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Environmental study on hydrochemistry
in the Teshio watershed
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The dissolved solids composition of the surface waters is very diverse due to
variability in the natural and anthropogenic inputs and varies between the
individual water bodies and even within the boundaries of a single water body such
as the river system. The largest part of these materials enters the water through the
surface runoff. That is why rivers and lakes critically depend on their watershed
and the land use changes occurring there often affect the ecosystem health and
services. On the other hand within the boundaries of the aquatic ecosystems the
different solutes can be subject to physical, chemical and biological processes,
which also affect their concentration and distribution pattern.

The present study aimed at revealing what is the impact of the land use
change within the Teshio River watershed on the river water condition. The land
use characteristics in the study area were established by ArcGIS. The
sub-catchments for each station were delineated and a 200m-riparian buffer was
created along the river system. General water quality parameters (GWQP-water
temperature (WT), pH and EC), dissolved nutrients (NO3™-N, NO;™-N, NH,"-N and
PO,*") and dissolved free amino acids (DFAAs) in the river water were examined
as variables to characterize the water condition. Their concentration, seasonal and
spatial patterns during 2,5years was also investigated. Water sampling took place
at ten stations within the Teshio drainage in May, July, October and December.
GWQP were measured on site, the nutrients —with the help of FIA and a reverse
phase HPLC was used for the DFAAs analysis. To explore the data sets and reveal
the land use impact on river solutes ny'on-parametrical one-way Anova and
Spearman’s correlation test were performed.

WT was highest in July and was positively correlated with the pH, which
illustrated the higher biological activity in-stream in the summer. Elevated EC
values accounted for the local geology, land use or in-stream physical processes.

NO;'-N was the most abundant form of DIN. Its seasonal pattern showed the
big importance of factors such as precipitation, runoff, snow-melt and bioactivity.

The spatial variation in NO3'-N concentration reflected the landscape conditions
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within the different sub-catchments such as geology, topography, soils, and
consequently land use type. In general, an increase in the ‘anthropogenic” land use
types (agriculture and urban) was reflected in the river condition as elevated
NO; -N levels. The established correlations between the different land use types
with all the measured nutrients (positive for the urban and agriculture and negative
for the forest and barren land) again depicted the impact of the land use on the
river condition. _

The predominant land use types in the Teshio basin were forest and
agriculture, followed by barren land and minimal, but with high influence urban
land. The land use profiles estimated for the entire sub-catchment and riparian
buffer were closely correlated. This could be explained with the controlling role of
the natural environment conditions (geology etc.) underlying and determining the
land use type developed for certain area. The coarse land use data could also
account for some part of this resemblance. This also implies that interpreting the
nutrients-land use correlation the landscape factors should always be considered.

The decrease in the riparian forest resulting from the increase of the
agricultural and urban area in the Teshio basin could be threatening for the river
ecosystem’s health and services.

Further, autocorrelation was established between the land use types
themselves. This founding underlined that the interpretations of the nutrients-land
use relations should include all the correlated with the nutrient land use types at
the same time. The impact of the upper reach dam was detected by the solutes
concentrations measure at the station closely below the dam. The operational
manner of the dam was critical for the river water conditions some distance
downstream.

The concentrations of the total DFAAs (TDFAA) in the Teshio river were in
the range of the open-ocean and coastal waters. Based on the TDFAAs seasonal
change and the lack of any correlation between the TDFAAs and the land use types
in the drainage it could be suggested that the main source of the TDFAAs in the
study river were direct inputs from the riparian zone (leaf litter, WWTP effluent)‘
and in-stream transformations, while the leaching from the drainage area typical
for NO3;™-N was insignificant source.

The lack of significant spatial change in both TDFAAs and the individual
DFAAs showed that solutes remain relatively stable within the basin boundaries.
The largest part in the DFAA composition comprised of neutral DFAAs. Even
though, there were significant differences between the mole% of some individual
DFAAs among seasons, the general composition remained relatively stable with
same major DFAAs just with a small change in their order of abundance.
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