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Prediction of Andong Reservoir Inflow Using Ensemble Technique

ABSTRACT

In this study, Andong Reservoir monthly and ten days inflows from July 2011 to September 2011 are predicted using SWAT model and
ensemble technique. The weight method using monthly and ten days rainfall forecasts from Korea Meteorological Administration is
applied for accurate analysis. If the rainfall prediction announced by Korea Meteorological Administration is close to the actual
rainfall, the PDF-Ratio Method shows the best result. If the past high rainfall occurrence is close to the actual rainfall, the modified
PDF-Ratio method shows the best result. This method can improve the prediction accuracy even though the Korea Meteorological
Administration forecast is not accurate. On the contrary, if Korea Meteorological Administration forecast is different from the actual
rainfall and the past rainfall occurrence statistics of lower section, the uniform method shows the best result.
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Fig. 1. Ensemble Generation Processes
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Fig. 2. Modified PDF-Ratio Calculation
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Table 2. Adjust Parameter of SWAT

Parameter Value
Alpah_Bf 0.2
Gw_Delay 46
Gwgmn 2500
Canmx 4.5
Esco 0.2
CH_N2 0.04, 0.06, 0.07
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+
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Fig. 5. Coefficient of Determination for SWAT and Oserved Data
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Ao AHARE E3I oM R FdRth 2, vl
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Table 5. Calculated Average and Standard Deviation

July
Month First Middle Last
433 (CMS) | 46.44 31.95 31.22 40.14
Qo7 (CMS) 80.75 74.35 68.22 77.15
August
Month First Middle Last
G355 (CMS) 45.62 26.08 26.74 41.96
4o (CMS) | 91,52 74.95 72.87 89.55
September
Month First Middle Last
Gy3.5 (CMS) 23.62 22.16 18.37 16.33
Gss.- (CMS) 62.41 54.22 62.14 43.11
Table 4. Forecast Precipitation
July
Month First Middle Last
Forecast High Medium Medium High
August
Month First Middle Last
Forecast Medium Medium Low High
September
Month First Middle Last
Forecast High High Medium High

Period Variable | Native | PDF 50% |PDF 60%|PDF 60%
Mean(p)|252.16| 307.47 | 354.95 | 420.25
Month
Std(o) |128.14| 164.85 | 188.44 | 216.05
B Mean(p)| 81.64 | 81.64 81.64 81.64
1rst
ul Std(o) | 57.68 | 37.16 29.64 24.17
u
Y Mean()|104.52| 104.52 | 104.52 | 104.52
Middle
Std(o) | 85.43 | 55.04 439 35.8
L Mean() | 66.01 88.5 107.55 | 134.36
ast
Std(o) | 52.11 | 67.13 76.24 88.2
Mean( 1) |244.16| 244.16 | 244.16 | 244.16
Month
Std(o) |138.84| 89.45 71.35 58.18
Fi Mean(p)| 87.86 | 87.86 87.86 87.86
1rst
Std(o) |111.34| 71.72 57.21 46.66
August
Mean(p)| 73.15 | 47.54 25.84 4.68
Middle
Std(o) | 59.33 | 76.48 86.81 100.43
L Mean(p)| 83.15 | 106.53 | 12635 | 154.22
ast
Std(o) | 54.18 | 69.81 79.27 91.71
Mean()|153.86| 197.52 | 235.01 | 286.55
Month
Std(o) |101.15| 130.13 | 148.76 | 170.55
Fi Mean(p) | 47.93 | 64.82 79.33 99.27
irst
Std(o) | 37.15 | 5043 57.56 66
September
Mean(p) | 62.32 | 62.32 62.32 62.32
Middle
Std(o) | 61.14 | 39.39 31.45 25.52
L Mean(p) | 43.61 | 65.22 83.77 109.1
ast
Std(o) | 50.05 64.4 73.61 84.23
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Table 6. Actual Frequency of Precipitation

July
Month First Middle Last
High 24% 33% 29% 33%
Medium 38% 29% 29% 19%
Low 38% 38% 43% 48%
August
Month First Middle Last
High 24% 14% 33% 29%
Medium 33% 38% 29% 33%
Low 43% 48% 38% 38%
September
Month First Middle Last
High 29% 19% 33% 29%
Medium 24% 38% 5% 19%
Low 48% 43% 62% 52%
Table 7. Calculate Variable of Modification PDF-Ratio
. . . Mod. Mod. Mod.
Period Variable |Native PDF 50% | PDF 60%|PDF 60%
Mean(p) [252.16| 262.12 | 277.60 | 295.30
Month
Std(o) [128.14| 136.56 | 147.10 | 158.02
- Mean(p) | 81.64 | 79.81 80.12 80.22
irst
il Std(o) | 57.68 | 48.62 42.59 37.69
ul
Y Mean(p) [104.52] 97.20 97.83 98.33
Middle
Std(o) |85.43| 71.75 62.77 55.50
L Mean(p) | 66.01 | 71.62 81.00 92.77
ast
Std(o) |52.11| 80.75 90.32 101.76
Mean(p) [244.16| 229.04 | 23024 | 231.13
Month
Std(o) [138.84| 108.76 95.66 84.826
Fi Mean(p) | 87.86 | 67.03 68.77 69.76
1rst
Std(e) [111.34] 80.09 70.67 62.41
August
) Mean(p) | 73.15 | 58.52 49.14 39.00
Middle
Std(o) |59.33| 73.17 80.03 85.37
L Mean(p) | 83.15| 90.10 97.04 105.79
ast
Std(o) | 54.18 | 63.20 67.78 74.24
Mean(p) [153.86 159.37 | 175.14 | 194.39
Month
Std(o) [101.15] 141.29 | 156.49 | 173.94
- Mean(p) | 47.93 | 48.26 52.85 58.11
irst
Std(o) |37.15| 41.82 4536 48.97
September
) Mean(p) | 62.32 | 48.12 50.08 51.50
Middle
Std(o) | 61.14 | 74.34 62.31 53.31
L Mean(p) | 43.61 | 44.23 52.71 63.44
ast
Std(o) |50.05| 77.72 87.47 99.11
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Table 8. Prediction Hit Score
PDF-Ratio Modification PDF-Ratio
Inflow Sector | Uniform Ratio Aver.
50% 60% 70% 50% 60% 70%
Month high 39.89 76.43 90.64 96.20 47.10 57.46 69.60
First high 46.13 36.44 33.61 22.85 38.57 36.81 35.14
Jul. 44.04
Middle high 50.60 53.00 56.16 59.92 47.96 4843 4933
Last medium 28.40 23.88 18.97 14.31 20.93 18.63 16.47
Month medium 41.17 49.27 57.50 66.60 48.23 51.44 54.84
First high 33.01 18.63 18.49 18.81 21.29 20.53 19.70
Aug. 33.92
Middle high 30.70 34.59 31.95 30.18 37.71 42.44 47.16
Last low 35.44 23.46 19.70 16.84 28.82 26.61 24.62
Month low 30.84 25.23 20.12 16.11 33.90 30.73 28.04
First low 36.98 26.85 19.30 11.84 42.06 36.79 31.77
Sep. - - 29.03
Middle medium 40.11 38.17 4592 54.87 24.95 27.74 30.59
Last low 26.93 26.38 17.65 11.56 30.88 25.45 21.06
Aver. 36.63 36.03 35.83 35.01 35.20 35.26 35.69 35.66
Table 9. Ranked Probability Score
PDF-Ratio Modification PDF-Ratio
Inflow Sector | Uniform Ratio Aver.
50% 60% 70% 50% 60% 70%
Month high 0.4037 0.0691 0.0108 0.0018 0.3497 0.2257 0.1150
Tl First high 0.3045 0.4202 0.4449 0.5957 0.4164 0.4283 0.4402 03090
ul. .
Middle high 0.2822 0.2514 0.2067 0.1644 0.3288 0.3202 0.2972
Last medium 0.2899 0.2988 0.3988 0.5255 0.3141 0.3499 0.3973
Month medium 0.1747 0.2041 0.1400 0.0836 0.1649 0.1483 0.1305
First high 0.5170 0.7992 0.7730 0.7343 0.8081 0.8124 0.8163
Aug. - - 0.5502
Middle high 0.5550 0.5826 0.6424 0.6860 0.5212 0.4746 0.4338
Last low 0.1970 0.8137 0.9564 1.0789 0.6483 0.7187 0.7906
Month low 0.5351 0.7749 0.9526 1.1118 0.2516 0.2741 0.3006
S First low 0.4243 0.7569 1.0126 1.2340 0.4401 0.5625 0.6979 0.6301
ep. .
P Middle medium 0.1794 0.2248 0.1821 0.1307 0.2945 0.2909 0.2898
Last low 0.6339 0.8430 1.1594 1.4169 0.7238 0.8952 1.0501
Aver. 0.3747 0.5032 0.5733 0.6470 0.4385 0.4584 0.4799 0.4964
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