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Abstract

Hydraulic and water quality models with high reliability are necessary for the efficient management of water
quality in the reservoir. The model capacity can be demonstrated by the application for the various hydrological
conditions. CE-QUAL-W?2 model is laterally averaged two—dimensional hydraulic and water quality model.
The W2 model, which is suitable for the narrow reservoir like the Jinyang reservoir as compared with the
depth and length of waterbody, has been frequently used by many researchers. Namgang watershed is
expected to increase the water demand. In this study, the W2 model is validated under two different hydro-
logical conditions; wet year (2011) and normal year (2009). Using hydrological and water quality condition
for calibration, 2011, the effect of water intake increase was simulated. The simulation results showed that
the increase of water intake led to increase the concentrations in total nitrogen, total phosphorus and
Chlorophyll-a concentration. Especially the concentration increase was appeared during the dry season in
each of up to 62.53% (Total nitrogen), 39.07% (Total phosphorus) and 232.19% (Chlorophyll-a). The changes
of chlorophyll-a is similar to those of total phosphorus concentration.
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Table 1. Statistical Indices Used to Evaluate the Model Accuracy
Statistical Index Equation Desired value
—
. (yu Y )2
Coefficient of Determination R=1-—1 1
> =Y )?
i=1
N
Absolute Mean Error AME= Jivz‘yf —y,| 0
i=1

Root Mean Square Error

>
RMSE= ,/%VE [y —,]? 0
i=1

"y, =observations, y,=simulations, y

ave
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=mean of observations, /N=Total number of observations
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Table 2. Hydraulic and Water Quality Parameters which is Used to Model
Parameters Variable Unit Default | Calibrated
Horizontal eddy viscosity AX m2s-1 1.0 1.0
Horizontal eddy diffusivity DX m2s-1 1.0 1.0
Chezy bottom friction factor CHEZY ml/2s-1 70 70
Wind-sheltering WSC - 0.85 0.65
Fraction solar radiation absorbed at water surface BETA - 0.45 0.30
Light extinction for pure water EXH20 m-1 0.45 0.35
Coefficient of bottom heat exchange CBHE W m2s-1 0.3 0.80
Algae
Growth rate AG day-1 2.0 5.0
Mortality rate AM day-1 0.1 0.1
Excretion rate AE day-1 0.04 0.04
Respiration rate AR day-1 0.04 0.04
Settling rate AS m day-1 0.1 0.001
Phosphorous half-saturation for algal growth AHSP gm-3 0.003 0.002
Nitrogen half-saturation for algal growth AHSN gm-3 0.014 0.014
Light saturation intensity ASAT W m-2 7 75
Fraction of algae to POM APOM - 0.8 0.8
Phosphorous to biomass ratio BIOP - 0.005 0.005
Nitrogen to biomass ratio BION - 0.08 0.15
Carbon to biomass ratio BIOC - 0.45 0.45
Algae to chlorophyll a ratio ACHLA - 145.0 145.0
Phosphorous
Sediment release rate (fraction of SOD) PO4R day-1 0.001 0
Ammonium
Ammonium decay rate NH4DR day-1 0.12 0.1
Sediment release rate (fraction of SOD) NH4R - 0.001 0
Nitrate
Nitrate decay rate NO3DK day-1 0.03 0.3
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Fig. 14. Comparison of T-N, T-P, Chlorophyll-a, PO4—P in Jinyang Reservoir
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Fig. 16. Daily Change of Water Level and Water Quality by Intake Increase

Table 3. Monthly Water Level Change Rate by Intake Increase

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Obs. | 38.68 37.86 38.89 38.92 38.64 37.64 39.40 38.93 39.15 39.28 40.58 40.43
959 38.55 37.42 38.70 38.56 38.11 36.61 38.54 38.00 38.24 38.18 39.41 39.05
?1(-0.36%) | (-1.15%) | (-0.49%) | (-0.91%) | (~1.37%) | (-2.75%) | (-2.19%) | (-2.39%) | (-2.34%) | (-2.80%) | (-2.87%) | (~3.40%)
50% 38.50 37.27 38.47 38.23 37.66 35.97 3791 37.20 37.35 37.18 38.39 3791
ove (-0.47%) | (-1.55%) | (-1.08%) | (-1.77%) | (-2.53%) | (-4.44%) | (-3.80%) | (-4.44%) | (-4.61%) | (-5.34%) | (-5.39%) | (-6.22%)
100% 38.37 36.86 37.85 37.41 36.79 34.94 37.53 36.42 36.28 35.78 36.85 35.99
1(-0.809) | (-2.63%) | (-2.67%) | (~3.88%) | (~4.79%) | (-7.17%) | (-4.75%) | (-6.44%) | (-7.35%) | (-8.91%) | (-9.19%) |(~10.99%)
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Table 4. Monthly T-N Change Rate by Intake Increase
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Obs. 1.013 1.046 1.609 1.712 1.513 1.145 1.643 1.537 1.146 0.776 0.824 1.068
959 1.012 1.029 1.725 1.754 1.478 1.096 1.652 1.497 1.070 0.712 0.869 1.199
(=0.11%) | (-1.66%) | (7.20%) | (2.42%) |(-2.35%)|(-5.12%) | (0.61%) |(-2.68%) | (-6.66%) | (-8.26%) | (4.93%) | (12.20%)
509% 1.012 1.062 1.769 1.781 1.443 1.073 1.647 1.464 1.021 0.669 0.974 1.353
(=0.10%) | (1.52%) | (9.95%) | (3.91%) |(-4.69%)|(-7.58%) | (0.38%) |(-4.91%) |(-10.93%)|(-13.75%)| (17.53%) | (26.43%)
100% 1.014 1.130 1.930 1.798 1.397 1.066 1.651 1.502 1.065 0.780 1.323 1.738
(0.14%) | (7.78%) |(20.17%) | (4.82%) |(-7.77%) | (-8.29%) | (0.67%) |(-2.40%) | (-7.00%) | (1.06%6) | (61.33%) | (62.53%)
Table 5. Monthly T-P Change Rate by Intake Increase
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Obs. 0.010 0.009 0.012 0.013 0.019 0.019 0.041 0.033 0.023 0.018 0.017 0.019
959 0.011 0.010 0.013 0.014 0.020 0.021 0.043 0.036 0.025 0.018 0.018 0.020
(7.67%) | (3.02%) |(11.38%) | (9.42%) | (9.18%) | (7.19%) | (7.11%) | (8.96%) | (7.36%) |(-1.06%)| (2.01%) | (6.95%)
50% 0.011 0.010 (3.014 0.015 0.021 0.023 0.044 0.038 0.0_24 0.(317 0.019 0.021
(7.36%) | (4.21%) | (15.17%) | (13.91%) | (11.32%) | (17.28%) | (8.55%) | (14.14%) | (6.15%) |(-5.56%) | (10.15%) | (11.97%)
100% 0.011 0.010 0.015 0.016 0.022 0.026 0.044 0.039 0.024 0.016 0.024 0.021
(6.13%) | (6.42%) |(27.40%) | (25.08%) | (17.61%) | (31.68%) | (7.70%) | (18.48%) | (5.82%) |(-8.79%) | (39.07%) | (11.77%)
Table 6. Monthly Chl-a Change Rate by Intake Increase
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Obs. | 3.721 3.536 4.546 3.355 4.686 4.589 15.549 16.412 6.283 2.833 3.768 6.254
9504 2.346 1.395 2.390 2.447 5.814 6.156 17.116 17.006 6.379 4.221 5975 7.310
(-36.94%) |(-60.54%)| (-47.42%) |(-27.04%)| (24.08%) | (34.15%5) | (10.08%) | (3.62%) | (1.53%) |(48.99%) | (58.56%) | (16.88%)
50% 2.320 1.447 2.531 2.655 6.076 7.014 17.495 17.170 7.216 4.120 7.550 8.681
(-37.64%) |(-59.05%) | (-44.32%) | (-20.85%)| (29.66%) | (52.83%) | (12.51%) | (4.61%) | (14.85%) | (45.43%) |(100.34%)| (38.79%)
100% 2.207 1.489 3.014 3.346 6.924 8.688 17.228 17.608 8.774 3.984 12,519 9.286
(-40.69%) |(-57.88%)|(~33.70%) | (-0.24%) | (47.77%) | (89.32%) | (10.80%) | (7.28%) |(39.64%) | (40.60%) |(232.19%)| (48.47%)
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