SRR ANEGB A A TARTE), 783~793, 2008
Journal of the Environmental Sciences

Sl YRR 22UN Y2 DY RMA2 2
DR A0) R B

A5Y - AZE - MYET - 0FFH”
FAddsta AAFRFS, EFAL/EATE SEAPA, "B LR g
(2008 49 49 H<= 20089 5YU 29U AH)

Sensitivity Analysis of RMA2 Model Parameter Variation with
Hydraulic Characteristics of Stream Junction Area

Seung-Seop Ahn, Dong-Hee Yim", Myung-Joon Seo™ and Hyo-Jung Lee™

Department of Construction and Geoinformatics Engineering, Kyungil University,
Gyeongsangbuk-Do 712-701, Korea
. Hydrology Research Division, KICT, Goyang 411-712, Korea
Graduate School, Kyungil University, Gyeongsangbuk-Do 712-701, Korea
{Manuscript received 4 April, 2008; accepted 29 May, 2008)

Abstract

The purpose of this study is to analyze the sensitivity of the RMA2 model parameters reflecting the flow
characteristics of stream junction and thus understand the hydraulic characteristics of the channel confluence
flow. This study dealt with the input parameters of the RMA-2 model, a two-dimensional numerical analysis
model widely used for researches both at home and abroad. The parameters of the RMA-2 model are roughness
coefficient, turbulent diffusion coefficient, Coriolis forces latitude, Density, and mesh size. This study those
parameters estimated from actual heavy rainfall, and varied the parameter size by (-)30%~+30% to review
the characteristics of the flow characteristics of the channel section. Weobserved that when the ratio of the
channel width was relatively small, the smaller the approaching angle was, the farther from the junctions be-
came the generating place of the maximum flow velocity, however, when the ratio of the channel width was
relatively large, the larger the approaching angle was, the farther the generating place of the maximum flow
velocity from the junctions became. In particular, the distance between junctions and the place where the max-
imum flow velocity generated showed an absolute correlationover 90% of the relative channel width, but an
inverse relationwas found when the distance to the place where the flow velocity generated was shortened
as relative the channel width between the main channel and tributary increased.
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Table 1. Hydraulic parameter values by roughness coefficient

L Vs Gy L V. a, Ly Y ‘max max
(m) (m/sec) (m’) (m) |{(m/sec)| (m’) {m) (m) (m) | (m/sec)| (m)
-30% 1 112.79 0.69 35490 | 307.09 0.69 | 334121 5130 96.88 5153 ) 421 12.98
25% | 12418 0.66 471.54 | 263.44 0.66 | 557.71 | 50.98 93.50 11147 | 3.74 | 317.76
-20% | 119.08 0.53 309.52 | 230.62 0.53 | 30582 | 5101 97.50 112.83 3.64 152.55
-15% | 116.22 0.50 292.14 | 220.81 0.50 | 41334 | 52.73 92.62 111.73 3.62 7.75
-10% | 118.78 0.50 32588 | 218.40 0.50 | 574.84 | 52.36 |100.05 11292 | 3.36 162.55
-5% 11145 0.44 188.26 | 217.95 0.44 | 484.42 | 50.89 94.40 107.16 | 3.35 7.45

0% 109.21 0.43 135.19 | 217.57 043 | 53226 | 58.10 92.00 112.61 3.20 44.08
+5% | 106.43 0.40 94.15 218.65 0.40 | 492,08 | 50.96 93.97 110.95 3.14 3.45
+10% | 112.01 0.44 259.42 | 213.28 044 | 66824 | 51.50 9577 | 21626 | 296 119.05
+15% | 112.07 0.43 291.60 | 216.28 043 | 69994 | 50.42 94.87 110.95 2.95 8.30
+20% | 122.11 0.43 42221 214.60 043 |273.32 | 50.59 99.22 115.23 276 | 210.12
+25% | 135.17 0.42 516.73 | 211.29 0.42 | 44980 | 52.88 95.23 11315 | 275 52.87
+30% | 12625 0.42 634.54 | 215.55 042 |252.02 | 51.33 95.40 111.54 | 2.70 10.85

Table 2. Hydraulic parameter values variation by roughness coefficient
ld I/d 4y l Vu @, LX LY LL vV, Amax

u U max

(%) ) ) ) o) ) ) | O | CB | B (%)
30% | 328 | 6047 | 162.52 | 4115 | 6047 | -3723 | -11.70 | 530 |-5424 | 31.56 | -70.55

25% | 1371 5349 | 24880 21.08 53.49 478 | -12.25 1.63 -1.01 16.88 | 620.87
-20% 9.04 | 23.26 128.95 6.00 2326 | -42.54 | -12.20 5.98 0.20 | 13.75 | 246.08

-15% 642 | 16.28 116.10 1.49 1628 | -22.34 -9.24 0.67 -0.78 | 13.13 | -82.42

-10% 8.76 | 16.28 141.05 0.38 16.28 8.00 -9.88 8.75 0.28 5.00 | 268.76

-5% 2.05 2.33 39.26 0.17 2.33 -8.99 | -12.41 2.61 -4.84 469 | -83.10

0% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 0.00

5% -2.55 -6.98 -30.36 0.50 -6.98 -1.55 | -12.29 2.14 -1.47 -1.88 | -92.17

10% 2.56 233 91.89 -1.97 2.33 2555 | -11.36 4.10 92.04 -7.50 | 170.08
15% 2,62 0.00 115.70 -0.59 0.00 31.50 | -13.22 312 -1.47 -7.81 | -81.17

20% | 11.81 0.00 | 21231 -1.37 0.00 | -48.65 | -12.93 7.85 233 | -13.75 | 376.68

25% | 23.77 -2.33 | 28223 -2.89 <233 | -15.49 -8.98 351 048 | -14.06 19.94

30% | 15.60 -2.33 | 369.37 -0.93 -233 | -52.65 | -11.65 3.70 -0.95 | -15.63 | -75.39

(a) (+)30% (b) (+)20% (©) (H10%

(@) 0% (&) (-10% O (20% (8) (30%
Fig. 8. Coefficient of roughness.
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Table 3. Hydraulic parameter values by turbulent coefficient

Iy Va g L, vy ay ) 4 max max
(m) (m/sec) (') (m) {m/sec) (m) (m) (m) (m) (m/sec) | (m)
-30% | 110.39 0.47 11958 | 22139 | 047 76485 | 5213 | 9502 | 111.29 3.33 2.20
~25% | 109.86 0.47 12991 | 22018 | 047 833.00 | 51.01 9294 | 110.62 3.33 0.99
-20% | 108.07 0.43 7136 | 218.71 0.43 62978 | 51.14 | 9660 | 111.14 3.31 2.85
-15% | 110.35 0.45 166.65 | 217.60 | 045 73031 | 51.67 | 96.87 | 111.85 325 | 2631
-10% | 112.46 0.44 136.91 | 21424 | 0.4 52376 | 52.17 | 96.14 | 113.16 324 | 2986
-5% { 11097 0.42 99.58 | 216.67 | 0.42 52860 | 50.77 | 97.54 | 113.54 322 | 3142
0% | 109.21 0.43 135.19 | 217.57 | 043 53226 | S58.10 | 92.00 | 112.61 3.20 | 44.08
+5% | 109.34 0.43 372.82 | 21584 | 043 47532 | 5454 | 91.07 | 113.02 320 | 32.89
+10% | 112.04 0.43 21946 | 21432 | 043 45243 | 52.35 89.26 | 113.20 320 | 1497
+15% | 11637 0.43 183.68 | 218.04 | 043 43930 | 5490 | 8925 | 11229 3.20 7.11
+20% | 116.43 0.43 280.85 | 215.09 | 0.43 39128 | 50.83 | 9356 | 110.64 3.20 2.23
+25% | 11539 0.42 185.01 | 21419 | 042 363.01 | 5249 | 91.53 | 112.07 3.19 1.63
+30% | 114.36 0.40 141,30 | 212.54 | 040 27198 | 52.85 90.87 | 111.80 317 2.56

Table 4, Hydraulic parameter values variation by turbulent coefficient

ly Va aq by v, a, Ly Ly L Vines A i
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
-30% 1.08 9.30 -11.55 1.76 9.30 43.70 | -10.28 3.28 -1.17 4.06 | -95.01
-25% 0.60 9.30 -3.91 1.20 9.30 56.50 | -12.20 1.02 -1.77 406 | 9775
-20% -1.04 0.00 -47.22 0.52 0.00 18.32 | -11.98 5.00 -1.31 344 | -93.53

-15% 1.04 4.65 23.27 0.01 4.65 37.21 | -11.07 5.29 -0.67 1.56 | -40.31

-10% 2.98 233 1.27 -1.53 2.33 -1.60 | -10.21 4.50 0.49 1.25 | -32.26
-5% 1.61 -2.33 -26.34 -0.41 -2.33 -0.69 | -12.62 6.02 0.83 0.63 | -28.72
0% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5% 0.12 0.00 175.77 -0.80 0.00 -10.70 -6.13 | -1.01 0.36 0.00 | -25.39
10% 2.59 0.60 62.33 -1.49 0.00 -15.00 -9.90 | -2.98 0.52 0.00 | -66.04
15% 6.56 0.00 35.87 0.22 0.00 -17.47 -551 1 -2.99 -0.28 0.00 | -83.87
20% 6.61 0.00 107.74 -1.14 0.00 -26.49 | -12.51 1.70 -1.75 0.06 | -94.94
25% 5.66 -2.33 36.85 -1.55 -2.33 -31.80 -9.66 | -0.51 -0.48 -0.31 | -96.30
30% 4.72 -6.98 4.52 -2.31 -6.98 -48.90 -9.04 | -1.23 -0.72 -0.94 | -94.19

(d) 0% {e) (110% (N (-)20% (8) (-)30%

Fig. 6. Turbulent coefficient.
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Table 5. Hydraulic parameter values by coriolis forces latitude coefficient

Ly L L, |V A

ld I/:l @y lu Vu ay g ¥ max MK

(m) (m/sec) () (m {m/sec) (o) (m) (m) (m) | (m/sec) ()

-30% | 114.08 0.44 187.62 | 218.73 0.44 525.70 96.87 49.66 | 111.31 | 3.21 29.80
-25% | 113.12 0.43 159.95 | 214.83 0.43 505.56 96.20 50.52 | 11230 | 320 | 40.84
220% | 111.97 0.43 156.44 | 215.07 0.43 502.05 99.53 5095 | 11274 | 3.20 40.76
-15% | 114.90 0.43 157.10 | 217.69 0.43 499.04 96.90 51.74 112.47 3.20 40.21
-10% | 113.98 0.43 155.66 | 217.37 0.43 505.28 98.58 50.65 111.91 3.20 39.36
-5% | 112.61 0.43 157.37 | 217.19 0.43 510.78 97.58 50.64 112.26 3.20 39.71
0% 109.21 0.43 135.19 | 217.57 0.43 532.26 58.10 92.00 112.61 3.20 44.08
+5% | 113.41 0.43 153.30 | 219.98 0.43 513.07 9523 50.79 112.23 3.20 39.72
+10% | 111.39 0.43 157.03 | 218.03 0.43 506.34 97.40 51.24 | 11249 | 320 38.44
+15% | 113.64 0.43 150.78 | 218.17 0.43 510.47 99.61 5245 | 11197 | 3.20 37.82
+20% | 114.73 0.43 155.30 | 217.28 0.43 517.77 98.82 51.89 | 112,63 | 3.20 37.59
+25% | 114.19 0.43 152.62 | 21731 0.43 528.78 98.68 5134 | 11237 | 3.20 37.70
+30% | 114.42 0.43 154.50 | 217.69 0.43 531.23 97.89 51.46 111.50 3.20 37.74

Table 6. Hydraulic parameter values

variation by

coriolis forces latitude coefficient

ly Va Gy L v, a Ly Ly L, Viax | Amax

%) ) (%) o) (%) (%) (%) (%) ) Co | ()
-30% |  4.46 2.33 3878 0.33 2.33 -1.23 66.73 | -4602 | -1.15 031 | -32.40
-25% | 3.58 0.00 18.31 -1.26 0.00 -5.02 6558 | -45.09 | -0.28 0.00 -7.35
-20% | 2.53 0.00 15.72 -1.15 0.00 -5.68 7131 | -44.62 0.12 0.00 -7.53
-15% | 521 0.00 16.21 0.06 0.00 -6.24 6678 | -43.76 | -0.12 0.00 -8.78
-10% | 437 0.00 15.14 -0.09 0.00 -5.07 69.67 | -44.95 -0.62 0.00 | -10.71
-5% 3.11 0.00 16.41 -0.17 0.00 -4.04 6795 | -4496 | 031 0.00 991
0% 0.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5% 3.85 0.00 13.40 1.11 0.00 -3.61 6391 | 4479 | -034 0.00 -9.89
10% 2.00 0.00 16.16 0.21 0.00 -4.87 67.64 | -4430 | -0.11 0.00 | -12.79
15% 4.06 0.00 11.53 0.28 0.00 -4.09 7145 | 4299 | -0.57 0.00 | -14.20
20% 5.05 0.00 14.88 -0.13 0.00 ~2.72 70.09 | -43.60 0.02 0.00 | -14.72
25% 4.56 0.00 12.89 -0.12 0.00 -0.65 69.85 | -4420| -0.21 0.00 | -14.47
30% 4.77 0.00 14.28 0.06 0.00 -0.19 6849 | -4407 | -099 0.00 | -14.38
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Fig. 7. Coriolis forces latitude coefficient.
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Table 7, Hydraulic parameter values by mesh size
ly ¥, Gq Ly V. a, Ly Ly, L, Vinex Apax
(m) | (mfsec) | (m) (m) |(m/sec) () {m) (m) (m) | (m/sec) (')
25 mx30 m| 10921 | 043 ] 13519 | 217.57 | 0.43 | 532.26 | 58.1 | 92.00 | 112.61 3.20 44.08
15 mx20 m | 19290 | 043 90.97 | 201.30 | 0.43 11009.34 | 23.03 | 21.33 1370 | 3.58 47.80
5 m<10 m| 262.13 | 0.53 | 40247 | 22865 | 0.53 | 421645 | 2.006 | 10.45 1048 | 5.94 0.59
Table 8. Hydraulic parameter values variation by mesh size
['d p’d iy lu Vu a, LX L Y LL x/:'n ax Am ax
(%) () (%) (%) (%) (%) (%) (%) (%) %) (%)
25 mx30 m 0.00 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
15 mx20 m | 76.63 | 0.00 23271 | -7.48 0.00 | 89.63 | -60.36 | -76.82 | -87.83 | 11.88 8.44
5 mx10 m | 140.02 | 2326 | 197.71 509 | 2326 | 692.18 | -96.55 | -88.64 | -90.69 | 85.63 -98.66

(a) 25 mx30 m

(b) 15 mx20 m
Fig. 8. Mesh size.

(¢) 5 mx10) m
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