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ABSTRACT

Keelung River is located next to Minglun High School. Our observation shows
that the flow of water occasionally has a counter-current phenomenon, which
belongs to the tidal river. We will explore the distribution of tidal reach through the
change of river water level, and use self-made pumping motor to obtain water from
different depths. Through actual investigation, we will understand the water quality
of the outlet of Dalong pumping station, including salinity, turbidity, river acid

resistance ... and so on.
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® Research Questions

I.  Confirmation of the range of the tidal river
II. Detection of how water change at station per hour half a day
[ll. Detection of variation of salinity of water with depth within an hour

IV. Detection of variation of alkalinity over time after rain
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® Enviroment Introduction

We choose the Dalong pumping station as our researching subject. The Dalong
Pumping Station is located at No.2, Sec. 1, Tonghe W. St., Datong Dist., Taipei City,
next to our school. It handles mainly the rainwater from this section of Chengde
Bridge to Bailing Bridge. The Dalong Pumping Station is located on the left bank of
Keelung River, Shore terrain, and a small bridge across the outlet. Therefore, it would
be more convenient and safe for us to take water, compared with taking it from the

river bank; besides, we can also understand the human impact on water quality.
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Figure 1 : Dalong pumping station location map, asterisk meaning the water

measurement site
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Figure 2 : Choosing a safe place for measurement
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Figure 3 : One passers-by was concerned about our measurements and

explained the state of the river in the past
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® Water quality Investigation project

Turbidity:

When industrial wastewater or municipal wastewater is discharged into

the river, the organic and inorganic matter in the water may soar. Bacteria and
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microorganisms in water will attach to these substances. If agricultural
wastewater replace the former wastewater, nitrogen and phosphorous will go
beyond the normal level, resulting in high quality of algae breeding and high
turbidity. We use a turbidity tube, a transparent circular plastic tube, to
measure the river turbidity. The color of its bottom consists of two
quarter-circles of black and white. The backlight is operated to reduce the
influence of sunlight; one researcher instills water we had taken into turbidity
tube until we could not see the bottom of the black and white junction and
then recorded the water level. Then he pours the remaining water, emits the
water from the drain hole below the turbidity tube until we see the recorded
numbers on the bottom of the black and white boundaries again .We take the
average of the two numbers to represent the transparency of the river—the

deeper of the transparency of the river means the river is clearer.
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Il.  Salinity
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Salinity refers to the grams of dissolved matter contained in each
kilogram of water. When measuring, we place the hydrometer in the aqueous
solution under test and observe the height of the hydrometer at the time to
measure the buoyancy, and then check the current salinity to obtain the

salinity value at that time according to the temperature.
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Hl.  Alkalinity

Alkalinity refers to the materials in the water which can neutralize
strong acid. River alkalinity, mainly from the concentration of carbonate salt,
bicarbonate and hydroxide, resulting from the erosion of surface, can
indicate the ability to resist acidity of a river. Generally speaking, the wider

the daily changing scope of pH values in the river is, the worse the living
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environment for creatures becomes, which may lead to large-scale death. As
a result, alkalinity maintains the ecological balance of river water as long as
the alkalinity of the river is so large that acid rain can not immediately
change the pH of the river. The common alkalinity in the river is above
50ppm, representing a more stable ecosystem, while alkalinity below

200ppm will inhibit biological growth.
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® The Change in the Methods of Obtaining Water

We tied the rope with the bucket at the beginning, and then throw it into the
river to take the water (Figure 4), but we could only get the water from the surface.
Hence, we use the shower head with a 4-meter water pipe (Figure 5), and tied the
weight below, which allows us to obtain water without the pipes being affected by
buoyancy or water flow. The most special point about our study is that in order to
quickly obtain river water from different depths in a short period of time, we
self-adapted a small water pumping motor and measured it with a dipstick (Figure 6),

taking water every 20 cm deep from the surface.
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Figure 4 : Taking water with the bucket Figure 5 : Indenter

7N BB K EE

Figure 6 : Self-made electric pumping motor
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® Results

The water level and salinity of the tidal river are likely to vary with the sea water
mixing with the river. At the time of full tide, with the water level reaching the
highest point, the sea water is most likely to enter the inland area, affecting the
salinity of the river and the amount of dissolved oxygen conductive. That’s why we
continuously observed several times, hoping to find out the relevance of sea water

and river quality as well as to explore the numerical changes
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I. Confirmation of the distribution of tidal reach

Observing the hourly water level data chart of the Keelung River Water Station
on May 20, 2017 (Figure 8), we found that the water level change at the water level
under Shehou Bridge is very similar to that of the tidal cycle, with a cycle of about 12
hours. The change of water level between Bailing Bridge and Zhongshou Bridge is
very similar, but the water level in this section is not absolutely related to the
upstream and downstream position of water level station. The curve change of
Nanhu Bridge to Shehou Bridge becomes more moderate. There was no obvious
change in the water level after the Jiangbei station, and even to the Wudu stations,
almost like a straight line close to the flat, it is speculated that the tidal range of the

day the impact of the community to Shehou Bridge (elevation 160 meters) is over.
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Figure 7 : Ministry of Economic Affairs Water Resources Department Keelung River

water level distribution map
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Figure 8 : Hourly water level data chart of Keelung River Water Station, Ministry of

Economic Affairs, Ministry of Economic Affairs, May 20,
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Il. Measuring the hourly water quality changes in the station in half a
day

(Figure 9) May 20, 2017 (Lunar New Year April 25) 8:00 ~ 19:00 Water quality
survey data for each hour at the Dalong pumping station outlet

The top half of the figure is changes in the salinity and turbidity degree of tube
visibility from time to time, while the lower part of the figure is the information
about height of the pumping station water level. We found that at low tide (8 o'clock
to 13 o'clock), the water quality gradually became clear (the degree of transparency
increased) and the salinity had no obvious change. During the high tide (14 o'clock to
19 o'clock), the salinity and the degree of transparency would also increase.

According to Marine Environment - Talking about the Coastal Environment in
Taiwan (Fan, 2006), influenced by the interaction between rivers and the sea, the
estuaries to the sea are divided into three types, salt wedge, mixed type and partial
mixed type. The data shows that there is no consistency in the up-and-down data
before and after the full tide (8 o'clock) and the dry tide (14 o'clock), and we assume
that the turbulence caused by the change of seawater velocity interacting with
seawater flow at the downstream may lead to the rise of turbidity (the lower degree

of transparency) and the irregularity of the salinity changes.
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Figure 9 : water level, salinity and transparency line chart
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Figure 12 : turbulence schematic
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lll. Detecting Salinity of the Station River Changes with Depth within
one hour.

We conducted salinity measurements of different depths between 11:00 and
12:00 on August 21, 2017, taking water every 20 cm from the surface to a depth of
340 cm. According to the results from measurement, the salinity of the river will
change with the height of the station (Figure 13). The surface water salinity is 5.17
thousandth, and the rate of change in salinity with depth is about 0.0195 ppt/cm.
The formula for the trend line is

X (salinity ) =0.0195Y (depth) +5.1708
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R*> (decisive factor) =0.8588
The coefficient of determination of the value we measured and the predicted
value of the trend line is as high as 0.86, indicating that the trend line has a high

predictive power for the salinity variation with depth.
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Figure 13 : The variation of salinity with depth
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IV. Alkalinity changes with time after the detection of rainfall

(Figure 14) is the rainfall, river pH and alkalinity changes. The horizontal axis is
the time, having been accumulated every one hour since 12:30 on October 11, 2017.
The lower part of the figure shows the rainfall of the Minglun High School weather
station. The red point at the top of the figure shows the pH value of the rainwater
that day and the blue polyline shows the alkalinity measured by the station.

Observations show that the rain in Taipei is still souring between 3.8 and 4.6,
even though the rainfall has fallen for days, still below the EPA's definition of acid
rain (pH5). A few days before October 11, there was no rain. The river's alkalinity at
the station was about 70-80ppm. Once it rained, the alkalinity decreased. However,
when the alkalinity dropped to as low level as 24ppm, the rainfall dropped and
alkalinity would rise slightly. According to previous studies, about 200ppm of river
alkalinity is more resistant to the ecological crisis of rivers caused by acid rain, but
lower than 70ppm of river alkalinity near the station is not. We are not sure whether
that is closely-related to a common phenomenon—dead fish floating on the water?

Although we could not figure out the recovering ability of alkalinity over time
due to the shortage of research time, we found a new and interesting topic: Why
can’t alkalinity reduce below 24 ppm? Is it because the rain is not so acid owing to a
longer period of rainfall? However, the pH value in acid rain observed by us is still
very low! Or may some materials in the river water weaken the impact of acid rain?

All these problems are expected to be solved with new evidence in the future!
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Figure 14 : rainfall, river pH and alkalinity changes
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Conclusions

The tidal reach of Keelung River starts from Bailing Bridge, Zhongshan Bridge to
Shehou Bridge, and the period of tide is about 12 hours. The largest tidal
range is in Zhongshan Bridge and Dazhi Bridge, there is no obvious changes in
Jiangbei Bridge. Based on the data collected on that day, we presume the
influences of tides end at Shehou Bridge (elevation 160 meters).

The salinity of surface water is 5.17 per thousand. The salinity will increase with
depth, and the variation of vertical rate is 0.0195 ppt / cm. It’s proved that the
sea has reached the Dalong pumping station, and the sea water flows in the
bottom of river. Keelung River is indeed a tidal river.

The salinity and visibility of the water samples will increase with the start of the
flood tide. However, between the changes of high tide and low tide, the data
is irregular. That might be caused by the turbulence that disturbs the
stratification of the river and the seawater.

The rain are all acid rain and the pH value is between 3.8 ~ 4.6 during the
observation period. The river's alkalinity is about 70-80 ppm when it is not
raining. Once it rains, alkalinity will drop, but it won’t decline as low as 24 ppm.

Indicating that the river has the basic acid resistance.
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