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Strategizing Climate Resilience 

and Disaster-Ready Transport 

Systems in Japan
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Hello! 

I am Akito Kinoshita

Infrastructure Attaché / Second Secretary 

the Embassy of Japan in the Philippines

Contact: akito.kinoshita@mofa.go.jp

Disclaimer: The views expressed are those of the presenter and do not 

reflect the official view of the Embassy or the Government of Japan. 

Images courtesy of Ministry of Land, Infrastructure, Transport and 

Tourism of Japan unless otherwise stated. 
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Rapid recovery of Joban Expressway 
after 2011 Great East Japan Earthquake
 (Magnitude 9.0)

March 11, 4:30pm
  *two hours after the earthquake

March 17, 5pmOnly 6 days
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Japan is at High Risk of Disasters

• Earthquake 

• Tsunami

• Typhoon 

• Torrential rain  

• Volcanos

• Heavy snow 

Disaster-resilient transport network is critical for saving 

lives and economies in disaster-prone areas/countries.
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Damages by Torrential Rain / Typhoon

Mudslides by torrential rain in August, 2022

Road collapse after Typhoon Nanmadol 

in Septempber, 2022

Washed-out bridges after the flood caused by 

torrential rain in August, 2020
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7

Rainfall is Getting Heavier

Recorded number of heavy rain (>50mm/hour) per 1,500 observation points in Japan

Source: Japan Meteorological Agency
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Key points: for a more resilient road network

1. Preventive measure: to minimize direct 
damage to the road network. 

2. Disaster response framework: to restore 
functionality as early as possible in order to 
save lives and minimize impact to the 
economy.

3. Reflection and Improvement: to prepare for 
future disasters. 
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1. Preventive measures

Minimizing direct damage to the road network.
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Inspection for Road Disaster Prevention

10

Boulders above road

Unstable rocks / slopes

Inspection on existing 

stabilization wires

N 0 0 0 A 0 0 1

年 月 日 （ ）

ヹ②ケヱキヨヺテ吹付面の亀裂の伸展。

ヹ③ケヱキヨヺテ吹付面の陥没状況。

ヹ④ピルチキ積擁壁のはらみ出し。

ヹ⑤ピルチキ積擁壁の湧水状況。

着　目　す　べ　き　点

落石ヹ崩壊

変 状 No. ②ヹ③ヹ④ヹ⑤

施 設 管 理 番 号 点 検 対 象 項 目

防　災　ォ　ラ　ツ　様　式　Ｂ （ 落石ヹ崩壊 ）

路 線 名 一般国道○○号

天候： 晴

<詳細シクチタ欄> <写真張付欄>

･②ケヱキヨヺテ吹付面の亀裂：（初期値：延長5m　幅15mm）

ヹ③ケヱキヨヺテ吹付面の陥没：（円形に陥没（微小）有

ヹ④ピルチキ積擁壁のはらみ出し（擁壁の目地部の段差で確認）：今のところ変状はない

ヹ⑤ピルチキ積擁壁の湧水：降雨時直後に湧水有（微少）

作 成 年 月 日 2007 10 15

タ　ゥ　チ　キ　項　目

参照 参照

サヺテ複製 サヺテ削除

N 0 0 0 A 0 0 1 1 2 3 5 0 0 1 2 3 6 2 0 m

郡 町 度 分 秒 度 分 秒

年 月 日

年 月 日

年 月 日

年 月 日

年 月 日 （ ）

３

１

２

○

４

対策工が必要

ォ ラツ対応

対策不要

対策完了

120.000

一般

0

測地系 世界測地系

指定無

評価年月日

想定される災害形態

着目すべき変状

着目すべき変状

ヹ当該斜面は、⑦からの落石とその下部斜面のすべり崩壊発生の可能性がある。

ヹ小規模な落石については、落石防止柵があるが、すべり崩壊については、ケヱキヨヺテ吹付やピルチキ積擁壁の変状等について変位の有無を確認することが重要である。

ヹ①の滑落崖の亀裂の変位量を、抜き板により計測ヹ管理する。

対応するものに○印［専門技術者のケミヱテ］

施設管理番号

無

点　検　内　容　の　要　点

専　門　技　術　者　に　よ　る　点　検

点検対象項目 他 延長

事業区分

［点検地点位置図］※シクチタと位置を明記する

①ケヱキヨヺテ吹付上部滑落崖の亀裂の状況（様式B変状No.①参照）

②，③ケヱキヨヺテ吹付箇所の亀裂等の状況（様式B変状No.②③④⑤参照）

④，⑤ピルチキ積擁壁のはらみ出しおよび湧水（様式B変状No.②③④⑤参照）

⑥落石防止柵の状況（⑦，⑧からの落石等の有無）

変状が出たときの対応

連 絡 先 TEL△△△株式会社会 社 名点 検 者 名 防災　次郎

1年に2回(4月、１１月）

点検の時期

0 0 0 0

落石ヹ崩壊 路線名 一般国道○○号 距離標（自） (至) 上下線の別

道路種別 一般国道（指定区間外） 現道ヹ旧道路区分 現道

管 理 機 関 名
○○土木事務所

管 理 機 関 ケ ヺ デ 0 0

34 0 0.0 東経○○ ○○ 132 0 0.0

事前通行規制区間指定 有　（通行） 規制基準等 連続雨量 ノシ路線0 mm 該当 緊急輸送道路区分台/12h 休日 3,820 台/12h 迂回路 無ＤＩＤ区間

防　災　ォ　ラ　ツ　様　式　Ａ （ 落石ヹ崩壊 ）

豪雨時および豪雨後は、１週間程度継続した点検が必要

交通量

字＊＊ 位置目印 両側に矢印を赤ヘヱカでボヺカヱギ 北緯所在地

不定期

平日 2,520200 mm 時間雨量

ヹ①または⑧を頂点としたすべり崩壊（被災ョ ヱキ２）

ヹ⑦からのΦ20～30cmの落石（被災ョ ヱキ３）

非該当

定期

天候： 晴 専 門 技 術 者 名 防災　太郎作 成 年 月 日 2007 10 15

ヹ①～⑤に変状の進展が認められた。

　　→必要に応じて通行規制および専門技術者による詳細調査を実施する。

ヹ⑥の落石防止柵に新たな落石等の堆積

　　→落石の除去および専門技術者による落石源の詳細調査を実施する。

会 社 名 ○○○株式会社 連 絡 先 TEL

○○○－○○○－○○○○

不定期 豪雨

主 な 災 害 形 態

○○○－○○○－○○○○

○ 落石 崩壊

参照

検査数字

Inspection record 

 - saved in database and updated every 5 years

Inspection work for potential risk on road

Inspection using drones
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Preventive Works on Vulnerable Sections

Preventive works to be conducted based on the result of the inspections.  

Rockfall protection wall/fence

Rock net Rock shed
Rock stabilization by wire rope

Slope protection with 

concrete frame and stabilization anchor 
Slope protection by greening mats
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New Technologies 

Surface 

water 

stream 

Surface 

water 

stream
Concave 

terrain

Unstable 

mass of rock

L=120m

W=20m

Landslide originating from outside the 

road area.

Topographical features 

found with laser scanning.

Topographical analysis by laser scanning technology 

今 後

これまで

Conventional topographic map

Topographic map by laser scanning Microtopographic image

Aerial photograph

Example: National Highway Route 3 (Kumamoto Pref.) 

New technology allows more efficient and effective risk assessment. 
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Road Network Redundancy  

Damaged National Highway Route 1
(Closed for 4days & 7hours due to landslide) 

Passable E1 Meishin Expressway 
(No damage) 

Regional road planning with consideration of 

network redundancy.

Ex: Torrential rain by Typhoon Prapiroon/Florita in March, 2021 

- Redundancy is becoming more important to secure road network continuity against the 

disaster risk    
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2. Disaster Response

Recovering road function as early as possible 

in order to save lives and minimize impact to 

the economy.
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Inter-Regional Support - TEC-FORCE - 

Situation investigation by helicopter

Technical assistance on on-site damage investigation and rescue work 

Equipment supply
(e.g., satellite communication 

system) 

- Affected area often faces limitation in personnel / equipment in case of large-scale disaster.

- More than 15,000 technical staffs nationwide are designated for emergency support team.

- The team (TEC-FORCE) will be deployed for response works and technical assistance.

The next day of the earthquake, 400 TEC-FORCE 

members were deployed to the affected area. 

A total of 18,155 person-day were engaged. 

Great East Japan Earthquake 

in March 11, 2011 (Magnitude 9.0)
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Cooperation with Local Construction Companies 

Procurement guide for disaster recovery work Cooperation agreement between local construction 

companies/associations and national/local agencies

Local construction companies working for debris removal

Local construction companies are invaluable partners in disaster response and recovery.
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Inter-Agency Coordination 

Example: 

- Ministry of Land, Infrastructure Transport and Tourism

- Ground Self-Defence Force

- Prefectural Government

- Local construction company’s association 

Joint training Coordination in disaster response

Example: 

- Ministry of Land, Infrastructure Transport and Tourism

- Ministry of Economy and Industry

- Prefectural Government

- Electric Power Company / Grid Company 

- Basic Act on Disaster Management and Disaster Management Plan specify each agency’s role.
- Coordination among stakeholders (national agencies, local government, transport/utility companies,   

  NGOs, etc.) is critical for faster and smoother response. 
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New Technologies

Utilization of SNS data Satellite remote sensing data 

Flooded area analysis 

(Typhoon No.2, 2023.3) 

Landslide area analysis
(Noto Earthquake, 2024.1.1)

Damage report by Spectee Pro 
(Source: JICA, Spectee Inc.) 

New technology allows faster damage assessment and response work. 

Remote controlled heavy machinery 

Large-scale slope stabilization work
(Kumamoto Earthquake, 2016) 



INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.

3. Reflection and Improvement

Preparing for future disasters. 
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Preparing for Future Disasters

Summary of recent disasters and response 

Revision of laws/ 

technical guidelines

Continuous effort in reviewing actions taken and updating related 

laws/technical guidelines
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Key points: for a more resilient road network

1. Preventive measure: to minimize direct 
damage to the road network. 

2. Disaster response framework: to restore 
functionality as early as possible in order to 
save lives and minimize impact to the 
economy.

3. Reflection and Improvement: to prepare for 
future disasters. 
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Technical Cooperation Project in the Philippines

TCP: Project for Road Disaster Preventions and Other Countermeasures on 

Mountainous Roads in the Republic of the Philippines

Source: JICA, DPWH
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THANK YOU!
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