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A Study on the Stage-Discharge Relationship
in the Lower Reach of the Sumjin River
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Abstract[ ] In tidal rivers, the water level is affected by a tidal wave. The latter creates higher flood
stages that enlarge the flood plain areas and increase potential damages. In such rivers, the water level is
not solely a function of the flow discharge but rather a joint function of both the discharge and tidal phe-
nomena. This paper attempts at formulating a relation between tital water level and river flow discharge
that can be used for the predictions of water level in coastal rivers. Numerical applications were performed
on the HaDong and the SongJung Station in Sumjin river with satisfactory results. The correlation coeffi-
cients between the tide(M) and the water stage(Z) at the HaDong Station is 0.558, and SongJung is 0.016.
From this result, the water level at HaDong Station 1s greatly affected by a tide, whereas SongJung is not.
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A 9 |1,350.8 107.90 5 35-23-47N 127-13-19E
4 & I 9 | 2,4475 63.00 5 35-11-42N 127-22-36E
| + ¢ |3,805.4 54.50 57 35-09-44N 127-27-20E
+ A 4= 9] | 4,255.7 39.60 - 35-11-13N 127-33-32E
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U3 | (m) (m*/sec) (m) |¥&| (m) (m*/sec) (m) |¥WE| (m) (m?*/sec) (m)
1 1.73 447.30 1.19 1 .84 158.10 1.39 28 2.25 1102.57 1.52
2 1.88 479.90 2.35 2 .85 130.16 1.11 29 2.15 968.30 1.62
3 1.96 503.90 2.07 3 .55 116.55 1.00 30 2.10 860.11 2.06
4| 2.53 618.60 2.60 4 .60 236.16 1.15 31 2.35 948.41 2.72
5| 3.08 879.20 2.76 5 1.65 533.27 2.07 32 2.41 1031.86 2.80
6 3.50 890.10 2.73 6| 2.05 521.08 2.56 33 2.30 990.43 2.70
71 4.00 1136.20 2.56 7| 2.35 587.45 2.58 34 3.40 122341 2.99
81 4.71 1429.50 2.30 8 1.80 712.68 1.48 35 3.15 1184.51 2.40
9 5.38 1734.10 2.07 9 1.75 688.22 1.40 36 2.92 1209.34 1.93
10| 5.83 1916.60 1.85 10 1.82 705.26 1.61 37 2.78 1012.31 2.61
11 6.42 2089.10 1.76 11 2.47 1134.04 2.99 38 2.85 1044.19 2.66
12| 6.38 2123.90 1.79 12| 2.60 1263.53 1.98 39 3.10 1809.97 .80
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14| 6.01 1773.70 2.25 147 3.10 1953.67 1.74 41 3.45 1667.00 3.20
15 5.38 1427.10 2.46 15} 3.20 1896.20 1.86 42 3.65 1576.28 3.79
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18} 4.44 1059.10 2.63 18| 3.48 2376.84 2.22 45 3.00 1383.77 1.79
19 4.19 980.20 3.11 19| 3.55 2459.15 241 46 2.83 1340.50 1.17
20| 3.96 850.50 2.96 20| 3.57 2325.84 2.55 47 2.62 1250.36 71
21 2.31 421.60 2.02 21 3.51 2243.01 2.79
22 2.09 333.20 1.29 22 341 1953.14 2.81
23| 4.88 1610.00 3.75 23| 3.29 2019.00 2.69
24 5.20 1716.30 3.28 24 3.10 1765.57 2.45
251 5.42 1757.90 2.49 25| 2.90 1768.67 2.19
26| 5.50 1618.10 1.86 26| 248 1215.92 1.67
27 5.48 1623.70 1.24 27 2.36 1142.49 1.53
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A 3 3% FHE 3 948
W z 9 f Z F 4 z 9 r 2 T %
z 9 1.000 0.305 0.558 1.000 0.014 0.016
5 0.305 1.000 0.884 0.014 1.000 0.969
£ 9 0.558 0.884 1.000 0.016 0.969 1.000
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Station—-Ha dong Station-Song Jung
Coe. Value Std. Dev. t Prob >t | Value Std. Dev. t Prob >t
by 0.543 0.146 3.730 | 3.69E-04 | 1.118 0.326 3.434 0.001
b, 0.352 0.062 5.636 | 5.14E-05 | 0.008 0.121 0.065 0.474
b, 1.039 0.075 13.925 | 5.00E-05 | 2.588 0.134 19.323 | 5.00E-05
F 150.7345 186.7368
Statistic 2 and 44 Degrees of Freedom 2 and 24 Degrees of Freedom
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3 % | Q*=125.417(H+0.456823)' ** 0,55 < H < 3.85 S.D.=0.3348
Z=0.543+0.352M +1.039Q,/1000 S.D.=0.2964
Z=-4.587+0.264M+0.955 Ln(Q) $.D.=0.2487
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