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Summary

As for the dry streams in Jeju island, there are virtually no researches on
the analysis of 2 dimensional flow of stream, and the 1 analysis executed by
river maintenance basic plan was the only on in practice. In addition, dry
streams in island areas tend to show the characteristics of mountain stream
and abrupt flood runoff, so they require field observation suitable for flood
runoff characteristics, establishment of data and analysis of flow utilizing it.
In this study, the water surface elevation and water velocity upon flood
runoff were observed on Han stream a dry stream of Jeju island, and after
the water surface elevation and water velocity at the cross—section used at
establishment of river maintenance basic plan and those at the cross—section
of actual terrain were compared with the use of HEC-RAS and the
HEC-GeoRAS based GIS, the 1 dimensional analysis model, the lateral
hydraulic characteristics and curved channel of stream were analyzed by
applying SMS-RMA?2 a 2 dimensional model.

The results of analysis using HEC-RAS model and HEC-GeoRAS model
indicated that the distribution ranges of water surface elevation and water
velocity were similar, but the water surface elevation by section showed
difference of 0.7~2.18 EL.m and 0.88~1.16 EL.m respectively, and water
velocity also showed differences of maximum 1.58m/sec and 2.67m/sec.
SMS-RMA? analysis was done with the sphere of Muifa the typhoon as
boundary condition, and as a result, water velocity distribution was found to
be 1.440 through 3.626 m/sec, and the difference of lateral water velocity in
No. 53 and 61 the curved channel of stream was analyzed to be 1.222 and
1.181 m/sec.

In conclusion it is anticipated that the flow analysis of 2 dimension model of
stream can reflect the hydraulic characteristics by the stream curved channel
or width and shape, and can be applied effectively in the establishment of

river maintenance basic plan or management and designing of stream.
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2.1 vizhH o] 24

HEC-RAS$t SMS-RMA2 Egel AHg5 = a4 viAss oo ==
AleE YER = Manning®] n@t A9 Wk SR 5, fAlEded we W

b= 4dQ oA vk Manning ] ne  TehH

9]
A, 2009); oM AFEEE 0.035 ol&etl o, AT AR 55 2+

2 247 98 Table V-19] 20| Wl 2& ahde] 14400 N-sec/m>S A
got3 580 A WA AFE F2AA 3600Nsec/m A HAL 53
shqlch.

Table IV-1. Eddy-viscosity of the stream condition

Condi tions e value € value
(lb-sec/ft2) (N-sec/m?)

flow separation around structures 1~5 50 ~ 240
shallow river(slow current) 5~ 25 240 ~ 1200
shallow river(fast current) 25 ~ 50 1200 ~ 2400
deep estuary(small elements) 50 ~ 100 2400 ~ 4800
wetland with tidal wetting and drying 100 ~ 200 4800 ~ 9500
deep estuary(large elements) 200 ~ 300 9500 ~ 14400
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Table IV-2. Boundary conditions of the frequency-year

e AR AAZAAEESE) | sheg AAZACIEETH)
T (CMS) (FL.m)

30 yr 362 23.93

50 yr 420 24.30

80 yr 474 24.65

100 yr 499 24.82

200 yr 580 25.33
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Table IV-3. Result of velocity observed by Electromagnetic Surface Current Meter

=27 HS A2 g B
= (d-¢2-d Az (m/sec) (m/sec)
13]-NO.1 2011-08-07 10:33 1.4114
13]-NO.2 2011-08-07 10:34 2.3940
13]-NO.3 2011-08-07 10:35 2.5412 2.1193
13]-NO . 4 2011-08-07 10:36 2.5148
13]-NO.5 2011-08-07 10:37 1.7354
23]-NO.1 2011-08-07 11:55 2.6304
23]-N0.2 2011-08-07 11:55 3.2324
23]-N0.3 2011-08-07 11:56 2.1476 2.5562
23]-NO.4 2011-08-07 11:57 2.7494
23]-N0.5 2011-08-07 11:58 2.0211
33]-NO.1 2011-08-07 13:02 0.6570
33]-NO.2 2011-08-07 13:03 2.3116
33]-NO.3 2011-08-07 13:04 2.2768 1.9336
33]-NO.4 2011-08-07 13:04 2.3391
33]-NO.5 2011-08-07 13:05 2.4014
43]-NO.1 2011-08-07 14:04 2.0049
43]-NO.2 2011-08-07 14:05 2.0723
43]-NO.3 2011-08-07 14:06 2.2834 2.5595
43]-NO.4 2011-08-07 14:07 3.2185
43]-NO.5 2011-08-07 14:08 3.2185
53]-NO.1 2011-08-07 15:03 2.8568
53]-N0.2 2011-08-07 15:04 2.6093
53]-N0.3 2011-08-07 15:07 3.7021 3.1287
53]-NO.4 2011-08-07 15:08 3.7261
53]-N0.5 2011-08-07 15:08 2.7496




Table IV-3. Result of velocity observed by Electromagnetic Surface Current Meter(Continued)

=27 HS A2 g B
= (d-€-d AzkE) (m/sec) (m/sec)
63]-NO.1 2011-08-07 16:03 2.3413
63]-NO.2 2011-08-07 16:04 4.4913
63]-NO.3 2011-08-07 16:05 5.2705 3.4241
63]-NO.4 2011-08-07 16:06 3.1455
63]-NO.5 2011-08-07 16:07 1.8721
73]-NO.1 2011-08-07 17:04 2.6628
73]-N0.2 2011-08-07 17:04 4.3121
73]-N0.3 2011-08-07 17:04 4.4232 3.7479
73]-NO.4 2011-08-07 17:05 4.0341
73]-NO.5 2011-08-07 17:06 3.3071
83]-NO.1 2011-08-07 18:03 1.1462
83]-NO.2 2011-08-07 18:04 3.0452
83]-N0.3 2011-08-07 18:05 3.1355 2.3383
83]-NO.4 2011-08-07 18:06 2.7653
83]-NO.5 2011-08-07 18:07 1.5995
93]-NO.1 2011-08-07 19:02 1.1005
93]-NO.2 2011-08-07 19:02 1.1005
93]-N0.3 2011-08-07 19:07 2.4585 1.5062
93]-NO.4 2011-08-07 19:08 1.9438
93]-NO.5 2011-08-07 19:08 0.9276
103]-NO. 1 2011-08-07 19:30 0.8416
103]-NO. 2 2011-08-07 19:30 2.4282
103]-NO. 3 2011-08-07 19:31 2.1328 1.5895
103]-NO.4 2011-08-07 19:32 1.4563
103]-NO.5 2011-08-07 19:32 1.0884




Table IV-4. Result of runoff observed by Electromagnetic Surface Current Meter

= o ~

2 PLAT | Wda | suma | TOR% | 363
(m) () () (CMS) (CMS)

13]-NO. 1 15.908 19.085

13]-N0.2 12.894 26.237

13]-N0.3 -2.0 16.346 61.262 35.307 111.449

13]-NO. 4 10.641 22.746

13]-N0.5 5.4730 8.073

23]-N0.1 26.552 59.365

23]-N0.2 19.49 53.550

23]-N0.3 -0.9 22.942 97.395 41.880 214.274

23]-NO. 4 17.237 40.283

23]-N0.5 11.1740 19.196

33]-N0.1 16.79 9.377

33]-N0.2 13.494 26.514

33]-N0.3 -1.9 16.945 75.071 32.793 124.950

33]-N0.4 10.641 21.156

33]-N0.5 17.2010 35.110

43]-N0. 1 30.136 51.357

43]-N0.2 21.289 37.499

43]-N0.3 -0.6 24.741 108.060 48.019 224128

43]-N0. 4 19.036 52.077

43]-N0.5 12.8580 35.176

53]-NO.1 33.970 82.488

53]-N0.2 23.088 51.206

53]-N0.3 -0.3 26.540 119.029 83.515 317.310

53]-NO. 4 20.835 65.988

53]-N0.5 14.596 34.113




Table IV-4. Result of runoff observed by Electromagnetic Surface Current Meter(continued)

= o ~

2 PLAT | Wda | suma | TOR% | 363
(m) () () (CMS) (CMS)

63]-NO.1 28.9 57.514

63]-NO.2 20.69 78.985

63]-NO.3 -0.7 24.141 104.458 108.150 313.501

63]-NO. 4 18.437 49.294

63]-NO.5 12.2900 19.557

73]-N0. 1 25.439 57.578

73]-N0.2 18.891 69.241

73]-N0.3 -1.0 22.342 93.935 84.000 297.738

73]-NO. 4 16.638 57.052

73]-N0.5 10.6250 29.867

83]-NO.1 15.908 15.499

83]-N0.2 12.894 33.375

83]-N0.3 -2.0 16.346 61.262 43.565 124.892

83]-NO.4 10.641 25.012

83]-N0.5 5.4730 7.441

93]-N0.1 10.742 10.049

93]-NO.2 9.296 8.696

93]-N0.3 -2.6 12.748 42.505 26.639 59.131

93]-NO. 4 7.043 11.637

93]-N0.5 2.6760 2.110

103]-NO. 1 9.054 6.477

103]-NO. 2 8.096 16.710

102]-N0.3 -2.8 11.548 36.334 20.935 53.014

103]-NO. 4 5.844 7.234

102]-N0.5 1.7920 1.658
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Table IV-5. Result of observations using Kalesto

A 7h T4 e A 7h T4 e A 7h T4 e

- (m) (m/sec) - (m) (m/sec) - (m) (m/sec)
6:50 0.45 0.87 12:40 2.32 2.57 18:30 2.08 2.71
7:00 0.50 0.93 12:50 2.35 2.17 18:40 1.96 3.17
7:10 1.71 2.02 13:00 2.50 2.11 18:50 1.87 2.71
7:20 1.64 1.96 13:10 2.59 2.27 19:00 1.78 2.51
7:30 1.55 2.10 13:20 2.58 2.96 19:10 1.62 2.80
7:40 1.51 2.21 13:30 3.42 4.69 19:20 1.52 2.64
7:50 1.45 2.00 13:40 3.40 3.96 19:30 1.54 2.50
8:00 1.39 2.17 13:50 3.47 3.77 19:40 1.59 2.88
8:10 1.34 1.96 14:00 3.11 3.38 19:50 1.52 2.52
8:20 1.37 2.23 14:10 3.61 3.46 20:00 1.45 2.36
8:30 1.43 2.06 14:20 3.77 4.10 20:10 1.37 2.34
8:40 1.68 2.07 14:30 3.84 3.59 20:20 1.35 2.32
8:50 1.77 2.11 14:40 3.95 4.11 20:30 1.25 2.47
9:00 1.91 2.72 14:50 3.46 4.29 20:40 1.21 2.26
9:10 2.03 2.95 15:00 4.07 4.22 20:50 1.15 2.06
9:20 2.08 2.48 15:10 4.06 3.95 21:00 1.16 2.06
9:30 2.09 2.57 15:20 4.03 4.28 21:10 1.11 1.85
9:40 2.08 2.80 15:30 3.84 3.9 21:20 1.10 2.13
9:50 2.12 2.92 15:40 3.50 3.31 21:30 1.09 2.04
10:00 2.39 2.36 15:50 3.34 3.75 21:40 1.04 1.80
10:10 2.43 2.47 16:00 3.52 3.93 21:50 1.04 1.84
10:20 2.58 2.83 16:10 3.44 4.33 22:00 0.96 1.80
10:30 2.53 2.60 16:20 3.24 3.52 22:10 0.96 1.69
10:40 2.71 2.65 16:30 3.51 4.27 22:20 0.94 1.75
10:50 2.76 2.82 16:40 3.35 3.64 22:30 0.92 1.59
11:00 3.05 4.41 16:50 3.41 3.70 22:40 0.89 1.66
11:10 3.15 4.62 17:00 3.41 3.97 22:50 0.90 1.67
11:20 3.35 3.64 17:10 3.50 3.80 23:00 0.88 1.61
11:30 3.30 3.58 17:20 3.34 4.22 23:10 0.86 1.55
11:40 3.70 3.97 17:30 3.28 4.36 23:20 0.82 1.54
11:50 3.40 4.27 17:40 2.74 2.98 23:30 0.83 1.52
12:00 3.56 4.16 17:50 2.60 2.62 23:40 0.81 1.54
12:10 3.03 4.57 18:00 2.37 2.11 23:50 0.78 1.36
12:20 2.79 2.75 18:10 2.24 2.92 24:00 0.77 1.51
12:30 2.67 2.36 18:20 2.19 2.73
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Table V-1. Analysis of HEC-RAS and HEC-GeoRAS

HEC-RAS HEC-GeoRAS
Station |Channel floor| Water Water |Channel floor| Water Water
(NO.) elevation velocity |elevation| elevation velocity | elevation

(EL.m) (m/sec) (EL.m) (EL.m) (m/sec) (EL.m)

95.18 44 .21 2.69 50.12 44 .00 3.53 50.15
95 44 .21 2.70 50.10 44 .51 5.37 49 .17
94 44.03 2.88 50.03 43.33 5.41 47.85
93 43.51 5.61 48.68 43.00 5.40 47.35
92 42.38 5.68 47.47 42 .00 5.70 46.77
91 40.28 5.77 46.17 40.33 5.68 46.36
90 39.33 5.85 45.49 40.00 5.58 45.72
89 39.17 5.83 44 .98 40.00 5.54 45.46
88 38.85 5.97 44 .65 39.00 5.80 44 .65
87 39.04 5.38 43.51 39.00 5.64 43.65
86 38.88 4.08 43.80 39.00 4.26 43.61
85 38.51 3.24 43.98 39.00 3.33 43.81
84 38.55 5.39 42 .88 39.00 5.38 42.74
83 38.46 5.24 42 .50 38.49 5.29 42 .30
82 37.53 5.32 41.87 37.45 5.27 41.88
81 35.91 5.48 41.28 36.00 5.47 41.14
80 35.72 5.54 40.65 36.00 5.58 40.73
79 35.72 3.10 41.25 36.00 4.52 40.90
78 35.92 5.35 40.13 36.00 5.53 40.23
77 35.55 5.45 39.71 36.00 5.39 39.92
76 35.06 5.31 39.34 34.81 5.31 39.15
75 34.41 5.19 38.91 33.80 5.28 38.43
74 33.11 5.31 38.09 32.00 4.57 38.29
73 31.75 4.39 37.63 32.00 5.36 37.75
72 31.57 5.38 37.00 32.00 5.35 37.26
71 31.43 5.45 36.68 32.00 5.46 36.56
70 30.58 5.39 35.94 31.00 5.45 36.14




Table V-1. Anlysis of HEC-RAS and HEC-GeoRAS(continued)

HEC-RAS HEC-GeoRAS
Station |Channel floor| Water Water |Channel floor| Water Water
(NO.) elevation velocity |elevation| elevation velocity | elevation

(EL.m) (m/sec) (EL.m) (EL.m) (m/sec) (EL.m)

74 33.11 5.31 38.09 32.00 4.57 38.29
73 31.75 4.39 37.63 32.00 5.36 37.75
72 31.57 5.38 37.00 32.00 5.35 37.26
71 31.43 5.45 36.68 32.00 5.46 36.56
70 30.58 5.39 35.94 31.00 5.45 36.14
69 29.73 5.32 34.50 29.81 5.30 34.23
68 28.99 4.41 34.51 29.00 5.43 33.63
67 28.72 4.31 34 .47 29.00 5.48 33.31
66 28.87 5.42 33.77 29.00 5.51 33.14
65 26.68 3.79 34.00 29.00 5.41 32.99
64 28.54 5.33 33.14 29.00 5.39 32.87
63 28.78 5.33 32.81 28.32 5.30 32.30
62 28.32 5.39 32.58 28.00 5.32 32.05
61 27.43 5.34 31.29 27.85 4.92 31.61
60 26.54 4.43 31.43 26.48 4.32 31.43
59 25.11 5.86 30.50 25.33 5.30 30.80
58 24.75 5.99 29.89 25.00 5.95 29.77
57 24.59 5.49 29.55 25.00 5.47 29.35
56 24.21 5.42 28.90 24.92 5.27 28.91
55 23.72 5.34 28.48 24.00 5.25 28.40
54 23.33 5.34 27.97 23.22 5.20 27.93
53 22.05 2.67 28.40 22.00 2.96 27.96
52 21.96 5.02 27.35 22.00 4.17 27.43
51 21.77 5.67 26.85 22.00 5.65 26.53
50 21.64 4.88 26.63 22.00 4.94 26.50
49 21.48 5.63 26.08 22.00 4.67 26.50
48 21.25 5.58 25.83 22.00 5.42 25.97
47 21.33 5.48 25.73 21.00 3.90 26.20
46 20.87 5.45 25.52 21.00 3.91 26.15
45 20.51 5.53 25.27 21.00 5.23 25.39
44 20.44 5.50 25.00 21.00 4.65 25.32
43 20.08 4.25 25.33 21.00 4.36 25.33
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Table V -2.

Comparison of 1 dimension flow analysis

. Max. . Max.
. Max. Min. . Max. Min. .

Analysis . . Difference . . Difference

Elevation | Elevation . Velocity | Velocity .
models of Elevation of Velocity

(EL.m) (EL.m) (m/sec) | (m/sec)

(EL.m) (m/sec)
HEC-RAS 50.12 25.00 2.18 5.99 2.67 2.67(NO.95)
(NO.95+18) | (NO.44) (NO.94) (N0.58) | (NO.53) | 1.42(N0.79)
HEC- 50.15 25.32 1.16 5.95 2.96 1.62(N0.65)
GeoRAS | (NO.95+18) | (NO.44) (NO.67) (NO.58) | (NO.53) | 1.58(NO.47)
HEC-GeoRASE ol43tol 4443 shdel game Axgwe] Eu 54

= 7] wEel Ay ddelA st EAF e Fdd) ehdare]

2
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Foll M= T o7k g Ao Hld] ZA Yephgen, o2 <l
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Table V -3. Distinction of flow area at section-bridge

Station Flow Area(HEC-RAS) Flow Area(HEC-GeoRAS) | Difference flow area
(NO.) (m*) (m*) (m')

NO.95 214.8 108.05 106.75

NO.79 186.95 128.24 58.71

NO.70 107.54 106.47 1.07
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Fig. V -5. Distinction of flow area at section-bridge NO.79 using HEC-RAS(up) and

HEC-GeoRAS(down)
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Table V-4. Analysis of SMS-RMA2

HF912¢
Station B T4 (m)

(NO.) (m/sec) (EL.m) A N
120 5.805 58.21 0.07263 -0.05801
119 6.197 57.73 0.01862 -0.01692
118 4.586 58.00 0.00514 -0.00392
117 4.172 57.88 0.00890 -0.00358
116 5.312 57.03 0.00828 -0.01074
115 5.339 56.06 0.00253 -0.00297
114 4.462 54.69 0.00128 -0.00132
113 4.195 54.95 0.00337 -0.00168
112 4.132 54.28 0.00425 -0.00286
111 4.547 53.90 0.00193 -0.00258
110 4.710 53.36 0.00102 -0.00248
109 4.609 53.06 0.00316 -0.00387
108 4.331 52.72 0.00065 -0.00035
107 4.008 52.49 0.00076 -0.00039
106 3.614 52.21 0.00153 -0.00310
105 3.011 52.00 0.00373 -0.00191
104 3.028 51.17 0.00163 -0.00109
103 3.140 50.71 0.00151 -0.00316
102 2.888 50.57 0.00196 -0.00411
101 2.623 50.66 0.00433 -0.00267
100 2.985 50.49 0.00400 -0.00370
99 3.371 50.49 0.00082 -0.00138
98 3.486 50.54 0.00622 -0.00843
97 3.652 50.56 0.00736 -0.01697
96 3.911 50.55 0.01195 -0.01172

95+18 4.662 50.21 0.00377 -0.00600
95 5.193 49.23 0.00449 -0.00432
94 5.433 47.90 0.00675 -0.00998
93 5.659 47.40 0.00377 -0.00341
92 6.036 46.82 0.00122 -0.00067
91 6.323 46.40 0.00099 -0.00247
90 5.897 45.77 0.00266 -0.00174
89 6.012 45.51 0.00597 -0.00368
88 6.443 44 .69 0.00134 -0.00303
87 6.153 43.69 0.00319 -0.00783
86 4.772 43.66 0.00107 -0.00081
85 4.170 43.87 0.00930 -0.00398
84 4.975 42.79 0.00120 -0.00198
83 5.209 42.34 0.00577 -0.00886
82 4.946 41.93 0.00504 -0.00238




Table V-4. Analysis of SMS-RMA2(continued)

HF912¢
Station B T4 (m)

(NO.) (m/sec) (EL.m) 20 22
81 5.456 41.18 0.00109 -0.00095
80 5.749 40.77 0.00116 -0.00304
79 5.484 40.94 0.00620 -0.00383
78 5.603 40.27 0.00778 -0.01288
77 5.451 39.96 0.00817 -0.00969
76 5.047 39.19 0.00438 -0.003%4
75 5.009 38.47 0.00124 -0.00105
74 5.010 38.33 0.00094 -0.00055
73 5.176 37.79 0.00136 -0.00200
72 5.253 37.30 0.00418 -0.00383
71 5.432 36.60 0.00309 -0.00293
70 5.434 36.18 0.00373 -0.00617
69 5.149 34.27 0.00294 -0.00183
68 5.388 33.67 0.00035 -0.00069
67 5.626 33.35 0.00184 -0.00202
66 5.615 33.17 0.00213 -0.00368
65 5.466 33.03 0.00597 -0.00673
64 5.296 32.91 0.00916 -0.01061
63 5.231 32.34 0.00834 -0.01102
62 4.958 32.09 0.00777 -0.00846
61 4.369 31.65 0.00711 -0.00353
60 4.677 31.46 0.00765 -0.01495
59 5.533 30.83 0.01760 -0.01457
58 6.638 29.78 0.00658 -0.01405
57 6.077 29.35 0.02129 -0.02810
56 4.827 28.93 0.00420 -0.00243
55 4.973 28.41 0.00082 -0.00111
54 4.598 27.94 0.00786 -0.01769
53 4.123 27.97 0.01868 -0.02856
52 5.312 27.43 0.01179 -0.01057
51 6.011 26.52 0.00567 -0.01078
50 5.548 26.50 0.01051 -0.01303
49 5.349 26.50 0.00514 -0.00469
48 5.311 25.97 0.00119 -0.00205
47 4.931 26.20 0.00243 -0.00253
46 4.710 26.15 0.00447 -0.00218
45 4.904 25.39 0.00296 -0.00173
44 5.133 25.32 0.00146 -0.00288
43 4.825 25.33 0.00048 -0.00111
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Table V-5. Comparison of 1 dimension and 2 dimension flow analysis

. Max. . Max.
. Max. Min. . Max. Min. .
Analysis . . Difference . . Difference
Elevation | Elevation . Velocity | Velocity .
models of Elevation of Velocity
(EL.m) (EL.m) (m/sec) | (m/sec)
(EL.m) (m/sec)
HEC- 58.13 25.32 5.95 2.67 1.53
GeoRAS | (NO.120) | (NO.44) 0.08 (N0.58) | (N0.96) | (NO.95+18~
’ 112)
Qispe | 98-21 25.32 (NO.117) 6.638 | 2.623 1.16
(NO.120) (NO.44) (NO.58) | (NO.101) (NO.46~53)

NO.95+18~112 3k dd--7ke] Hof wk=5-0l9, NO.46~53 7-7h2 NO.60
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Fig. V-8. Result map of SMS-RMAZ2 analysis
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Table V-6. Analysis of SMS-RMAZ using observations

. 9 (EL.m) < (m/sec)
Station
(0. Ao |z | s | A7 | A | 2% | g% | @
120 57.096 | 57.099 | 57.118 | 57.08 | 3.187 | 3.188 | 3.249 | 3.181
119 56.286 | 56.289 | 56.284 | 56.29 | 3.156 | 3.399 | 3.663 | 3.359
118 56.296 | 56.297 | 56.298 | 56.30 | 1.900 | 2.617 | 2.808 | 2.515
117 56.002 | 55.997 | 55.997 | 56.00 | 1.893 | 2.392 | 2.614 | 2.317
116 55.540 | 55.544 | 55.546 | 55.54 | 2.823 | 2.935 | 2.757 | 2.898
115 54.890 | 54.892 | 54.892 | 54.89 | 2.710 | 2.924 | 3.065 | 2.905
114 53.703 | 53.704 | 53.704 | 53.70 | 2.321 | 2.485 | 2.546 | 2.460
113 53.863 | 53.864 | 53.865 | 53.86 | 2.162 | 2.309 | 2.378 | 2.289
112 53.306 | 53.304 | 53.304 | 53.30 | 2.075 | 2.280 | 2.461 | 2.274
111 52.924 | 52.924 | 52.923 | 52.92 | 2.424 | 2.482 | 2.562 | 2.489
110 52.423 | 52.423 | 52.422 | 52.42 | 2.565 | 2.583 | 2.606 | 2.581
109 52.064 | 52.063 | 52.062 | 52.06 | 2.514 | 2.535 | 2.516 | 2.526
108 51.703 | 51.703 | 51.703 | 51.70 | 2.440 | 2.383 | 2.276 | 2.371
107 51.604 | 51.604 | 51.604 | 51.60 | 2.218 | 2.205 | 2.177 | 2.201
106 51.364 | 51.364 | 51.363 | 51.36 | 1.925 | 1.992 | 1.951 | 1.972
105 51.206 | 51.205 | 51.204 | 51.20 | 1.530 | 1.730 | 1.628 | 1.656
104 50.306 | 50.305 | 50.305 | 50.31 | 1.648 | 1.668 | 1.669 | 1.663
103 49,905 | 49.905 | 49.904 | 49.90 | 1.702 | 1.698 | 1.774 | 1.719
102 49.495 | 49.495 | 49.493 | 49.49 | 1.454 | 1.604 | 1.639 | 1.580
101 49.476 | 49.475 | 49.475 | 49.48 | 1.174 | 1.511 | 1.562 | 1.440
100 49,136 | 49.134 | 49.133 | 49.13 | 1.560 | 1.659 | 1.655 | 1.636
99 48.964 | 48.964 | 48.962 | 48.96 | 1.972 | 1.835 | 1.693 | 1.841
98 49.032 | 49.033 | 49.035 | 49.03 | 2.305 | 1.891 | 1.596 | 1.914
97 49.076 | 49.082 | 49.084 | 49.08 | 2.168 | 1.994 | 1.796 | 1.994
96 49.077 | 49.081 | 49.085 | 49.08 | 2.239 | 2.206 | 1.956 | 2.157
95+18 48.867 | 48.869 | 48.870 | 48.87 | 2.408 | 2.571 | 2.649 | 2.552
95 48.045 | 48.047 | 48.049 | 48.05 | 2.679 | 2.865 | 2.982 | 2.849
94 46.708 | 46.706 | 46.703 | 46.71 | 2.767 | 2.984 | 3.144 | 2.971
93 46.307 | 46.305 | 46.304 | 46.31 | 3.115 | 3.126 | 3.056 | 3.105
92 45.514 | 45.514 | 45.514 | 45.51 | 3.404 | 3.318 | 3.226 | 3.317
91 45.011 | 45.013 | 45.012 | 45.01 | 3.448 | 3.440 | 3.433 | 3.440
90 44,464 | 44.464 | 44.463 | 44.46 | 3.162 | 3.248 | 3.295 | 3.237
89 44,166 | 44.164 | 44.163 | 44.16 | 3.248 | 3.297 | 3.351 | 3.299
38 43.312 | 43.312 | 43.312 | 43.31 | 3.625 | 3.527 | 3.459 | 3.534
87 42.468 | 42.471 | 42.472 | 42.47 | 3.277 | 3.366 | 3.338 | 3.344
36 42.342 | 42.343 | 42.344 | 42.34 | 2.246 | 2.696 | 2.818 | 2.618
85 42.479 | 42.475 | 42.475 | 42.48 | 1.819 | 2.376 | 2.644 | 2.297
34 41.703 | 41.703 | 41.703 | 41.70 | 2.609 | 2.742 | 2.799 | 2.729
83 41.268 | 41.272 | 41.273 | 41.27 | 2.874 | 2.838 | 2.778 | 2.831
82 40.792 | 40.792 | 40.794 | 40.79 | 2.649 | 2.748 | 2.760 | 2.726




Table V-6. Analysis of SMS-RMAZ2 using observations(continued)

. <9 (EL.m) <5 (m/sec)
Station
(0.) Heb | Fb | b | WE | A | 2P | 9o | W
31 39.881 | 39.881 | 39.882 | 39.88 | 2.923 | 2.983 | 3.057 | 2.988
30 39.528 | 39.530 | 39.530 | 39.53 | 3.062 | 3.133 | 3.202 | 3.133
79 39.612 | 39.610 | 39.610 | 39.61 | 2.821 | 3.028 | 3.208 | 3.020
78 39.112 | 39.110 | 39.106 | 39.11 | 2.961 | 3.058 | 3.177 | 3.065
77 38.892 | 38.889 | 38.885 | 38.89 | 3.002 | 2.988 | 2.923 | 2.976
76 38.102 | 38.100 | 38.099 | 38.10 | 2.883 | 2.783 | 2.636 | 2.771
75 37.371 | 37.370 | 37.370 | 37.37 | 2.851 | 2.737 | 2.620 | 2.736
74 37.041 | 37.040 | 37.041 | 37.04 | 2.801 | 2.750 | 2.695 | 2.749
73 36.471 | 36.470 | 36.469 | 36.47 | 2.873 | 2.829 | 2.787 | 2.830
72 35.989 | 35.990 | 35.991 | 35.99 | 2.989 | 2.883 | 2.760 | 2.879
71 35.448 | 35.449 | 35.451 | 35.45 | 2.973 | 2.989 | 2.976 | 2.983
70 34.989 | 34.989 | 34.986 | 34.99 | 2.850 | 2.963 | 3.064 | 2.960
69 33.111 | 33.109 | 33.109 | 33.11 | 2.837 | 2.848 | 2.796 | 2.831
68 32.449 | 32.449 | 32.449 | 32.45 | 3.005 | 2.947 | 2.898 | 2.949
67 32.258 | 32.258 | 32.258 | 32.26 | 3.135 | 3.076 | 3.028 | 3.079
66 32.187 | 32.188 | 32.188 | 32.19 | 3.134 | 3.073 | 3.019 | 3.074
65 32.126 | 32.128 | 32.129 | 32.13 | 3.089 | 2.989 | 2.896 | 2.991
64 31.825| 31.828 | 31.831 | 31.83 | 3.025 | 2.891 | 2.805 | 2.903
63 31.284 | 31.288 | 31.290 | 31.29 | 2.887 | 2.849 | 2.838 | 2.856
62 30.964 | 30.968 | 30.970 | 30.97 | 2.509 | 2.728 | 2.849 | 2.707
61 30.660 | 30.658 | 30.659 | 30.66 | 1.819 | 2.432 | 2.999 | 2.418
60 29.909 | 29.908 | 29.903 | 29.91 | 2.138 | 2.501 | 3.037 | 2.541
59 29.301 | 29.295 | 29.290 | 29.30 | 2.907 | 3.072 | 3.161 | 3.050
58 28.396 | 28.398 | 28.399 | 28.40 | 3.589 | 3.661 | 3.538 | 3.626
57 28.202 | 28.215 | 28.221 | 28.21 | 3.072 | 3.362 | 3.361 | 3.294
56 27.798 | 27.797 | 27.799 | 27.80 | 2.114 | 2.734 | 3.110 | 2.671
55 27.267 | 27.267 | 27.269 | 27.27 | 2.389 | 2.689 | 3.102 | 2.717
54 26.828 | 26.827 | 26.823 | 26.83 | 2.108 | 2.479 | 2.974 | 2.514
53 26.303 | 26.298 | 26.287 | 26.30 | 1.679 | 2.267 | 2.901 | 2.265
52 25.907 | 25.902 | 25.898 | 25.90 | 2.858 | 3.012 | 2.894 | 2.951
51 25.236 | 25.239 | 25.240 | 25.24 | 3.523 | 3.263 | 3.002 | 3.262
50 25.374 | 25.379 | 25.382 | 25.38 | 3.186 | 3.040 | 2.906 | 3.042
49 25.398 | 25.399 | 25.402 | 25.40 | 2.846 | 2.930 | 3.009 | 2.928
48 24.879 | 24.879 | 24.879 | 24.88 | 2.809 | 2.896 | 2.991 | 2.899
47 25.229 | 25.230 | 25.230 | 25.23 | 2.679 | 2.709 | 2.688 | 2.696
46 25.180 | 25.180 | 25.182 | 25.18 | 2.542 | 2.598 | 2.587 | 2.581
45 24.991 | 24.990 | 24.990 | 24.99 | 2.597 | 2.684 | 2.785 | 2.688
44 25.070 | 25.070 | 25.068 | 25.07 | 2.792 | 2.797 | 2.829 | 2.804
43 25.069 | 25.069 | 25.069 | 25.07 | 2.622 | 2.670 | 2.599 | 2.640
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Table V-7. Result of SMS-RMAZ2 using observations

Max. Max.
. Max. Min. Difference Max. Min. Difference
Analysis . . of Left and . . of Left and
Elevation | Elevation . Velocity | Velocity .
models Right Bank Right Bank
(EL.m) (EL.m) : (m/sec) | (m/sec) .
Elevation Velocity
(EL.m) (m/sec)
3.626
SHS-RVA2 57.08 24 .88 0.0186 (NO.58) 1.440 1.222
(NO.120) (NO.48) (NO.53~61) 3.36 (NO.101) | (NO.53~61)
(NO.119)
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