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Presentation Paper
1, title

Good afternoon !  Buenos Tardes !  Thank you Mr. chairman !  

It is great honor for me to be given a chance to show you how Osaka is preparing against flood disasters.

2, World, Japan and Venezuela

Japan and Venezuela locate the opposite side of the earth.   I flew from Osaka, Tokyo, Dallas, Caracas.

The content of my presentation consists of 6 items.

location and topography of Osaka, Japan  

high tides disaster prevention

rain floods disaster prevention

reinforcement of river walls and dikes

flood defense activities                  and 

conclusion

3, Location and Topography

Japan lies along the eastern edge of Eurasian continent, 

and is neighboring , over the Sea, with Russia, North and South Korea, China and Taiwan.

Japan is quite rich in natural disasters. 

         Typhoons from the Pacific Ocean

         Earthquakes along the fault lines of 4 plates, which join near the Japan Archipelago.

         Volcanic eruption,     Flash floods,     Land slides 

The area of Japan is 378 thousand km2. Venezuela is more than 900 thousand km2.  40 % of Venezuela
Population, 130 million, Venezuela is nearly 25 million.  5 times bigger than Venezuela..

75 % of the land is mountain.

and It is believed Big Earthquake will occur within 40 years with the high probability of nearly 70 to 80 %..

4, Location of Osaka prefecture

Osaka is the industrial and business center of Western Japan. And the capital of Japan in 6th 7th centuries.

5, Osaka prefecture

Osaka is the smallest among 47 prefectures in Japan.  The area is 1860 km2. 

But the population is 8.5 million, next to Tokyo. 

Central part is vulnerable to floods.
Let see a west-east and a north–south grounds profiles.

6, Ground Profile

This is W-E long profile.  From Osaka Bay to Mount Ikoma.  The distance is 25 km. 

In the center runs a diluvial upland.  24 meters high.  

Western Osaka has high tides problems and East has rain floods problems with bad drainage conditions surrounded by a mountain, high river embankments, and upland.

7, High tide disaster prevention 

This is a 1961 typhoon disaster. 

High tides were rolling up streams and overflowed river walls. This was the business center of Osaka.

8, 256 died

In 1961, 256died, 165 thousand houses were flooded.

The reason why so many houses were flooded was land subsidence .

In 40 years between 1935 to 1975, 2.8 meters of land sinking was recorded, and that were caused by excessive extraction of ground water.  In 1959 ground water extraction was regulated.  In some area wells have to be deeper than 600 meters and its sectional diameter is less than 5 cm. 

In 1970s the land subsidence was nearly stopped.
9, Typhoon Disasters in Osaka

In the past 70 years, 3 big typhoon disasters we had.  

10, Gate and Pump System,

In 1965 we decided a comprehensive project which were consisted of gates and pumps. 

When high tides attack, tide gates are closed and the river flows from up streams are diverted to another way.

The pump capacity is 330 m3 in a second.

11, Stop High Tide,

With the construction of 8 tide gates, we are spared the works to raise 100 km of river walls by 2 to 3 meters.

12, Arch Tide Gate,

The arch gate with a side gate was completed in 1970, and since then it was operated 5 times to stop high tides.

13, Structures of the Arch gate

The central span length between supports are 66 meters,  Height is 30 m.  Thickness of the arch is 1.6 m.

Weight is 530 tons.

This arch type has many advantages in stability compared with conventional roller gates.

It is stable against strong winds and big earthquakes because of the smaller exposed surface and the low loading point of the weight of the Arch to caisson foundations.

A bad point is, it takes 30 minutes in closing.

14, High Tide Simulation

The operation is decided on the result of simulation for several probable cases. 

The highest case of tides (the worst scenario) is taken as the basis for the defense operation.

15, Closing a Gate

Because the supporting axle of the arch is placed eccentrically, it can be closed by the gravity force.

16. Closed State

High tides from this side are stopped by the gate.  The skin plates of the arch get tension stresses.

17, 69 Road Gates

Road gates are installed at both ends of low-lying bridges and are closed to prevent sea water intrusion from the breaks of embankments.  We close 69 gates.

18, Midnight Test

Annually test operations are conducted midnight after stopping all traffics.

These main tasks of the operation are performed by the member of volunteer citizens of the Flood Defense Association.

19, Rain Flood Disaster Prevention

Eastern Osaka is 270 km2. Population is 3 million. 19 km and 14 km.

Adjoining the business center of Western Osaka, it was urbanized rapidly in 1960s, 70s and 80s.       

Rice fields and lotus yards were changed into housing and factory sites by filling.

20, Increased Flood Runoff

The amount of the design flood runoff has increased by five times of the original one.   

Original 536 m3/s have to be changed into 2700 m3/s in 1988.      But river channels could hold only 850 m3.  The rest are disposed of by new water ways. retarding reservoirs. underground flood retention pools and tunnel rivers. and on-site retention ponds

21, Flood Disasters in Eastern Osaka

In 1970s Eastern Osaka was repeatedly flooded by modest 20mm to 50mm of hourly rainfalls.

More than 10 thousand houses were flooded in each case.

22, Citizens Sue

In spite of the enactment of the guidance of watershed development in 1970,

it was difficult to safely dispose of the increased river runoff.

640 plaintiffs filed a suit against governments demanding compensation.   The court ruled the government responsibility and ordered compensation of total 300 million yen, 
In this case, river channel expansion works did not go smoothly due to the difficulty of land acquisition works  and the total drainage capacity of combined sewer pumps had far exceeded that of the river channel.

The operator slowed down the pump operation in order to avoid the river water from overtopping.

And the low-lying residential area around the pump station was inundated.

23, Combined Sewer Pumps

Each mark of the arrow shows the outlet of 33 combined sewer pumps.  Natural drainage is impossible in 75 % of this watershed. In 40 years we constructed 4 retarding reservoirs, 33 pump stations, 17 underground flood water storages, and hundreds of on-site ponds.

24, Retarding Reservoirs

This is the typical example of retarding reservoirs.  The area is 500 meter wide and 1000 meter long.

In peace time it is crowded with people playing sports and picnic. On the occasion of heavy rains, this is filled with river water.

25, Flood Hazard Map

This is a Flood Hazard Map. The color of Yellow shows 2 to 3 meters of depth on the occasion of 100 year flood.
Information on potential flooding is the key to the individual emergency activity.  

Technical advice, materials and equipments may be supplied from outside, 

but actual preparations and operations must be carried out by the local citeizens.  

Effective flood preparedness rests on the accurate assessment of local vulnerability.  

Osaka is now energetically preparing flood hazard maps based on the precise topographic-map. 

26, Reinforcement of River walls and Dikes

Since 1978, the reinforcement of river walls have been conducted, and 

by the year 1994, 30 km of seriously weak river walls were reinforced.  

And luckily those are escaped collapse on the occasion of the Hanshin Big Earthquake, 

which took as much as 6300 lives mainly in the neighboring prefecture.

26-1, the completed river wall 

27, Collapsed Embankments

However the earth fill embankments of the Yodo River fell down 5 meters for a distance of 1.2 km. 

This is due to liquefaction.  

To cope with imminent threats of the rainy seasons, temporal cofferdam was constructed in 6 months.

28, Reconstructed Embankments

As for eternal structures, Sandy soil was improved by the cement mixing methods in one year.

28-1, completed river embankment, right and left are reversed.

29, Flood Defense Activities

Every year Osaka Prefectural Government draws up Comprehensive Flood Defense Plan, 

which stipulates the duty and responsibility of such organizations as Central, local governments, the Meteorological Agency, Flood defense Associations, Fire Departments, Public Utility companies, Railway, Self Defense Force, Police, Red Cross, Mass Media,.

30 Commander of Flood Defense Drill

Governor is commanding the drill.

The main subjects are streamlining the communication networks, and practicing flood emergency works.

31, Officials and Volunteers

Volunteer citizens are also joins. The enrolled members of Flood Defense Associations are about 17,000.

32, Sand Bagging

The worrying thing about the volunteer associations is the members are becoming old.

33, Rescue Practice

34, Food Supply

Foods are supplied by house wives of the community.

35, Water Supply  

This is the scene of 1995 Hanshin Earthquake. 

Usually, systematic and large scale helps come 2 or 3 days after the disaster.  

36, Temporary Housing

On the occasion 240 thousand people were evacuated in gymnasiums, schools and public buildings.

Tens of thousand temporary housing were constructed at parks, school grounds, reclaimed lands.

37, Debris Disposal

20 million tons of debris were cleared away and dumped at a reclaimed island.

These large scale operations require governmental smooth cooperation under the clearly designated authority.

41, conclusion

Well, as I showed you, Osaka Prefectural Government has been conducting various flood defense works.

First,,the construction of flood control facilities such as gates, pumps, reservoirs and ponds.

Second, flood emergency works, sandbagging, rescue, food supply,

Third, disaster rehabilitation works of water supply, temporary housing and debris disposal.

In concluding my presentation, I would like to emphasize that the Key to Damage Reduction.

Rests on the Public Awareness of Damage Risks based on the accurate and timely Information.

And harmonious coordination between

Self-Help, 
Community-Help and 
Government-Help 
is of vital importance for the successful challenge to flood disasters. 
42,  Muchas Gracias !
