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ABSTRACT

This study used the TMDL model to complete weather simulation and hydrology calibration in
the Shuili-stream watershed of Naotou County, Taiwan. We hoped the results could help the total
maximum daily load (TMDL) management in the watershed. Because Taiwan’s watershed database
was not yet established, TMDL model was hardly used for lack of many basic data. In order to
simulate the TMDL successfully, we used the WDMULtil program in TMDL model to simulate
weather data including hourly evapotranspiration and rainfall. After building the database, we
calibrated the hydrological factors of model first. The results showed that we could calibrate three
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parameters of AGWRC, LZSN, UZSN in the model to improve the simulation accuracy. Finally,
model simulation exhibited 10% errors in the total runoff volumes which were still acceptable
according to the model standards. But the errors in 50% lowest flows and seasonal flows were too

large, and should be improved further.

(Key words: TMDL model, weather simulation, hydrology calibration, Shuili-stream watershed)
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Figure. 1. Flowchart of this study.
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Table 4. Monthly coefficient of
evapotranspiration in Taiwan.
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Table 5. Influence of evapotranspiration calibration on flow simulation.
R Criteria Bl (o 2l
¢=0.0055 » = “[iffl | c=0.0055 > “J[ifit | c=0.0065 > “Jjifiik
total volume 10% -9.1% -7.6% -11.3%
low flow recession 0.01 -0.24 -0.24 -0.24
50% lowest flows 10% 1400% 1410% 1370%
10% highest flows 15% -0.4% 1.3% -2.3%
storm peaks 15% 95.6% 99.3% 92.2%
seasonal volume error 10% 2873.3% 2941.9% 2936%
summer storm volume error | 15% 37.7% 38.2% 37.6%
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Table 6. Influences of different rainfall stations on simulated results of flow volumes.
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total volume 10% -7.6% -9.5%
low flow recession 0.01 -0.24 -0.24
50% lowest flows 10% 1410% 1230%
10% highest flows 15% 1.3% 8.6%
storm peaks 15% 99.3% 78.9%
seasonal volume error 10% 2941.9% 1893%
summer storm volume error 15% 38.2% 2.5%
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Table 7. Storm effects on simulation results of flow volumes.

S ASERTEE | iteri WELRE
P AR | Criteria E%ﬁr[ o %&,&
total volume 10% -9.5% -9.5%
low flow recession 0.01 -0.24 -0.24
50% lowest flows 10% 1230% 1230%
10% highest flows 15% 8.6% 8.6%
storm peaks 15% 78.9% 6%
seasonal volume error 10% 1893% 1893%
summer storm volume error 15% 2.5% 12.7%
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Figure. 13. Output display of HSPEXP model.
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Table 8. Calibration process of AGWRC.

o o o AGWRC
B RRE Criteria = o8 0.93 0.88
total volume 10% -9.5% -8.2% -8.1%
low flow recession 0.01 -0.24 -0.19 -0.14
50% lowest flows 10% 1230% 806% 577%
10% highest flows 15% 8.6% 10.3% 11.2%
storm peaks 15% 6% 8.1% 9%
seasonal volume error 10% 1893% 1946% 2117%
summer storm volume error 15% 12.7% 12.3% 12.7%
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Table 9. Calibration process of UZSN and LZSN.

=V gEesfif ! | Criteria — UZSN
-] 091 [ 1001 [ 1.092 [ 11284 [ 11375 | 1.183
total volume 10% |-8.1% | -7.3% | -8.5% | -9.6% -10% | -10.1% | -10.7%
low flow recession| 0.01 | -0.14 | -0.14 | -013 | -013 | -0.13 | -013 | -0.14
50% lowest flows | 10% | 577% | 574% | 574% | 575% | 577% | 577% | 579%
10% highest flows| 15% |11.2% | 13.1% | 11.1% | 9.2% | 8.4% | 82% | 7.3%
storm peaks 15% | 9% | 102% | 87% | 75% | 6.9% | 6.6% | 6%
SeaSO“E"‘r'r(‘)’f'“me 10% |2117% |2196.4%|2066.8% |1947.3%|1907.5%|1897.5%| 1847.7%
summer storm 0 0 0 0 0 0 0 0
olume error 15% | 12.7% | 12.8% | 12.8% | 12.7% | 12.7% | 12.7% | 12.5%
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Table 10. Calibration process of INFILT.

INFILT
USRI | Criteria
BT 0.16 0.1 0.105 | 0.107 0.11 0.113
(Gl
total volume 10% | -10% | -93% | -93% | -94% | -9.4% | -9.5%
low flow recession | 001 | -0.13 -0.14 -0.14 -0.14 -0.14 -0.14
50% lowest flows 10% 577% 460% 470% 475% 482% 489%
10% highest flows | 15% | 8.4% 17% | 162% | 159% | 154% | 15%
storm peaks 15% | 6.9% | 135% | 12.9% | 12.9% | 12.3% | 12%
Seasor;?'rg’ro'”me 10% | 1907.5% | 1967.1% | 1967.2% | 1957. 2% | 1947.2% | 1947.2%
summer storm 0 0 0 0 0 0 0
olume error 15% | 127% | 13% 13% 13% | 12.9% | 13%
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Table 11. Calibration process of KVARY.

} o KVARY
P AgERIEIE! | Criteria
0 0.1 0.2 03 0.4 05 16 1.65
total volume 10% | -10% | -10% | -10% | -10% | -9.9% | -9.9% | -9.8% | -9.8%
low flow recession| 0.01 | -013 | 011 | -01 | -0.08 | -007 | 006 | 005 | 005
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Table 12. Comparisons of hydrologic model parameters before and after calibration.

Ry el Criteria TR

R T

total volume 10% -9.5% -10%

low flow recession 0.01 -0.24 -0.13

50% lowest flows 10% 1230% 577%

10% highest flows 15% 8.6% 8.4%

storm peaks 15% 6% 6.9%
seasonal volume error 10% 1893% 1907.5%
summer storm volume error 15% 12.7% 12.7%
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Figure. 15. Results of model validated.
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Table 13. Errors of model validation.

PRI Criteria | -~ ke
Total volume 10% -27.9%
Low flow recession 0.01 -0.2
50% lowest flows 10% 17.7%
10% highest flows 15% -28.2%
storm peaks 15% 3.2%
seasonal volume error |  10% 51.5%
summer storm volume
error 15% 2.1%
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