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Effects of Rain Water Sampler on the Results of Analysis.
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ABSTRACT

Automatic and manual rain samplers were installed at the roof of National Institute of En-
vironmental Research (NIER), and the rain sampling and measurement were conducted during
the period April to August 31, 1987. The rain sampling and measurement were carried out in
the following manners:

The 1st: Acidity and conductivity were measured entirely by automatic rain sampler (con-
tinuous measurement)

The 2nd : Acidity and conductivity were measured in the laboratory with the sample that was
taken out of automatic rain sampler.

The 3rd : Acidity and conductivity were measured in the laboratory with the sample that was
taken out of manual rain sampler.

Afterwards, those different measurement values were compared each other and the following
conclusions were obtained:

1) The pH of the continuous measurement by the automatic sampler was lower than that of the
laboratory measurement, and it was reversed in case of the conductivity.

2) The significance was recognized at 5% risk ratio for the population mean of difference of the
measurement values of the pH and conductivity from both samplers.

3) The significance was not recognized at 5% risk ratio by the analysis of variance by one way
layout for the pH and conductivity.

4) The significance was recognized at 5% risk ratio by the analysis of variance by two way

layouts for the pH and conductivity.
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5) The significance was recognized at 5% risk ratio for the differences of the pH values obtained

by oboth samplers, and no significance was recognized for conductivity.

6) In comparison of the measurement values from the two samplers were shown a good correla-

tion for pH; correlation coefficient (r) = 0.63, and regression equation Y=0.53X + 2.78. For

conductivity, the correlation was also excellent; correlation coefficient (r)=0.53 and regression

equation Y = 0.63X + 5.65.
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Fig.1

1) Rain sensor

7) pH electrode
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Apparatus of automatic rain water sampler

2) Lit for orifice
4) Cleaning water tank 5) Sampling bottles
8) Conductivity measuring cell

3) Cleaning water pipe
6) Measuring bath

9) Rain temperature sensor 10) Warmth keeping lamp and fan

11) Precipitation meter
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Fig.2 Apparatus of manual rain water sampler

1) Funnel
4) Sampling bottles

Table 1.Continuous measuring composition
of rain water in automatic rain

water sampler.

2) 135ml sampling bottle
5) Teflon tube

Analytical Measuring
method range
pH Glasselectrode 0 to 10
Electric Electric 0 to 50p TV /cm
conductivity conductivity
meter
Rain Pt-100 ohm 0 to 40T

temperature Resistance

Precipitation Tipping bucket 0 to

amount rain gauge 10am /10 min
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3) Glass float
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Table 2-1. The result of statistical analvsis for pH

Item Sample Sample No. Mean sSé{Jna% slgsg[r]e Statistic
Comparison of samplemean Xy 21 0.02 1.39 0.07 t-test 1.67
. . Xs 21 4.84 10.01 0.50
Analysis of variance Xy 21 4.87 12.02 0.6 Dtest 1.2
) Xq 21 4.84 10.01 0.50
Comparison of means X, 21 4.87 12.02 0.60 t-test 0.13

X;) The difference between the pH values of the continuous measurement by the autom-
atic sampler and of the laboratory measurement

X2) The pH of the continuous measurement by the automatic sampler

X3) The pH of the laboratory measurement of sample obtained by the automatic sampler

Table 2-2. The resuit of statistical analysis for pH

Sunof Mean

[tem Sample Sample No Mean square Square  Statistic
Comparisonof sample mean X, 21 0.48 3.7 0.02 t-test 22.62
_ Xa 21 1.87 12.02 0.60
Analysis of variance X, 91 5.35 7.06  0.35 F-test 2.15
X, 21 4.87 12.02  0.60
Comparison of mean X, 91 5.35 7.06 0.35 t-test 2.09

X;) The difference between the pH values of the laboratory measurement for automatic
sample and manual sample
X2) The pH of the laboratory measurment for automatic sample

X3) The pH of the laboratory measurement for manual sample

Table 2-3. The result of statistical analysis for pH

.

ltem E?mple Sample Na Meéi_ sséﬁna(r)g M]Sg?e S tatistic
Comparisonof sample mean X1 21 0.499 6.56 0.33 t-test 18.48
X2 21 4.84 10.01 0.50
Analysis of variance X, 91 5 35 7.06 0.35 F-test 1.42
X, 21 4.84 10.01 0.50
Comparison of mean Xs 91 5 35 7.06 0.35 t-test 2.48
Xy) The diffcrence between the pH values of the continuous measurement by the autom-

atic sampler and of the laboratory measurement for manual sample
X3) The pH of the continuous measurement by the automatic sampler

X3) The pH of the laboratory measurement for manual sample
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Fig.3 The measured pH conc. each rainfall

Table 3. Variance table of pH

Variation DF Variance FRatio

1061.77 2 530.885 29.20

Variation
due to
regresgion

1090.85 60 18.181

Variation
due to
error

Total 2152.62 62

varijation
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Table 4-1. The result of statistical analysis for EC

It Sum of Mean
em Sample Sample No. Mean Square square  Statistic
Comparison of sample mean X, 21 2.82 397.25 19.86 t-test 2.90
Analysis of variance X, 21 27.39 3051.?5 152.60 F-test 1.54
X, 21 24.61  1981.69  99.08
Comparison of mean X, 21 2189 305195 1sp.e0
X 21 24.61  1981.69  99.08 est ™

X;) The difference between the EC values of the continuous measurement by the autom-
atic sampler and of the laboratory measurement

X3) The EC of the continuous measurement by the automatic sampler

X3) The EC of the laboratory measurement of sample obtained by the automatic sampler

Table 4-2. The result of statistical analysis for EC

Item Sample Sample No. Mean Ssqﬁfg giggr?e Statistic
Comparison of sampk mean X, 21 10.08 3085.95 154.30 t-test 13.80
Analysis of variance / .

y X2 21 24.61 7107.07 355.35 F-test 1.98
X, 21 23.07 4317.90 215.90

Comparison of means X, 21 24.61 7107.07 355.35 t-test 1.93
X, 21 23.07 1317.90 215.90

X;) The difference between the EC values of the continuous measurement by the autom-
atic sampler and of the laboratory measurement for manual sample

X3) The EC of the continuous measurement by the automatic sampler

X3) The EC of the laboratory measurement for manual sample

Item Sample Sample No  Mean SSCleleqé I\s/lc?f;re Statistic
Comparison of sample mean Xy 21 4.37 3075.54 153.78 t-tast 12.80
X 21 27.39 3051.95  152.60
Analysis of variance Xa 21 93.07 4317.90  215.90 F-tast 1.19
Xa 21 27.39 3051.95  152.60
Comparison of mean X, 21 23.07 4317.90 215 .90 t-test 1.03

X)) The difference between the EC values of the laboratory measurement for automatic
sample and manual sample

X3) The EC of the laboratory measurement for automatic sample

X3) The EC of the laboratory measurement for manual sample
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r =0.63(n=21)

Y=0.23X+2.78

Fig.4 Relation between pH measured by
automatic and manual rain water
sampler

X : Continuosly measured pH conc. with
automatic rain water sampler

Y : The measured rain water pH conc.in
Lab sampling with manual rain water
sampler
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Table 5. Variance table of EC

Variatiom DF VarianceF ratio

33570.31 2 16785.155 69.19

Variation
due to
regresgion

Variation 14556.63 60 242.611

due to
error

Tot al 48126.94 62

variation
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r=0.53(n=21)
70 .
Y =0.63X+5.65
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Fig.6 Relation between EC measured by

automatic and manual rain water
sampler.

X : Continuously measured EC conc.

with automatic rain water sampler

Y : The measured rain water EC conc.in
Lab. sampling with manual rain water
sampler
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