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Project report

Spatial distribution of water quality in the Asahikawa watershed

Graduate School of Environmental and Life Science

48502158 Yosuke Nakagawa
1. Introduction
Among the issues to be addressed in achieving the Sustainable Development

Goals is to provide safe water to all and manage it sustainably. The pollution of the
river by the living drainage is often regarded as a problem in Japan, but it can be
said that it is considerably safe for the tap water that people use. In order to
maintain people's standard of living, it is essential to maintain the water quality of
rivers. The aim of this study is to consider the relationship between land use and
water quality through a field survey and water quality analysis. In this report, we
introduce research methods and results, and report the results of consideration of

the present state and future prospects.
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3. Sampling
On November 27, 2020, water was collected from upstream to downstream at 11
sites in the basin. In this study, a total of 11 subbasins were determined using 11

sites as exits of the basin. Water collection of 2L was carried out at various points,



and simple water quality surveys such as Ph, EC, do, etc. were also carried out on
site. Of the 11 points that were collected, 4 were collected at the Asahikawa main
stream and 7 at the point before joining the main stream in the Asahikawa branch.

The weather on the day of the survey was sunny and there was no precipitation.

4. Method of Water Quality Survey
4.1 SS (Suspended substances)
1L of water collected was filtered by using a 0.6 mm filter and furnace dried at
105 ° C. for 24 hours to measure the amount of SS.
4.2 Elemental analysis
The remaining 1L was used to analyze nonvolatile organic carbon NPOC), total
nitrogen, and 13 different elemental concentrations.
(elements : Al, Ar, Hg, Ca, Cd, Fe, Zn, Mg, Mn, P, Pd, Cu, Si)
To analyze elements, we used Total Organic Carbon Analyzer (SHIMADZU) and
Simultaneous ICP Atomic Emission Spectrometer (ICPE-9820, SHIMADZU)

5. Flow Simulation

We simulated flow rate by using ArcSWAT combining ArcGIS and SWAT. In
addition to GIS data on elevation, land use, and soil, ArcSWAT can simulate by
inputting weather data such as precipitation, temperature, wind speed, humidity,
etc. from November 2003 to November 2020. There, the parameters were calibrated
by using SWAT-Cup to reduce the error with the measured values (2007 to 2016) at
the Shimomaki Flow Observatory, and the flow rate of 2020/11/27, which is the

field survey date, we speculated.

6. Survey results & Considerations 0.3
As a result of analyzing the water

quality, the subbasin6 showed the 0.2

highest value for EC and TDS (Fig. 2).

Among all 15 elements analyzed, all but ¢4
NPOC and silica showed the highest
concentration in the subbasin6, and the 0 l

same pattern such as the red line in 1 2 3 4 5 7 8 9 10 11
FIG. In addition, when the ratio of land Figure 2 Analysis results of EC and TDS

use 1n each branch basin was examined

at ArcSWAT, forests generally accounted for the majority of land use, but since the



ratio of commercial and residential land

only showed a pattern similar to the red 0.15 P(mg/L)

line in FIG. 3, it is considered that

domestic wastewater and industrial water 0.1

are greatly involved in water quality. The

ratio of commercial and residential land 0.05

was high even in the subbasinll that are 0 5 I
the lowest downstream, the reason why 123845678 91011
concentration became low was flow rate Figure 3 Concentration of P

became high in downstream. Silica,
which did not fit this pattern, was most
common in the upstream because of its
natural origin, and the highest value for
NPOC was highest in subbasin8, where
the ratio of land use of rice fields was
high.

The overall water quality is considered

safe because it is significantly below the

T 2 3 &
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environmental standards of rivers of the )
. . ) . Figure 4 Ratio of Commercial Land
Ministry of the Environment, including

SS.

7. Conclusion & Future Challenges

There is a similar trend between commercial land use and concentration in this
area at this period.
Because of the Covid-19/Winter, it was considered human activities had little
effect on water quality at this period.
Similar pattern in the most elements with the different equipment means that
water quality data are correct and no error
We recommend further studies and frequent researches for understanding the
local water quality circumstances.
Also, we should study about: What is the source of pollution?

(Sewage, Trash, industrial, Agricultural or Natural sources)

How we can improve water qualities or how we can reduce the pollution?
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1. Introduction

In my idea, Sustainable Development Goals are made to provide a better life for

o
everyone, on earth. Which mean as we develop in financial and industrial aspect, 12
we need to develop a better life for humans and environmental ecosystem as gj
well. Provide safe water to all and manage it sustainably is the 6 goals. In each g:
goal there are targets and indicators, as Target 6.3: Improve water quality, g;
wastewater treatment, and safe reuse is considered as one of them; we chose to 9

. D — o
work on it, as Asahi river is the largest river in Okayama and has many branches.

On other hand, there was less information on Water Quality in the Asahi River.

2. Study Area and Water Sampling (Survey) 27-Nov.

To provide water quality information, we need to sample from upstream to downstream of Asahi,
and we have chosen 12 location and measured DO, temperatures, EC, TDS, ph.... (by Water
Quality Checker, Portable Multi-parameter) on-site and we took as 2 litters of water sampling from
each location for further laboratory analysis.

3. SDGs practice On-campus and Modeling

On-campus, for 2 months we learned how to upload and run Arc SWAT
modeling, which is a powerful software for analyzation of Water relation to Land
distribution, and it has also many other usages.

We collect many different data from web sources such as weather and
precipitation. We input all the information into SWAT Model and we also add

the GPS location of Water sampling, into the system. This makes us enable an

analysis of the Database of watershed and Land.

After uploading all data, we run the SWAT model successfully and we learn how

to Calibrate and how to validate the SWAT model, for 3 weeks, by using SWAT
CUP. Now we achieve a perfect Model with high accuracy compared to the actual water discharge

from our watershed.
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by choosing sampling locations we try to have Branches of the Asahi river and this will be related to

the subbasin. Besides SWAT modeling we analysis all the 11 Sampling to understand the details of

water qualities.

4. Analyzation of water qualities

The first analysis was Solid material. So, we filter 1 liter and after drying filters we understand there

were not many important changes in solid material. Then we analyzed by using 2 different

equipment’s:

Equipment: Total Organic Carbon Analyzer TOC-L, TNM-L (SHIMADZU)

Analyzation: NPOC, TN

Equipment: Simultaneous ICP Atomic Emission Spectrometer ICPE-9820 (SHIMADZU)

Analyzation: Ca, Mg, Si, Hg, As, Al, P, Fe, Pb, Cu, Cd, Mn, Zn

for understanding the different Elements in water, this equipment provides a large amount of

information about 27 different parameters.

5. Results Analyzation and discussions

then we analysis all of them one by one and from EC and TSD and
most Metals (Al, Pd, Cadmium---) are showing high values in the
location 6 and 8 comparing into the other locations with the lower
amount. All 3 types of equipment showed the same, which means
it is a correct result.
Now after understanding of high concentration of elements in
location 6, we try to figure out what could be the source of this
concentration or pollution?
By using GPS and SWAT watershed we can correctly understand
How much land is Affecting our Sampling location Separately. So,
we Analysis all Land Uses relate to our sampling locations.
At first, we analyzed by showing Land Use over the map. We also
show Using Pie chart, but it was hard to understand
We made a separate Graph for Each Class of Land use, now we can
compare Land Use between subbasin (watershed of each sampling
location). Then we look carefully, and we can see the Same pattern
in Commercial Land use and High concentration of elements, this
result and graph showed that there is a direct relation between
commercial land use and high concentration Metals in location
number 6.
6. In summary:
Subbasin Nos.6 and 8 have a higher concentration. There is a
similar trend between commercial land use and concentration

in this area at this period. Because of the Covid-19/Winter, it
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was considered human activities had little effect on water quality at this period. A similar pattern
in most elements with the different equipment means that water quality data are correct and no
error (we believe).
We recommend further studies and frequent research for understanding the local water quality
circumstances. Also, we should study: What is the source of pollution? (Sewage, Trash,
industrial, Agricultural or Natural sources) How we can improve water quality or how we can
reduce pollution?
Finally, we made a presentation using all results and data, and we presented at the colloquium of
Environmental science on January 26th (Tuesday), 2021.
we had many audiences attending and online. We received good comments and questions.
Someone asked mostly Pollutions came from Agricultural land, why you think that it is related to
commercial Land? we answered, we do not know why, but using our logic and these graphs we can
see a relation to Commercial Land Use (Homes, shops, buildings). Also, for one example, if we
think about Aluminum and why it is high value in the water? As we know in every kitchen there is
Aluminum foil, (also Al used for tetra Packs and covering yogurts) in another hand there is no or
very less usage of Aluminum in agriculture, also in recent years there are many developments in
Governmental observation and control (Rules. Regulation’s and policies) and we can say today
Agricultural inputs are completely Clean and save.
By the way, always there are many questions about why and how these pollutants and metals are
coming to the Rivers? To make sure about the correct answer, we need more research and further
studies.
7. In conclusion
As 1 experienced SDGs course was one of the best experiences. making a group of different students
and think how we can have a better life? and work as a team on the same problem,
The different backgrounds between students become the power of the group, these types of groups
with different abilities will lead to expanding abilities of each student and create a powerful group/

good tools for research and development.

In the end, I would like to present my special thanks to those who helped us in this research and
support us:

Associate Prof. Hiroaki Somura

Professor Yasushi Mori,

Professor Morihiro Maeda

and their laboratory members,

Especially Ms.Tram and Mr. Long

And Mr.Nakagawa my teammate and best friend.
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