The Features of Tateyama Sabo and their Value
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In Japan, sediment catching works and planting works have been conducted in various regions since the 1680s Some sabo works and forest conservatfion projects in Japan sfarted as a result of large-scale collapses and
fo prevent sediment-related disasters. In 1897, the Sabo Law was enacted and, in the following year, sabo works large amounts of sediment discharge.
commenced in Nagano Prefecture. In Toyama Prefecture, during the 1858 Hietsu earthquake (magnitude 7.1), the Table 1 shows the hisfory of these sabo works and forest conservation projects, as well as that of large-scale
massive landslide (Mt.Tonbi landslide) occurred at the Tateyama Caldera, forming landslide dams. These landslide collapses in Japan, as summarized by Tsukamoto et al. (1984).
dams collapsed fwice due fo snowmelt floods in the same vyear, and the subsequent large-scale debris flow Except for the Mf. Bandai landslide, which occurred due fo a sfeam explosion, the Mt.Tonbi, Mt.Hieda, and Oya
damaged downstream areas of the Toyama Plain. Since then, efforfs have been made to profect people living landslides were the top three landslides in Japan in ferms of estimated volume. These are called "Japan’s three
downstream in the Toyama Plain from the risk of huge unstable sediment within the Tateyama Caldera. Sabo works major landslides.” In and downstream of these landslide sites, sabo works still confinue.
commenced over 100 vyears ago in the basin of the Joganji River, which is among Japan's sfeepest rivers, and Figure 8 shows the positions of these 3 landslide sites. Each landslide zone is located near a fault group called
remains active foday. the [foigawa-Shizuoka Tectonic Line.

Toyama Prefecture has continuously investigated the global value of the Tateyama Sabo as a legacy for future The geology around those fault groups is very fragile due fo the influence of crustal movements and
generafions and a globally significant property. In this work, we summarize the status of Japan's sabo works weathering, and there is subsfantial landslide fopography.
established in upstream areas at risk of collapse, and evaluate the characteristics and accomplishments of the P ——
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Table 1 History of sabo works and forest conservation projects in large-scale collapses in Japan
Year of Estimated land- . . Construction period
Collapse . Prefecture River Construction agency . .
occurrence slide volume Start | Completion

. . 6 3 . _ _ _ _
To protect people living in the Toyama Plain, downstream of the Joganji River, from repeated disasters, M. Sandal Jandside 1868 1,200 X 10/ m’ L Fukushima

“Tateyama Sabo”™ was commenced at sites of devastation in upstream areas of the Joganji River. There are three Mt. Tonbi landslide 1858 410 X 10°m® | Toyama Joganji River
representative historical sabo facilities in the Tateyama Sabo as shown below.

Toyama Prefecture

(later MLITH) 1906 Ungong

Mt. Hieda landslide 1911 150 X 10°m® Nagano Urakawa River MLIT 1964 Ongoing
. . 16" century to 6 13 . . " .
@ Dorodani Sabo Dams Oya landslide ca. 1707 120 X 10°m Shizuoka Abe River MLIT 1937 Ongoing
| After amage (1930)4 'mmediately after : > The Dorodani Sabo Dams. located at the Mt. Mayuyama landslide 1792 110 X 10°m’ Nagasaki - Forestry agency 1916 Ongoing
completion{1933)... .4 T o . - n
" *‘3"& T\ r'QhT under of the Mt.Tonbi Iondsho-le,.ore made OSOX/IOT Ic;nd§||de 107 century 75 X 10°m° Shizuoka Mt. Fuji Osawa MLIT® 1969 Ongoing
= up of sfepped sabo dams and hillside works ALY onward

which were constructed downstream of the Kanagi landslide 17467 85 X 10°m’ Kochi Sakihama River Forestry agency 1916 1964

seriously devastated. " Ministry of Land, Infrastructure, Transport and Tourism

: Japan’s unique hillside works such as
S sodding work produced a distinctive effect. The Features of the Tateyama Sabo

Surrounded by trees and valley landscape, this . , . . . . .
sabo dam group is now a good example of By comparing Japan soThree major landslides (Table 2), we can summarize the features of the Mt.Tonbi landslide
and the Tateyama Sabo in contfext.

Qonieving both disastar prevention and ecology. - The estimated volume of the Mt.Tonbi landslide was 410 X 10% m3, which was much larger than the other two

landslides.

- Annual precipitation in the basin is 5,000 mm. Tateyama has certainly the world’s highest rate of precipitation.
Debris flow generated by two consecutive breaks of landslide dams formed after the Mif.Tonbi landslide flowed
down the Joganji River over 40 km, reached the mouth of the river, and serious damage was caused fo many
people and property.

- Toyama Prefecture began sabo works in the Tafeyama Caldera in 1906, following floods or sediment-related
disasters from the Joganji River in 1893, after completion of river modification. In 1926 sabo works were
conducted under the direct control of the Ministry. The commencement of this project was more than 30 years
earlier than those in other large landslide areas.

Table 2 Overview of Japan's 3 major landslides
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Fig.4 Yukawa No.1 b Dam » ‘ | | ' Mt. Tonbi landslide Mt. Hieda landslide Oya landslide
(of the present No.1 Counter Dam £ . ~r S e Location Toyama Prefecture Nagano Prefecture Shizuoka Prefecture
of the Shiraiwa Sabo Dam) | o : ' | Sasin overview Yukawa River Urakawa River Oya River
Fig.o Changes of The Shiraiwa Sabo Dam (Joganji River system) (Himekawa Rivere system) (Abe River system)
. . . . 2 2 2
The Shiraiwa Sabo Dam is located at the outlet of the Tateyama Caldera on which collapsed earth and sand Catchment ared 260 km 22.0 km 16.3 km
accumulated. It is the core check dam of the “Overall Sabo Plan for the Joganji” designed by Akagi Masao, who is __Lengih Lo ki 120k 2.0 ki
|k n | he "Fath £ Mod Sabo Works” . N ded 1 bed. 1h hiliz h Riverbed slope 1/6.4 1/6.0 1/6.0
well Known In Japan as ine .oT er of Modern oapo Works-, To raise the ero led riverped, fnus stfablilizing the Annudl precipitation 5.000 mm 2800 mm 3000 mm
Tateyama Caldera and preventing sediment discharge. Construction was starfed in 1929 by the Tafeyama Sabo Date of occurrence April 9, 1858 August 8, 1911/April 26, 1912 October 28, 1707
Office of the former Home Ministry and complefed in 1939. It is a representative Japanese sabo facility; The main Cause of landslide Hetsu earihquoke urknown__ Hoel earthduake
dam is the highest sabo facility in Japan. It has a special composite structure, combining a gravity dam and an Csfimated landside volume 410 X 107 m — 150 - 107 m 120 X 10°m
earth-filled embankment dam covered with the concrete-bar square frames. In consideration of the 1858 large - 140 deaths, 7,000 victims, i ;T]'Sms(']”ggege(?ff;m 26 deaths (1 1966
earthquake, it was oonsTruoTed using a seismic design method. It is a structure of high academic value and a system 1,600 houses damaged (in 1858). 1o\ "4 ouses damaged Gin 1912).
that demonstrates the technical advancement of a modern sabo facility. Esfimated falling distance 42.5 km 9.6 km 4.2 km
Start time of sabo works 1906 (Toyama prefecture) 1964 (Ministry of Construction’) 1937 (Ministry of Home Affairs")
1096 (MiniSTry of Home AffGil’S*> INISTry o onsTrucTtion INISTry o ome airs
@ Hongu Sa bO Dam ) | | | " now the Ministry of Land, Infrastructure, Transport and Tourism

Before construction

Conclusion

In Japan, some sabo facilities that were constructed even earlier than the Tateyama Sabo sfill demonstrates
sabo effects; however, the Tafeyama Sabo is a fypical example of an infegrated sabo sysfem that ensures safefy
downstream of high-risk river reaches. Three representative sabo facilities with different objectfives according o
form were developed in the 1930s.

These facilities have retained their appearance at the time of consfruction and confinue fo demonstrate their
original disaster prevention function.

R s - ] , AN S PP The Tateyama Sabo was designed fo infegrate technology and practical knowledge fo minimize sediment-related
Fig.6 Changes of The Hongu Sabo Dam disasters. It was built in a harsh, mountainous, natural environment, where consfruction period ferm is limifed due
The Hongu Sabo Dam s a large-scale sabo dam constructed in the midstream of the Joganji River for sediment 0 snowfall. This extraordinary achievement is worthy of being recognized as an infegrafed sabo system..
storage. Its consfruction was started in 1935 and completed in 1936. It was constructed by the Joganji River Dam The Dorodani sabo Dams, shiraiwa sabo Dam and Hongu: Sabo Dam were deemed highly valuable in ferms of
Office of the former Home Ministry as part of the Joganji River Improvement Project. Construction of this dam was ~ fechnology and history, and designafed “Important Cultural Property of Japan in June 2009 and November
regarded as pre-work for the river improvement in the downsfream and ifs primary purpose was fo sfore sediment 2017. | |
flowing from the upstream. The sediment-trapping capacity (5.0 X 106 m3) is the largest of all dams in Japan. We hope that the value of the Tateyama Sabo and ifs effects will be shared throughout the world and handed

down to future generations as a precious heritage.
Typical case of sabo system for integrated river system control
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Fig.'/ Comprehensive sabo system for integrated river system control Engineering Vol.38, No.1, pp.23-26.



