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Introduction

Mathematical processing of the
altitude data (several million points)
of Nasunogahara on Excel revealed
that the topography is different on
the east and west sides of Naka River.
We will test our hypothesis by
investigating the formation of the
topography on the east side of the
Naka River from various perspectives. £
Nuuﬁ?mlhan o

Purpose and hypothesis & uainemsicaiypros

Remnants of a volcanic landslide can be seen in the east side of Naka
River in Nasunogahara.

= |s it the result of volcanic activity in the Nasu mountain range?
While investigating the relationship between the topography and volcanic
activity in mountains, such as Mt. Chausu, Mt. Minamigassan, and Mt.
Sanbonyari, we will investigate the formation of the topography on the
east side of Nasu. The purpose of this research is to simulate the damage
of landslides to the town in the case of a similar eruption or a collapse of
the mountain in the future, and to make our research useful for
evacuation in the event of an emergency.

Method

(1)By processing the data mathematically in Excel, we analyzed the
topography of Nasunogahara.

(2) Searched the literature and Internet to obtain grounds to support the
results of (1).

(3) Refered to the lecture from a person who is familiar with the
topography and geology of the Nasu area.

(4) Visited the site to collect specimens and take photos to verify our
hypothesis.

Results and considerations
1. Explore the remnants of Nasu volcano

Altitude data
SRS
o)

(1) Mathematical Considerations

The place where the landslide occured should kit 15 i
be bumpy. So, the altitudes are arranged in

each cell. An example of this is h22 as shown in har hz hs
the figure. We mesured the standard deviation

of the 25 altitudes surrounding h22. This is an hst ha hs

indicator of how bumpy the land is at h22. In

this way, we calculated differences in standard [s.-0r
deviation between east and west, south and
north with the following numerical expression,
and defined Sx and Sy.

Sx=East - West Sy=South - North =gl b hs)=Chy )

hij : standard deviation

=(Ti“h s )= Oy + by +By))

Ly
2

If the Sx is a positive value, the standard
deviation (bumpiness) increases in the
east direction, and if the Sy is a positive
value, the standard deviation increases in
the south direction. We reduced the cell
width to 1 pixel, and colored the figure.
Then, the mark of the remnants appeared
clearly. (Right figure)

(2) Geological Considerations
From our literature survey, we
learned some remnants of
landslides which occurred in the
past are visible on the ground.
We visited the sites and
confirmed this. The photo
indicates the two landslide layers . we s wivn
in the Yosasa River basin. bt sl
Furthermore, we can see that a
small amount of pebbles are
sandwiched between two layers.
It turns out that landslides
occurred more than two times in this area.

e el G RHI iaE
Remnants of the landslide

Landslide layers
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The Formation of the Nasu Area's Geographical Features
- A Plateau Formed by an Eruption of Mt. Nasu -

Haruto Takaku, Yuki Kuwabara, Takumi Gunji, Aoi Ito
Supervisor: Masahiro Takizawa
Tochigi Prefectural Otawara Senoir High School

(3)Geographical Considerations

Actually, there are several small
mountains which are made of a huge
amount of debris that flowed due to the
collapse of the mountain in Nasu area.

pEsan- oo

Hummock by the debris
landslide

2. Simulation and Analyzation to prevent disaster

(1) Simulation

Based on this result, we thought that our hypothesis was correct, and in
order to make it more persuasive, we simulated landslides of Mt. Chausu
and colored the basins of them. Then, we made a map corresponding to
the actual location. We set the condition as follows. Suppose the Mt.
Chausu whose altitude is more than 1600m collapses in an eruption and
the landslides stops when the amount decreases, and then, colored the
area where the landslides reached. We calculated it by using VBA
(Macro) in Excel.

In the figure, we selected the lowest place in the

eight altitudes surrounding h22. For example, wr | ke | K s
h33 is the lowest one, so the landslide flows
towards h33. ha has

The landslide flows while reducing the amount.
So, it stops when the amount decreases a limit.
This amount is based on the intensity of the
landslide.

(2) Analyzation
We ran this program on the
computer. The red part in the figure
indicates the area where the
landslides will reach. While the area
where the landslides had occurred in
the past can be seen in the first
figure. (The circled area in the figure)$
When these two parts are
overlapped, both areas almost the
same.

(3) Prospects for the future

From the calculations in Excel and the map above, if an eruption occurs,
it is assumed that the landslides will flow into the area from Shirakawa
City to Nasushiobara area, and cut through Route 4. From this result, in
order to avoid troubles such as delays in escaping due to traffic jams, we
should refrain from using Route 4 and the roads around it. It would be
better to detour to Route 294.
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1. Introduction mmmm) | FHTHDH EITER
We measured the standard deviation the 25 altitude values surrounding each point. This is an

indicator of how bumpy the land is at each point. Bumpy land means that it is in the mountains or
the remnants of landslide. As a hypothesis, in the case of a landslide, there should be a direction of
flow. So we considered the difference of standard deviation.

2. Theory and Experiment
We calculated differences in standard deviations between east and west, south and north of each
point with the following expressions defining Sx and Sy.

Sx=East deviation — West deviation = Sy=South deviation - North deviation
If the Sx is positive, bumpiness increases in the east direction, and if the Sy is positive, the
bumpiness increases in the south direction.

3. Results

We colored the figure according to the direction of the
deviation on Excel. Then, the mark of the remnants
appeared clearly. (Figure 1) We visited the sites and
confirmed this.

Figure 1 Remnants of landslides

4. Discussion
Based on this result, we thought that our hypothesis was correct, and in order to make it more
persuasive, we simulated landslides of Mt. Nasu and colored their basins in Excel. It overlapped well
with the area where the landslides had occurred.

5. Conclusion

We are able to confirm the activities of Eruption of Mt. Nasu and we are living on this plateau now. It
is Impressive. Our simulation of landslides may be useful in the near future.
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