #HET 5,
B ORI, EALORE OB RMIEE 2 EmAKIC, H
TOREEOEMIEH Z ML A5 L L BRGSO (AT >~
TUARWE) (HF S, 1995) IZ &> TERH S NZBFRE 42
TEA LT Lz, BEROBROMIIE, Y RFRE
JFARECCHIE LT, 7236, BEURSHT 41T 9 12H 72V VIF(Gy
WIERKERE 2 FEiR I 2 RO M2 MR L, ZEk

%9 Fig. 60 D RENDY: (LApEfE) Z0EmAHIT, KElost (F
PEBERE) A NI ERIC U7 EEVR AT CERA S 7BHE 0 5
b, FARERBICET 2 EREBICOWT, EbICENERRE
B, FHLMERE O & HIC AL ET D8 A e m A L Uizl
BB IHTEAT 5 2 & CREEBIR A REEE Lz,

1% THEGER>() (D)
S%THBEIE (Y B
-------- sSwLNTORERE |R=0.537** -l

F-LUBEER f=0.280 [=0.553%*
(REE) LT 'ﬁ
P0647** T 392%%

R ASTE R R ()
p RSB BB

Fig. 66 PRAFIEE) S N o> % ke B
(FHZZHIPC A FE 41:N=24)
Factor linkage for participating motive of conservation action (born in

Sukeyasu district)

5535  (2014)
FRIE DA TR & L7z,

X A E AU (Fig. 66) & HiZe XA FhLIsh (Fig. 67)
DOLETEEAEHEL-LZA, ETATHRELZLD
2, BERICHEIR, B, AR RS D HIEN R &L,
BRI, thet XA N OB ORE IR b EE &
ETERE, ME®R] BT chotz, £, AR

Table 28 BV: 2 & OB DA

Motive status for each attribute

_ i BEN | BN |G i BEN | BEH |G
[ B |33(56.9)[25(43.1)] 58 El 258k | 3(75.0) [ 1(250) | 4
Bl %% [31(44.9)(38(55.1)] 69 A 25~445% [13(44.8)|16(55.2)[ 29
HHTWD 45~64%% [23(48.9)24(51.1)| 47
) 19(559) |15(44.1) | 34 E"e'a?{;zut 25(54.3)[21(45.7)] 46
#HHTWS | HEHX [19(79.2)| 5(20.8) | 24
gl S=p) | 504990 | 6049) | 11 kg a1 (as.6) 1951 4) [ 07
w| BEE |7(83) 5@ty |12 ELE [140483)[15(517)[ 29
FH 2(66.7) | 1(33.3) | 3 | T<[MLIE5}[12(34.3)[23(65.7)] 35
FEFIR | 9(40.9) [13(59.1)| 22 |FB| 5%k | 7(50.0) | 7(50.0) | 14
WM |20(526)[18(47.4)| 38 |1¥| 5~194F |5(23.8) [16(76.2)] 21
Zof [1(20.0) [4(80.0) | 5 |&[ 20~39% [29(52.7)(26(47.3)| 55
KEMAORFIE AT SEE 0|8 40FLIE [22(62.9)[13(37.1)] 35

ETHHD  PPHD  HEYEL AL
(1) (25%) (35%) (45%)
BB D e I ,Q\z —~ ki
Q2R D { @ o AEm
KEBDITZDE** b~ FLE
B Q3HERIE i )L VWY |- mwEst|
ik @D IK B O 1k - T
Q4 HLERRREL |
GHREDRE #{gql -
g Q6.45KKE NS
# B~ S N
Q7.35/KKE i \@ N
1| FA B o B ok s
BAKEORER L | (G
M N N
a eg;ﬁ;;k;w@uﬁ** 1 Xy -
Q10.357K7] 3
DT Fx N\ EN
QUERNTOHAKE \E B
FIFR K R
Q124375 -
ERTEr vre7 7
= Q135K
BT VA {@ B
Ql4BAKKEERHIET \k M
O BIEEBEEM

I I
ok HRBR EBILB A CINKETHEREN DS,
Fig. 65 £ F N7 Z & OFEIFEA

Average score of each birthplace

— 1 %THELMRE ()
swehHBLME e (Wl
-------- SHLUNTOERES ‘—'
BIELME /R-=o_378"“|
i /ﬂbelﬁs*(..&a:o‘:”- [=0.270%*
BT, ... "= s
|iﬁ'ﬂ|§ A03NY  —RI=() 585%%
[BHE | pon0  pore0  \
R-BEFRTEy (DR ’ f=0310%*
R EERER h EENR

Fig. 67 PRAFISES N o> %2 (K] B
(M X AR U LISk N=101)
Factor linkage for participating motive of conservation action

(except who born in Sukeyasu district)
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28 THERE) ICBHT 2L ZRE LT, ZNDNEREOREIC
WET LR R b,

MRZEHIIXAE LIS OB OB EIC 2 % KT L= H
WEERWIIEL, [iE#] (B3 255k, BUEROBRCK, 7B
WRET 20 CTh o7z, T7EE) (B3 2 B0 o EIC 2
T RIE LI H TR WIEIC, HEROA R, [MEwR] 12
T2, HERORCR, MMERE] (B 255k, SERO
fatgCdb -7z,

A ENT G OE N EE DR EI KT T L 2D
WENNMSRD (Table29) &, EEN-HATICH ST [
W) BT DR ERE OB E ISR bR BN DY, i
XA F T O E IR ISR < B LT, — 07 THie
BT DIHEMITIZE A ERE Lo dz, HER & DGR
I, T L ARSI O EIC B AR U C B
WAL, EHIRA ENLISME, BORDBEE OV EICE
PR LT, BRI & b IO EICRE S BBL
o7,

i. JERMEICE D [E®R] BT 5o

B OEIC I b A MF L. TE®) (2895 Mk
ODHEEDJEMEE D720, TEHR] ORTF 2K T 5
Q7, Qll OEHEFECHIED 2.5 SAMEL Lizzhz
NOBIED S %573 (Table 30), B THEEENE <,
EENTZEIINZHXICEL, BEEENAEWITE [
W BT A iAo TW AR S~ 72, — 5, &k
SMENHE T/~ O ANDIBNE, Z ORFEN RN
e[ 237~ STz,

5.4.2 [DEJOERETFIVETEEEETILOBEESE

AT T, R R OEGAKEORIAE T~
HENEDOIREERNZLDH 7o 22T MmN L
Too TTTUE, BIAOKENE T D7 e HERR I 3 5 A
DRTEIEE O S IMEE O A BRI RIFTEEEZH L NIT
%, BARMICIE, DHET 0t AT T USRI O I
DRNTTRELRFIT D, HRIL, BIEF U L 0T
EETARODE T 0 ' AT BT 5 8 I A
D HE I LT 75 ThH 120 ZA2 %4 & L7= (Table 31),
FIAFHOEIGN DI 25 ARMORZEILIZE A LRGN
Do 7oy, 25w L L TIXEEE SEBEIE N T D S0%FEER 5
NIzTe®, 25 U EOFERE MG & LToATHER & LTHi
STzl E Lz,

(1) BIFHFMEOEIOLADEEEZERLE-SIL—TF
Sl

LK BT % 2 AT ME OG-S 1 & IRAFIE B~ D SN
O LI T B AORREFA LT HICHIZY, mE
D v AEFFERNS S N—T 31T &1T o 7= (Table 32),
BARMICE, BRI S & E B D S IRAFEEh ~ D S0
L HEEE D7 —71 (60 N), FERAFEREAM 2 & & [F]
BEIEDRAFIEEI~ O SNBSS T ERIE DO 7 NV—7" 2 (46
N, FRIFPESEAM 23 45 E [ A D S ARAETE B~ D S ANdEhi & 75
EREZED 7 NV—7"3 (13 N) Thd, BIPEFEMGER
BT DMRAETEE ~OSINEEN FE AT 1 AN CHENT
OB E LTz,

Table 29 /0EE 7 v & A K10 H OB IR E O]

Force of determination of motive at each item

palko HERA

BEEE | [BR |EHERL AR |HRhRk
WRME B - 0553 | - - -
EFEN  |FE|] - - - - 10.181
(N=24) [&&t] - (0553 - - o.181
X (EiE| - 0270 - |0.265 -
HEFEnN LIS | RE$E[0.035 [0.067 |0.024 [0.038 [0.067
(N=101) |&Et+[0.035 [0.337 |0.024 [0.303 [0.067

KEROBFIRERBIIRFEH(UTB)
KREE: BEALEDO S EFLMNORERD B DIE

Table 30 B2 & o [E#H] (<RI 2 Fiko 7=

Attribution difference of knowledge on ‘information’

i EIoTLVE S50 [&F i FI> T 0574 | &5
PE|___BYE__|20(345))38(65.5)] 58 E..%@ﬁﬁﬁ__]_(_25_-9)___3_2259_)_ 4
Al &M [11(15.9) [58(84.1) | 69 |.n| 25~445%
8(235) |26(76.5) -34 Br—ca T 1-6-(-3-5-8-)352)-(-6-5-5)- yry
4| R [13(54.2) [11(45.8) | 24

1(383) | 2(667) | 3 | [ migst]7(200) [26(80.0)] 85
_1(45)_|21(955)| 22 |@| S&ERm_ | 0___114(100) | 14
5~19% | 2(9.5) |19(90.5)] 21

XAEMAOBFEEFHH T HEIE (%) 2| 404 LAE 114(40.0)]21(60.0)] 35
KE>TWS: [MERIOFFRA25RAUT HSHL: [FRIOFHFTRA251 mUL

Table 31 “EHpERIA O & BIEH O

Population by age-group and ratio of questionnaire

EREAIAD BEZH | MEEH|ADI-HT5E

FHE | Goosesp) DR8] (mi) | (ki) |EEOBIS (%)

25mARM ) 54 | 4 | . L 3 _ |74 .

2544 | Tes | 29 | A3 | we ] 39

Taseam | a0 Tl 43 | 20 s 538

GSEME) 76 | 43_ [ 22 | 21 ) 566 ____
|EEE 0 1 1 0 -
é‘% (%123)3;147) 120 57 63 435

-FEEHNAODEREBHHRAEOHAERERSIIRAOZSIAL,

Table 32 FER4FPERTAM & SMEED 7 0 245

Cross table between preference and participating motivation

8 : :
1:&Th - 0
]lﬂL-"‘ L Za—71

SUlIHER 2. Mb-Ts |

s-mm.cxla:lu sl et sotlu:g. 0 50

B=M Y- 3 55T T T
AR U | 12,1 24 ) 42
4 &< B
TeTRN L %L
& &8 a8 13 1 120

RIS N—7" 2 0%, BRAFVEREAN & 2INE o a3 a0
NTWAT=D, FOEREZ ZL—TF 1 LD ZE L THh
REREH
(2) BT NL—T DM

i, BrEE

TN—T1~3 D@tEE R 5, W (Table33) #H 2
L, 5o TERIBIZ T VI A LATED TS (LUFEE)
ET5), HEER, mEcH DL, ZA—THTIE
BYECRET RERY IA ool

HE M (Table34) % R% &, *LMX DMK A



50 JRAS e E i

e, [ LR, RS R Bim < 2 S o T,
TN—T VIR T 2EENB L, 77— 2 13T
HEIGREINT AEEA RSN, FTA—7 3 37—

%535 (2014)

MRVED A 2 fERE U, 2B IRIED I AT 70 & L7z,
Fig. 70 1242 120 ADODLE T 0 AET VIR T 2 HEE
AR LTz, SORERR & L Camko TRHBH AR

1,2 DX 5 IefdlmT R oo 7o,

SRS (Table 35) % A2 &, [01E3E D% < BSEEFK
20 4ELL BT, REEEDAEWVIEE L —T LICBT 5EE
NEL D EEN R b, £, EEEED 40 4ELL LT

%10 Fig. 60 DRFID4E (LArHEfE) #9480, KEO G
(PRI 2 AT 2880z U= SRR 4T CHA S B o
2L, TAREEICRET 2EMEAICOWT, SbICENEIRE

X, Z—7"3 IR THANEE LT, 2 TOABREIKKE K, FOBSE O & I RSB 2B 2 R L Li-
EHFELOEFHM LT, ERHT 24T 9 = & CRETERIR A S L 7=,
i. PR E
FHIEEE 7 L R OV T v A7 VIR R E
DRESE , TN S, . U
E\‘ ¥ ’Joﬂi xRS L, FHlfEEE T /L (Fig. 68) Tl Table 33 7/ /b— 7 = & oI
TN—T1& T N—T2 OMOFLEMEDZDRE T, 1%K i,
. . R Position for each group
WETHRBREDHRESINTZN, BEOETH> THLmHE L
HIZERTTHEENREIE L Lz, —HF T/ A—7 313K 13?’;”5?'5 Zi?hf)t:]"z-’ 3 e 4w
) JN—]
IRE 7 TIEOCE EMNREIE N H H—)7 T, Mgk 5L —71 18 4 ) 2
HIBTRBAAE IS ER R EE Tho Tz, DETmEAET e 5 : L
/v (Fig. 69) TiX, 7 —71 &7 V—72 O OFEE =1 33 10 n 3
DHEOBRIETIE HFRINCHA AT DR 5 & B e T i B s s -
E97 (Q12)] LIAME, 1% KHETHEREDHIR SN, ‘3“ L‘ f ? ‘]‘:
ZEAEDERITISHBEKKENEDTLEEZTND D 21 a5 4 2 119
SO =, 2O X, T—T7 1L HET L . .
LR ENT: roig, 7 (LR i \‘7‘ Table 34 /b = & DU H
ku@7utz%TW@ IMTHENZRREEZ L, J— ,
R 3 . Birthplace for each group
IEHE OET NV CHEENREEE L, T —T2] ifﬂ?
fﬂﬁ%L%va TEEHENLE T 0t 2R L TlEE yeT ! -..#bﬁmz .zggi_rﬁ 3. Eliih%.f-._li‘i:lj%ﬂ .r.:.._ﬁ]@% ‘n;gi
HY7R B 23 D s S v, HIL—72 5 14 9 18 0 48
" S SIL—J3 5 3 4 0 1 3
i, B OO BMR & B L 7 Bl o e B e ™ = 5 —
Fig. 60 (O L7ZFHIiffE €7 L L 0BT mE AET 10 Table 35 7 /L—7 = b oo Ak
N—7Z
BIR %W B 2MC T B 72 01T, /SARRHTIC & - T LB 7 ot o y .
- N L esidence year 1or eac rou
AEFAOEREMK EWET 5. BEHOBERIT, Er Y o
OB OEMIER 2 MBI, B FOREOEMIEH & 5 1:-4 | 2:5-19 |3:20-39] 4:40- |SEEE| &5t
)L—21 6 5 26 22 1 60
ST L LT ERYFOIT (AT v 7T A4 Xik) (HF S, Si—92| 5 11 19 11 0 46
1995) |\ k> CTHRASNZMEGRE SHUTCHERBEET 2 »'};%73 Z s 5 L ; 12
= s ‘ — =
P& B E TRV RS Z & TR Uiz, BEEM O BR
OIRGHE, EEREIRRECHE Lz, 7ods, EBEUFS L Bhi
4= 5 VAN T - AERR
P17 512& 720 VIF(Or Ban R ZE R il 2 FRIR 12 £ H 4k g%’;;ﬁﬁ%;’fg’- . L
PRES SEDBL [P rhReEs . : i
L L 25574 DhEHY \ -
BECELOTOBLBLETA) ] N — e
M gn=T2 [CEALAHYFET M
= zi=zsf] Bt A E R D B ] L
=== \ [CEALAHYES H
R REN:0] N g |PBERRRED >
N ) L KRB EEIEDYENTT A S
. . BT [TRRIE DK KEA AA N
N HRshEoEESELTETS ] .- N
T > o BETIEREENBKKEZANTEDLSICLT
KEZEISFSLTORERVNET H N PKEISKEANTLSAMOTNES A .
BALLTLGERLET A ] LN . | Ao ] \ B
e | \ i R CRA R R HERACESRE ] oL
Tl i FIASA TLBA RIS TLES Hr e
= . = E%B‘]l:i%;}(*iﬂ)%ﬁﬁ
ELLERNET ! FEES ey !
B [BKKEA DA LRFELVEBLNEY A . - | T - n—-373
LTLES  BEYBDEL REEBE TS EBILELET > . |
ETHES HEYBDEN

Fig. 68 FEAIiHEEE 7 L O TR

) Fig. 69 P~ 1 2 €5 L O FHJRE S
Average score of Evaluation Structure Model

Average score of Psychological Process Model



Bt — MR SAOK OB EE & AMEOFHIG B 5 5 5

Q7)J, THIBEQS)), THEIEQIL0)), TEPNFHIRIQIL)] WS 5 — T RBULRK

BLOHEROERQIZ), BHNEQIN)D AT 5 RN BHHICE LW EEZ TN

ITADOBRT, FFl

51

TEEIN RO
EWRIBE NI, B

O/ o7, 2 Table 29 LIFIEFREROFERTH D, BUTITEE LM 2 AR <R L, 71—

Fig. 60 L V) iHiE T VI D 7 o v AT VORE 7201k, ZA—7 1 L0 LIREERNEM T, SekoilE
K EBIRT B2, ARELOFCROPEICFHIMEEET (ST 5 R0 H W e 1, BRIRALRE, JRESO¢k, i
NIRRT TBE BT 5, Aok e igEET V0% T, AHEROREITITRIFEOAEEL 72,

(Fig. 71), A2 LRl ST 7 L OBR (Fig. 72) ZR

U T — 7 Ok & BN OREICEHMRSE T T L X1 Z—7 3 OMER L EHliEET T L ORI, B
O BARE 72| T b g o B R HE H A3 KA E 352 %8 (Table 36) % D72 < (N=13), [ABROFRT BHEET D - 7,
W5 &, HoRITHEMECE B, BRERACREIC B3 2 s
(Ehig) B
R*=0.506**
(REH) =0.178%
28] %+
A
®0) | KO
Ri=0.561%* 259%+ A71%
f=0.348**
&* 241 **
153* 0.248%*

G| R R || EAFIARR || TR

B 18

Fig. 70 LFE T 0t 25 L O HE] (N=120)
Factor linkage for Psychological Process Model

To+2ETIL| REE & *

£=0.301° EE=0432° £0.917
§i-F Torego i ] 5724 4g]1%* =0,
SLE | | #HLAy FERk ShlE

R=0.323** R¥=0394** R*=0.409 ** R=0.314**

5745+
B s MR B=03 =X 319 **

Bl maﬁant | T |\ mﬂtm | [t || s | st |

Fn—71 Ir—72

*BERAHT (RT YT 74 Xk) THGREML. PENS%LUTORKROH TR
CREORRXFEMEETILOBRIFEFEOREICLESR

Fig. 71 8RR & RHABAE € 7 /1L OBILR

Relationship between Evaluation Structure Model and appetite of determinant

[cm7otazry] mes 75 B
r=0221%
(R NERE)
BLA

R-0.3047% ﬂ,ci,ss..

o4 g ~

(B Rai | ERPE R ) 3 : 0,319 **

REMAL (| w0 || BREERE || B || B EAF
JIL—71 gn—72

cBEBS I (RTYT VA XE) THEZ . PENS%LUTOMROH TR

RETOER I EMEET VOB FEOREICLES
Fig. 72 AWK & Sl EE 7 L O BIfR

Relationship between Evaluation Structure Model and efficacy of determining factor



52 et TR AT s

& 2 A TRMiIEE T T SIS D IR R O P E EA
(Fig. 73) # /.5 L, 7 V—7 LIHBIF M OREIZL S
EOMUENE L Vo T, HEROAEDNEOREERTHL HDHE
MIEE S Eh, FEREURREEZ R THZN 60300 < E
BLTWD—HT, ZA—721%, HlticB$ 5 HWro
FARIFPEREAR & AR O Mi# B A KIF A & L
INTD, BEHEREERREOMEI D S 7L —7 1 Ll L
TOHT B AT VI RIETEBIRN LB 2 N,

5.5 IME

551 DETJAERETIICEZREETH~DSME

HOREER

DI B AET VR AW, the Xk T
% B KK BEOF) F B ba R E N T ORI R PL & W e
FiEs®] (CBET 2 Mo A 81T, BIECH S PIEREEER
DERKKEDORIFIEE ~DOS MBI O EICE B E KIFT
TEMNRENTZ, DFEVIFREFERIL, LMK THA
ST TG HEE &, S ETTEKKEN D HE
HDRIETFN DI 2o T D EV D AtE” 23, #ikok
AT DAMEN S HFE L L TEXTND Z &R
iz,

TS OEGRITH LM XA F O EFEEO R WA TH
STWAHIZH D, il O NOSINERE I
VN, FRICHRZEHIIXAE F 0, BB OTEIC Z DAk A B
LTEY, BOLREENTZERIZH D HIgMELA DS D
WIT AT T 47 4 & UTEARKBEEREZ TS Z N

5535  (2014)
FEx b,

SN T EN B M A R B E LT, kiEofE
T, EILRAMEEN, FBEFEES~19ERH 208, =
NHOFMEE TEH] (BT 58845 50 ARFRHICE
WEMETHLH D, A%, BRKKEOREEIZEL DA
THEIETH Z EiehE, FFlocohboRiEic MEHR]
B2k 25545 2 &0, 2igs a9 5 A0k
FICHERh T 5,

EFENTHFTOE N B KK EORIFIHEI~D SN
WoOEWEE DD L, EMXAEENIL, KEOITID
EOMERIERE L & W o R REBEOREICHF S L TR
D, LETREAERAEMOICATYH, HLXIickiT 51
IR B OFFH BAAAREHCE N T OF R & W o 721 BT
LHE A EET 5 b DDA T A RET L DI
RLTC, MR AZNLSNE, B T1EBE) MEhoik
TN L, DHEY oA E2RAMICRTY, #foike
KK D T D Mo MU, B & VN o 72 b DA K
1EI SR ME IR 3RS ST,

5.5.2 FEEXEBERMNBLEADL-TTEELEWVEGK

KENET D -8

BAFPEREAN & PRAFTREI~O B MBSO R &2 LD &, il
FEBEEMNR T N—T 1 L& RIERTIZ G E W72 0MRAF
TEER B INEE N S BRI 7 N — 7 2 IR & ntz, 7 —
T TAEFNOBIZE IO 2BNETHDICKLTH
N—T 2 FEILEAEENOB L E 3O 2BET D &0
STEVRRLNTEN, TRUSNDO NOHEITIZIZFEET

Table 36 7 /L —7" 1 OHER Tk - [HEE) OPEER

Determinant of appetite and efficacy of determining factor in Group 1

MRDREICHE

BEMRDREICEE

SR i RERE SRE SRR i RERE EIE | BRl
_70301 | 0.291 | 0.000 | 0.000 |[E#| 0000 | 0000 | 0000 | 0354 | 0.255
0.192 | -0.054 | 0.153 0.163 |Ri¥E| -0.012 | -0.086 | 0.140 0.000 0.000
-0.109 0.237 0.153 0.163 ‘%E -0.012 -0.086 0.140 0.354 0.255

XEF EERERRR )
3R] AT ST
Ro=0.498** R*=0.569**
(FRETHERERE) [=0.523%+ p=0.542**
ToF ELz
R*=0.323%* s R*=0355**
f=0.346*%,
(Rt mm) /) p-o3sses _— 0327 AN
W | B  =EERk || vl | BEE || =EEak
TIN—-F1 gNn—72

-BEIBMHT (RTyFT V4 X%) CHEEZ ML . PENS% LU TOMBEOHTRE
EBTOERILCEIOERETILOREROREICLES
Fig. 73 FTAIREGEE 7 /L 00 ZE R

Factor linkage for Evaluation Structure Model for each group



Bt — MR SAOK OB EE & AMEOFHIG B 5 5 5 53

Holz, IN—T71 L7 N—72 CLHET B EAET LD
HER LS T T L L OBBROBRTEE RS &, 2k
W27 =71 BIBUER & BIFRASR W FHIAEE T 7 L O 7
RN LA R STz, RAFEEI~ DS INEE O R E
SN B K B k9~ 5 J8RA 1t O FTAMAR I 23 B 3 - e %
Mt Ui, D et 2EF BT AHER ek
& BRI ER D o T2 RS T T VIS B 1T B BRI 72 k¢
b5 THE) < BRERSE) K7 v—7 1 &2 O/5T
LTz,

AP O D EEA] & PRAFIE B~ O S MBS O TR E
Ro#ERZRD L, Z—7F 1WA OREERNT [Hikg
M) & TR BEASHh, EEREIRIRE A LT b
WRZ AT OISk L7 v—7 2 1% THi: ) o B8
SNBIR L TN To, 2O L D ICEBRAHERE 2N B E W 72 D
12, RIFEE~OSINEEN T ER 22 NI, WiH O EE
KR H7e 2 Z ERHLNI ST,

LML, ZA—71E7N—7200HF LY, BIFRE
~DOZIMEEEIZ 82 % KT T RS E 7 /L 0 BREY 704
Wik O IE B IX T ) CTh o 72, oF 0, BAKENRS
T DB 7R BERR T b R IS U B R RE 1, 5 AOK B A
W H A% CEEERIH L WIERERFERD, AofTHZ2E
CLTCTHIRFLIEWVBIETH D Z RN o7,

VI

|

6.1 BKKEDHEEE & HiE DT

F7KOK BT < B b 23 E TR S 4L 5 R S KR
Mgk Td D7, FHETIER Y T ~DE & iz PR T &
DHHEREES T, FIHMED LD, 0k Hkad, 4
E OB AN O EAKEOF PRI Z B L 7o/ R, 1
e b OFEEE K CTORFIIM AT, BIHBTOFAC
AFIREN S Nl S D & W o T2 = 7 R 3 eRB S vz,

ZTIT, WERNDOHEMENTORAEZ, HAKKEOR
SRS RE 2 R S E 5720 ORI H, BIEANTOFAR
PRIAE BN O SEHi %, BAKENG T 287 Tesfe & BiE X
WA DOFMEEFR LT, WaOKEE L T OREEEDIIE
12 L > THRLN DB KRt Lz,

6.1.1 ZAEEZHEEE L T DEE

AR ZRERRIE, BKkETHZETHD, BIEMIZEIK
RENEK B CTRHA SN D720, 248K ENSE
TORKEEBKCEDLZENROOND, 22T,
THUE S REE R ORI &5 B AOK O AFfe S % fnit
L7ZfESs, BIAMTH 5 & OOEEN 1.5~2.5m CTZAS Mg
28 02ha AR L/ M CTH D 2 L, KEBIRARMER 0.2%
L VRBDKIEICERESND Z ENHEL MR- T2, 2
BEE Tk EGNT-S&IETHD 2 e n, BREBRIICEK
KEZHWIZEKIC#E L& BZEx b, £2TZO
TERERAE TR S D /KK D A SRAY 7o B 2 264 5
L TELNAMIEEZA SN T S0, 3 TS
0 b BT X TR S 2 Bk 2 55 | EE
2.0m OARRIKE 2 8UE L C, BRI A E L CHKKED
FPEA A Lo, T ORER, [Hi & Sk R8Ik R,
TRV —FIHZNHE L ORRE E BN SN Lz, 4
ZAE, BT X R SR LRI RS TR &
LEAKEE, BEAKEIT 77.8mYd (0.92L/s) T, HEER
13K 7.5W, =3RRI 22% THD Z &AW
LT o T,

IO X, BAOKERFIAT 2=V F— 8T, FiE
THRAENAEBINHET 23 ALX—RLEARETH
D, KRR 72 FEREDFEBL TS O AL Al 1L, REEAKE (FF
\AEABLKES) BIRFT 2 e x X —2IEHTE 5
ZERXELXREOHEABEOHIK TH D Z ERH HMNIT/HR-
77

6.1.2 #f-7aiEE L TOIEE

—7, BOLEM TR L2, RAAEENC & - THERF L
O T DHI e ST D701, VETHK
IKHEDFERE H A CRIA SN A EEICEAET 2HERICT V7
— FAEZITV, HAOKEZGE Lo &Gl 2 2K %,
R OEA KN 9 2 MR & Bt Uiz, £ DR R,
FERDGAKEZ I FE L ERF3 2 BRE, E i kb
WodZ X, mBIRICTHESTHLEXHZLERHLN
\Zheolz, DFED, Hiloletkaeld, SBRAEREC, Mk
PEEEER T DRE S B2 bz, F72, SAKEICZED X
IIEEEN B D LT D 2 & T, HAKKEIZE L S0



54 et TR AT s

LAHZEEDZENELMNI -T2, OFD, FRICEL
SR LAZIRE SEDZ L0, BAKKEOH - /HRED
TN K-> TR O DME E B 2 Hitlz, FRC, HusPERgE
BBEREI, 1 HECORAAE B S X 351 2 B & B Y 7
ED, RIFERENZIT O o & LTRITF O &%,
VBT, FEBREEAERNEAKEDORIFIZENISMN
T HEREOPEER & LTS L, LoT, FEEE
FRERE, BAOKERGT 587/ gD o 5, Hud Mg
RIERE R ER 95 Z LR Lo T2,

6.2 HJKKENET IHMEEZRIESELSEDOFERE

HAKKEIZIE, Bk BB TORIC X - TREART K
DRAFT 2/ AR R X —THLRHTE D L o 7l
EEHT D L0, (LRI HIs MRS R RE S RO ng
ORBFEZBLTHLARLE LS ZE S D &0 7 Mlfil
EHTDHIENALMNI oz, TOX DI, BkKEE
FREHT 25 2 1%, RO K ICIRTE T 20 72
WARTINXF—EIEA L0, B e 22M oA
HThHDE VST BB REGT DO LHLESN, &
BIIFAPHEFFENTZ Y, ERINDZENEEND, £
2T, AMFFRAERD, BKKEO@EY) AR 5 A B
T %,

F9, LKA TRNEAT 5720120, BARKENLE
FKEZHKTEX D2 L EBEMIRTHLERD S, A
FER D BB AROKBE OB KR 2 i LT AR, KEOKZ
Wz —ELh bkET D L9 ICRET S 2 LS —
OFPFANTHAT 5 Z & T, M R EK MR 2 %
T DV R EEFETHZ ERHOMNI STz, 7,
ARFER TR N KED X5 7@ A /KEOIEIZRE T D #
A 7T, FOBRBMAEICL > TEKMEREICENETD Z
EBH LN 5T, SBREAKEZFHICHET D55
&, BLEo &9 BB KR IC BB LT AR A L 3%
BT ENEBETHDL, RERSEMED X S 7, KEIE
1.0m O/KFEIZERE 2.0m 7>O0F 0.8m T VU5 ¥ A 7 (B &
400mm) O EEN 8 DEA SN T BKKEARE L
AlE, RZROKBEEZ 250mm BLEIC L, 15 O%E M %
35~50° CTHIAT H2LENH DL, I OS5 TrXEEE A
A2 3~8rpm TN 75%Rt4 THRESEIZIN Ul ik &=
DFHI, K THR Tmih BESK S, BIRKES)»
DEHE SN A WS HEA KR L, KB D HREE
NAEKENH SN2 D Z &, BKKEE O a6
EEIZHE S D,

)5, BRKOKBENAET D P72 72 BERE 1, I OIS ERERR
HERESC BB IE TH D, T D OZEH T ERSCNES
FHEEBEZONDTD, (ERENSSIN LI KEDLRIFE
ThOENED, Hic e as BRI FEAREE 2 60
%o KK HEORAFTHRE ~DSINENE A R ET 5 EK %,
FERA~DOT v — MNRENPORFI LI E 24, FRCIEEE
FEROSMEIX, SAOKERZOEE THAN M E -
TR, DRETOEAKKEDOFIFLRIL E Vo7, ik
TR E D MR A DM B T 2 Fnilk O A M AN R < ST D

%535 (2014)

LML MNTRoT, T OIS HEOEMET
RPN, Ko T, SAKENET 28772 HhE
FRESELFRNENRE LT, RIAEHZAT O BRI, Bk
IKEO MO D VEIC BT D B OEFE 2@ LT, %<
DANZZNHDIEREF>THE D ZENMRILEE XS
o,

6.3 #EE (FLHESHDEE)

WA, eSSBS, HEREE~OBESCOMRETOE
FLMI R B OS2 E L TREDXHRIZR > TN D,
AR BB OE T, MR D A% OATE T AEZE K
Ok O B 12 K TRk S iz it <, JoERO
EEXIFAEEOBMEO DR ZEOTERNE D L SN
5o WEIEHSAKEZFIH L CHEMAIT ) RBICZ0 L)
TRAMED B 2 0%, BNCERT DR B 50, WM
IR E AL R A BRI & T 23 E o M 2 Ja il L
T, KHEZHEML CTEREEZELD &, A% BRI
LHIENEELWEEZLND, LrL, BAOKEIZEE
R R LI, /KK HE & bl U CHALRRT 872 © 015
KPEREICEEN B2 EBENAR > T~ OE &2 LB EE O &R
b, WRKBERSIC X 25K 2 L E & 3 5 K H OB
FETHAKZRS LTS,

F T, AL, BAKOKEORHR ARG I F ST
DA AZHEL T BT, BAKKENET HHEE L &
DFEREDFIF T B AAME Z B & 2 Uiz, BARIZIE
AR EK & T HHERED BRI K- T, FBARKEH
MBI/ SNT R X —T LR T & A HEE 5
5T &R0, HUEME A BT D BEREC Rl A TR T 2 B RE
HBUZL 2T, NMTBLAPLEL I ZE L W HifEE 5
HZEEWALMC LI, DFED, HAKKEDOF Ok
SR A 2 R S E 5 2 s, FAETRET XL —0F]
FARHES RIS 72 A B R ORERRIC T 535 L o Totbam
BRNDD, 200, HAKKEOHITE Mz TR
DEBRITRZ WV,

Fio, TNENOMREZ I S 5 72D OF K & it
L, ASRRY7HEBEZ M S 5 720IiE, KEDKZRE
—ELL EAKET D LD ICRET D 2 LR —E DO
FNTHHAT I ERFEDTHDL Z 2B LML, iz
TRRERE A R S H A 12 0IT1E, FRCIAKKER Z DEE T
FIHDE E - 2SS, DA E TOEKKEOR| LRI &
Vo 7z, Bk B MR AP B B kA R
LT EPIRBTHD EEHLEMMNI LT,

PLED XS, RS, BAKENAT 5, <
DOFFEDRAEIC L > TR LN DMEZI S0 Uiz, &
2, AR TIETSICH O NCTE RN 122 &5 %D
FREIZ DWW TEIET 5,

A7 B e T b B BKKFE ORI T, AW =ET v
KEE, FAOBEFIETIEXDE 2 b0 VIELNEZRAHL,
B OHERE BERICOWTIIRF L o7z, £z,
ETIVKEOFOEL Y MEWEEZRWIZEEE, K
BPEL RN D 2 ENEB 2 DN, AWFZECiIlibian-oiz



Bt — MR SAOK OB EE & AMEOFHIG B 5 5 5 55

FEROKESRL, VIEATHIE ) HEDHZAWIZ5HE 08
REFENE, ARIFFETHWE HIECTHEREZITH) Z & T, ©&
I B CTE S, £/, GIS &AW =HKKEDOT]H
RO FIEEZ BT D 2 & T, BAMARFART v
YR BN TE D,

B e WERENE, B2V v REEE W T AR OMERE
D, EICHUE R B ik RE T D 2 L A B
LML, LL, FEliZ Y v RIECEMEMICHEE SN
7o 6 JETRE OFHmIERE D O, EER T & V7 B E BLR
DEBRFHE 21T 5 72012 4 BFRFE O~ L 7=
fER, BRM 7R IciTR S S TRIERH L] &
STHBE, RUBBICHRT 2 [ERLv) < M
BoHbd| EVoT-HB LY IR THD EVodz, [H—
P& N DIE H ] D BARPELCHI G E D RN T Y 2 34 C
TAlREMER o7, L, F—FEEANOIEH MO AR
HERMEDONRT Y XOREL, HETEBNTHDLZD,
RN HEECH D, Fio, ML O THWZFHE
Uy RIEE, RESTEFETA LV EEa—%iTH720, A
VA B 2T — ORI BT, 1ZIE R — ORI G D
BHIZELND E VS ERATAH Y, 155V FHitEE D
LEFAMOBEERIEIRLEEZOND, Lo, PN
Uy RIETHLNDZEOMBEREZEIRT L0, [FH—
BEREIZHT R T 2 X ZEHH O GEIEA B OBRETH 5,
BURTIEL, 20X D RAREMEA A SRV oIz,
2T E ST E AN ENaEBEZBND,
LIS, REFRE CORRREE ~OBE Y b5
ST g KK ISR OYE 1 7 — N E2RET S
Z LK LTRSS LIRS o e o Te T koK
HEFMA LTS (B ETF 2 & FmISEER D0 D) &0
SR, BAROKEID, RO HKEE = 1Y)
WZBLGr 3 D HkRE OKFIFHIEMERE) B HE 35 2 L2 R-ET 5,
Z OFERENE, AP T UG Lieh o izic, 5% KR
AT ORERDH D,

ST, BAOKEEZRMAT 22 80, =3 ¥ —0
HIEEHIH O AICE L S0P LA ZE L SE L MEE AT D
Lo, HEMERNDLD Z LA, AFETHLMIC LT,
L80%, ERROA B OB TRES - 5 A OIS HFE 2 )
e, Fio, BAOKEREMENCRIRAIND Ko7, A
RO Z2 R REIC BT 21 B 15 LTz,

BE AR COBEIE, Z<OFOTHREOME LATHEE L
7o HET, THCICTHID O, FRSCIERICE LTINS T E
R TRER ZHE TV, JIRK AR O/ ABIRITIL,
WSEH T LR, £, RBRAFRFMOBOARELRE, &
WIE S HEZEE, AU TR AR O TEMR KBS, THE R
PR O A FEMAIRICE, 2O TREC IS EEE
L7z, DLEHWZLES, £/, BRURTRPERFARONE
TEARUE B O] (LKA BRETEE T2 O TR Bz, 3o
BEICELETOBRTRE LLEERIISEHESELE, L
DN UET, BTR T D BT R ToARTSERT T, =

TN =V AT LB ORBEZR LIEEE, LREECTEN
B, IRFEEEPEAN O, hE LORHCERFERICBIL T
R ETHE £ Ui, A MER RN EEE N, 50 th g
FEANFE Y AEATIE BT, FRCT o — PERA 2 B a—ill
BICH L CTREAEE £ Lic, MEE, TSN RIEZE
W20, FRSCERISE T 2 02 722 E Tl & THE £ L7z, B
B R EAIT SR T — L O 0 wiATHE, SFIINRFRIER, A BIEAR
(20, BRI SRR W 2 K BLO BUERL S BUK IS O B is % T THER
2720 F L, FEWEREOAS IR, REE TR
r— b OEFR I C—AEETRIERC 22 £ L, E7z, SR
30T 886 v ] DU [ B2 3 7R o & — DA FRETR B AFIE B L R R
RETUIN M e JE o & — D B B TAEATZE RIS b, BUHEH A
ORISR E LT, A X B2 —fERLT v — MRAD
FEiiz BV TE, B\ A FERRLAARFIZ B OBEHR,
OV LRI ET NS R om@ Ak, M= X A REER o7
WERIC W DTS £ Lz, SRREHT A 27 O ERZIT L0
BTSRRI S TEE £ Lz, B0 BT T L& e S &
DI ENTEELL, LALREHVZLET,



56

ik

FEAT T2 gE

oy

F

£53%5 (2014)

Table 37 FEWEAZAOKBOF RN (BAFHIX)
Usage situation of IWW (1)

B
RED . # x
TR A A
RREEY 1:k@E | B KEODR N| N £ b/ S B :i
2 # e | vmmees | 28D lampa I I o S - R B
Ay e Dol | (T P Zlal B | 2 |XZm
& # B |shmemaws | PR B s mmam (C(N(C|E| A - E #®
R k i E}:_: 5:# (B < e " A | B h > 2 §J§]UE
41LR R % s 6118 %Nc:;E;E%#-iﬁtﬁﬁﬁ | Z a ~ EEFJ‘D
588 : NN BRI o
7: 784 ~ m E?ﬂ
8: ZMfh ~ %5
&
=N 3 1 \% IC-3 4 loflo|o]| o [008~026[32~38 A
ERE [ GEKET | NEE | - 3T 1 IN]T " NN=3T T[T ol ofo Al 1 =" 25 | AT
TwBEwm | wwe | 1T 1] Iv] 7NN T o folo 1] o 002 | 23 [T
A B 1 N - <L S IS 3 )] L LR OIN=3 L o f1jojoj o | | 007__ | _. 24 | ..
JKizTH 4 1 \ IN-4 o]J2lofof o 0.02 16 A
__NEE | #E\E 3 )] L LV OIN8 0|1 ]0]of o | _ 018__ | __ 30 _ | B___.
Ry | 2BRXHWH) EBE | O I I 3 INJ NCZ3NN-3_____ | _ o o] 1 )o) 2 | 002__ | __ 28 _ | AL
EHKHH 3 1 H IC-3 NN-3 1t fofo]of 6 |oo2~013] 30 A
&8 EiEm 3 12 H 1C-3 NN-3 4 ]0]o]of 3 |002~014[32~34 A
P S S S N 2 )] L |Hy 162 ___|_ 3_{0]0 0] 0 | . 450 _ | 40~48) | B___.
1af wam_ | =& | 2 )] L lHy 62 _|. 2. |0]ojof o | _ 550 | _ 40 | B___.
2 1 H 1C-2 2]oJofo] o 5.25 40 B
3 13 v IN-3 NN-3 o|l1]loflo] 1t [o11~013] 17 A
,,,,,,, S A QR INBNN3 ) 0 ] 110 (3] 0 J005~009) 20 f .
IR 3] L LV INBNG3 | 0| 1 ]16|0of 0 | _ 004 | __ 20 | AL
IR 4 )] L A INZ7ANN-4 | o1 ]ojof 1 |__ 003__|__ LR AL
] LI L LR INT 0.].5]0]0] 0 [004~028 18~20| AL
2 1 H IN-2 NN-2 0 |s5]o] 1] o [004~023[20~36 A
IR 2 )] L LHl . IN2NN-2 | 0]3]0]0]_5 [009~018 18~23| _ AL
1 1 H 1C-1 NN-1 3]lolo|o]| 4 [oo1~018][20~23 A
,,,,,,, 4 M) INTANN-4 ) 0 | 1[0 }0] 1 ]005~010) 12 A
I 4 )] L LV INTANN-4 | o 100 1]
1 1 v NN-1 oJloJo[3] o
I 3 ] L sl S INJ3NN-3 | 0|10 o] 1
H olof1] 2
v N
3o jof 1.
_1].00 1.
3]0
_1].0
_2.{ 0.
v 1]0
A o123 e INTANN-4 | 0| Jpofofas.
,,,,,,, 3 oA v INm3 {0 f3]0
4 12 v 1C-4 NN-4 6 |0o]o
,,,,,,, S ot {H) O INBNN3 0 1[0
4 1 B IN-4 o|1]o
3 7 H NC-3 0o
,,,,,,, S ot {H) ____IN3NN-3 | 0 |16f{ 0
3 1 H IN-3 o|l1]oflo] o
5 1 B IN-5 o|l1]ofo] o
&5 25 | 7918 11] 59

KEEIEIFZKKEMBLFELLGVIE, FEBKKEMELUEFET 2EDLEL)EERL.



B —

HELT s OR B O BERE & A O REA L2 B 5~ % WF7E

Table 38  FEREHI /KK EHOF MR (FE - HI[X)
Usage situation of IWW (2)
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Fig. 74 #7K0KHE (VA R LR EE L) Fig. 78 #/K/KHE (B Z3

s R )

IWW (V-type in Tsuyama, Okayama pref.) IWW (B-type in Toyama, Toyama pref.)

Fig. 75 #/KKH (VB RRARNLUK ) Fig. 79 #55/K/KH (BT b i i)

IWW (V-type in Minamata, Kumamoto pref.) IWW (B-type in Kyoto, Kyoto pref.)

T : i "

Fig. 76 #/k/K8 (H I« man s i) Fig. 80 FAUSZERCHEMH L= 8kokE (1)
IWW (H-type in Kochi, Kochi pref.) IWW used in this experiment (1)

Fig. 77 $/kKE (HEX « =B H) Fig. 81 #AUSEERCHEM L= HkokHE (2)
IWW (H-type in Tsu, Mie pref.) IWW used in this experiment (2)
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A Study on Functional Assessment and Valuation of Irrigation Water Wheels

HIROSE Yuichi*

Renewable Resources Engineering Division, Renewable Energy Systems *

Summary
This study assesses the function and value of Irrigation Water Wheels (IWWs) in order to develop a scheme for

sustainable utilization of IWWs.

On the basis of field surveys and literature review, IWWs are thought to have two classes of functions. One is the
intrinsic function, i.e. pumping of water, and the other is the “derived” function such as an object of sightseeing.
Specifically, in 2011, 104 TWWs were used for irrigation purposes and 25 IWWs used for sightseeing and
conservation purposes. The number of IWWs used in 2011 was 35% compared to the early 1980s. Interviews
revealed IWWs are more economical to use than pumps and can regulate irrigation water without using a diversion
weir. Reasons to discontinue IWWs include abandonment of cultivation, changes in canal systems and reduction in
the number of IWW carpenters. Classification of IWWs shows the average diameter of IWWs using irrigation,
tourism and conservation is larger than IWWs using only irrigation. And beneficial paddy fields of IWWs using
irrigation, tourism and conservation is smaller than IWWs using only irrigation. Conditions for continuation of IWWs
for irrigation include diameters from 1.5 m to 2.5 m, beneficial paddy fields less than 0.2 ha and bed slope less than
0.2%. From an interview, the residents who participate in the conservation action of IWWs recognize that IWWs has

regionality.

The value of the intrinsic function is examined using hydraulic model experiment of IWWs, and found to be the
utilization of small hydropower in irrigation canal and contribution to greenhouse gas reduction. Specifically,
dimensions of model waterwheels are normally 2.0 m in diameter and 0.8 m in width and the tube has a total volume
of approximately 17€. We measured the pumping discharge and number of rotations with changes in the flow rate and
water level for a waterwheel with a 1.0 m width waterwheel installed in an experimental channel. The following
results were obtained.

A) Outset of damming: Rise in the water level with installation of IWWs was generally less than 30 mm.

B) Relationship between angle of the tube and the amount of pumping: Angle of the tube for the best performance
was 35° ~ 50°.

C) Relationship between submerged depth and the amount of pumping: If the submerged depth of the plate was
less than 200 mm, the amount of pumping was less than 250 mm.

D) Relationship between pump rotation and the amount of pumping: The amount of pumping increased in
proportion to pump rotation. However, if pump rotation exceeded or didn’t reach certain values, the amount of
pumping decreased. In this experiment, the amount of pumping decreased at 3 or less rpm and 8 or more rpm.

E) Best performance for this experiment: If pump rotation was between 3 and 8 rpms, and the submerged depth of
the plate more than 250 mm, the maximum pumping discharge was approximately 7.0 m3/h and maximum pumping
efficiency was approximately 75%.

F) Energy utilization characteristics: In this experiment, power of IWWs was almost 20W and energy-use
efficiency approximately 30%.

The value of using IWWs for pumping water as fundamental function is that small energy in open channel is

utilizable and running cost can reduce.

The value of the derived function is examined using interviews and questionnaires, and found to be the formation
of regional identity and landscape, which is regarded ‘beautiful’ and ‘friendly’ by residents. Specifically, many
residents evaluated IWWs as good. Factors of the determinants for these preferences differed depending on the
attributes of the evaluators. The key determinant for the preferences of both farmers and non-farmers was

‘regionality’ . Farmers focus on convenience to determine preference for IWWs and IWWs are adopted based on
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regionality and history. Non-farmers focus on ‘affinity’ and ‘beauty’ to determine preference for IWWs. However,
non-farmers with a birthplace near the IWWs focus on affinity, which is strongly affected by regionality, when they
determine preferences for IWWs. Non-farmers with a remote birthplace focus on beauty that is strongly affected by
landscape formation to determine preferences for IWWs.  Therefore, the functions of landscape and regionality are
the “derived” functions of IWWs. These functions show that IWWs are valuable so residents evaluate IWWs as
beautiful and familiar. Derived function which has an effect on motivations to participate in IWW conservation is

regionality. Therefore, function of regionality is relatively important.

There is some value in use of IWWSs. One is that IWWs can use small energy in open channel and reduce running
cost. Another is that residents perceive IWWs as beautiful and familiar when the “derived” functions which are the

functions of landscape and regionality are also apparent.

Key words: Pumping irrigation, Renewable energy, Evaluation Structure Model, Psychological process, Resident
Participation
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