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Development and Application of Total Maximum Daily Loads Simulation System
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Abstract
The objectives of the paper are to develop the total maximum daily loads simulation
system, TOLOS that is capable of estimation annual nonpoint source pollution from
small watersheds, to monitor the hydroiogy and water quality of the Balhan HP#6
watershed, and to validate TOLOS with the field data.
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Fig. 1. Conceptual diagram of TOLOS
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Fig. 2. Observed and simulated runoff at the HP#6 watershed (1996 & 1997)

Table 1. Observed and simulated suspended solids for calibration period

No. of | Total period Measured period RB ‘
Period | measure | (kg/ha/yr) (kg/ha) o) | 2 b | EI | R®
(day) Sim. Obs. Sim. ?
1996 274 362.12 217.93 330.70
1997 350 753.67 578.56 75324 136.096.37|0.74{0.70 | 0.77
Total 624 1,115.79 796.49 1,083.94

a-RMSE (kg/ha/day), b-RMAE (kg/ha/day)
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Table 2. Observed and simulated TN and TP for calibration period

No. of | Total period | Measured period RB '

Item | Period | measure | (kg/ha/yr) (kg/ha) % | @ b | El | R
(day) Sim. Obs. Sim.
1996 274 12.76 19.99 11.13

TN 1997 350 24.23 40.32 24.19 4145 1 015 069 | 0.73 |0.84
Total 624 36.99 60.31 35.32
1996 274 1.61 1.22 1,38

TP 1997 350 2.77 2.62 2.74 569 [0021062| 042 |0.81
Total 624 4.38 3.84 412

a-RMSE (kg/ha/day), b-RMAE (kg/ha/da;y)
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Fig. 3. Observed and simulated runoff at the HP#6 watershed (1999 & 2000)

Table 3. Observed and sirnulated suspended solids for verification period

No. of Total period .
Period | measure {kg/ha/yr) Measured period (kg/ha) (RVB) a b ElI R*
(day) Sim. Obs. Sim. ?
1999 299 1,024.84 802.39 875.18
2000 150 1,099.09 829.78 1,020.19 16.13 | 10.08 | 0.59 | 0.89 | 0.89
Total 449 2.122.93 1.632.17 1,895.37
a-RMSE (kg/ha/day), b-RMAE (kg/ha/day)
Table 4. Observed and simulated TN and TP for verification period
No. of Total period Measured period RB ‘
Item | Period | measure | (kg/ha/yr) (kg/ha) (%) a b ElI | R?
(day) Sim. Obs. Sim.
1999 299 29.62 36.39 24.38
TN 2000 150 30.34 30.95 27.11 16.13 |1 10.08 | 059 | 0.89 |0.85
Total 449 59.97 67.34 51.49
1999 299 3.49 2.45 3.00
TP 2000 150 3.58 2.19 2.84 2530 0.04 | 067 | 0.19 {085
Total 449 7.07 4.64 5.84

a-RMSE (kg/ha/day), b-RMAE (kg/ha/day)
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Fig. 5. TP loading from subwatersheds
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Fig. 6. Spatial variations of TN & TP allocation loading for subwatersheds (Unit; kg)
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