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The Great Floods in Kii Peninsula brought by Typhoon Talas in 2011 caused great damage throughout southern Nara 
Prefecture, including Tenkawa Village, through deep-seated landslides.  Tenkawa Village is applying the lessons 
learned through this disaster, and is working on recovery and reconstruction under the principle of peaceful coexistence 
with nature. 
This report discusses the characteristics of this large-scale sediment-related disaster and the measures taken for future 
disaster risk reduction (DRR) and disaster risk management (DRM). 
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1. INTRODUCTION 

 
Tenkawa Village is located in the middle of Kii 

Peninsula. It has a population of 1,688 and an area 
of 175.7 km2 (Fig.1). 

It is surrounded by mountains that are 1,000 m to 
2,000 m above sea level, including such mountains 
as the Omine mountains, the “Roof of Kinki”, and 
Mt. Hakkyō (1,915 m), which is the highest moun-
tain in the Kinki region (Fig.2). Neighborhoods 
within valleys are located at an altitude of 441 m to 
820 m, with temperatures that are 3 ℃ to 5 ℃ 
lower than those of the Nara Basin in the northern 
prefecture. The area is suitable for summer vacation. 
Having an annual rainfall of 1,500 to 2,500 mm, this 
village is designated as Yoshino-Kumano National 
Park for the natural beauty of its mountains, can-
yons and virgin forest, which reside in high moun-
tains and valleys. 

The 2011 Floods, brought by Typhoon Talas in 
2011, caused great damage from deep-seated land-
slides throughout the southern Nara Prefecture, in-
cluding Tenkawa Village. 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  

Tenkawa Village 
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Fig. 1 Location of Tenkawa Village  

Fig. 2 Wide area map of Tenkawa Village  
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2. CHARACTERISTICS OF TYPHOON 
TALAS IN 2011 
 
The large-scale, powerful, and slow-moving Ty-

phoon Talas was formed in the vicinity of the Mar-
iana Islands at 9:00 a.m. on August 25, 2011; it 
moved northward, cut across the landmass of Japan 
by passing over the Shikoku and Chugoku areas, 
and exited onto the Japan Sea on September 4. Ty-
phoon Talas was large and slow moving, and rain-
fall continued for a long time, bringing a record 
heavy rain to a wide range of areas, mainly in the 
mountains. 

The total rainfall starting from August 30 ex-
ceeded 1,000 mm in a wide portion of the area 
mainly on Kii Peninsula, and it had reached 1,808.5 
mm in Kamikitayama of Kamikitayama Village in 
Nara Prefecture where the total precipitation was 
60 % of the annual average rainfall (Fig. 3).  

The total rainfall in Tenkawa had reached 1,175 
mm, which exceeded the record in this point since 
2010 (Fig. 4). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. DAMAGE IN TENKAWA VILLAGE 
 

3.1 Casualties 
In Ashinose, one teacher who lived in the faculty 

member housing died in a landslide at midnight on 
September 3. 

 
3.2 Houses and roads damaged 

A house damage investigation was launched at 
the end of September 2011 in accordance with the 
Japanese Act Concerning Support for Reconstruct-
ing Livelihood of Disaster Victims, and more inves-
tigations were conducted for the additional damage 
due to mold, etc. The damage situation as of the end 
of July 2012 is shown as follows (Table 1). Road 
and other damage in the village is shown in Table 2. 
 

 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 

 
3.3 Damage to tourism 

Tenkawa Village is a tourist spot with about 
600,000 visitors a year. Over 6,000 people cancelled 
their accommodation reservations until September 
31, 2011, due to Typhoon Talas and partly because 
of resulting harmful rumors. Between September 
and November, there were still 40 % to 80 % fewer 
visitors than the previous year, which had a great 
impact on Dorogawa Hot Spring, in spite of there 
being no direct damage from the disaster. 

 
3.4 Infrastructure-related damage 

Due to the impact from the landslide in Hiyami-
zu, the crucial lifelines, such as electricity, water 
and cable TV were cut-off for a long period of time 
in the central, as well as the western, part of the vil-
lage. 

 
3.5 Impact on schooling 

Because Prefectural Road 53 was closed due to 
the landslide in Hiyamizu, student kindergarten,  

Completely destroyed 13 houses

Large-scale partial damage 18 houses

Partial damage 16 houses

Above floor flooding 4 houses 

Underfloor flooding 14 houses

Village roads 8 locations 

Forest trails 24 locations 

Farmland 6 locations 

Footpaths A couple of locations

Climbing lines A couple of locations

Table 1 Damaged houses 

Table 2 Road and other damage, etc. 

Kamikitayama
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Source Meteorological Agency web site 

Fig. 3 Total rainfall contour map 
(2011/8/30 18:00 to 9/4 24:00) 

Hourly rainfall (left) 
Total rainfall (right) 

9/1 9/2 9/3 9/4
0 0 

50

40

30

20

10

1500

300 

600 

900 

1200

Fig. 4 Time series variation of rainfall in Tenkawa, 
Tenkawa Vil., Yoshino County, Nara Pref. 

(mm) (mm)

432

bterkl
Rechteck



3 

primary school and junior high school in the western 
part of the village had to use old Tenkawa Nishi Pri-
mary School as a “Temporary school” till their school 
buses became available on December 7. 

 
3.6 Impact of landslides 

The evacuation order was issued for people in 
Hirose due to the high risk of landslide on Septem-
ber 6, and they were forced to evacuate to “Furusato 
Center Tsudoi” until their safety was guaranteed on 
September 13th. Prefectural Road 53 was also 
closed for the same reason, leaving Nishinotani 
Forest Trail the only road available going to the 
west. 

 
4. DEVELOPMENT OF LARGE-SCALE 

SEDIMENT DISASTER 
 
In Tenkawa Village, rain began on August 31 

followed by strong wind and rain on September 3 
while a typhoon was approaching.  

Tsubonouchi suffered a great deal from the dis-
aster due to flooding and ponding caused by three 
deep-seated landslides which were blocking the riv-
er course (Fig.5 and Photo1). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.1 Landslide in Ashinose 
 
The long-continued rain caused the water level of 

the river to increase, and also resulted in a 
deep-seated landslide on the hillside slope in Ashi-
nose in Minamihiura at 22:00 on September 3 (es-
timated). A large amount of sediment due to the 
landslide flowed into the river, causing temporary 
sedimentation. The river changed its course, scrap-
ing off the athletic field of Tenkawa junior high 
school located on the other side of the river. One 
faculty member housing facility (six households) 
and a village housing facility (two households) lo-
cated adjacent to the field were washed away, caus-
ing one casualty (Photo 2). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.2 Landslide in Hiyamizu 
The day after the disaster in Ashinose, a 

deep-seated landslide on the hillside slope in 
Hiyamizu in Tsubonouchi occurred at 12:00 on 
September 4th. A large amount of sediment, due to 
the landslide, blocked the river course, causing the 
water level to increase in the blink of an eye. Be-
cause of the quick report of the first discoverer, an 
evacuation order to residents in Tsubonouchi and 
Minamihiura was issued, thus, nobody was harmed 
due to their quick actions. 

However, 65 houses were damaged in the up-
stream area due to river course blockage in 
Hiyamizu (Photo 3). 

Also, in the case of breaches resulting from the 
river course blockage, an evacuation order was is-
sued to the residents in the downstream areas (from 
Tsuzurao to Shiodani). After that, rivers whose 
courses were blocked, were gradually creating over-
flow erosion, but no abrupt breach or flood oc-
curred. Upstream, the water level of the river be-
came lower. 

 

Faculty member 
housing 

Village 
housing 
facilities 

Taken at 6:14, 9/4/2011 

Washed away
from here

Tenkawa J.H.S. 

Photo 2 Damage from landslide in Ashinose  
Faculty member housing and village housing facil-
ities washed away by landslide due to river course
blockage in Ashinose. 

Landslide in Tsu-
bonouchidani  
9:30 to 14:40 9/4 (Sun.) 

Tenkawa Primary school

Fig. 5 Damage from deep-seated landslide in
Tsubonouchi 

Photo 1 Tsubonouchi 

Benten Bldg

Landslide
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blockage(est). 
Flood(Ashinose) 
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4.3 Landslide in Tsubonouchidani  

A similar deep-seated landslide to the one in 
Hiyamizu, occurred in Tsubonouchidani on Sep-
tember 4th, causing river course blockage (Photo 
4). And a large amount of sediment flowed into the 
rivers. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5. LESSONS LEARNED FROM THE 2011 
FLOODS  
 
The 2011 Floods demonstrated the difficulty of 

conducting effective warnings and evacuations in 
conditions of continuous heavy rain, multiple 
small-scale landslides, which caused road cut-offs 
and disrupted communications, and intermittent 
power failure in many places in the village. The 
following are the measures that should be adopted 
from the lessons learned from the 2011 Floods: 

- Large-scale sediment disasters significantly 
bigger than those that had been predicted may 
occur. 

- Many national and prefectural routes tend to be 
cut off by small-scale landslides before 
large-scale sediment disaster events in small 
neighborhood of mountains, thus causing dis-
ruptions to transportation and communication. 

- Because both electric and data cables were 
down when roads were cut off, some munici-

palities experienced intermittent blackouts and 
disruption of cable TV, land and mobile phone 
services. 

 
6. APPROACH TO DISASTER RISK RE-

DUCTION (DRR) AND DISASTER RISK 
MANAGEMENT (DRM) 
 
In the wake of the 2011 Floods, disaster preven-

tion awareness of residents has improved signifi-
cantly. Self-disaster prevention activities have been 
performed, including self-establishment of emer-
gency supply stock, emergency drills and commu-
nication systems. Administrative bodies have been 
taking initiatives by supporting such activities for 
their sustainability in every single aspect. 

 
6.1 Setting of evacuation standards by community 

Because rain falls differently in different parts of 
the village, discussion with residents has been con-
ducted in order to establish evacuation standards by 
community. 

Field surveys will be conducted prior to the dis-
cussion with residents, and locally focused DRM 
maps will be created based on the information ob-
tained from the local residents in a wide range of 
areas, and then evacuation standards will be estab-
lished with a focus on feasibility based on those 
maps. These standards shall be established by the 
residents with standards (factors) of their own, but 
not for the public office to issue evacuation an-
nouncements, and to be run by the residents having 
a mutual recognition with the public office. 

prevention experts examined the risks in the dif-
ferent areas, evacuation centers and the evacuation 
routes in the potential damage zones, to share opin-
ions about the dangerous locations and evacuation 
methods at the time of emergency (Photo 5, 6).   

 
Details are as follows: 
- Dangerous locations at the time of heavy rain 
- Disaster records 
- Folklore related to disaster reduction, and 

wisdom for protecting oneself 
- Others 

 
 
 
 
 
 
 
 

Photo 4 River course blockage from landslide 
in Tsubonouchidani 

Minamihiura

Photo 3 Damage from landslide in Hiyamizu 

434

bterkl
Rechteck



5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 6.1.1 Field survey and locally focused DRM 
map-making 
Based on the locally focused DRM maps, local 

residents, people from the public office and disaster  
The findings will be used in the DRM maps to 

inform residents by providing them with basic data 
to establish local evacuation standards for being 
ready to take actions (Fig.6).    

Field survey for DRM map-making discovered 
the risk factors including abandoned thinning logs, 
boulders on the slopes in the valleys and scouring of 
bridge abutments which local residents did not even 
know about. The Public office and the local resi-
dents exchanged information in these activities. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6.1.2 Setting of evacuation warning standards 
Tsubonouchi, which suffered from extensive 

damage in the 2011 Floods, is taking the lead in es-
tablishing evacuation standards. 

Tsubonouchi has the potential to become isolated 
if Benten Bridge, which is the only bridge available 
for access to the main prefectural roads, goes under 
water, because the riverbeds are already significantly 
high from accumulation of large amounts of sedi-
ment, in addition to three locations having been 
damaged by the deep-seated landslides nearby. The 
residents came forward to develop their own evacu-
ation standards.  

Development of the evacuation standards for 
Tsubonouchi took the following procedures: 

 
6.1.3 Setting of evacuation warning standards in 

Tsubonouchi 
 

(1) Employees of the public office collected outflow 
discharge data and water level data (at Benten 
Bridge) in Typhoon Guchol and Typhoon Talim 
in June 2012. These data were used to create a 
chart of water levels dangerous for crossing 
Benten Bridge (Photo 7). 

 
 
 
 
 
 
 
 
 
 
 
 

 
(2) Provisional evacuation standards against isola-

tion were established with accumulated sedi-
ment in the riverbeds in mind after discussion 
with the residents. 
 

- Announcement standards for evacuation prepa-
rations: Outflow discharge data of Tsuzurao 
Dam---450 tons/sec. 

- Announcement standards for evacuation orders:  

Outflow discharge of Tsuzurao Dam---650 
tons/sec. 

Water gauge

Photo 7 Water gauge to monitor water level  

Benten Bridge

Photo 5 Interviews with residents 

Photo 6 Local field survey 

Fig.6 DRM map example(Kawai district ) 
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The evacuation standards were determined by 
discussions with the local residents, and will be re-
viewed based on “Problem evaluation in emergency 
drills” or “Future rainfall and recorded river water 
level” to meet the circumstances of the area. 

In addition, simplified water-gauges (relative 
height from the road surfaces) were installed in loca-
tions where they are easy to spot, including near 
evacuation centers, etc. in the village, as one of the 
means for assessing the risk of a landslide (Photo 8). 

 
 

 

 

 
 
 
 
 
 
 

 
6.2 Emergency supplies 

In the 2011 Floods, neighborhoods were isolated 
due to disruptions of main prefectural roads as well 
as lifelines including electricity, etc. Based on this 
experience, emergency storage facilities were in-
stalled in the different areas of the village to stock 
up on water, food and equipment, etc. for possible 
isolation, providing minimum living and information 
collection methods. 

Because the roads between the neighborhoods are 
likely to be disrupted by landslides in the western 
part of the village, emergency warehouses were in-
stalled for all evacuation centers in the area as a spe-
cific initiative to prepare for disaster. In the central 
and eastern parts of the village, emergency ware-
houses were installed in four emergency locations in 
a wide range of the area, because the neighborhoods 
in this area are not likely to be isolated since there 
are multiple road networks in the area (Photo 9). 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
The supplies stored in the emergency warehouses 

were selected as useful to everybody in an emer-
gency while being easy to maintain, after many 
consultations with local residents. Residents had 
arranged a partition. 

Water, food, equipment, generators (liquefied pe-
troleum gas), oil space heaters, Lanterns, batteries, 
medical kits, floodlights, etc. (Photo 10). 

 

 

 
 
 
 
 
 
 
 
 

6.3 Communication system 
One of the biggest difficulties people had to put 

up with for an extended period of time during the 
2011 Floods was communication between the pub-
lic office and the communities, due to disruptions of 
infrastructure and to power failure for an extended 
period of time. An evacuation order was issued to 
the residents in the isolated areas when roads were 
cut off by landslides, but there was no way of 
knowing whether or not the information was deliv-
ered correctly. In the government building, em-
ployees of the public office and other people con-
cerned, were in a turmoil trying in full force to con-
tact people by calling their friends, etc. 

The following initiatives have been implemented 
in order to strengthen the communication system: 

(1) Individual emergency wireless receiver  

Photo 8 Simplified water-gauge  

Visible from the evacuation center 

Reflector which is visible in 
the dark 

Photo 10 Inside of an emergency warehouse 

Photo 9 New emergency warehouse 
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Individual wireless receivers, which are in-
stalled in all households, can provide reception 
of broadcasts, using batteries, during a 
long-term power failure in a disaster (Photo 11). 

Batteries were distributed in case of power fail-
ure.  

 

 

 

 

 

 

 

 

 

 

 
(2) Ensuring multiple means of communication  
Information for contacting headmen and deputy 
headmen, etc. of all wards (cell phone numbers 
and home addresses) was collected, whereas a 
rotary dial phone, which can be used during a 
power failure, was installed in the home of the 
headman of each ward.  
(3) Continuous use of existing radio commu-

nications equipment for disaster prevention and 

administration (analog 60MHz)  

   

Digital wireless communication once was on the 
table. However, because the village is located on 
steep mountains, an individual receiver is the main 
communication tool, realizing such an idea is con-
cluded to be quite difficult. Instead, improvement of 
existing equipment for long time use is the way to 
go (Photo 12). 

More speakers have been installed in the areas 
where messages from the outside speakers are not 
well received.  

 

 

 

 

 

 

 

 

 

6.4 Disaster prevention education and emergency 
drills 

The village has been taking initiatives in coopera-
tion with the Japanese government and the prefec-
tural government in disaster prevention education 
and emergency drills, to hand down the lessons 
learned from the past disasters, and in order to take 
ideal actions at the time of emergency. 

 
6.4.1 Emergency drills 

Emergency drills in Tsubonouchi in 2012, and in 
Wada in 2013 were conducted. 

Secondary evacuation, disaster prevention exer-
cise, and emergency rice cooking, etc. were prac-
ticed in the emergency drills (Photo 13 and Photo 

14). 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
6.4.2 Disaster prevention lecture for village pub-

lic employees 
Training on how to use weather i nformation, etc. 

was provided by Nara Local Meteorological Obser-
vatory (Photo 15). 

 

 

 

 

 

 

Photo 6.9 Evacuation exercise in an 
emergency drill  

Photo 6.10 Emergency exercise in an 
emergency drill 

Photo 13 Evacuation exercise in an 
emergency drill 

Photo 14 Emergency exercise in an 
emergency drill 

Photo 12 Emergency outdoor wireless speaker 

Photo 11 
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6.4.3 Publication of newsletter 

In addition to publishing a special issue that fea-
tures damage details in the 2011 Floods, a monthly 
village newsletter now has a page about disaster 
management to talk about a variety of disaster pre-
vention related information (Photo 16). 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

7. SUMMARY 
 
Tenkawa Village has, jointly with Nara Prefecture, 

selected several study sites within the village to de-
velop an integrated system for monitoring, warning 
and evacuation. At each study site, a practical moni-
toring, warning, and evacuation system, which takes 
into account the demographics of the community 
and the location of evacuation centers, is being de-
veloped through a combination of risk analysis on 
small-, medium-, and large-compound sedi-
ment-related disaster risk and flood risk, as well as 
resident input. 

For disasters that occur rarely, but have extensive 

damage potential, such as deep-seated landslides, the 
key is to strengthen the ability of local communities 
to protect themselves. Tenkawa Village, together 
with Nara Prefecture, is constructing an enabling 
environment for sustainable community-driven DRR 
and DRM activities that keeps the lessons learned 
from past disasters alive. 
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Photo 6.12 Flood prevention-related 
information in a newsletter 

Photo 15 Disaster prevention lecture for vil-
lage public employees 

Photo 16 Flood prevention-related infor-
mation in a newsletter 
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