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Appendix3-1(1)

3-5 TR R M E D FMT —5 (HKAT- & L - HKRIZRF

KERRMEERELIAIREME LK (m), RS/ EBBLI-AEMET —2I2ER

SNEBEEMNGEAD

ki (8 A78) Hkg Lt (8A24R) Hk#&(9R158)
Hs | BSEE || £AE | AAE | KEBE | £AE | ATE |KBE | £AE | AFE | KBIE | AR
4100 1 0 69| 127 58] 63| 137 74| 63| 1715] 112] 210
4150 2l 0 69| 125 50  67] 1250 58| 40| 154 114|210
4200 3l 0 69| 106 37 64| 125 6 0| 138| 138] 206
4250 40 70 100 30 65| 127 62| 21| 140] 161] 202
4300 50 0 69| 125 56| 69| 134 65| -19] 139 158] 200
4350 6] 0 68| 138 700 68| 148 80| -7 156 163] 200
4400 7 0 63| 150 87| 63| 153 90 9| 169 160 206
4450 8l 0 56| 148 9| 56| 148 92| 20| 156 136] 215
4500 9l 0 5| 137 81 4] 137 95| 38| 144] 106] 230
4550 0] 0 45| 125 80 25| 125 100 20| 163 143] 250
4600 i1 0 35| 108 730 22| 108] 86| 220 192] 170] 270
4650 12 0 37 93 560 25| 93| 68| 25| 212] 187 290
4700 13 0 5| 100 50 46| 108 62| 46| 242 196] 200
4750 14 0 63| 115 500 60| 158] 98| 54| 260 206] 200
4300 5] 0 60| 140 80| 60 193] 133] 50| 246 196| 200
4850 6] 0 62| 156 04| 62| 203 141| 50| 229 179] 205
4900 17 0 60| 158 o8] 60| 184] 124] 500 2000 150 | 200
4950 18] 0 58| 150 92| 58| 164| 106 25| 181 156| 205
5000 19 0 57| 144 87) 570 156 99| -13] 156 169] 200
5050 20| 0 60| 130 700 60| 135] 75| -35] 135 170] 200
5100 1 0 5| 112 62| 47] 112] 65| -38| 112] 150] 200
5150 2] 0 31 87 5| 3 9| 61| -38| 138] 176] 200
5200 23] 0 25 88 63| 19| 101] 82| -38| 138 176] 200
5250 24 0 21 89 68 14| 119] 105] -18] 138| 156| 200
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HiKET(8A7H) k& £ (8A24H) k& (9A158)
BlR | ZIERS | AN ZRE | AREE | KERE | ZRE | BEE | KRR | ZEE | AEE | KERE | IR
5300 25 0 24 88 64 24 128 104 13 138 125 200
5350 26 0 37 106 69 37 128 91 35 188 153 200
5400 2] 0 54 110 56 51 131 80 50 208 158 200
5450 28 0 56 119 63 62 132 10 52 218 166 200
5500 29 0 77 138 61 77 144 67 54 208 154 200
5550 30 0 96 150 54 96 153 57 60 200 140 200
5600 31 0 116 154 38 116 160 44 50 163 113 195
5650 32 0 131 171 40 131 171 40 5 172 167 200
5700 33 0 137 169 32 133 m 38 -12 173 185 200
5750 34 0 144 1 27 116 172 56 -13 172 185 200
5800 35 0 144 171 27 115 173 98 -6 173 179 200
5850 36 0 140 173 33 106 173 67 12 173 161 200
5900 37 0 117 158 41 87 163 16 25 165 140 200
5950 38 0 85 138 53 60 138 18 25 168 143 200
6000 39 0 47 140 93 25 140 115 -13 206 219 200
6050 40 0 38 142 104 0 142 142 —22 228 250 200
6100 41 0 44 142 98 -8 142 150 -2 240 267 200
6150 42 0 50 135 85 4 135 131 -16 238 254 200
6200 43 0 44 125 81 2] 125 98 25 222 197 200
6250 44 0 44 129 85 44 137 93 44 200 156 200
6300 45 0 56 132 76 55 144 89 54 185 131 200
6350 46 0 66 133 67 66 153 87 25 175 150 200
6400 47 0 12 138 66 12 144 12 -10 154 164 200
6450 48 0 15 133 58 15 133 58 -22 142 164 200
6500 49 0 75 135 60 63 135 12 -23 140 163 200
6550 50 0 80 137 57 53 137 84 -25 140 165 200
6600 91 0 18 134 96 44 134 90 -24 140 164 205
6650 52 0 44 130 86 34 130 96 -14 140 154 203
6700 93 0 33 125 92 22 125 103 -13 131 144 200
6750 54 0 25 128 103 25 128 103 14 140 126 200
6800 95 0 25 112 817 25 112 87 25 140 115 200
6850 96 -4 25 113 88 25 113 88 25 140 115 200
6900 97 -5 22 125 103 25 125 100 25 140 115 200
6950 58 -6 25 125 100 25 136 1 25 140 115 202
7000 59 -8 21 128 107 21 135 114 21 140 119 206
7050 60| -10 25 128 103 25 142 117 25 142 117 204
7100 61 -4 29 128 99 29 146 117 28 146 118 203
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Appendix3-1(2)

3-5 IR T ERMALET —% (HKAT- & L - HAKRIZEREZSNI-EEA,LERD)
KERRFZERELEZERRAE (m)

HKET (8/7)| k& £(8/24) Hi7k#& (9/15)

AR B S| AEIRBS IR TR TR 2| TRRWL| ERR2| TRE3| BER
4000 1 0 68 97 174 210
4050 2 0 72 91 175 210
4100 3 0 75 88 156 206
4150 4 0 78 88 113 113 202
4200 5 0 83 85 48 118 200
4250 6 0 83 81 113 200
4300 7 0 75 85 125 206
4350 8 0 72 85 14 140 215
4400 9 0 68 81 50 156 230
4450 10 0 88 75 86 144 250
4500 11 0 104 62 103 103 270
4550 12 0 115 44 125 290
4600 13 0 100 38 144 200
4650 14 0 83 48 188 200
4700 15 0 86 73 213 200
4750 16 0 99 112 232 205
4800 17 0 116 145 225 200
4850 18 0 127 162 208 205
4900 19 0 130 155 164 200
4950 20 0 137 138 60 200
5000 21 0 131 130 13 200
5050 22 0 110 117 -10 200
5100 23 0 68 7 -13 200
5150 24 0 43 62 62 -13 200
5200 25 0 38 37 75 -4 200
5250 26 0 33 42 88 12 12 200
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Hokar (8/7) ok E(8/24) ok (9/15)

AR IRBA FERARL| EREL| ERR2| ERRL| ERE2| ERR3| ARES
5300 27 0 33 48 110 38 100 200
5350 28 0 43 56 111 66 167 200
5400 29 0 82 89 110 83 190 200
5450 30 0 108 113 113 100 200 200
5500 31 0 127 122 106 196 195
5550 32 0 137 132 100 175 200
5600 33 0 136 139 112 87 200
5650 34 0 145 150 113 30 200
5700 35 0 148 150 100 -4 200
5750 36 0 159 138 90 -13 200
5300 37 0 170 137 85 -4 200
5850 38 0 164 131 82 15 200
5900 39 0 137 125 70 70 70 200
5950 40 0 99 104 80 50 130 200
6000 41 0 77 56 83 -10 200 200
6050 42 0 72 19 94 -15 222 200
6100 43 0 72 11 100 -20 231 200
6150 44 0 63 33 108 -10 225 200
6200 45 0 55 46 105 50 213 200
6250 46 0 53 85 119 119 185 200
6300 47 0 65 116 125 155 200
6350 48 0 84 128 122 122 200
6400 49 0 108 122 119 0 200
6450 50 0 119 103 122 -12 200
6500 51 0 122 85 122 -13 205
6550 52 0 128 75 115 -12 203
6600 53 0 93 63 122 -10 200
6650 54 0 57 52 100 -6 200
6700 55 0 40 44 69 0 200
6750 56 -4 39 44 50 37 200
6300 57 -5 39 50 50 48 48 200
6850 58 -6 38 44 87 47 202
6900 59 -8 36 48 113 38 206
6950 60 -10 36 64 126 38 204
7000 61 -4 35 100 119 37 203
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4.1.1 [FLOHIZ REEFHDOHER)

) BRSO BRI I 1T 2 T O LB RE & ZTHITHE S IBRE Y 27 2 TFHIT 5 Z &1,
NEH ERERRETH D, RIS, SRKHE TITFE B RRE N Ttk o i 2 it 2
R & 58720, H/KIRESI) N ZRAL 2N GBI K AL 2 B 28 & BTt O LN ERN 4 5 R EHAIC
FVERPIPRIEICED T ERMBILTND DS L7035 T, BFRKEOWJINZ I Tl /e
BBl - BPAAT O IIE, THOMBERII GEIEXE) (2R 28 - BRUCET 28R L 1T R D
HL - FIf RO 55 9,

BPRKENC IS 2 ok U 22703, SRR s & BICREO EWABEIT 5 2 & TRRM
TETZIRDS KB AT 5720, —HK IR EPCHER D SUSIZH#ELT L CTNE OB TR A
Bz S, PRI S O 1O AR B PHER S L 2 KEDPRAET D2 L TH D, &t
BEEZ B i« B A D D 72012, BN T D HUKREO R CRBUER2EL T A 1 =X
LafiE L, WL ORI E 2729 AT, W - 82 - iEEORE) A7 2HET LI L
WLEELTR D, LLRBRD, BHINCA LN D X 5 Bl CREME 2T R R 20 O KAL)
D AT =X DI ARIEARER 3 % <, £, BHEOKFITIT 5 ALV EER &2 08T - BB L,
TNENDOERIIKT DIREEBDOINE RS 2 2 EPITE L 2 5,

2016 FEALFIESE RN S EIF, B B Ly Tl & v — 7 12 O SR FRFISHE O KRB 22 28873
A CIRBTRBICE » 72 Z EIFRTER D L B0 Th %, SN ET 2 HEOLEE, HKHTOHE
IR, WEANA N7 T 7R, AAERSRD, BAGERFORAIRDL, L6 o L Ee
ELZIGICEDERDPEZEL TWD EEZLNDLN, FIRORFEEER, FA4RICEBONTIRE
NA Rr 7T 7ROBENIE BT 5, BAICIE, §E)I ERKMEOMELEE) 26 RE56 L L,
R DA Fu 7T 7RI T DT A T O I 2 BUERNT IS L0 BT 2, RS HEINE I
D9 DO R B — 7 E B R L OREMBAII R 52, BIEORREY A7IZHD%
NI A=F TG0 ERETL, 4%, SRIAIOREY 27 2HET 5 FIEEHLT 5 9 2
TORMERIMRA LG5 Z LB HITH D,

4.1.2 BUEMET ORETEY

ZICl, FE R ARG S L, B (2 (R - B ] GPGUNR B 4-Ta om0
~90 WEY) AHE L, A KRS T TIROMEA D BRI E T B TR & BT & 9
AT B, BEARITICIE, 5 3 0 UK OB AT DS 21/ 0 5 = L &7
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— Casel — Case3

a) - JIBL % 5 OAEL: Cased, Cased) D) ‘ — Case2 = Cased
300 ABE—T / 300 - RE

E 250 : — E 250 -

58 it

¥ 200 4 200 4

A K

e S i

W 150 i 150

T » =T

3@ 100 AT EIz—REIZHE @ 100

_;{‘ ,,,,, _E‘

w50 w50

0 T 0 R R R R R RN R R AR RR AR RN RN RN RN RN RN R RN AR RRRR RN RN AR R RN AR R RRRAA]
1 5 9131721252933374145495357616569737781 1 5 9131721252933374145495357616569737781
&l (hour) E5lEl(hour)
4-16 EKBEOAIFREBEOKHMZEL(ER - BERELNRILHLZERT)
a) GA#R A-A’,b) IR B-B’ GHIfR A-A’ &Y 75m Tttt s)
GTEHR DAL T —421d Appendixd-2 S18)

a) b) — Casel — Case3
180 1 180 EEE—4 Case2 — Cased
160 - _. 160

& N 2

£ ]40 N E 140 l‘%ﬁéiﬁﬁ

iE 120 - ﬁé 120 1 apu@es

g 100 = 100 EHEM

& 80 A ;ﬁ 80

o 60 - m 60 1

w40 - & 40
20 A 20 -

0 ME 0 + 4
1 5 9131721252933374145495357616569737781 15 9131721252933374145495357616569737781

i (hour) i (hour)

4-17 AR EORBEREHERE (M) OFHEZEL (BR - BERENRALELNEZRY)
b) GEI%R A-A’, b) JAI#R B-B’ GBIE A-A" &Y 75m T ittt m)
(FtEH R DML T—2I1E Appendixd—-3 SHR)

Hib, OF Y, Case3 & Case4d TIHEAKBE RO K EA Case 1 X° Case 2 [T TEFT 52
& TIIMEAKIEE (BIH) K& < 720, FRESIBIENSIEI T HAESH D WITHIRFEE ~E BL Lz L&
2 N5, NS LT, E - fROBEICBIT L2 LT, HhSEoRmAMETFL, JIlbE
JEME A LB OO BERE CE IR L7 SR S D,

4.2.4 E—VREFREDEVNCET LHER

HH)ITHE, 2016 FFALE S K ESLCE LN W TS, HAKE— 27 KA EIZET 2 LA E
REANTLE D LR A R 8B L T &7z, AEITIE, SH%OBMINIIORREY X7 ZHET 5 F
BaWNLT D7D ORI A A2 Z L 2 B, 4.1 EiLF U< FRII gz 50, 2k
WK T &2 F0E U 72 TR B R LS DWW TR > D RRET L 72,
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WA VEBASREREOHKEIRY

BAEFHR &0 BB OE TS CTIIEOIMEN EORREE TRET LR LIZL 25, i
BB RE WIE RIS R 2 b O 0, YRZIKHE TIZHAK ISR Lisei 5 2 &1
<, AR EEICENT Ls, 7oL ZIXVREDY 2016 FEHIKD 15 FHREA KR 57— T
13, B2 MERICREEIZEN AL LIETIREE OS], MREALD MG E 2 L RIRFIC, FESHRE A
¥ ofe, 72720, HREXHETIEZ OB TR SIEL Tk Y, 8287 1 2Bz TR
IZHREVBKROFREDRL STV, ZOZ &b, KUEEENC X 2K EOH K& #%E 7
DL, (1) BRI OFEFHENZ 3 TR TR NE DO LTIV 1 22 51R
BERENBETL2BNNEED LB DN, (2) BRI L OZORTHEICOWTREITH LT
MEFEICHHTEOMEL T DI LR EERL EEZAOND,

LRXEOEREHEDRANR

FEATHE R D B3% X ORRIEIC DWW THE LT 5, ARFHE CTIIRED 2016 £ /KD 2.0 {5 F CHY
RUTEGEIZOW TR AT o7z, AFHESM FICBWTE, MEENERE O 15 HU Eor—
ATl RmKE A B O T BRI S - fIRICBAT LR BIBIEROBEG D IH S b Z Lh s, ]
Fr DR AP DR RIEDOYERIE 270m FREE TICIEE D b0 L HEE Sz, YiZ KB OB
#200m THHZ EEMET DL, F-BBHEICBE O TR, AREOR ST OERESRET S Z &N
Fiiz & ORI ZEWZGE, EAREOZNENOERE T A v 0 HEENANS 70m fE £ TIHRE Y A
I BT HTY T ThHDHERBTOILENDDL EEZ D ERHKD,

4.2.5 #5EE

4.2 BT, AROBIINOREY A7 2HES 2 FIEEMLT 220D RBRMAEZGL 2 8%
B9, BEERRSCE R U <& B Rt A2 RIS, FERMOKTE 2 80E U2 LB AR SV TRl
AT DR L7z, RERIZLLT 0@ Th 5%,

(1) XM TIHREBFENRKEL 22IEERRICEVIIEDRE < 2508, JIETIRE LT 5 2
LiEeL, K —AEEICET Uiz, U, i 15 UL ETIE Y — 7 i REim g i Aol
IN BT ERAHERE L, (RKBERROWIR S EH+ 25 2 & TRETEEEEIT ) LAY & 5\ I3
W~ L Lz b EZbND, 12171, MUK TIEZ OB CREICEERF S REE L T
B, BT A a2 A TERARICOERD KOS ST S Av7-. Qi) X o E G
ENZRBWTIE, RS L O ORE 2 RZEICH L THREICHETE 2MENEE LN LSS
25,

(2) FiEEIKRIPE S YR B ORBRKIEIL, WEHEEIEED 1.5 (5L oSG AHERE #H4 -
HIRICBATT D 2 & CIREIGDNIEI S D 2 b, 270m FEE L HEE Sz, X o
BiRIbEA K 200m Th D Z & MR L &, ELARDOENENDEY; T A v HEENAIZ 70m
BREFTIIHREBIVAZEZHTHTY T THDL ERFETLHILENRD D,
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Appendix4-1(1)
HMERITIZCAWNV -8y —ADKRER R 5|E (case-1,AB)

BN P> (m/s)

BsF 4
1

© 00 N O O WN

A DA D DD DAEDOO®OWWWWWWWWNNNNNNDNDMNNMNNMNNRERRPRRRPRRERRRPRPPR
OO0~ WNRLOOOWSNOOOMWNREOOOWDNOOONWNEOOOONOOONMWNIERO

Case-1
EfEIRE

88.5105
89.2131
89.9158
91.3211
92.7264
94.8344
112.15
126.243
138.119
141.171
153.714
166.79
176.948
194.544
228.319
264.796
380.298
370.29
493.432
564.684
577.027
552.475
493.432
614.855
583.248
660.505
653.884
621.276
627.731
721.6
763.831
687.325
589.503
564.684
510.794
482.023
476.369
459.607
421.662
390.439
375.277
370.29
360.417
355.53
345.856
331.595

Case-A

BN — o
88.51
89.56
91.32
93.78
112.15
132.18
141.17
160.25
176.95
211.43
264.8
375.29
493.43
570.86
552.48
554.14
583.25
657.19
621.28
674.67
763.83
698.8
611.97
575.6
541.51
502.74
481.18
476.37
462.13
428.43
404.18
383.92
373.88
368.81
360.42
356.26
345.2
337.87
331.6
328.98
322.26
322.26
318.33
317.64
317.64
319.62

Case-B

ELNE— o

88.51

89.04

89.56

90.27

91.32

92.37

93.78

99.17
112.15
122.72
132.18
138.88
141.17
150.58
160.25
169.33
176.95
190.15
211.43
237.44

264.8
351.42
375.29
401.08
493.43
546.87
570.86
570.89
552.48
508.19
554.14
606.95
583.25
641.19
657.19
645.73
621.28
626.12
674.67
732.16
763.83
667.76
579.57
532.35
487.78
476.37

47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
T4
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
91

331.595
322.255
322.255
317.635
317.635
317.635
322.255
317.635
313.048
308.495
303.975
299.488
295.035
295.035
299.488
295.035
290.615
290.615
277.555
260.609
252.337

248.25
240.178
232.238
228.319
224.433

216.76

220.58

216.76
205.502
201.816
198.163
198.163
187.405
173.528

166.79

166.79
176.948
173.528
156.933
160.185
150.528
156.933
153.714
150.528

320.96
316.95
313.05
309.18
302.24
301.46
297.58
295.04
295.7
299.49
295.7
291.9
290.62
285
272.81
259.37
252.34
248.86
242.52
235.73
230.56
227.23
223.28
216.76
220
217.87
210.45
203.92
200.8
198.16
198.16
189.01
177.55
169.75
166.79
169.64
176.44
173.53
159.42
159.24
154.78
153.28
156.03
153.24
150.53

452.02
409.18
381.35
371.29
360.42
353.59
340.15
331.6
324.12
322.26
317.64
317.63
320.4
318.56
313.05
307.6
302.19
296.82
295.04
299.49
294.15
290.62
282.78
264
252.34
246.64
237.01
229.89
225.21
216.76
219.81
212.26
203.29
198.89
198.16
184.63
170.84
166.79
174.92
173.53
157.59
156.32
154.37
154.36
150.53
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Appendix4-1(2)

HIERTICAWNV -8y —ADREFRIIE (case-1,2,34)

FiBAA FOS 57 (ni/s) 47  331.595 414.4938 497.3925  663.19

48  322.255 402.8188 483.3825  644.51

Case-1  Case-2  Case-3  Case-4 49  322.255 402.8188 483.3825  644.51
BRI EESTIE 12508 1.5(% Q2.0

50 317.635 397.0438 476.4525 635.27
51 317.635 397.0438 476.4525 635.27

1 88.5105 110.6381 132.7658 177.021

2 89.2131 111.5164 133.8197 178.4262
3 89.9158 112.3948 134.8737 179.8316 52| 317.635| 397.0438) 476.4525 635.27
4 91.3211 114.1514 136.9817 182.6422 53 322.255 402.8183 483.3825  644.51
5 92.7264 115.908 139.0896 185.4528 54 317.635 397.0438 476.4525 635.27
6  94.8344  118.543 142.2516 189.6688 55  313.048 391.31 469.572 626.096
7 112.15 140.1875 168.225 224.3 56 308.495 385.6188 462.7425 616.99
8 126.243 157.8038 189.3645 252.486 57  303.975 379.9688 455.9625  607.95
9 138.119 172.6488 207.1785 276.238 53 2994883 37436 449232 593.976
10 141.171 176.4638 211.7565 282.342 =] 295035 368.7938| 2225525] 590.07
11  153.714 192.1425  230.571 307.428

60 295.035 368.7938 442.5525 590.07
12 166.79 208.4875 250.185  333.58
13 176.948 291 185 265422  353.896 61 299.488 374.36 449.232 598.976
14 194.544 243.18 291.816 389.088 62 295.035 368.7938 442.5525 590.07
15 228.319 285.3988 342.4785 456.638 63 290.615 363.2688 435.9225 581.23
16 264.796 330.995 397.194 529.592 64 290.615 363.2688 435.9225 581.23
17 380.298 475.3725 570.447  760.596 65 277.555 346.9438 416.3325 555.11
18 370.29 462.8625  555.435  740.58 66 ~ 260.609 325.7613 390.9135 521.218
19| 493.432] 616.79] 740.148] 586.864 67 252337 315.4213 378.5055 504.674
20 564.684  705.855 847.026 1129.368 68 248.25| 310.3125|  372.375 496.5
21  577.027 721.2838 865.5405 1154.054

69 240.178 300.2225 360.267 480.356
22 552475 690.5938 828.7125 1104.95
23 193.432 616.79 740148  936.864 70 232.238 290.2975 348.357 464.476
24 614.855 768.5688 922.2825 1229.71 71 228.319 285.3988 342.4785 456.638
25 583.248 729.06 874.872 1166.496 72 224.433 280.5413 336.6495 448.866
26 660.505 825.6313 990.7575 1321.01 73 216.76 270.95 325.14 433.52
27  653.884 817.355 980.826 1307.768 74 220.58  275.725 330.87  441.16
28 621.276 776.595 931.914 1242.552 75 216.76 270.95 325.14 433.52
29  627.731 784.6638 941.5965 1255.462 76  205.502 256.8775 308.253 411.004
30 721.6 902| 1082.4] 1443.2 77 201.816  252.27 302.724 403.632
31  763.831 954.7888 1145.747 1527.662

78 198.163 247.7038 297.2445 396.326
32 687.325 859.1563 1030.988 1374.65
33  589.503 736.8788 884.2545 1179.006 79| 198.163| 247.7038| 297.2445| 396.326
34 564.684 705.855 847.026 1129.368 80 187.405 234.2563 281.1075 374.81
35 510.794 638.4925 766.191 1021.588 81 173.528 216.91 260.292 347.056
36  482.023 602.5288 723.0345 964.046 82 166.79 208.4875 250.185  333.58
37  476.369 595.4613 714.5535 952.738 83 166.79 208.4875 250.185  333.58
38  459.607 574.5088 689.4105 919.214 84  176.948 221.185 265.422 353.896
39] 421.662] 527.0775] 632.493] 843.324 85 173.528 21691  260.292 347.056
40| 390.439| 488.0488| 585.6685| 780.878 86  156.933 196.1663 235.3995 313.866
41 375.277 469.0963 562.9155 750.554

87 160.185 200.2313 240.2775 320.37
42 370.29 462.8625 555.435  740.58
43 360.417 450.5213 540.6255 720.834 88| 150.528 188.16| 225.792| 301.06
44 355.53 444.4125 533.295 711.06 89 156.933 196.1663 235.3995 313.866
415 345.856 432.32 518.784 691.712 90 153.714 192.1425 230.571 307.428
46 331.595 414.4938 497.3925  663.19 91  150.528 188.16  225.792 301.056
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Appendix4-2 (1)

i)

©O© 00 N O O &~ W N -

AW W W W W W W wWwwWw W NN NDNDDNDNDNDNDNDNDNDNRE P P 2 P2 2 P2 P22
O O 00 N O O & W NP O O O0W NO O b WNPFPF O O O0WwWNO a s w NN+~ O

BUERRITIC KA —RADKE A FDRENE(m) <A-A’ BiE. CASE-1,2,34>

KESRFEDEENE (m) A-A'KTE

EiEmE 1.25F  1.50F  2.001F

Case-1 Case-2 Case-3 Case-4
0 0 0 0
8.4 12.6 42 58.8
8.4 21 37.8 67.2
21 46.2 50.4 79.8
16.8 50.4 67.2 84
29.4 54.6 67.2 84
46.2 54.6 67.2 84
46.2 58.8 71.4 84
46.2 58.8 75.6 84
46.2 63 75.6 88.2
58.8 71.4 84 88.2
58.8 71.4 88.2 88.2
63 71.4 88.2 92.4
67.2 75.6 88.2 100.8
67.2 79.8 88.2 100.8
71.4 88.2 100.8 109.2
79.8 88.2 100.8 117.6
88.2 92.4 113.4 126
88.2 105 117.6 134.4
100.8 113.4 130.2 142.8
100.8 121.8 138.6 184.8
113.4 130.2 142.8 197.4
121.8 134.4 147 201.6
126 142.8 151.2 205.8
130.2 142.8 163.8 205.8
130.2 147 168 218.4
138.6 151.2 172.2 226.8
147 163.8 176.4 226.8
155.4 168 180.6 231
159.6 168 214.2 235.2
159.6 172.2 226.8 239.4
159.6 176.4 231 243.6
159.6 180.6 239.4 243.6
163.8 210 239.4 247.8
163.8 214.2 243.6 252
168 218.4 243.6 256.2
168 222.6 243.6 256.2
168 222.6 247.8 260.4
172.2 231 247.8 260.4
172.2 205.8 247.8 260.4
176.4 210 247.8 260.4

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
30
81
82
83
84

176.4
180.6
180.6
184.8
184.8
184.8
184.8
189
189
184.8
184.8
184.8
184.8
189
189
189
189
189
189
189
189
189
189
189
189
189
189
189
193.2
193.2
193.2
193.2
193.2
193.2
193.2
193.2
193.2
193.2
193.2
193.2
193.2
193.2
193.2
193.2

231

231
235.2
235.2
247.8
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2
235.2

247.8
247.8
247.8
247.8
247.8
252
252
252
252
252
252
252
252
252
252
252
252
252
252
252
252
252
252
252
252
252
252
252
252
252
252
252
252
252
252
252
252
252
252
252
252
252
252
252

260.4
264.6
264.6
264.6
264.6
264.6
264.6
264.6
264.6
264.6
264.6
264.6
264.6
264.6
264.6
264.6
264.6
264.6
264.6
264.6
268.8
268.8
268.8
268.8
268.8
268.8
268.8
268.8
268.8
268.8
268.8
268.8
268.8
268.8
268.8
268.8
268.8
268.8

273

273

273

273

273

273
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Appendix4-2 (2)

BIEBRTICKDSB T —RAD KM FEDEREIE(m) <B-B’ BTHE. CASE-1,2,34>

KEERFEOERIE (m) B-B WM 41 172.2 205.8 252 260.4
RERE 1.25(F 1.501Z 2.001% 42 168 205.8 252 260.4
¥R Case-1 Case-2 Case-3 Case-4 43 168 205.8 252 260.4
4.2 0 0 0 44 168 210 252 260.4

1 0 8.4 12.6 21 45 172.2 210 252 260.4
2 4.2 21 29.4 37.8 46 172.2 214.2 252 260.4
3 4.2 29.4 29.4 37.8 a7 172.2 214.2 252 260.4
4 21 29.4 29.4 71.4 48 172.2 214.2 252 260.4
5 21 29.4 29.4 75.6 49 176.4 218.4 252 260.4
6 25.2 25.2 29.4 75.6 50 176.4 218.4 252 260.4
7 21 25.2 25.2 75.6 51 176.4 218.4 252 260.4
8 25.2 25.2 25.2 79.8 52 180.6 218.4 252 264.6
9 25.2 25.2 58.8 84 53 180.6 218.4 252 264.6
10 29.4 25.2 71.4 84 54 180.6 218.4 252 264.6
11 25.2 63 67.2 84 55 180.6 218.4 252 264.6
12 25.2 67.2 79.8 92.4 56 184.8 218.4 252 264.6
13 25.2 67.2 84 96.6 57 184.8 218.4 252 264.6
14 75.6 71.4 84 100.8 58 184.8 222.6 252 264.6
15 75.6 79.8 84 100.8 59 184.8 222.6 252 264.6
16 71.4 84 92.4 105 60 184.8 222.6 252 264.6
17 84 92.4 96.6 113.4 61 184.8 222.6 256.2 264.6
18 88.2 96.6 105 121.8 62 184.8 222.6 256.2 264.6
19 92.4 100.8 117.6 138.6 63 184.8 222.6 256.2 264.6
20 96.6 105 121.8 151.2 64 184.8 222.6 256.2 264.6
21 96.6 130.2 138.6 155.4 65 184.8 222.6 256.2 268.8
22 100.8 121.8 142.8 168 66 184.8 222.6 256.2 268.8
23 105 130.2 147 172.2 67 184.8 222.6 256.2 268.8
24 121.8 134.4 147 172.2 68 184.8 222.6 256.2 268.8
25 130.2 142.8 155.4 218.4 69 184.8 222.6 256.2 268.8
26 134.4 147 176.4 222.6 70 184.8 222.6 256.2 268.8
27 138.6 151.2 176.4 231 71 184.8 222.6 256.2 268.8
28 142.8 159.6 184.8 235.2 72 184.8 222.6 256.2 268.8
29 151.2 172.2 189 235.2 73 184.8 222.6 256.2 268.8
30 163.8 176.4 214.2 239.4 74 184.8 222.6 256.2 268.8
31 163.8 180.6 231 239.4 75 184.8 222.6 256.2 268.8
32 163.8 180.6 235.2 243.6 76 184.8 222.6 256.2 268.8
33 163.8 184.8 239.4 247.8 77 184.8 222.6 256.2 268.8
34 163.8 184.8 243.6 247.8 78 184.8 222.6 256.2 268.8
35 163.8 189 243.6 247.8 79 184.8 222.6 256.2 268.8
36 163.8 189 247.8 252 80 184.8 222.6 256.2 268.8
37 163.8 193.2 247.8 252 81 184.8 222.6 256.2 268.8
38 168 197.4 247.8 256.2 82 184.8 222.6 256.2 268.8
39 172.2 201.6 247.8 256.2 83 184.8 222.6 256.2 268.8
40 172.2 201.6 252 260.4 84 184.8 222.6 256.2 268.8
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Appendix4-3 (1)
BERITICKDET—ADEREETE (M) <A-A’ #iHE. CASE-1,2,34>

S|

O 00 N O O & W N -

AW W W W W W wwWwwwWwNNDNDDNDNDNDNDNDNNDNDNDRERR PR P B P B 2 2
O O©W 0 N O O B W N P O O W N O 0 B WNRF O OOOWSNOO OO b wN F— O

REWEE (| m2) A-ATHE

EiERE
Case-1

0
2.2092
3.8304
5.1366
5.6868
6.2286
4.7544
3.8724
3.2424
3.4524
3.4818
3.9228
5.6112
7.9212
11.5374
14.2758
18.8034
18.9252
19.9164
19.1604
30.0468
16.422
6.9972
5.145
14.0616
11.8398
8.8452
12.4236
19.3662
28.4214
38.7282
41.2482
48.3966
45.087
46.9056
47.2542
47.7162
46.368
46.5024
46.2084
46.3806

1.251=%

Case-2
0
4.3722
6.3798
7.2366
5.1072
4.9056
4.662
5.082
6.4386
8.1774
10.9074
14.4354
15.8172
15.4434
19.782
18.7824
17.4762
16.6908
15.6702
38.4804
18.396
10.0548
3.822
10.7604
8.946
15.6618
9.8658
7.9296
11.319
14.2758
16.5648
20.8698
31.1514
51.345
61.4418
63.0084
62.8404
58.1658
54.6294
50.1564
46.0908

1.501%

Case-3
0
4.5612
7.6104
6.0606
5.7204
5.859
6.6486
8.4042
12.5748
17.2158
14.4396
17.4342
20.7312
16.4892
17.0982
16.6278
12.2976
13.9608
35.0994
14.7378
7.6482
16.2456
11.2854
15.1452
12.8394
6.7494
8.9292
20.0676
28.2954
41.3238
53.2308
58.737
60.7656
61.8282
63.6048
64.2894
68.6952
72.3912
72.6222
72.0594
72.7734

2.001Z

Case-4
0
7.1694
8.7864
8.8032
10.7604
13.5072
14.7882
17.766
19.3368
25.9476
17.2788
16.0356
13.713
12.2976
11.3694
13.587
32.4744
21.945
11.2728
24.15
15.3468
10.3572
10.5924
12.8982
21.7014
34.6248
56.595
65.1546
69.3714
91.6188
112.245
118.3938
121.5438
119.9352
121.905
124.4208
127.575
129.5658
130.2714
130.1664
132.5268

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84

46.9518
47.9052
49.3038
50.7192
53.0124
55.4988
57.1074
57.7668
58.6572

59.283

59.577
59.3376
58.3758
58.2834

58.359
58.9302
59.6358
61.1646
63.4914
66.3684

69.426
71.8788
73.1094
72.9918
72.9078
73.2648
73.7856
74.4072
74.8314
75.1338

75.474
75.8016
76.0998

76.503
76.9188

77.028
77.0532

77.175

77.322

77.511

77.616
77.8134

77.931
77.8638

42.7686
41.4078
42.1596
43.1046
42.8148
40.4628
39.4422
39.8412
40.089
40.6014
41.916
43.5666
44.8896
45.7548
46.9308
48.132
49.2954
50.1144
46.536
45.4062
47.1618
48.3882
51.219
55.839
60.3708
64.1592
67.3806
67.0152
63.882
63
64.722
64.9698
63.9702
62.8026
62.8236
61.9248
61.5552
61.4082
61.5048
61.7274
62.0928
62.349
62.4498
62.496

78.834
86.2218
97.041
100.7706
97.0326
91.434
73.668
70.0434
71.7822
77.6034
83.958
85.7346
74.7936
74.2392
77.07
79.3884
76.0326
76.083
74.6718
75.2682
73.3824
68.9178
69.7326
74.3022
75.7176
76.5996
77.7252
75.516
71.8956
72.7524
68.5062
68.1282
62.6766
60.2994
60.3204
62.5926
65.2512
67.2756
69.6738
68.8128
69.8208
69.9594
70.9254
73.4496

136.8108
142.1322
150.6582
157.1262
145.0596
137.8356
132.405
135.4332
135.87
133.7112
123.7236
121.4766
117.369
118.6584
114.3534
104.895
104.0046
104.1684
96.4908
88.6914
79.7286
69.5394
64.4826
59.4174
68.9892
75.8058
78.6072
80.682
82.4166
82.6308
83.013
85.4238
91.4466
95.0838
92.7738
85.0836
77.6664
75.9444
76.4358
76.8432
77.2716
77.3808
76.944
76.7844
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Appendix4-3 (2)
BUERITICKDETr—ADEREEE (M) <B-B’ BiE. CASE-1,2,34>

BEFEmE (m2 ) B-B mE 41 51.3534 63.6216 59.3166 111.4386
EHiERE 1.25(F 1.501% 2.001% 42 53.0796 59.3376 59.6106 119.4186
IFf Case-1 Case-2 Case-3 Case-4 43 54.1926 57.6156 62.5884 126.2604
0 0 0 0 44 54.2808 56.742 67.6116 132.5058

1 1.4826 2.9694 4.0446 7.1148 45  53.1216 54.852 74.1846 127.0752
2 2.0664 4.3764 6.4806 10.185 46 52.9872 52.4496 79.1616 128.6166
3 2.4654 5.7708 8.4966 11.6046 47 53.8062 50.4252 81.8118 132.4596
4 2.9568 7.266 10.6092 9.6852 48 56.1666 50.6646 84.0252 136.8738
5 3.5658 8.7948 9.2274 9.7356 49  60.2574 53.676 86.5116 140.5782
6 4.431 8.4714 7.9632 9.7314 50 63.105 56.2884 87.8472 139.1712
7 6.0312 6.7788 5.9094 13.0704 51 61.6602 57.666 64.3188 147.8358
8 8.421 5.7036 6.9972 13.7088 52 59.9424 58.485 65.1126 128.4738
9 8.127 5.5944 9.6054 15.5904 53 59.2158 58.3128 67.9938 123.3918
10 7.035 5.2668 13.1292 16.7118 54 56.8806 58.359 67.4142 116.3862
11 6.1152 6.846 15.435 19.0176 55 55.671 58.0524 68.544 115.71
12 4.5444 9.7398 13.0242 22.0584 56 53.9784 58.4556 73.3404 126.1638
13 3.2424  13.5702 17.871 22.1844 57 52.6596 59.7324 79.0986 126.7392
14 5.8464 13.9818 17.724  27.7032 58 55.272 60.69 86.289 120.393
15 10.3278 16.8756 18.4296 19.2654 59 57.3846 63.4956 80.8962 118.1082
16 16.4892 20.0382 22.9866 8.8368 60 58.6194 61.383 73.7982 121.2918
17 19.5846 22.9404 15.9096 19.3788 61 59.9634 58.6194 72.3282 122.5098
18 21.0336 21.3318 8.9544  17.0394 62 61.3788 57.5064 71.3916 119.9058
19 24.2928 15.015 28.5936 14.1624 63 62.58 56.952 65.9778 102.4632
20 25.1622 29.0388 4.2798 23.0076 64 63.7182 57.4224 65.3982 93.1182
21 33.1464 13.4946 4.4814 12.6504 65 64.3398 60.4086 65.4654 80.4132
22 23.4612 5.9934 10.9158 8.6982 66 64.6422 62.958 65.5326 80.1192
23 10.0884 0.9744 1.8438 13.713 67 64.6884 65.1672 65.7636 89.2626
24 2.2092 13.3224 9.5046 19.6308 68 64.6926 67.6956 66.1206 88.9182
25 18.9924 10.3782 16.0608 32.4702 69 64.512 70.0896 65.7426 87.8052
26 22.9698 16.3968 15.561 41.9244 70 64.26 72.5592 66.1458 86.9274
27 224742 16.7916 29.1102 54.1674 71 63.9534 73.9536 65.247 86.079
28 285138 13.6248 43.7724 56.4228 72  63.6468 75.1296 64.8228 86.331
29 34.3728 15.2292 47.5692 61.6602 73 63.4158 76.2888 65.5032 89.1744
30 34.0158 19.278 51.0426 77.6286 74 63.5418 76.2552 69.279 89.922
31 37.065 26.1492 62.2818 100.8714 75 63.5376 75.9864 62.5338 90.3966
32 39.0138 31.5252 59.3754 97.1124 76 63.4284 75.8688 59.8374 89.5692
33 44.3982 36.3216 58.8546 94.5042 77 63.4326 75.6084 57.5022 91.7952
34 50.7906 42.8064 57.8382 91.7868 78 63.5625 75.1212 56.133 91.5852
35 50.1312 54.3396 59.1906 95.3652 79 63.6342 74.2686 56.679 92.7234
36 49.0224 67.5612 61.3494 100.6194 80 63.3276 74.0082 54.9738 92.1102
37 46.914 65.4108 65.2596 97.4988 81 62.8866 73.8276 55.0326 91.3752
38 45.4818 63.2856 65.5494 97.23 82 625842 73.6344 54.1422 92.2068
39 47.1408 66.171 66.4944 99.6198 83 62.5086 73.3572 52.6764 93.1518
40 49.3374 67.3386 64.1508 105.5208 84 62.5548 73.059 51.2022 93.2442
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the meandering—A Case study on Otofuke River in Japan

i ra
Various severe damages happened to important facilities .houses, roads, railways, alse
ng bank embankment, etc. by series of typhoons attacked to Hokk [

i 201 1. Introduction |

=In 2016 August, Otofuke river faced four major flooding events with a record breaking |
discharge. This event lead to a significant migration in the path of the channel , within a span of |
as short as 14 days (Figure 4] due to the active bank erosion. |

Figurel Peierebetu river: shimizu town(RIC) Figura2 JR-railway-line

{Hokkaldo Shinbun Press)

Figure 3

Ot 2010

Sep 2016

Figure &

L

Crofube river

| channel deformation of Otofuke river before and after flood events |

Figure S (1aug 7.2016 (photograph by google eanth)

Bank line and thalweg line shifting before and after four flood events
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mara Bara e
Waug ? Mo Now e
B o AT T I T O T YT T e B
Py it Rgpe Dard
Zhug 24 W o o

o P ek By
M how e

— Lol Bk e

= To understand the characteristics of rapid channel meandering within one night, two-
onal ical simulation was conductad.

iy

= In this research, iIRIC Nays2D provided by Dr. Shimizu was used. The results of computation,
wavelength and amplitude in the simulation, matches well with the channel deformation of
the Otofuke River, 2016. Due to the water recession stage of last big flood, channel was
significantly meandered and it cavses several levee breaches,

Figure 12 Contour map of elevation change by computation (after serkes of flooding)

(tokachi ares) |

[Toto]

Uncantuon of Dok
I Boachd ey

Water surface level profiles during Aug 7 ~ Sep 18,2016 [by H.D.V]

[ Shitare fissd-point cbservation station |

[Fsep1s |

Water Level

<channel mesndering with bank 8rosion >

;] <series of flooding: about Sweeks >

ep 18|

- Main fiel H
= The hydraulic i were 1l
techniques, like drone,

= Information regarding river channel and floodplain, like size of sediment, type of vegetation
efte. was collected.

= The rapid change in path of Otofuke river was happened within a span of as short as 14 days,

events using various wireless surveying

= In this case, the average channel width became 2 times (85m—3160m ) widely, also average of
thalweg amplitude become 2 times{109m-»224m) by formation of meandering and alternate
bars.

= When king the length and by photographs, it seems that the change in
amplitude was extremely clearly, but change in wavelength was not clear,

= Embankment damage were confirmed in 8 sections (Figure 7) after the last typhoon.

r, these ph were happ d at the midnight, it is difficult to understand what

happened during the flood by only field survey data.

A4, Conclusions
By field survey:
= The rapid ehange in path of Otofuke river was happened within a span of as short as
14 days.
In this case, the average channel width became 2 times (85m -3 160m ) widely, also
average of thalweg amplitude become 2 times{109m -»224m) by formation of
meandering and alternate bars. Wave length of flow ks about 700m changing of
wave length is not clear.
By Computational analysis (modified iRIC Nays2D):
* Mumerical results showed that channel meandering is mainly developed after peak
discharge, although the water surface elevation was lower than the height of levees,
= This is because, dufing water recession stage, the amount of sediment deposition is
increased in the shallow flow area and it deflected the route flow (Figure 12) and bed
load material toward the bank at an acute angle.

Next step:
= Woe will confirm the differences of the wavelength and amplitude of the Otofuke river
when water discharge and other parameters are changed.

Iwasaki, T., Shimizu, ¥., Kimura, I. (2012). Numerical simulation on bed evolution and channel migrationin rivers, River Flow., pp. 673686,
Parker, G., & Andres, D. {1976, August). Detri s of river ch ion. In Proceedings of Conference Rivers Vol 76, pp. 1248-1266.
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