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Statistical Methods for Water Quality Data Analysis
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A7t Cohen A4, HIES EAHEA, v & @ t-testZ 93 BAA A
AA, o-23, AARE J4, 741 ’tf 5ol X
g5jo] g} ol2RE, #3 2 FATA X, = 63.62
3& 93 g2 57i17l“‘°] 01%5151 s S 10.62
A7 2 ot B 21dME 0 554 v
A Z(USDA  Forest  service)ollA  #Hd Xg = 63.85
IStatistical Methods Commonly Used in Sp = 11.54
Water Quality Data Analysis;y 2He A9
JAE F3tod £4 A8 HHE YT 7124 d=Xs - Xs
ol EAAE Wy e gFux goh d = 63.62 — 63.85 = —0.23
2. T3AXE 8H &Y 7= }EH BAL 73
7t 3 MBI OB B9 F 2E0 H g Si(n, — 1) + Si(ng — 1)
7|2 (Comparison of Means from w ny, + ng — 2

Two Populations when the Vari-
ance is Unknown and the Data S
are Unpaired) :
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Station A : 66, 59, 74, 60, 62, 69, 78, 71,
50, 78, 44, 50, 64 = 398
Station B : 61, 69, 67, 63, 39, 80, 63, 78, <
47, 67, 72, 80, 41, 52, 64, 66, t = 37
74, 65, 67, 62
t, = oy = —0.058
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6.2 52 10
6.5 54 11
6.8 53 15
7.0 57 13
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7.0 6.2 08
6.8 57 1.1
6.7 56 1.1
6.8 58 10
6.2 56 0.6
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Hot oy = 1y = 13 = 1y
Hotopy = 1y = p3 ¥ 1y

@ FdE 4A, =

@ ANOVA #E& ZAsta SAXE 24
Fs= 54133

(B-2) XY JME F2 52 (mg/ ¢)

=X 1 2 3 | 4

8.7 98 11.9 8.8

8.0 86 15.1 7.9

89 8.8 1.2 8.5

8.0 8.3 11.9 8.1

6.8 74 139 100

6.4 9.4 137 76

7.8 7.9 126 101

8.4 8.9 16.3 9.2

7.8 8.3 15.4 100

7.7 11.1 144 8.5

8.3 8.9 132 127

8.3 8.2 11.8 9.6

9.7 107 126 8.5

6.9 7.2 12.1 102

7.4 7.2 133 6.6

FX| 11910 | 13070 | 199.40 | 136.30

X| 794 8.7 1329 9.09

S| 08 1.16 1.50 1.44
@ AYY F.& At A9 1 Ak
4-1=3 Al AFx 4x (15-1)=%6

Fc = Fosase = 2.76
® Fs go]l Fc Bt 282 AFIMEE 7]
7 & 439 A A9 AAE Ha g

o) 5§ 2AE grhe A2S e
] 7

b gl $A8E

128

2}, XI5 22 4 Log HE A oY
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cation ANOVA with Equal Sample
Size and Data Transformed by
Log(X))
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. i | LO aa ] L
W2 | | P44 | | 0% | ot
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77 | 189 | 110 | 204 | 17 | 1.8
86 | 193 | 93 | 197 | 20 | 1.30
52 | 172 | 150 | 218 | 15 | 1.18
80 | 190 | 8 | 191 | 10 | 1.00
IX | 386 | 940 | 555 | 1018 | 70 | 561
X | 72| 188 | 111.00| 204 | 1400| 112
S | 1500 009 | 2631 010 | 495 017
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'3 ANOVA & ZAAste EAXNE 24
o] 49 4 MM LogZ W 7
o] &3t} Fs= 3%

[e]
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=3 1 2 3
mg/l [log(X) mg/l {log(X) mgfl | log(X)
27 1143 49 | 169 17| 1.23
29 | 146 25 | 140 30 | 148
24| 1.38 13 | 1.1 25| 140
48 | 1.68 29| 146 18| 126
69 | 1.84 46 | 166 23| 136
30 | 148 15| 1.18 18| 126
21 | 1.3 29 | 146 17| 123
68 | 1.83 23| 1.3 10| 100
21 | 1.2 15 | 1.18 20 | 130
20 | 1.30 28| 145 21| 132
30 | 1.48| IX| 272 |13.95 37| 157
74 | 187| X| 272| 140| ZX| 236 | 14.40

1 25| 141 S | 123] 020| X| 214| 131

IX | 487 |19.80 S| 73] 015

X | 975 152

S | 201} 021

@ #4929 Fe AYFY H2 2 A%

3-1=2, A9l A& 4-3=31
Fo. = Fone a = 2.49
® Fs > Fc o|2& 10% 9 FEAM AF

S |z & 3 A4 Baaare) BE
srge vE AL Y0 Aes £Een

Hf, O|§EH%| ELEA

Nested ANOVA)

(Two-Level



130 st azlel = A H1g

& F (site) = -280.66667 _ 1009 o5
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=] i]—o]7]— ﬂ%x] T &2 ) a2 7l 0.22181

27 A% 2 ARE 2-1-1, Aeh &
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(E-5) &5 ABS| IAE| 4 55  (mg/l) Fe(site) = Fopao = 7.71
=5 A =% B, o .
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T T2 5 T 21 5 -D=4, 289 AHE 2x3x (9-1)=48
1.0 1.1 1.1 51 53 51

F.(num) = F = 9.56
16 15 16 6.0 58 6.1 c 0.05(4, 48)

13 1.3 1.3 58 59 59
14 13 1.3 6.5 6.5 6.4
1.5 1.5 1.6 6.7 6.6 6.8
20 1.8 19 6.1 6.1 6.1
21 20 20 6.9 6.8 6.9
1.7 18 1.7 55 55 5.6
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732 etk &, 24 24 AE wED g7
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A9 ey oa HE
(E-6) FRRAISE (mg/ £)
Hy: ¢y = uy = p3 Watershed
Season A B
Hyt gy % py * 1y gg g;
Spring - Summer gg gi
Q@ 79 &5 BA, 2= 006 58 %
89 29
57 20
@ ANOVA #E ZAsta FAAE 24 gg 21
Fall - Winter
61 15
. 38 18
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(Two-Way Classification ANOVA)
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A 7+ (Seasons)
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