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Independent Simple Floods Warning System for Developing Countries:
A comparative case study between Nagaoka, Japan and Manila, the Philippines

Kiyoto KUROKAWA (Ritsumeikan University)
Keywords: Natural disasters, floods warning system, web camera, capabilities of the system

1. Background

In Japan, we have many floods warning systems and monitoring stations. And for the coastal area, we have
many tsunami warning systems as well. However, many floods systems cannot work well to protect the regional
community. Why does this happen and how the local people can be evacuated well? According to the recent
research, people in the community lived with risks and they treated this as normal. The objective of the warning
system is to maximize the number of people who take appropriate and timely action to minimize injury, death,
and property damage.

However, the peoples’ reaction were slow and need to be improved. After the East Japan Earthquake in 2011,
many local governments have started to review the effectiveness of the warning system. The Nagaoka city
government, Nigata prefecture, Japan has been continuously reviewed the system and established a new water
level detection system. The traditional telemeter systems are so sophisticated and those systems can be installed
to only a few principal rivers and the number of the points was not enough to cover all the dangerous places.

In August 2013, there was a historical flood in the Philippines. More than 200 evacuation centers were opened
in Manila and surrounding provinces, filled with tens of thousands of people. More than 600,000 people have
been affected by the floods. In many coastal towns along swollen Lake Laguna, near Manila, and in
food-growing riverside provinces, residents were trapped on rooftops, waded through the streets or drifted on
makeshift rafts.

Our research question is to investigate the advantage and challenges of the simple flood observation system
and propose some practical and simple floods preparation plans to the Philippines. We have proposed a JICA
partnership project in the Philippines and JICA has accepted us recently. This paper tried to investigate the new
challenges to introduce the simple flood monitoring system to the flood management in the Philippines.

2. Obijectives

This paper analyzed the merits of the simple floods warning system to improve the economic resilience of the
local community and provided some policy recommendations to the local governments and donor organizations
to increase the people’s response to the floods.

Before 11 March 2011, Japan had already developed sophisticated high-tech tsunami-warning systems
including hundreds of real-time monitoring stations. But on 11 March 2011, the peoples’ response was not
enough to save their lives. Many sociologists, economists and psychologists have concerned about the practical
solutions to save their lives. (Unagami 2012)

In this paper, we have examined the effectiveness of the simple web camera monitoring system developed by a
small company in Nagaoka, Japan. The traditional monitoring system is trying to predict the precise coming
floods as possible as they can. And they were usually equipped with highly sophisticated measuring devices.
Accordingly, it takes much costs and time. But the simple web camera system can be easily introduced since they
are not expensive and easy for maintenance. The objective of the project is to demonstrate the model cases to
mitigate flood damage in the selected core areas in Lake Laguna basin in the Philippines by implementing simple
web camera warning system and human development program against flood, thereby contributing to the
sustainable and stable economic development in the target areas.
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This study will contribute to the awareness and knowledge of regional risk management in dealing with their
concerns on safety industrial operation. Aside from the academic staffs, the local government administrators and
industrial workers will be benefited from this study as it can help them improve and create new policies to find
better ways to cater to the needs of their local community. The findings of this study can also serve as a useful
guide to new local to local cooperation. It can also raise more awareness among the community and private
companies on the stability of the local economy.

3. Research method

We have conducted field surveys in Nagaoka city, Japan and surrounding rural area of Lake Laguna and Metro
Manila in the Philippines to compare the effectiveness of the flood monitoring system. We have conducted field
surveys Santa Maria and Calanba city in Laguna and Tanay, Angono and Taytay city in Rizal provinces. We have
interviewed to the city officials of the flood prevention sections in the local government. And we have checked
their preparedness by using check lists including floods hazard maps, training programs, communication systems,
periodical evacuation drills, food and clean water stocks and any records of the previous floods.

4. Findings
4.1 Floods in Nagaoka City, Nigata JAPAN

Nagaoka is located in the center of Niigata prefecture. As of June 1, 2013,
Nagaoka city has an estimated population of 281,436 and the total area is
525.89 km2. Nagaoka city has wide-spread hill-side areas and the Japanese
largest river, The Shinano River, as well as the coastal line of Sea of Japan. The
river flows through it from south to north and industrial development area is on
both banks of the river. Niigata-Fukushima Heavy Rain on 13 July 2004, killed
4 residents and destroyed 3,996 houses. Based on the valuable experiences,
Nagaoka city is recognized as a model city in Japan in terms of DRR (Disaster Risk Reduction) activities.
For examples, VDMG (Voluntary Disaster Management Groups) based on Community Based
Organizations has increased dramatically since the 2004. Currently VDMGs are organized in 88% of the
city while the national average is 73%. In addition, 50 experts of disaster management are certified through
the Chuetsu Citizen’s College for Disaster Management and Safety that was initiated after the Chuetsu
Earthquake in 2004, and they are actively mobilizing citizens as the leaders of regional disaster
management. On the other hand, the municipality has finished earthquake risk assessment of all school
facilities that are used as evacuation place. Nagaoka city hopes to establish as a model city for disaster risk
reduction activities. The simple web camera based flood observation system was introduced to tackle these
continuous flood risks. And by using these experiences, Nagaoka city government has decided to transfer
their knowledge to the Philippines.

100km

Nagaoka

4.2 The simple web camera system

The most important aspect of the web camera monitoring system is easiness to show the potential risks to
the local people. Everybody can easily watch the river flow condition via web site. When the local authority
issues a flood warning, people try to see the present conditions of the river side. It is the most dangerous
situation but people want to see the real condition by themselves. This system provides a real view of the
potential risk area via web site and at the same time, the hazard map on the same web pages will guide the
people to the evacuation spots. (See Photo-2) These are why our proposal, simple web camera system has
been widely appreciated recently. To install this system, the collaboration between local authority and
community is essential.
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Photo-1: A simple water level detector and independent warning system.
Photo-2: A simple web camera and water level detector system
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4.3 Floods around Manila and Lake Laguna basin
4.3.1 Overview of the target area

The Philippines is one of the most natural disaster prone countries in
the world. Especially the economic and human damages caused by *
floods have been significant with serious effects on the economic
activities. Lake Laguna basin is important areas for food supplyand - e
economic development as they hold large agricultural areas, industrial :
growth corridor and residential area for Metro Manila. However,
frequent flood damage and weakness to floods are hampering the
economic activities. The flood management works in these areas are
important for sustainable economic development of the Philippines. In
December 2011, Tropical Sendong swept Southern Philippines mostly
damaging lligan and Cagayan de Oro Cities resulting in flashfloods and Lake L&gﬁha
landslides. lloilo City hosts the first Philippine International River
Summit in May to 2012. The summit provides a venue for discussing
common concerns of cities located along rivers, including disaster risk reduction and ecotourism. (JICA
2012) In this paper, we saw rapid urbanization problems in our target area, Calanba and Tanay. These two
cities are expanding industrialization area. This means rapid reduction of rice fields and increase of the
flooding risks. On the other hand, Angono, Taytay and Santa Maria city are typical rural area with
deforestation problems.

4.3.2 Present Status of the Evacuation Centers
Around the Lake Laguna, there are still thousands of evacuees in the evacuation centers. Most of them are the
evacuees from the heavy rains in August 2013. The water level of the Lake Laguna stays in higher since 2009.
Accordingly, most of the people in the coastal risk area are evacuees during rainy seasons. We visited some
evacuation centers in Agono city, Rizal. In the Barangay San Vicente, they have still 108 families are in the
evacuation center more than three months. (See table-1) And nearly 70% of them are under 18 years old.
The local government provide some foods, but not for all the meals. They need to find their jobs, too. But the
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most serious problem was the limited knowledge about the coming flood risks. The water level figures cannot be
a practical message to activate the local people. They need some understandable messages to the coming flood
risks. The day to day images of the flood risk area can be a good way to demonstrate the risks to young and old

people in the risk area.

Table-1 Number of the Evacuees in the Barangay San Vicente, Agono, Rizal

Age Oto2 3to5 61012 13t0 18 19to 59 Over 60 Total

Male 15 50 75 30 50 6 226
Female 9 41 52 111 90 16 319
Total 24 91 127 141 140 22 545

(Source: Field survey by Mr. Kiyoto KUROKAWA in November 2013)
Their flooding problem is caused by rapid increase of the height of the lake and rivers. In Nagaoka, flush
floods are the typical. And this is why they have introduced web camera system instead of water velocity meters.

4.4 A comparison of the monitoring system

To expand the monitoring points, it is necessary to reduce the cost of the monitoring station. The Nagaoka City
Crisis Management and Disaster Prevention Headquarters introduced some simple systems to do so. The system
has a different idea. A large number of simple web cameras have been installed to various rivers just for visual
surveillance. It reduced the numerical monitoring items such as river heights and water flow velocity.
On the contrary, we can observe traditional limited expensive monitoring systems in the surrounding area of the
Philippines. In Banaba, Metro Manila, they are trying to establish an accurate flood prediction and early-warning
system with funding and support from Christian Aid and UK Government. University scientists trained residents
to monitor and collect information related to flooding, particularly river height, speed of river rise, and
meteorological information such as rainfall. This approach is a typical traditional expensive method and takes
much funds and time to install. Obviously, the local communities are economically vulnerable to disasters as they
have limited options for relocation, improvement of their housing, or other financial insurance methods.

5. Summary and Policy Recommendations

The flood warning systems were able to reduce economic damages and loss of life by providing lead time for
people to take protective measures. But it is not perfect still needs some improvement to activate people’s
response to the warnings. All the donors are trying to introduce new sophisticated technologies to improve these
system, especially early warning system with expensive devices. Using warning systems to trigger community
response is the key to flood disaster management. Nowadays, the speed of the floods are increasing because of
the rapid urbanization. An effective floods warning system always requires continuous public education about the
purpose of the system. A system can never be totally effective without education, no matter how expensive or
sophisticated. We found that the simple web camera observation system can reduce the setup time, costs
dramatically and increase the people’s involvement. This simple method can be much more practical for poor
communities.
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