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ABSTRACT

The Great East Japan Earth quake that occurred on March
11, 2011 brought serious damage in the Tohoku district in
Japan. We consider that it is important to monitor how the
destructed environment will recover for a long time. From
such a background, our research group has been working
on a project such as “A project on monitoring environmen-
tal recovery of damaged area in Tohoku, Japan from space
and ground for environmental education” since 2012. In this
paper, the part of the progress of the project, especially the
topic of the development of TERM MAP (Tohoku District
Environment Recovery Monitoring Map), a Web-based sys-
tem to present the status of the earthquake disaster recovery
is described.

1. INTRODUCTION

The Great East Japan Earthquake that occurred on March
11, 2011 brought serious damage to the Tohoku district in
Japan. Images of the Tohoku district taken by earth obser-
vation satellites gave evidence of extensive damage. There
have been many examples of utilization of satellite image
analysis to grasp the situation of damage (e.g., [1, 2, 3]).
Figure 1, for example, shows ALOS (Advanced Land Ob-
serving Satellite) images of the Kitakami River taken on be-
fore and after the disaster, and Fig. 1 (b) shows the damage
of the tsunami at the mouth of the Kitakami River com-
prehensibly. However, henceforth, it is more important to
monitor how the destructed environment will recover after
the disaster. From such a background, our research group
has been working on a project such as “A project on moni-
toring environmental recovery of damaged area in Tohoku,
Japan from space and ground for environmental education”
since 2012 [4]. The main purposes of the project are to
monitor the status of the environmental recovery from both
aspects of satellite image analysis and field work with high
school students in the disaster area, and to practice earth en-
vironmental education for young people through such work.
Moreover, to construct a Web-based system to present the
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(b) March 14, 2011
Figure 1: ALOS satellite images (provided by JAXA)

status of the environment recovery and the reconstruction
of the disaster area, and to disseminate the information of
the disaster area to the world community promptly and cor-
rectly by the proposed system are also important purposes
of the project. The part of the project can be considered as
a construction of digital archives of the earthquake disaster
(e.g.,[5, 6, 7, 8]). For example, the project of “Michinoku-
Shinrokuden (http://shinrokuden.irides.tohoku.ac.jp/)” [5,
6] promoted by Tohoku University, Japan is representatives
of that. However, in these archives, the presentation of the
combined information with satellite image analysis and the
field work is not intended. Moreover, the viewpoint of earth
environmental education for young people, the one of the
main purpose of our project is also not intended in these
projects.

To conduct soil investigations of agricultural lands dam-



Figure 2: Soil investigation conducted with the students of
Sendai Technical High School

aged by the tsunami, and to insert the results of them into
the system can be considered as the outstanding feature of
our project compared with similar projects. The damage
of agricultural lands from the tsunami was enormous [9].
Then we consider that to monitor the status of the recovery
of agricultural lands is of extreme importance.

In this paper, the part of the progress of the project, espe-
cially the topic of the development of TERM MAP (Tohoku
District Environment Recovery Monitoring Map), a Web-
based system to present the status of the earthquake disaster
recovery is described.

2. DATA CORRECTION IN THE DISASTER AREA

In this project, we monitor the status of the environment
recovery from both aspects of satellite image analysis and
field work in cooperation with local high school students
and their teachers (Figure 2 shows the situation of the soil
investigation conducted with the students of Sendai Tech-
nical High School) for a long time. At this time, we have
conducted field works for three items below on a regular
basis:

(a) Taking photos

(b) Measuring soil salt density

(c) Measuring water quality of oyster farms [10]
The photographing has been conducted at the predeter-
mined points for a predetermined direction. We can easily
compare the recovery status of these points in view of the

time-series variation by observing the same points regularly
for a long time (Fig. 3).
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(c) Onagawa Town

Figure 3: Comparison of the photos taken on the different
days

3. TERM MAP: TOHOKU DISTRICT
ENVIRONMENT RECOVERY MONITORING
MAP

3.1. OVERVIEW

We construct a Web-based system to present various data
of the area affected by the Great East Japan Earth quake
on a map. The system, which we call TERM MAP (To-
hoku District Environment Recovery Monitoring Map), can
present, in particular photographic images, soil state den-
sity, and satellite images. It can also display the regions of
tsunami inundated areas superimposingly. Figure 4 shows
an example of the initial screen of the system. Google Maps
API is used to implement the system. Red markers on the
map indicate the photographing spots and blue ones indicate
the spots of measuring soil salt density. When a user clicks a
marker, photographic images taken at the place correspond
to the marker are displayed under the map. The images are
displayed in chronological order. Figure 5 shows an exam-
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Figure 4: An example of the initial screen of TERM MAP

Figure 5: An example of the displaying photographic im-
ages on TERM MAP

ple of the displaying the photographic images. TERM MAP
can also display a graph of changes in soil salt density un-
der the map. Figure 6 shows a graph of changes in soil salt
density on a certain point (the displaying function is imple-
mented by using Hicharts (http://www.highcharts.com/), a
JavaScript library to make graphs). From this figure, soil
solt density of this point is on a downward trend plainly.

When the option to display the regions of tsunami inundated
areas is checked, the region is displayed superimposingly
(Fig. 7).

3.2. AUTOMATIC MARSHALLING OF PHOTO-
GRAPHIC IMAGES

It is difficult to marshal collected photographic images man-
ually, because the total numbers of images is now over
5,000. Therefore, we try to develop a method for auto-
matic marshalling of photographic images. First, city names
are given to all photo images by using Yahoo! Reverse
Geo-coding API (all images have Exif data with a latitude-
longitude location information). Then, all photos are di-
vided into folders (the name of folders are equal to the city
names). Next, images in each folder are clustered (the size
of one cluster is 20 meters square). The number of all clus-
ters is about 700 after applying clustering to all collected
photo images.

3.3. A FUNCTION OF DISPLAYING IMAGES THAT
ARE SORTED BY DATE AND DIRECTION

When a user clicks a marker, the system displays all images
taken at the place correspond to the marker in chronolog-
ical order. However, multidirection images are displayed
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Figure 6: An example of the displaying a graph of changes
in soil salt density

simultaneously, then it is difficult to confirm the environ-
mental changes when the number of displaying images is
large. Therefore, we implement a function of displaying
images that are sorted by date and direction. This func-
tion is implemented using bxSlider (http://bxslider.com/), a
JQuery plugin. Figure 8 shows an example of the display-
ing images using this function. Using the function, users
can easily compare two or more images in the same direc-
tion taken on the different days.

4. CONCLUSION

In this paper, we described the part of the project called
“monitoring environmental recovery of damaged area in To-
hoku, Japan from space and ground for environmental ed-
ucation,” especially the topic of the development of TERM
MAP (Tohoku District Environment Recovery Monitoring
Map), a Web-based system to present the status of the earth-
quake disaster recovery. We have not yet conducted the ver-
ification of the usability of the system in detail, then we will
do it in future work.
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Figure 7: An example of the displaying the regions of
tsunami inundated areas on the map superimposingly
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