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Outline of Presentation 

  Introduction 
      Increase in torrential rainfall events 
      Serious urban flood disasters in Japan 

 Recent Policy and Plan for Urban Flood 
Control 

 Development of Inundation Hazard Map 
       Importance of preparation of Inundation Hazard Map 
       Application procedure of runoff & inundation simulation 

 Summary and Future Task 
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Torrential rainfall events nationwide 
in Japan  Data from Automated Meteorological Data Acquisition 

System (AMeDAS) at about 1300 stations 

There are several extraordinary urban floods.  
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Radar information at 9：00AM 

Inundated water into 
underground shopping 
mall and subway station 

http://www-vip.mlit.go.jp/river/saigai/1999/html/sete001.htm 

Fukuoka Flood      June 29, 1999  
12-hours rainfall height            = 148 mm 
Max. hourly rainfall intensity   = 79.5mm/hr 

Urban flood disaster in 1999  

Levee Breach 
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Inundated underground parking lots 
and basement in Suginami-Ward 

http://www.city.tokyo-nakano.lg.jp/018/01/d00500009.html 

Damage to river bank and overflow to inland 
In Nakano-Ward 

http://www.mlit.go.jp/river/saigai/kiroku/
suigai2005/kanto.html 

Tokyo Amesh (Rainfall Radar) 

Tokyo Flood       Sep. 4, 2005 

Radar information at 23:30, Sep. 4 

•  7 weather observatories recorded 
100mm/hr in Tokyo Ward area 

•  Flooding from urban rivers 

•  5,000 houses with inundation damage 

Urban flood disaster in 2005  
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Policy Change and Paradigm Shift for 
Urban Flood Control 
  Since the frequency of torrential rainfall have recently 

become higher, it is difficult to control urban runoff without 
having any state of inundation in highly urbanized 
regions.  

  The urban flood control have been designed based on the 
rational runoff formula and its return period was mainly 
set from 5 to 10 years for far. 

  The new policy was presented in 2006, aiming for the 
minimization of inundation damage by accepting tolerable 
inundation without great damage to human activities.  

  The manuals for implementation of comprehensive control 
program and for development of inundation hazard map 
were also released in 2007.  

Design value in Tokyo: 50mm/hr	
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New criteria for comprehensive flood 
management 
New criteria were set at the 3 viewpoints. 
1) Protection of human lives 
  Since underground space is really dangerous for human 
lives at inundation situation, it is essential to protect human 
lives in underground space from inundation.  
2) Conservation of city functions 
  Flooding roads cause interference of car traffics. 
Therefore, less than 20 cm was selected as inundation 
depth without severe interference to traffic function.  
3) Protection of private properties 
  Inundation depth of 50 cm is given as a tolerable level to 
damage to typical housing (floor level) in Japan.  
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Examples of countermeasures for inundation control  
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Stormwater storage pipes and water level 
monitoring system  

Interior diameter : 8.5 m  
Storage capacity: 150,000 m3 

Service area: 
573 ha area in the Kanda River Basin 
including a highly flood-prone area.  

The Wada-Yaoi trunk sewer 

Water level display panel 

Water level monitoring 
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  25 areas which have 
suffered from serious 
inundation in the past 

  77 spots to be coped by 
small-scale 
countermeasures 

   4  station areas with 
underground shopping 
centers (Tokyo, Shinjyuku, 
Ikebukuro, Shibuya)  

Map of New Quick Plan for Stormwater Control 
Selected flood-prone areas and spots in Tokyo 
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Application procedure of runoff simulation 
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Sewerage Mapping and Information System (SEMIS) 
Top page	


Search page 
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Calibration of runoff simulation model 

After obtaining the satisfactory results in calibration and validation, the simulation 
model is capable to quantify the damage as well as to estimate area of hazard 
zones for designed rainfall with and without countermeasures.  
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Example location of whole drainage and 
target vulnerable area at Shibuya district 
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Heaviest rainfall event in Tokyo used for 
making the hazard map 
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Inundation hazard map containing 
vulnerable area for control with high priority 

No countermeasure Large and wide 
inundation area  
of IH>50 cm 

Present situation 
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Simulation result with storage pipe installation  

Single countermeasure 
Insufficient  
elimination of 
inundation area 
of IH>50 cm 

Lowered risk at 
entrance of 

underground mall 

Storage pipe 
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Simulation result with integrated flood 
control measures  

Integration of countermeasures 
Infiltration facilities 

Sandbag and water bar 

Storage pipe 

Elimination of 
inundation area 

of IH>50 cm 
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Summary and Future tasks 
  Strategic countermeasures are strongly evaluated in the 

inundation simulations by urban runoff models with different 
scenarios. However, the following points has to be 
incorporated in the model application for any decision or 
conclusion. 

i)  Advancement of model can be made with all the important 
data of drainage system, land use and rainfall. Model 
calibration is a most important part and requires monitoring 
data of inundation. 

ii) Inundation hazard maps can be strengthen with showing 
the possible countermeasure and its possible effect. The 
hazard map with the estimated inundation situation is a 
strong incentive for relevant stakeholders to cooperate for 
exploring better comprehensive inundation control.  
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Map showing areas of potential flooding  

Tokyo Metropolitan Government (TMG) provides Flood/Inundation Hazard Maps 
which show areas of potential flooding in order to assist residents in preparing 
against water damage and evacuating quickly.  
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Tokyo Amesh (rainfall data system)  

Tokyo Amesh has 5 radar stations, 2 in Tokyo (Inagi and Minato) and 3 in adjoining 
municipalities, and some 150 ground gauges to measure rainfall in Tokyo region. The 
radar data is used to prepare for and to determine proper and timely pumping 
operation.  http://tokyo-ame.jwa.or.jp/en/index.html	
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Tokyo Amesh (rainfall data system)  

http://tokyo-ame.jwa.or.jp/en/index.html	
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Need of integration of countermeasures (public-, community- 
and self-helps) with the shared knowledge on estimated 
inundation situation considering climate change  

  Urban inundation control policy should emphasize the 
utilization of urban runoff and flood simulation for 
identifying inundation hazard zones.  

  Publicizing the inundation hazard map and giving rainfall 
radar data is useful for citizens to understand possible 
inundation situation and to prepare for evacuation.  

  Shared knowledge on estimated inundation situation is a 
strong incentive for relevant stakeholders to cooperate for 
exploring better comprehensive inundation control. 

What are needed for sustainable urban flood/
inundation management?   
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Thank for your attention	

Hiroaki FURUMAI  furumai@env.t.u-tokyo.ac.jp	
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Department of Urban Engineering :http://www.env.t.u-tokyo.ac.jp/index.html 

http://www.recwet.t.u-tokyo.ac.jp/furumailab/	
http://www.recwet.t.u-tokyo.ac.jp/e/index_e.html	



