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Migration Behaviors of Taiwan Indigenous Fish in the
Fish-Bone-Type Fishway
shang- Chang Wang ! Su-Chin Chen !

ABSTRACT Resource development and utilization of rivers and streams are the important survival basis of human

life and culture. Owing to the steep slopes and fragile soil of Taiwan’s mountains, rivers and steep slopes are swift and
transportation of rivers sand sediment are big. They make water conservancy instable.

Facilities with hydraulic engineering, such as dams , weir, solid bed work and construction of the dam, easily lead to
ecological species, monotonous, what is worse, to lead to the extinction of species interrupt the continuity of the
stream ecology, resistance off fish migration and mobilization.

Before, the main reason of failure of setting the fishway, include lack of understanding of water management,

sediment and fish ecology, torrent damages, floating woods impact damages. Previous people studies have partial
results,but still less discussion for establishing diversity of fish.This study path test the flow rate and the flow field

ups
rive

tream sediment transport and fish by fish-bone-type fishway to seek fishway suitable for the characteristics of the
rs of Taiwan, to promote ecological diversity of fish use to play the effect of fish ecology preservation, to enrich

natural ecosystems and sustainable interest-earning.
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B2~8 5.12 9.72 11.52 13.90 16.15
Cc2~8 6.33 12.31 13.92 16.35 18.38

42~ REFH
EWE 1/8 BHERE A HEEEE s SEmHAESEm A e 2 BB LA -8 FEE R AKREE
(A0~ Al+1 ~ Al+2~ Al ~ Al+3 ~ Al+4~ Bl ~ C1) BHEERYEARENR &R & 0.016m/sec-m Bf Al 454314
B 0.735m/sec » A2~A8 Z4FE SR By 122.6cm/sec » W17 4 PR o BORE 0.01m /sec-m BEAKR HEEH
RS KE - B R B L HAER AR & T 2R AR - LEE &N - HFEIGRE KR &t R T
A8 SR FITE o R T 2% P B 2 S BT TR 38 28 v PR A BT R > &= 0.016 > 0.032~ 0.048 ~ 0.075 ~
0.1m/sec-m H BEBE& > B i s A SEE R Y Bl By 2204 ~ 2387~ 230.5 ~ 277.5 ~ 294.5cm/sec » A% 5
A > A E DL C B s RSB -
B 110 WL B07 B B 2 ST R B e i A S 2 M LR — 8 SB—m e AR ER
(A0~ Al+1 ~ Al+2 ~ Al ~ Al+3 ~ Al+4 ~ Bl ~ C1) BHEESRGEACRTEN » &7 & 0.016m7/sec-m B Al 4FE 314
TRy 69.5cm/sec * A2~A8 X 4 E SR R 108cm/sec » H1FE 6 FR © HA/KR RSN A H5E /KiE
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B RUREE HANEAOM R N R - SEE A R o TRV T 25 PR P S BT I 3 A i e AU R
£ A BRIAEIRE > & E 0.016 ~ 0.032 ~ 0.048 ~ 0.075 ~ 0.1m’/sec-m F EEBE B > i i B F S 8 Bl By

113.8 ~ 148 ~226.5 ~ 273.8 ~ 283.8cm/sec » W T AR FAEAIE DL C B U R REE % -
# 4 REMAESERS S P REbE S8 B © cmisec
. 0.016 0.032 0.048 0.075 0.1
Erifshiss: ( m/sec-m) (m’/sec-m) ( m/sec-m) ( m/sec-m) (m’/sec-m)

A0 13.7 25.5 339 42.8 44.2
Al+l 49.2 54.7 59.2 67.5 75.0
Al+2 61.7 80.4 85.7 90.2 98.5

Al 735 115.0 144.8 144.8 169.3
Al+3 75.3 89.6 124.2 142.6 153.5
Al+4 79.3 104.2 101.0 72.3 111.2

Bl 70.0 86.8 98.2 92.2 96.5

Cl 43.8 62.5 61.8 31.6 50.4

A2~8+1 114.94 101.65 109.33 144.53 150.78
A2~8+2 88.69 98.90 93.84 111.25 133.20
A2~8 122.58 137.82 128.00 133.88 145.80
A2~8+3 100.53 113.64 96.93 125.07 139.52
A2~8+4 106.57 111.78 68.33 105.46 109.59
B2~7 81.29 85.09 90.84 108.14 115.88
C2~7 62.71 82.18 46.11 67.21 91.73
R 5 VIR R KRR LR Si1/8 B * cm/sec
( mé’;ﬁgf%g_m) 0.016 0.032 0.048 0.075 0.1
$£g%zgcf?ﬁ 126.4 1386 144.8 169.3 181.8
fir'E A5 A6 Al Al Al
%H?fs’gg 220.4 238.7 2305 2775 2945
& B6 A7+4,B7 C5 if] C6 if] C2 if
# 6 fENEEERETUELE  S110 L omise

BT 4 7 ( mg)gtelgm) ( mg)g:f-m) ( mg)g:cg-m) ( m%ggc?-m) ( m3los.e1c-m)
A0 16.9 24.2 32.3 46.0 52.2
Al+l 57.2 547 61.8 67.6 75.8
Al+2 72.7 72.2 80.3 78.6 105.6
Al 69.5 69.5 95.4 103.2 117.4
Al+3 69.4 89.2 118.1 136.8 143.6
Al+4 86.9 100.7 89.7 116.3 106.8
Bl 53.7 78.5 94.5 86.7 101.4
Cl1 38.7 50.5 44.9 50.8 61.9
A2~8+1 104.3 88.4 113.1 136.2 146.7
A2~8+2 95.2 72.9 81.3 107.8 128.8
A2~-8 108.0 106.4 122.8 129.5 140.7
A2~8+3 101.1 74.4 99.7 126.0 137.7
A2~8+4 105.0 718 69.2 93.2 100.2
B2~7 63.4 67.8 75.8 87.6 99.2
C2~7 62.3 36.6 40.9 62.8 76.8




F 7 BB AR EbE: S:1/10 BEAT © cm/sec

EE
g 0.016 0.032 0.048 0.075 0.1
( m*/sec-m)
NIRRT = w3
PERARE | 5 1117 136.3 130.4 149.8
(cm/sec)
& A6 A2 A8 A2 A8
SN
AR 1138 148 226.5 273.8 283.8
('cm/sec)
firg A6 B1 rffif B3 rf1fif] C2 1] C4 1]
4.3 P EREE R

EYE 1/8 I A B R fUESBERMETY - EEIHE 9.27 A RORE 0.075 ~ 0.1m'/sec-m F4 110 475805 &5 vl HERR
5751195.82% ~ 98.26% » % 200 47 $EEF FIHEH, 98.2~99.82% - FEANTR 8 FoR  EFHIMIAK 10.77 AR E 0.1 m'sec-m
J72 110 738805 B AT HERR 73 7] 96.58% » 2 200 73 $#HF AT HEH 99.65% o AT e s nl Kt i 2K 2 JERDIE R RS -
fatbsBRISTE - MERA 2~4 FUR °

EHE 1/10 B A F R AEIRIDHERIETY » fEIRAL 9.27 AR 0.075 ~ 0.1 m'/sec-m 74 110 475805 &5 vl HERR
537311 82.03% K2 95.8296 > % 200 438 FTHEH 96.8590 K 99.4496 » 40172 9 Fim e AE T HIAL 10.77 /78 B 7 & 0.1 m'/sec-m
2 110 73 88 B AT HERR 77751 90.49% - 2 200 53 §#RF AT HEH 98.39% « ABUF FEUEE R 1/10 W Z AR s MEE &
1/8 If ZJeRbHFRR 3T —L8 - BT ATIEAIFERR 96.85% LA ZJEHD

* 8 fAaFRlEEhI S ERERGUE 1/8)

%8 q(mlsec-m) 0.075 0.100
Hirf dm(mm) 9.27 10.77 9.27
howbaE & (kg) 70.1 140.1 333.2
EH s (min) 100~110 | 110~200 | 100~110 | 110~200 | 100~110 | 110~200
HamsnhAR 95.82% | 98.20% | 96.58% | 99.65% | 98.26% | 99.82%
B mENHREAE S | 1.26kg | 1.80% | 0.49kg | 0.35% | 0.61kg | 0.18%

9 AF AR E RS EREFR R 1/10)

B g(mseem) 0.075 0.100
AIE dm(mm) 9.7 10.77 9.7
fhb e (ke) 701 140.1 3332
E I P min) 100~110 | 110~200 | 100~110 | 110~200 | 100~110 | 110~200
e e 82.03% | 96.85% | 9049% | 98.39% | 95.82% | 99.44%
PR EUETVE RIS | 221k | 315% | 226 | 161% | 186ke | 056%

%%0.075 #25%

%1 XXR BHQ9F 2 4 g5 /'

BER 2 S 0.075 Ry Bb S kBT ~ slBRiRIE R C BrmiE iy
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i e i e - W
WA 4 IIWDTRERS R oY EBh ~ SR ~ DE IR C B 15

4.4 B S ERGER
1~ RUBHERE 18 B EisEREER (BE):
(D~ e (B8 EE

(2)~

(3)

(4)~

FH B AR 0.016 ~ 0.032 ~ 0.048 ~ 0.075 ~ 0.1m*/sec-m Hf_ERIh A BER 20~569% 2 [& - 4 5 Frr > =

WEREBIBILAEE 5 Frr - @ EWIR 8 0.075m’/sec-m » BTN FMIRRE 569 » M P EoA R HLY
1.693m/sec » BEBEER AR 2.775m/sec © 55 1 BB PRI E R By 990sec » 40%% 10 Fios » DA FiRR D)2
TERAE T EAE 0.075m /sec-m DAT BSR4 B3 - o R MR IR &8/ - #0AE S i B > 2K
Mo w6 (1) ~ (4) Firs »

BELE (RERATE

G R 0.016~0.032 2 0.048 ~ 0.075 ~ 0.1m /sec-m FF_F RN Ih A BER 30~46% > [ » 4@ 5 Frr »
EWEREBIEPAEE 6 Frr o B EWREE 0.1msec-m » BTN EIERE 46% o MR AR LY
1.818m/sec > EREEET KRR 2.945m/sec > 58 1 BB IR i R B 400sec > W15% 10 Ao > DA_ES#RREHER
B HHHIREAE 0.1mYsec-m PUF &4 B3 > &80 7 isEsH e g > s SR > aE 7
(1) ~ (4) Frm »

* (TR (G B R TE)

AR 0.016 ~ 0.032 ~ 0.048 ~ 0.075 ~ 0.1m’/sec-m B _EFAE I ABER 20~569% 2 [ » 40fE 5 Frow » B
ERETANIBR 7 B - ik B B4F 0.075m’/sec-m » BRI I 569 » I SPH 5 A 4T 1.693m/sec »
BEBER AR 2.775m/sec > 5B 1 R IR SR IR By 1,238sec > 4072 10 R © B R EAE 0.016m’/sec-m
R _E3HsR A 2096 0 DL ESIBChRIEI ARSI = AE 0.032~0.1m/sec-m [EI ¥ & B3> S5 E
R R PR RTRE Ry KO R TP A 7K > 59— R fol IO SO pkEE 7 =X e R £ H B0
FEASTAR R/ N » ZIMREERE  REARIFRIEE &R > 2@ 8 (1) ~ (4) Fir -

Hig

B GEmE T A - DIATR AR AR A R B R Sl Efstls - Y Rt g
T EER 30~90% 2 [ > EIRE 0.048 ~ 0.032m’/sec-m B - H85 1 B _EWEETh ABER USRI BT



200 cm ———]

200 cm

30 #h R 120 70 » 4055 10 Fiow o EISERRR RS 74 o388 K 73 73 FUE SR 10 AR - B8R 5 RE 38
INGYER 45.5 N5y o AR 0.016 ~ 0.032 ~ 0.048m’/sec-m B _F3IRETH A BER 70~90% 2 [ » 418 5 B
EWEEAIER 8 AR o w1 HIE e IR EAE 0.032mYsec-m 0 BREN_FIIREE 90% 0 MR
LY 1.386m/sec * & RERAE 0.075m/sec-m BERZEN EIIZRHA 50% » SHakBhh s e ERRaLE 1 /NN
AR TNRET 309 0 H FIRRRIAR E/NEE  ZARSEKE O R E AR RIEE AR E B
WE 9 (1) ~ (4) FivR ©
HAMAEEMARENERET  KREEBEZRENT 434~1159cm/sec 2 [ > #0m & Al 1
122.6~181.8cm/sec Z[H » BFA1FR 11 AR » HIIREE Fm & 2 i 2R 22 - sl DU fe e RE A e B I
F) L

100 —e— e A
90 =7 LHASE
80 —A— o K fRAN oA g
;\; 70 —— G g
" )%A\
A
s A S ——2
% 40 o
%30 N
T2 N
10
0
0.000 0.020 0.040 0.060 0.080 0.100

a8 (n’/sec-m)

5 RFRIRUES AT ERChRIbE (BF)
* 10 e E A B R ATESE 1 R ko 2 LR CRE)

FHE G DGR | 28 A LI | (o] ERRREA Lo | 8 e R
5 (m/sec-m) (sec) f] (sec) fil (sec) (sec)
0.016 2190 810 2360 3220
0.032 1067 293 1960 120
0.048 1079 250 3310 30
0.075 990 460 1238 649
0.100 1680 400 2090 649
ginge
-t 1000 g &4 (18cm * 10cm * 10cm) 454 |
|20] Te672 | 524 | 7586 .L52“_L 756 _Lsz4 75.6 S ek B 84
Y [T 5209 a0 9081 5919 1 S —
o AL A2 A3 A4 ¥ A5 A6 K AT A8 L3 20%
4 e
- { i 18% |
- AL A2 A3 AL A ) A6 A7) A8 -3 20%
1
E #5 43§ ~100,A1BLCL-A8,BS,C8 Unit: Centimeter
B 6 (1) FFilfuEiteEiE Deseg (S:1/10 ~ 1/8;q=0.016cms )
FinE
1000 A fE (18cm*10cm *10em) 45%
;/ZOL S072 f 524, 196 f sl TS6 [AS4 6 ) amrss ok %83 |
- AL A2 A3 Al A5 A6 K AT A8 1 20%
- e
— ¢ T 1§°/:OJ S
~ AL A2 A3 Ad A5 A6 A7 AB -1 200
E #5 %t 1 -100,A1,B1,C1~A8,88,C8 Unit: Centimeter

B 6 (2) FERIFEHERE R (S:1/10 ~ 1/8;90=0.032cms )
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V%@vﬂﬁ

- 1000 £ & 44 (18cm * 10cm * 10cm ) 457 |
¢‘2_0> 56;317;0 45;.;1% ;Zi% 52.4 756 52.4 75.6 R LT RSy ey
k Al I . )| A3 A4 _ = 5 ; A6 K AT A8 hl ~v %9/‘;/0
N iv’l/@@/l/l///l//////h/l/l///l/l///l/l/,/'}/l/l// [
S AN 18%

(A

ASA} AN\ A NN NS NNNNNNY

ANNNNNY

ANNNNN

Fit

¥ 5 %% 0 -10,0,A1,B1,C1~A8,B8,C8

6 (3) FF Al fEH E il MRS (S:1/10 ~ 1/8:0=0.048cms )

1000

A& & 44 (18cm * 10cm * 10cm ) 457

Unit: Centimeter

[
-

20| 66.72 524

52.1% ' 40.9%

75.6
59.1%

52.4

75.6 52.4

75.6

R £ TH PR F £ 84

|

Al

\f”mfj;l

ASNPANT

A2
24 7 7 7L

A3

77

L) AR} JNNURARNN RS AN\ PAN | NN

& S5t 0 -10,0,A1,B1,C1~A8,B8,C8

Unit: Centimeter

6 (4) FAEAFEHEHE MR (S:1/10 ~ 1/8;g=0.075cms )
F 11 fFil s A LSRR & SR
w8 (mkeom)|  FEE G
o (cm/sec) (cm/sec)
0.016 43.4~81.3 122.6
0.032 62.5~86.8 137.8
0.048 46.1~98.2 144.8
0.075 31.6~108.1 169.3
0.1 59.4~115.9 181.8
V%;Hﬁ
el 1000 +&f & 4 (18cm * 10cm * 10cm) 457 ]
¢20IL‘56:17; ’l‘f;_:%'l‘ ;;(j% + 52.4+ 75.6 52.4 75.6 AT - '|
AL A2 X Ve Y ¥ As 26 K AT A8 }LTQ/%
5~ 4 1T 8%
§ — 2 x 0%
-] i 18%
7%
Al A2 A3 A4 A5 A6 A7 A8 L3 20%

7(1) mEMEES

#5 % : -100,A1B1,C1~A8,8,C8 Unit: Centimeter

B FRER (S:1/10 ~ 1/8;0=0.016¢cms )

V Hitge
i< 1000 ¥ & # (18cm * 10cm * 10cm ) 455 >|
20| 6672 | 524 | 756 | 524 | 756 | 524 | 756 R < v |
RS TH fEok R 84
¢ " 52.1% 1"409%1" 5019% I "I° T -
~ Al A2 A3 Al A5 76 K AT A8 20%
£ ~ 7%
5 4 f 18w |
3 o F10% (g
S—> f 18%
X 7%
o1 AL A2 A3 Al A5 A6 AT A8 1 20%
= #5 %3 : ~10,0,A1,B1,C1~A8,B8,C8 Unit: Centimeter
[

7 (2) FERIEEGED A IR (S:1/10 ~ 1/8;9=0.032cms )



E TS

1000 A fE (18om*10em* 10om) 45% |
>
Jzo]_ 66.72 | 524 | 756 UEZNEE NI TN L . - |
I 52.1% Ta0.9% 1~ 50.0% I il !
Al A2 A3 Al A5 A6 K AT A8 20
£ N
5 4 I 185 o
8 o Fiow (8
& =—> S
| 18%
0
A2 A3 Al A5 A6 AT A8 3 20%
#5 3 1 ~10,0,A1B1,C1~A8,B8,C8 Unit: Centimeter

B 7 (3) FAERfAEGED R K (S:1/10

1/8,=0.048cms )

Bitie
1000 45 & 4+ (18cm * 10cm * 10cm) 457 |
JZOL 6672 | 524 | 756 | 524.L 756 | 524 | 756 - ek E £ 85
1" 521% 1 400% 1 50.1% | | - —
AL A2 A3 A4 A5 A6 K AT A8 i 20%
§ 2 I To%
g 5 S L1 |3
= f 18%
%
AL A2 A3 Ad A5 A6 AT A8 20%
= i i
é #5 % : -10,0,A1B1,C1~A8,B8,C8 Unit: Centimeter
7 (4) AERAESELE LR (S:1/10 ~ 1/8,g=0.075cms )
V%vﬁ*ﬁ
- 1000 457 &4 (18cm * 10cm * 10cm) 457 |
- »
¢20_ 6672 | 524 | 756 524 756 | 524 | 756 R kR £ 8H
52 1% 20.9% 1 59.1% —
v, 0
770 7722 TTL L LT LIT2LLL 2L LD [Til
‘\\\ \\\\ W“\“W“\\ REL
Ad AT 1 2o%
#5 4% -10,0,A1B1C1~A8,B8,C8 Unit: Centimeter
8 (1) fFIm s ] FORAA LM (S:1/10 ~ 1/8;9=0.016cms )
i
L 1000 A &4t (18m*10cm *10em) 458 |
20| 672 | 524 | 756 _L524_L 756 | 524 | 756 R ok g
R T e ok R £ TH Pk £ 8%
Al A2 A3 A4 KL A5 A6 K AT A8 %9/%
g & 4 I 18% |
o P e
)
A2 A3 A4 A5 A6 AT A8 3 0%
5 %% : -100,A1B1,C1-A8B8,C8 Unit: Centimeter
8 (2) MET A HAA_ PSR (S:1/10 ~ 1/8;g=0.032cms )
HondE
1000 A FF & 44 (18cm * 10cm * 10cm ) 457 |
zoL 6672 | 524 | 756 | 524_L 756 | 524 | 756 SR TH kT 5 B4 'l
" 52.19% 1 409% 1 59106 | — —
Al A2 A3 A4 ¥ A5 A6 K A7 A8 |3 20%
4 g T 1%
S L% |8
Jsw
7%
AL A2 A3 Ad A5 A6 AT A8 L3 20%
I
i %% 1 -10,0,A1,B1,C1~A8,B8,C8 Unit: Centimeter
8 (3) FER s A FCHREA_LOWIREE (S:1/10 ~ 1/8;9=0.048cms )



2012 SFepHE K - (RS RIS s

,iﬂf 1000 Af 44 (18om*10cm*10cm) 45% |
N zo_L‘ser | 524 | 756 | 524 | 756 | 524 | 756 e kT 5 84 'l
1" 52.19% Ta09% 1" 50.106 1 —
. AL A2 Az J\L_A A5 26 K AT A8 =4 20
§ .| d 3 1%
g S L (8
ra L
(AL ] A2 (As ) Al A5 26 AT A8 LT 20%
1 .
,,i: 5 %% : -10,0,A1B1,C1~A8,B8,C8 Unit: Centimeter
8 (4) fERIfE A FBRAA EIRE T (S:1/10 ~ 1/8,g=0.075cms )
V%&;Hﬁ
- 1000 A% &4 (18cm*10cm *10cm) 458 |
¢ 20| 6672 | 524 75.6 52.4 75.6 524 75.6 T k284 '|
52.1% 1 40.9%1  50.1%
AL A2 A3 Ad 4 US| A6 AT A8 | ¥ 2%
¢ " "WLLLL I PP TV PPl s
5N\ A\ AN AN AN NN NN N NN\NN ANNN N SNNN NN\
(AL ) A2 [As ) YR A5 [ (A7 ) A8 3 20w
I
—z 5 %5 © -10,0,A1B1,C1~A8,B8,C8 Unit: Centimeter

9 (1) FAERAIEEE FMIRE (S:1/10 ~ 1/8,g=0.016cms )

i
1000 A5 & 4 (18cm * 10cm * 10cm ) 454 o

I

>

¢20. 66.72 | 52.4 75.6 52.4 756 | 524 | 756 R R |
52.1% 1 40.9%1  59.1%

LA ) | A2 ] LA ] | A5 | S LA ] A8
IS T L P P L L L
,l\‘\\\\\\‘\‘\\\‘\\\\\\\\\“\ A1 1A R R R R RN
(AL ] (A2 ) (A ) Al A5 A6 (A ) A8

200 cm

x
>
g
=3
00

5 %% : -10,0,A1BLC1~A8,B8,C8 Unit: Centimeter

9 (2) FFAEEDE FWEETR (S:1/10 ~ 1/8:0=0.032cms )

$ingE
1000 A Ff & #4 (18cm * 10cm * 10cm ) 4554

)
¢ 20| 6672 | 524 75.6 52.4 75.6 524 75.6

R EETH ok 4 8%
52.1% ! 40.9% 59.1%

9 (3) faEflEEAE EHERR (S:1/10 ~ 1/8;90=0.048cms )

Hinim
1000 +5f & 44 (18cm * 10cm * 10cm ) 454

5 %5  ~10,0,A1,B1,C1~A8,B8,C8 Unit: Centimeter

[
-
¢ 20| 66.72 52.4 75.6 52.4 75.6 52.4 75.6 ey m Bk 8%
52.1% ! 40.9% 59.1%

!
!

/4

N | Lr | Las ) LA J ¥lss ] [Lesk] LA J ylne ]
gAY LYV

Vi

I s M MM s s s eTs,TsEEsTSS
2 ) [~ ) [~ ) [~ )1 [~ )1 [~ ) [ =)

Y Y LLLL L L L L LT D

9 (4) fEREIEAE R (S:1/10 ~ 1/8;,9=0.075cms )

5 % : -100,A1B1C1~A8B8,C8 Unit: Centimeter

100



q=0. 048, 42 1,

R 5 HER SR

"

0=0.075, %% &

N

A

A 8 oie LAY

2~ FUENEE 110 B EWIRERER (BF):
(D)~ MHER(EERAE)
HEEE TR E 0.016 ~ 0.032 ~ 0.048 ~ 0.075 ~ 0.1m/sec-m B iR T AZEZR 52~ 1009% > R >
W 12 B o B EWREAE 0.1m’sec-m > BB EWIRREE 100% - PR AR LY 1.498m/sec » BEEE
RO 2.838 misec » _EifiEtER Tso By 1,543 B0 » 40138 13 Foms » & AE 0.032m’/sec-m 555 1 R L3I o
PREEE Ry 65 ) > 4032 14 Ao » DL EWIBERB IR & AE 0.1mYsec-m DAF Byl & 3 -
(2)~ BEBLAEE (BEFATE)
EEOEE RS 0.016 ~ 0.032 ~ 0.048 ~ 0.075 ~ 0.1m’/sec-m B _F3iRTh A BER 38~949% 7 5 » 41l
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% 12 ok 8 EWIRRAE 0.032m'/sec-m o BRI EIEREE 049 o IEPHIRACR LY 1.17m/sec » EEBLE:
KRR 1.48 ARUFY - Eiietli To By 1,543 # > 4052 13 AR » 565 1 B Eiskohse usid f 132 0 > a0
14 Fi7R > DS ZRER G0 DAL EAE 0.1 m'/sec-m DA R B & B3 -
(3) ~ R (FERATE)
AT B liA B 2R3 ER A & 0.016 ~ 0.032 ~ 0.048 ~ 0.075 ~ 0.1m/sec-m A% _F 3R I ABE=E 26~78% R
W2 12 s © 8 EWREAE 0.1m'sec-m > GEH FMWIEREE 789% » I PHE AR 4T 1.498m/sec » ELBLE:
K 2.838m/sec o _FolERES Tso By 3,000 ¥ » 4136 13 BT @ S ERAE 0.075mfsec-m BHE5 | BB 3k
BEEDR 113 7 > 05% 14 P 0 DLEIRRE=RIEI IS HREAE 0.1m /sec-m DAT By & B > e &
0.016m/sec-m B JAE_E SRR _EWRkh A SER 2 A 26% -
(4)~ [fg
Hi8E ZRES AR E 0.016 ~ 0.032 ~ 0.048 ~ 0.075 ~ 0.1m"/sec-m B _F3ERTh A BEZE 60~ 100% 2[4 » 40
% 12 o o i EWRREAE 0.032m’/sec-m 0 BRI EIEREE 10096 0 ISR AR LY 1.117m/sec > BHEL
BT 1.48 m/sec > _E31ERER Too By 840sec » 4138 13 Fom » M EAE 0.1mVsec-m FEES 1 2 3Rk hiy] f?ﬁi
MKy 32sec » WIF% 14 Aok » LR SRIEI OIS HIR B A4E 0.1m /sec-m DU R By & B3 -
GrEE R R IR AR S8 ek M N R RS 27.8 FS - PHR.31 &L 3
BRI IR 27.9 &~ PHS.1S » el RBRAAGUBRI 500 27.7 /5 ~ PHB.18 » (I i8s Bl IR 27.9 /& -
PHR8.23 -

12 AE AU FOES BT BB (B

Fi(m¥sec-m) | HHEGR | &EA | IR Hig | KRDAR
0016 52% 38% 26% 60% 8%
0.032 84% 94% 48% 100% 74%
0.048 58% 74% 66% 90% 0%
0.075 76% 68% 74% 80% 0%
0.100 100% 60% 78% 80% 0%

13 fE R E S R L Tso R (BR)
THER LW | BEA L |fIEEREA L |68

NaS=A 3

R(ISEC) priser) | BERI(sec) |BSTEI(see) |(seo)
0.016 6842 4t 7200 1200
0.032 1801 2789 7200 1689
0.048 8102 2660 3900 2430
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