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Abstract

It isvery important to know mean and confidence interval of water-quality constituents such as BOD for water-quality control
and management of rivers and reservoirs effectively. The mean and confidence interval of BOD at Anseong2 and Hwangguiji3
sampling stations which are located at the border of local governmentsin Anseong Stream were estimated and analyzed in this
paper using Bootstrap technique which is one of non-parametric statistics. The results of Bootstrap were compared with
arithmetic mean, geometric mean, Biweight method mean as a point estimator and distribution mean came from the
appropriate probability distribution of Log-normal. In Bootstrap technique 12 data set was randomly selected in each year and
1000 samples was produced to get parameter of population. Visual Basic for Applications (VBA) of Microsoft Excel was
utilized in Bootstrap. It was revealed that the Bootstrap technique can be used to explain more rigorously and robustly the
achievement or violation of BOD target concentration in Total Maximum Daily Load (TMDL).
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Fig. 1. BOD sampling data at Anseong2 and Hwangguji3.
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Fig. 2. Anseong2 in 2006.
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Fig. 3. Hwangguji3 in 2006.
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Fig. 4. BOD mean distribution at Anseong?2.
Table 1. Confidence interval of each year at Anseong2 15.0
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Fig. 6. BOD mean digtribution at Hwangguji3.
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Fig. 6. BOD mean distribution at Hwangguji3 (continued).
Table 2. Confidence interval of each year at Hwangguji3 A debgt e, 7iskEde] HAY s Hols AL=E 3
(unit - mg/L) o5 9lth. 2007'd Biweight H#(5.054 mg/L)ol 7188
Confidence interval 2005 2006 2007 2008 (5203 mg/L)Ett &S AL 2 $X2 Hol: 59 FEZ
Lower !imit (2.5%) 7.500 6.167 7.508 7.842 (193 mgll)e 742X/ nEEA g Az Mg
Upper limit (97.5%) | 13.800 | 8942 | 11.892 | 11.858 Que] 1200 AZAEE Ede] oo HanF, 7oH
7 2 Biweight B¥Et= F4 559 £XE 7319 o
150 & pEg@od $5¢ ARE 44 o}oa LR
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H o3| 2 ANk o2 Boottrap ol EEFFRT & £ &3t Biweight W8, BOD 359 E¥E 19
Table 3. Mean vaues of Anseong2 (unit : mg/L)
Y ear Arithmetic Geometric Biweight Distribution Bootstrap
2005 5.150 3.569 3.888 5.255 5.119
2006 4.492 3.694 3.757 4.632 4472
2007 6.400 5.203 5.054 6.503 6.377
2008 6.808 5.873 6.785 7.016 6.778
Table 4. Mean vaues of Hwangguji3 (unit : mg/L)
Y ear Arithmetic Geometric Biweight Distribution Bootstrap
2005 10.183 9.166 8.113 10.138 10.223
2006 7.408 7.082 6.759 7.425 7.39%4
2007 9.617 8.874 9.437 9.705 9.608
2008 9.808 9.177 9.561 9.941 9.793
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