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Analysis of relationships between water quality parameters and environmental conditions

of forest streams in the western area of Shiga Prefecture, Japan
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Abstract

Relationships between water quality parameters and the environmental conditions of forest streams in the
western area of Shiga Prefecture were analyzed on the basis of field research at 78 sites in the summer of 2010. The
results of the analysis were as follows: 1) The concentrations of dissolved organic carbon (DOC), dissolved total
nitrogen (DTN), nitrite nitrogen (NO2 -N), nitrate nitrogen (NO3™-N), CI~, and Na* increased with the latitude of the
sampling site. 2) There were negative correlations between the altitude of the sampling site and the concentrations of
Cl” and Na™. 3) There were positive correlations between the ratio of the regional areas of granite and concentrations
of DTN, ammonium nitrogen (NH4"-N), NO3™-N, SiO2, and Na*, and negative correlations between the ratio of the
regional areas of granite and the concentrations of phosphate phosphorus (PO43"-P), SO4>", and Mg?*. 4) There were

no clear correlations between the ratio of the area of oak trees and the water quality parameters.
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Fig. 1
Shiga Prefecture.

Shiga Prefecture are shown for comparison.

Changes in concentration of NO3™-N of rivers in the northwestern area of

The changes of Echi River and Hino River in the eastern area of
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Fig. 2 Locations of water sampling sites(black circles) and their watershed areas (gray

areas).
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Table 1 Spearman’s rank-correlation coefficients among environmental parameters.

Watershed area Ratio of oak |Ratio of granitic Latitude
trees area area
. Correlation coefficient 0.076
Ratio of oak N i~
Significance probability 0.532
trees area
N 70
Ratio of granitic Correlation coefficient 0.039 -0.046
area Significance probability 0.735 0.708
N 71 70
Correlation coefficient -0.194 -0.071 0.120
Latitude Significance probability 0.096 0.566 0.303
N 75 68 76
Correlation coefficient -0.016 .372(%%) -0.201 —-.305(*x%)
Altitude Significance probability 0.892 0.002 0.081 0.007
N 75 68 76 78

** Significant by significance level of 1%.
* Significant by significance level of 5%.

£ 2 HLKROBREERMEM DA T < CNAMAHBRE FEE S R 2R <)
Table 2 Spearman’s rank correlation coefficients among environmental parameters.

The coefficients are calculated using dataset without high altitude sites.

Watershed area Ratio of oak |Ratio of granitic Latitude
trees area area
Ratio of oak C.orrlellatlon coefﬁcte.nt 0.123
Significance probability 0.403
trees area
N 48
. - Correlation coefficient 0.081 0.052
Ratio of granitic oL .
area Significance probability 0.557 0.723
N 55 48
Correlation coefficient -0.213 -0.003 0.145
Latitude Significance probability 0.118 0.984 0.290
N 55 48 55
Correlation coefficient -0.108 0.275 -0.169 -0.250
Altitude Significance probability 0.433 0.059 0.218 0.061
N 55 48 55 57

** Significant by significance level of 1%.
* Significant by significance level of 5%.

£3 BESLMLKEMOACT < VARG (ERE kL 5Te)
Table 3 Spearman’s rank correlation coefficients among environmental parameters and water quality parameters.

The coefficients are calculated using dataset including the sites in granitic area.

DOC DTN NH;~N [ NO,-N | NOy-N [ PO/*-P [ SiO;-Si EC cr 504 Na* Me™ ca”
Watershed Correlation coefficient -0.219 0.066 0.019 0.021 0.142 -0.042 0.034 0.191 -343(x) | .331(%) -0.148 -0.118 | .329(x)
aren Significance probability 0.109 0.632 0.892 0.880 0.300 0.758 0.803 0.161 0.010 0014 0.280 0.393 0.014
N 55 55 55 55 55 55 55 55 55 55 55 55 55
Ratio of oak | _ Correlation coefficient -0.109 0.109 -0255 | -0.085 | 0.179 0214 0.016 -0.126 -0.135 -0.063 -0.156 -0.109 | -0.094
trees area Significance probability 0.462 0.459 0.080 0.564 0.222 0.143 0.915 0.393 0.359 0.670 0.291 0.460 0.525
N 48 48 48 48 48 48 48 48 48 48 48 48 48
Ratio of Correlation coefficient -0.063 | .429(#*) [.487(xx)| 0.143 |.507(k*)|-.552(x*)|.699(x*) | -0.043 -0.209 | -.466(k*) [ .354(x*) [-.683(*%) | 0078
eranitic area | SiEnificance probability 0.647 0.001 0.000 0.299 0.000 0.000 0.000 0.754 0.126 0.000 0.008 0.000 0.571
N 55 55 55 55 55 55 55 55 55 55 55 55 55
Correlation coefficient L463(%%) | .488(%*) | .4300k*) [ . 707(**) | .412(**) -0.158 -0.130 0.092 T77(%%) -0.128 .616(x%) 0.101 -0.200
Latitude Significance probability 0.000 0.000 0.001 0.000 0.001 0.239 0.336 0.497 0.000 0.343 0.000 0.453 0.136
N 57 57 57 57 57 57 57 57 57 57 57 57 57
Correlation coefficient 0044 |-.344(x#)| -0212 | -0.181 | -315() | 0.068 -0.222 [ -.416(¢x) | -310x) | -0.199 [-.432(x%)| -0083 [-325(x)
Altitude Significance probability 0.747 0.009 0.113 0.178 0017 0615 0.098 0.001 0.019 0.137 0.001 0.541 0.014
N 57 57 57 57 57 57 57 57 57 57 57 57 57

** Significant by significance level of 1%.
* Significant by significance level of 5%.
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Fig. 3 Correlations between the ratio of the regional areas of granite and

concentrations of water quality parameters. The correlations with significant

level of 1% in Table 3 are shown.
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Table 4 Spearman’s rank correlation coefficients among environmental parameters and water quality parameters.

The coefficients are calculated using dataset without the sites in granitic area.

Watershad | Ratio of
E:::a °% | oak trees | Latitude | Altitude DOC DTN |NHS-N| NO;-N | Nos™-N | PO -P | sioy-si EC or 5042 Na" Me?*
area
- Correlation coefficient |  0.122
Ratio of oak ) ™
ecs | Significance probability |  0.461
N 39
Correlation coefficient | -0.147 | -0.002
Latitude | Significance probability |  0.371 0988
N 39 39
Correlation coefficient |  0.086 0284 | -0.307
Altitude | Significance probability [  0.603 0080 | 0051
N 39 39 41
Correlation coefficient | -0.114 | -0.125 | 415(#%)| -0.172
DOC | Significance probability |  0.489 0448 | 0007 0282
N 39 39 41 41
Correlation coefficient |  0.142 0.154 | .656(**) | -.349() | 0220
DTN Significance probability | 0.388 0348 | 0.000 0025 0.167
N 39 39 41 41 41
Correlation coefficient | -0.107 | -0.193 | 396(x) | -0.145 | .369() | 0298
NH'-N | Significance probability |  0.516 0239 | 0010 0365 0018 0.058
N 39 39 41 41 41 41
GCorrelation coefficient 0.044 -0.071 |.673(k*) [ -0.139 |.432(x*)| 0.299 [.326(x)
NO2-N | Significance probability |  0.790 0668 | 0.000 0387 0.005 0058 | 0.038
N 39 39 41 41 41 41 41
Correlation coefficient |  0.193 0219 |.500(%*) | -.326() | 0.153 |.988(x%)| 0264 | 0251
NOs-N | Significance probability |  0.238 0180 | 0.000 0037 0338 0000 | 0095 | o114
N 39 39 41 41 41 41 41 41
Correlation coefficient | -0.011 0257 | -0.165 | -0065 0112 0121 |-0.124| -347%) | 0.154
PO P | Significance probability |  0.948 0114 | 0303 0687 0.488 0450 | 0439 | 0026 0.336
N 39 39 41 41 41 41 41 41 41
Correlation coefficient | -0.070 | 0012 | -0.279 | -0.169 0179 | -0.158 |-0231]-.411(+*)| -0.153 |.505(xx)
Si0;-Si | Significance probability |  0.671 0942 | 0077 0292 0.262 0323 | 0147 | 0008 0.341 0.001
N 39 39 41 41 41 41 41 41 41 41
Correlation coefficient |  0.143 -0.138 | .338() |-.486(x*)| 365(x) | .349(x) | 0.042 | 353(k) | .363() | 0087 0270
EC Significance probability |  0.385 0402 | 0031 0.001 0019 0025 | 0792 | 0024 0020 0.590 0.088
N 39 39 41 41 41 41 41 41 41 41 41
Correlation coefficient -0.282 =0.192 | .774(%*x) [ —.549(x*) | .421(%xx) [ .469(%*) | 0.237 | .433(**) [.422(**)| -0.103 -0.002 527(*x)
cr Significance probability |  0.082 0243 | 0000 0.000 0.006 0002 | 0136 | 0005 0.006 0.521 0.988 0.000
N 39 39 41 41 41 41 41 41 41 41 41 41
Correlation coefficient | 347(+) | -0095 | -0.001 | -0.279 0.152 0211 | 0071 | 0063 0220 | -0055 | -0.061 34206 -0.113
S04 | Significance probability [ 0.030 0567 | 0993 0077 0343 0186 | 0.658 | 0696 0.168 0.732 0.707 0028 0480
N 39 39 41 41 41 41 41 41 41 41 41 41 41
Correlation coefficient | -0.137 | -0218 |.610(+#) | —.495(x*) | .530(+*) [ .400(**) | 0.252 | .437(x+) | 377) | 0072 0264 | .735(**) | .862(*%) | -0.009
Na* Significance probability |  0.406 0183 | 0000 0.001 0.000 0010 | 0113 | 0004 0015 0.654 0.095 0.000 0.000 0.954
N 39 39 41 41 41 41 41 41 41 41 41 41 41 41
Correlation coefficient | -0.077 | -0.131 | 0.136 ~0.291 0.161 0028 |-0.183| 0223 0042 | -0092 | 0027 | .745(x%) | .411(%*) | 0.162 | .452(xx)
Mg?* | Significance probability |  0.640 0427 | 0398 0.065 0314 0860 | 0252 | 0.160 0.796 0.567 0.866 0.000 0.008 0310 0.003
N 39 39 41 41 41 41 41 41 41 41 41 41 41 41 41
Correlation coefficient | 0261 ~0.160 | 0088 | -353) | 0292 | 0190 |-0028| 0.248 0213 | 0097 0270 | .863(*%) | 0.179 |.456(+%)| .452(k*) |.610(xx)
ca?' Significance probability | 0.109 0332 | 0586 0023 0.064 0235 | 0862 | 0118 0.182 0.548 0.088 0.000 0262 0.003 0.003 0.000
N 39 39 41 41 41 41 41 41 41 41 41 41 41 41 41 41

** Significant by significance level of 1%.
* Significant by significance level of 5%
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T IREmAELE L KEOMEIZIALNT, T TR
LIKEDBURIZ O WTIEARATH - 7=,
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70
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Fig. 4 Correlations among environmental parameters and water quality parameters. The correlations are showed without

the sites in granitic area.
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