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Development Issues Concerned in Disaster Products/Technologies of the Company
prevention Sector Early warning system for slope collapse utilizing
-In Brazil floods and landslides caused by heavy rain tllf sensors

i i -High accuracy, small size, low power consumption, low cost, easy installation

occur frequently, causing large number otasualties. w?‘ed_ﬁmg?mde tomatic monitoring of siopes.
+On dlopes of main intercity roads in Sao Paulo State, -The management standard value of slope failure has been established.
landdlides are frequentlpccur due to heavy rain in rainy The system can catch early warnings of landslides and issue early warning.
season.

\ J O\ J

Suney Outline

» Survey Duration: October,2021~January,2023

» Country/Area: Brazl/The State of Sao Paulo, and others

* Name of Counterpartrne state Government of Sao Paulo/Logistics and Transport Secretariat

- Survey Overview :On the slopes of the major intercity roads in State of Sao Paulo,
disaster prevention measures against Landslide disasters are an urgent dev elopment issues.
This project is expected to provide early detection of risk by installing a slope failure detection

with tilt sensors at the site where a landslide disaster occurs and performing redime remote
automatic monitoring of slope movement.

(How to Approach to the Development Issues | ( Expected Impactin the Country )
In order to prevent disasters such as landslide *Due to early waming reduce major disastesnd alsothe
disasters on road slopes and urban slopes and the secondary disasters during the disaster recovery work
collapse of slag dams that frequently occur in Brazil, «The monitoring of landdlide disasters and the early
remote monitoring of slopes and structures at multiple waming system are expected to increase the accuracy of
points and issue alarms to prevent collapse connect early waming and reduce economic losses that are
to emergency measures. And develop a business to hindering the development of the country due to human
spreads low-cost, effective systems. damage and emergency measures.

\ r 2 o

As of December2022
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Brazil

SDGs Business Model Formulation Survey with

the Private Sector for Early warning monitoring

system for landslides disasters in Brazil

December, 2022

Japan International Cooperation Agency

Chuo Kaihatsu Corporation
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1. BACKGROUND

Brazil has the world's fifth largest area and population (the largest in Latin America), and more than
80% of its population lives in urban areas. While rapid urbanization is underway, infrastructure
development lags behind, resulting in various problems such as environmental and sanitation
degradation, traffic congestion, and vulnerability to natural disasters. Although the country boasts the
world's ninth largest economy (IMF, 2018) and is aiming for further economic development by
enhancing its international status as a global player, the ranking of infrastructure development in
emerging countries (World Economic Forum Global Competitveness Report 2014-2015), the country
ranks 71st out of 141 countries, the lowest among the BRICS countries. It is clear that the country's
infrastructure development is not as advanced as that of other emerging economies.

In Brazil, floods and landslides caused by heavy rains have occurred frequently, resulting in numerous
casualties, etc. The 2011 landslide disaster in Rio de Janeiro, which killed more than 900 people, was an
opportunity for the country to promote further disaster reduction measures. In order to realize effective
disaster reduction measures, it is important to integrate risk assessment, natural disaster monitoring and
early warning systems, control of residential land formation in urban hazardous areas, and development
of disaster prevention infrastructure.

Under these circumstances, Japan's Country Development Cooperation Policy for the Federative
Republic of the Federative Republic of Brazil (April 2018) sets "support for sustainable development
and promotion of mutually beneficial cooperative relations" as its basic policy, with "urban issues and
environmental and disaster prevention measures" as one of the priority areas. Its corresponding policy is
to "support the construction of environmentally friendly cities by utilizing Japan's advanced
technologies and knowledge," and it is providing support for urban issues and environmental and
disaster prevention measures through technical cooperation projects such as the "Project for
Strengthening the National Strategy for Integrated Natural Disaster Risk Management" (2013-2017).

This study was conducted to introduce the client's proposed disaster prevention monitoring systems,
including tilt sensors and slope failure early warning systems, and to conduct a pilot test using the
proposed technologies at a road slope pilot site in Sao Paulo, Brazil, in order to confirm the
effectiveness, identify issues, and confirm the compatibility of the proposed products with the
characteristics of slope hazards. We will also conduct a market survey to confirm the compatibility of
the proposed product with the characteristics of slope hazards. At the same time, a market survey will be
conducted to formulate a project for commercialization as a business that contributes to solving disaster

prevention issues in Brazil.

2. OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING SME’S TECHNOLOGIES
(1) Purpose
A business model will be developed through examination of the possibility of solving development
issues by introducing the proposed products and technologies, as well as through examination of

business ideas and the possibility of utilizing them in ODA projects.
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3.

(2) Activities
(1) Clarify how the proposed products/technologies can contribute to solving development issues.
(2) The possibility of utilizing the proposed products/technologies through ODA commercialization
or in collaboration with existing ODA projects will be confirmed.
(3) Collect and organize information necessary for business utilizing the proposed products and
technologies.
(4) A business model will be developed based on (1), (2), and (3) above.

(3) Information of Product/ Technology to be Provided

The "Slope Collapse Early Warning System Using Inclination Sensors" proposed by the contractor

is highly accurate, compact, power-saving, low-cost, and easy to install and monitor slope disaster
prevention. Furthermore, a key feature of this system is that it establishes control thresholds for slope
failure and can issue alerts and warnings that lead to traffic restrictions and emergency measures. The
system is expected to contribute to disaster prevention and mitigation, reducing major disasters and
secondary disasters during disaster recovery work by detecting microtremors that are precursors to
landslide disasters such as slope failures and landslides, and sounding an alarm at an early stage.

(4) Counterpart Organization

The National Center for Monitoring and Early Warning of Natural Disasters (CEMADEN),

Department of State Roads of Sao Paulo and the Disaster Prevention Bureau of the State of Sao
Paulo

(5) Target Area and Beneficiaries
The States of Sao Paulo and Minas Gerais of the Federative Republic of Brazil

(6) Duration
The Survey was conducted from October 20th, 2021 to January 30th, 2023

(7) Survey Schedule
The survey team from Japan conducted the survey in Brazil during the following periods.
- First Survey: January 17, 2022, to February 16, 2022
- Second Survey: August 22, 2022, to September 26, 2022

ACHIEVEMENT OF THE SURVEY
In recent years, Brazil has experienced floods and landslides caused by heavy rains, resulting in a

large number of casualties.

+ In 2011, more than 900 people died in a large-scale landslide disaster in Rio de Janeiro.

+ In 2019, a tailings dam owned by a private resource company (Minas Gerais) collapsed, killing
more than 200 people.

+ In 2022, four large-scale floods and landslides will occur in various parts of Brazil in the first five
months of the year.

+ On November 28, 2022, a landslide disaster occurred on the road slope of National Route 376 in

Guaratuba, the southern coastal state of Parana, due to heavy rain (over 200 mm of continuous
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rainfall for 72 hours), causing at least 6 trucks and 15 vehicles. A passenger car was involved, and
two people were killed. On December 6, 6,500 people were evacuated from 43 municipalities in the
southern part of the state of Bahia in the northeastern state due to flooding caused by heavy rains,
and the risk of landslide disasters is increasing. Flooding has also occurred in Rio de Janeiro and

Santa Catarina states, and the risk of flooding is increasing in Sao Paulo state.

From 1988 to June 2022, 4,146 people died in landslides across Brazil, according to the Sao Paulo
State Institute of Technology. Among all, the number of deaths due to the large-scale landslides in
Rio de Janeiro state in 2011 stands out, but the year of note is 2022, with 443 casualties in the first
half of the year.

Through this survey, the survey team identified the following development issues related to slope
disaster prevention.
(1) Accuracy of risk determination based only on rainfall is low.
(2) A real-time remote monitoring system for early warning issuance has not been established.

(3) There is no control standard value suitable for the site.

The reason for (1) is that the number of rainfall observation points is small and judgments are
made based on the rainfall situation over a wide area, so the movement of slopes with a high degree
of danger cannot be captured.

The reason for (2) is that the movement of the slope cannot be captured only by the functions of
the existing equipment.

The reason for (3) is that the degree of danger is judged only by the amount of rainfall, and there
is no control standard value that matches the topography and geology of the local slope.

By installing sensors to detect slope failures in landslide-prone areas, not only rainfall but also

real- time remote automatic monitoring of slope movement is expected to enable early risk

assessment.

4.  FUTURE PROSPECTS
(1) Impact and Effect on the Concerned Development Issues through Business Development of the

Product/ Technology in the Surveyed Country
Remote monitoring system for Slope Failure of the proposed product has applicability for
monitoring landslides, which are high-risk for landslide disasters that frequently occur in Brazil, and
it is useful to apply in combination with monitoring by current rainfall observation. .
The proposed product has less uncertainty than monitoring based only on rainfall observations and
can reduce the chances of people evacuating to avoid missing warning information.
Early evacuation, lifesaving, reduction of economic loss can be materialized for slope disasters in

Brazil.
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(2) Lessons Learned and Recommendation through the Survey
The survey team found the following lessons and recommendation through this survey:

In 2022, when the survey was conducted, floods and landslides occurred in various parts of Brazil
due to heavy rains during the rainy season because of factors such as the La Nifia phenomenon in
South America. As a result, the number of deaths from landslides in the first half of 2022 will be the
largest since 2011.

In Brazil, in 2011, more than 900 people died in large-scale landslides caused by heavy rains in the
state of Rio de Janeiro. Taking this opportunity, CEMADEN was established and has been working
on disaster prevention. According to CEMADEN, there is a need to improve the accuracy of alerts,
and they are very interested in improving the accuracy of alerts through the proposed product's slope
monitoring system with tilt sensors together with monitoring with rain gauges. Local governments
are also interested in the slope disaster prevention monitoring system. The business should meet the

local needs.

[ Product Brochure]
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