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1. BASIC CONCEPT OF EVACUATION SYSTEM IN THE CDPP
AREAS

i.1 Basic Concept

As mentioned in Chapter 1 of Annex-2, the main objective for community disaster
evacuation system is to minimise the human damages due to mountainous disasters such
as landslides, debris flows, slope failures and floods. The concept of evacuation system
is that the people shall escape from the energy of disasters with less structure measures.
In the engineering viewpoint, the disaster prevention measures were usually taken to
assume the design force of the disasters and to design the countermeasures which is more
stronger than the design force, However, the design force of disasters in the Study Area
would be quite big, and the massive structures will be required to meet the design foree if
such structural engineering approach is taken. It will be resulted too expensive to be
viable in the rural economical viewpoint,

Considering the above, it was proposed to be taken the three different approaches in the
Community Disaster Prevention Plans, which are consisted of :

1)  Disaster prevention approach,
2)  Disaster mitigation approach, and
3)  Disaster evacuation approach.

The prevention approach is according to the structural engineering viewpoint, and the
design of the disaster prevention structures will be determined in the minimum required
design force. It will be expected to be effective immediately but only within the range of
the design disaster scale. The mitigation approach is aiming at reduction of disaster
potential in the area, which means that the occurrence of disaster would be smaller by the
mitigation measures such as gabion works, hillside works as well as bioengineering
works. In such approach, there will be no design calculation. And it will not be clear the
effects in quantity in a short time, but it must be highly effective to reduce the disaster
potential in the long term viewpoints, Combining with the mitigation approach, the
prevention mieasures would be more effective in the long term viewpaint,

Under such conditions, the evacuation approach will be in the very important roles. The

main objective is to minimise the human damages under the less reliability in the
prevention as well as the mitigation measures. :
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The following figure shows the role of the prevention measures (structural measures), the
mitigation measures (bioengineering and forest management measures) and the evacuation
neasures:
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Schematic Concept of Disaster Prevention Measures

As shown in the figure above, the evacuation system will cover the larger scale of
disasters which cannot managed by the protection measures as well as the mitigation
measures although the physical facilities such as farm land, rural infrastructures cannot
save by the evacuation measures.

1.2 Importance of Evacuation System in Nepal

The community disaster evacnation system will be played quite important role of disaster
management activities in Nepal. The whole country of Nepal has generally high potential
of mountain disasters such as debris flows, landslides, slope failures as well as the
floods. On the other hand, the structueal countermeasures against the disaster potential
are almost noting in the mountain and river sides. There are some disaster mitigation
measures such as gabion protection works, bioengineering works and hillside tree
plantation works and so on. However, such disaster mitigation measures would effect in
the long term viewpoints, and there is less reliability in the engineering viewpoints.
Moreover, there are millions of such high hazardous areas in Nepal in the view of
topography and geology. And it is not possible to provide stiuctural countermeasures for
all the dangercus areas in a short time.

On the other hand, the disaster evacuation approach is sonmetimes quite effective without
any preventive stuctures. In the previous experiences, the timely evacuation activities
made no human damages although the physical disaster damages were quite big.

In the case of July 1993 disaster, there are no human damages at Bhainse villages in
Makwanpur district, which is located along the Tribhuvan highway, around 17 km north
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from Hetauda. The Hetauda bridge crossing over the upper Rapti river along the
Tribhuvan highway was completely washed out, and also Kulekhani No.2 hydropower
plants were severely damiaged in Bhainse village.  However, there were no human
darnages at the community. The debris flow which made damages (o the bridge,
hydropower stations as well as the residential arcas, attacked the community at 9 o’clock
p.m. on July 19, 1993, but all the villagers have already evacuated to the bank office
which is located on the higher portion of the community. There is an anny camp located
in the community to guard the hydropower station. The army instructed to the villagers to
evacuate the bank at 8 o’clock, one hour before the occurrence of the disaster.

In the case of Bhainse village, the army’s knowledge of the disaster potential made
possible to realise the effective evacuation activities. On the other hand, most of the
villages have no such opportunities to be supported by the army, police or other educated
people. 'The importance for evacuation system is therefore that the people in the area shall
fully understand the hazard potential of their village, and they shall notice that where is
the safer zone in their village, and when and how to evacuate at the emeigency case. For
getting such knowledge, effective awareness and education system will be required. The
government is highly expected to have such roles to minimise the human damages by the
disasters. In the people’s side also, it is highly required to form the community disaster
evacuation committee to assess the evacunation system under the technical support from
the government. ‘The human damages by the disaster shall be minimised by the disaster
evacuation measures.

1.3 Procedures of System Design

Figure 1.3.1 shows the procedures of system design for community disaster evacuation
system. Prior to proceeding the system design, the hearing survey for respective
community is carried out. ‘The survey aims to investigate the actual evacuation activities
and patterns which were done at the 1993 disaster by the people. Based on the survey
results, the judgement of existing evacuation will be made in the technical viewpoints.
Then, the problems in the existing evacuation activities are listed up, and to assess the
solutions.

In parallel to the hearing survey at site, the advanced evacuation system in Japan will be
investigated. Based on the investigation results, the aspects which can be applied in the
system design in Nepal shall be found for improvement of the existing evacuation
activities in the Study area,

Based on the both investigation results, the optimum solutions for the major issues in the
existing evacuation activities in the communities are proposed and the community disaster
evacuation system planning will be carried out. In the planning stage, it is considered that
the application of appropriate technologies with adequate reliability in the proposed
system taking into account the various successful and unsuccessful experiences in the
evacuation system of Japan.
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2. INVESTIGATION OF EVACUATION SYSTEM
2.1 Hearing Survey for Existing Evacuation Activities
2.1.1  Survey Method

Hearing survey is carried out in October 1996 for grasping the detail of cvacuation
aclivities in the three communities, Phedigaon, Namtar and Chisapani at the time of July
1993 disaster. Each SO houscholds scattered in the community are selected in the three
communities for collecting information according to the questionnaire as shown in Table
2.1.1, which is consisted of 15 questions. The detail of the results are in Attachment A5-
1. The location of sampled houses are shown in Figure 2.1.1 for Phedigaon and
Chisapani, and Figure 2.1.2 for Namtar respectively.

There are two main objectives of the hearing survey as shown below:

1) Tofind out the existing evacuation pattem of the people,
2)  To find out the destination and procedures of evacuation activities.

2.1.2  Results of Hearing Survey

Tables 2.1.2 through 2.1.4 summarise the results of the hearing survey for three
communities of Phedigaon, Namtar and Chisapani respectively. The results of the
hearing survey is presented below for the major questions:

In Question 2 of the questionnaire, the caste of samples are shown. According to the
survey, it was found that the destination of evacuation doesn’t depend on the caste, and
there will be no problems to stay in the same cvacuation shelter in different caste in the
case of emergency. The local people clearly answered that there will be no difficolties to
stay the same place in the different caste at the emergency case.

In Question 6, whether the evacuation activities have made or not is asked. According to
the survey, 56% of Phedigaon, 62% of Namtar and 100% of Chisapani made actions for
evacuation. It is remarkable that all the sampled housechold in Chisapani evacuated to
somewhere, which indicates that the cffective evacuation system would be highly
respected as the countermeasures against disasters in Chisapani.

In Question 7, the timing of evacuation activities is asked. According to the survey,
many people in Phedigaon and Namilar have evacuated in the evening or the night. On the
other hand, about 90% of the samples in Chisapani have evacuated in the evening or the
next morning, and nobody made actions in the night. The heaviest rainstorm occurred at
4 o’clock in the evening at Tistung as shown in Figure 2.1.3, and it seems that the
evacuation at the next moming is not timely for effective evacuation activities. On the
other hand, topography in Chisapani is so steep and it is completely dark at night due to
no electricity. Considering the above, it is assumed that people in Chisapani could not
make actions at night due to difficullies in physical conditions, and they have tc wait until
next morning for comniencing evacuation activities.

In Question 8, the reasons for making evacuation activilies are asked. The survey resulls
indicate that the most of them decided to evacuate because of observing abnormal disaster
phenomena such as heavy fain, occurrence of landstides or slope failures, and flush
floods in the stream nearby the residences. Based on the above results, it was understood
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that the many of villagers can identify the abnormal natural phenomena in the village, and
that triggered to determine to evacuate by themselves.

In Question 9, the destination of evacuation place was asked. Figures 2.1.4 and 2.1.5
describe the survey results of the origin and destination of the evacuation activities in
Phedigaon/ Chisapani and Namtar respectively. The results indicate that many villagers
decided the evacnation destination prior to the ¢vacuation actions, and they have their own
safety zones in their viewpoints. The safety zones as well as the dangerous zones listed
up by the villagers are shown in Figures 2.1.4 and 2.1.5. The distance of the evacuation
route is generally within 150 m for Namtar, within 400 m for Phedigaon and within 260
m in Chisapani. However, some villagers in the eastern part of Chisapani have evacuated
about 1 km away crossing over the mountain ridge due to flooding in the stream to the
western safety area. In Nantar, those who live on the river terrace evacuated from the
edge to the centre of river terrace with the distance about 300 m to 600 m. In the
mountain area such as Phedigaon and Chisapani, it tends to evacuate from the lower area
to the upper area of the slope. In the river terrace such as Namtar, they are generally
evacuating from the edge to the centre of the river terrace. Such tendencies are reasonable
in the view of disaster mechanism.

fn Question 10, the unit of evacuation activities is asked. According to the survey, most
of the villagers made evacuation actions by family, except Chisapani. In the case of
Chisapani, some groups consisted of the neighbours are tentatively formed and made
evacuation actions by the group.

In Question 11, the location of dangerous areas to the disasters are asked. The raised
dangerous areas by the villagers are shown in Figures 2,1.4 and 2.1.5, and which are
almost covered with the high hazard areas defined in the Hazard Maps which are shown
in Annex-1.

In Question 12, the reasons not to evacuate are asked. According to the survey, there are
two major reasons for not to evacuate as below:

1)  Because, they don’t know where to evacuate,
2)  Because, they feel that staying is much safer than evacuating somewhere.

Based on the above results, to show the safer zones in the community against disasters
from the technical viewpoints would be effective for the villagers to identify the proper
destination for evacuation. In addition, it was seen that some villagers didn’t evacuate for
saving elders or livestock which cannot evacuate by themselves.

In Question I3, the necessity of evacuation system is asked. According to the survey, all
the samples insisted on the necessity of the evacuation systeny.

In Question 14, the location of the safety zones in the communily are asked. Figures
2.1.4 and 2.1.5 show the locations of safety zones identified by the villagers. They have
clear reasons why the identified places are safer than others in the viewpoints of
topography and landuse conditions. The selected safety areas by the villagers are almost
within the non-hazard areas defined in Hazard Map in Annex-1. However, the detail
assessment of the safety of the evacvated places should be done and some alternative
evacuation places may be required. '

In Question 15, the ownership of facilities such as TV, radio and watch are asked.
According to the survey, about 60% of samples own the radio and watch. It seems that
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weather forecasting information through radio broadcast would be effective for some
disaster preparedness activitics.

2.1.3  Assessment of Current Evacuation Activities in the Communities

Based on the results of hearing survey, the current evacuation activities in the Study area
are assessed. The following issues were revealed in the engineering viewpoints by
respective process of evacuation activities:

(n Disaster Forecasting or Assuming Process

a)  Villagers can identify the abnormal phenomena of natural conditions prior
to the occurrence of disasters.

b)  Disaster forecast by measurement of rainstorm would be quite useful, but
it will take time to accumulale the data and to analyse the correlation
between rainfall pattern and the occurrence of disasters.

¢) 'The appropriate measures for assuming disasters in prior shall be found
based on the observed abnormal naturat phenomena by the villagers.

(2) Criteria for Evacuation Activities and Timing of Evacuation

a)  Fiading the abnormal phenomena of natural conditions, such as heavy
rainstorm, landstides and flooding are the criteria for activating evacuation.

b) Many villagers in Phedigaon and Nantar have made evacuation aclivities
prior to the occurrence of disasters.

¢}  Many villagers in Chisapani have evacuated in the next morning. It was
not timely evacuation activities, and it would be required to provide the
alternative criteria for evacuation activities to make the earlier cvacuatlon
activities.

d) Reason for delay of evacuation in Chisapani is due to the occurrence of
landslide in midnight.

e) Some villagers have decided to evacuate by secing the collapse of the
house nearby. This is too late to commence the action of evacuation.
Some other criteria would be required for timely evacuation activities.

3 Evacuation oute and Destination
a)  About 70% of villagers recognised the appropriate evacuation destinations
prior to the disaster occorrence, and those who live in the safer area
recognised well that the ev’acuation aclivities are not required for them,

b) To aware the resulls of hazard mapping would be quite effective for
functioning the proper evacuation activities.

c)  Evacuation activities are nwinly done by family or neighbouring families.

Under such condition, planing unit for system design would be
preferable by family or neighbouring families.
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d)  The routes from the origin to the destination for evacuation are not pro‘per
in many cases. The safer route should be introduced in the view of
disaster mechanism,

¢)  The destination of evacuation are mainly private houses or schools in the
safer areas, and it was observed that some villagers were force to go out
from the destination and to look for another place due to insufficient
capacity of the destination,

(4) Other Issues

a) The weak for ecvacuation activities such as old people and babies exist in
some families. In that case, it would be quite difficult to have evacuation
actions. Some co-operation system among neighbours will be necessary
to provide effective evacuation system.

b) Some people didn’t evacuate to save the properties such as liveslock.
Assessment for saving properties would be important for the villagers,
however, the human lives should be saved prior to thal. The main
objective and policy of evacuation system should be aware and the people
should understand that to save human lives is the most important.

¢)  Almost all villagers recognise the necessity of evacuation system, which is
more reliable than the existing evacuation activities.

2.1.4  Major Issues of Current Evacuation Activities in the Community

The issues of current evacuation activities are found based on the assessment of survey
results mentioned above, which will be major points for the system design for improved
evacuation systent in respective community:

(1)  Disaster forecasting or assuming process

- The villagers are generally sensitive to the abnormal phenomena of natural
conditions, and the criteria for commencing evacuation activities mainly depend
on the villagers sensitivities. As the results, many people recognised the
dangerous prior to the occurrence of disasters.

(2)  Transmission of information process within the community

- There are active tearn works among the neighbours in the community, and it
seems that there are high possibilities to form the disaster evacuation committee
in the community.

3) Evacuation timing

- The evacuation timing are generally not appropriate considering the occurrence
of the disasters. It was too late to commence the evacuation actions though
they could assume the disasler potential by abnormal phenomena timely.
Alterpative criteria for commencing evacuation activities would be required to
improve the current evacuation activities. _ :
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(4)  Evacuation route

- They have taken the existing trail from their houses to the destinations for
evacuation. Along the trails, however, there are usually high possibility to
occur landshdes, collapses or debris flows according to the long term
experiences in Japan. The evacuation routes which they have taken should be
carcfully reviewed and altemative route shall be found if necessary.

() Evacuation places

- It was found that some people could not evacuate due to no safer areas nearby.
The scattered evacuation places in the safer areas will be required to provide the
appropriate destinations for all the villagers.

- In some destinations, no buildings or insufficient capacity of buildings arc
observed and some villagers were force to go out from the destinations and to
look for another destination under the storm rainfail condition. Multipurpose
shelters would be effective to solve the malters construcling at the scattered
locations in the community.

(6} Awareness

- Some people could not identify the proper destination for evacuation. Also
some people have evacuated even then the location of their houses are within
non-hazardous areas. Awareness of the results of hazard assessment would be
effective for the villagers to recognise the hazard level of their residence, as
well as to find out the appropriate destination from their houses.

- Some people didn't evacuate to save properties such as livestock. It is
recomnind to evacuate without such propertics to save the human lives.
Education for disaster evacuation would be required to minimise the human
damages.

(7)  The weak against disasters

- In some families, there are the weak against disasters such as old people or
babies. Some spemal criteria for earlier commencing evacuation activities or
co-operation system among the neighbouring families would be required.

2.2 Disaster Warning and Evacuation System in Japan
2.2.1  Exiting Disaster Warning and Evacuation System in Japan

Figure 2.2.1 shows the frame of existing disaster warning and evacuation system in
Japan. The system is generally consisted of the following 5 sub-systems:

1)  Data collection sub- -system,

2)  Data processing and waming decision sub- system
3)  Warning transmission sub-system,

4)  Aerial warning and evacuation sub-system.

The detail of each component is explained as follows:

A5-8



JIGA / DISASTER PREVENTION STUDY
N THE CENIRAL DEVS&%E!\(JEEY REGION OF NEPAL

() Data Collection

Data collection for disaster forecasting, wamning and evacuation system is generally
carricd out by the central or local government. Most of the data collected by the
government are meteo-hydrological data such as real time rainfall and water level at the
various points.

One of main government agency for collecting data is Meteorological Agency which
utilise the Automated Meteorological Data Acquisition System (AMeDAS), meteorological
radar as well as meteorological satellite called “Himawari”. AMeDAS is the nation-wide
network of automatic raingauge stations which is collected the real time of the
precipitation and automatically transmitted to the regional office through the radio wave
transntission. The meteorological radar observe the acrial rainfall distribution by radar.
The meteorological satellite observe the cloud distribution, thickness and the movement.
Based on the three different data and information, weather forecasting is made by the
Meteorological Agency and report to public through mass media.

Another major government agency for data collection for disaster management is Ministry
of Construction. It is responsible for river management, and it developed basin-wide
metco-hydrological observation network for the major river basins in Japan. In addition
to the meteo-hydrological gauge networks, it owns meteorological radar to grasp the
aerial rainfail distribution, which is also useful to forecast the further river phenomena.

Besides, Ministy of Construction is responsible for observing the debris flow and
volcano mudflow at the major high hazardous areas. The observation system is
composed of debris flow sensors, raingauge stations, waming loud speakers, video
monitors and so on.

At local government including cities, towns and villages, they mainly receives such
meteo-hydrological information from the government, however, some local information
such as various alarming phenomena and damages information are collected by the local
government, and transmitting to the central government.  Besides them, the meteo-
hydrological data for the minor river basins are collected and managed by the local
government themselves.

2) Data Processing and Waming Criteria

In Japan, most of the collected data at site are transmitted through radio wave and
automatically input the computer data base, and there is no manual process from
observation to data processing.

Based on the processed data, various forecasting analysis are executed by computer
simulation model for flood, debris flow and so on. Based on the current conditions and
further forecasting conditions of natural hazard, alarming and waming information are
issued. The criteria for alarming and waming have been determined based on the
accumulated observation data for long term, and the criteria are reviewed periodically.

The alarming and warning information issued by the central government are timely
transmitted to the local govermnment by the various measures. The local goverament and
municipalities assessed the information from the government as well as their own data
collected by the observation networks and information from the regional offices, and the
warning order is issued based on the assessment results by the responsible government
agencies, : : . '-
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(3)  Waming Transmission System

There are three major routes of disaster information transmission from the government to
the people: government routes, mass media route and self dissemination route.

Government route are mainly provided by the central or local government through radio
wave. People can receive the alarming and warning information directly through the loud
speakers, patrol cars and so on. However, there are some difficulties to receive the
information due to limitation of lond speaker stations and patrol cars. In addition, it is
reported that such information sometimes could not be caught by the people due to heavy
sound of rainstorm or flood.

Mass media route is played the major roles for the warning transmission (o the people. At
the time of high hazardous natural events, the special broadcast programs are provided
and the latest information is transmitted to the people thorough television and radio. The
information through mass media is timely and quite useful for the people to grasp the real
situation of the natural hazard.

Self dissemination route is provided by the regional disaster evacuation comniittee, which
is generally formed by the people’s group. It usually have information relay system from
neighbour-to neighbour. The system is quite simple and effective without any
instruments, however, it is not always functional in case that the group is too big and the
network is to wide by spreading the residents.

In the case of Nepal, the self dissemination route would be applicable for improving the
current waming (ransmission activities. In addition, it is recommendable to develop the
nation-wide weather observation system as well as the development of the timely weather
report through mass media.

(4) LEvacuation system

Evacuation system is usually formulated by the local government such as cities, towns
and villages. The administrative area is generally divided info many units for independent
evacuation activitics. The government advises and supports their evacuation activities
such as provision of evacuation shelters instruction of evacuation route and so on.,

For example, the construction of evacuation shelters and destination of respective
evacuation unit group are planned and developed by the local government, In many
cases, Lhe public facilities such as school, community hall, temples is generally appointed
as the evacuation shelters. ‘The respective evacuation unit group is informed their
destination and route by the government through public information. At the emergency
case, the unit evacuation group will evacuate to the destination by themselves, and the
government would provide the various services such as medical service, food supply and
so on,

Beside them, the local govpmmeht would have intensive dissemination and education
activities to the people to instruct alarming phenomena of disasters, preparedness of
instruments such as torch light, drinking water, dried food, radio equipment and so on.

2.2.2 Collected Alarming Phenomena for Mountain Disasters in Japan

) Observed Alarming Phenomena for Mountain Disasters
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In the hearing survey to the villagers, the Study Team asked whether the remarkable or
abnormal phenomena are observed or not prior to the disaster in July 1993, However, no
specific replies were given by the villagers and no concrete alarming phenomena were
collected by the filed investigation.

On the other hand, various alarming phenomena for disasters are accumulated by the
experience of disasters in Japan, and the some of collected information in Japan would be
applicable to identify the alarming phenomena in Nepal so that there are many similarities
between Japan and Nepal in terms of geology, topography as well as the natural
mechanism of disasters.

The followings are the various alarming phenomena collected in Japan for respective type
of natural hazard: :

1) Alarming phenomena for debris flow

a)  Abnormal heavy vibrating sound are occurred in the mountain.

b)  The strcam flow suddenly changes such as being muddy or mixing the
wooden chips.

¢)  Fiood discharge decreases suddenly in spite that heavy rain is observed
continuously,

dy  Big sound of rolling stones or bursting trees are heard,

e}  The slope failures are observed near by,

f)  Abnormal smells are felt.

2) Alarming Phenomena for Landslide

a)  Cracks are observed on the ground,

b)  Downlift or uplift of the lands are observed,

¢)  The water level of pond or lake is suddenly changed,

d)  Water in the well is suddenly becoming muddy,

e)  Pressure water comes out from the slope,

f)  Trees on the slope are heavily swinging or falling down,

g)  Many underground insects such as earthworms are observed on the
ground,

h)  Abnormal sells are felt,

3) Alarming Phenomena for stope failure

a)  Small pieces of stones fall down from the cliff,

b)  Cracks arc observed on the slope or cliff,

¢)  Ground water comes out from the hillslope or chiff,

d)  The spring walter suddenly increases or decreases,

¢)  The spring water becomes muddy,

f)  Sound is observed prior to big slope failure,

g)  Trees on the cliff are heavily swinging or falling down,
h)  Abnormal smells are felt,

(2) Warmning Criteria for Storm Rainfall in Mountainous Area in Japan
In addition to such alarming phenomena for respective mountain disaster, the phenomena

of storm rainfall is also useful to assume the disaster in near future so that the alarming
phenomena listed above are occurred due to heavy rainstorm. Regarding the refationship
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between storm rainfall and the mountain disasters, the following phenomena are revealed
in Japan:

" a)  There is a still high_possibility to occur mountain_disasters even after the
heavy rainstorm
The large scale of mountain disasters such as debris flow, landslide and
slope failure occur mainly after cumulative rainfall with a few hundred
millimetres. This is because, such earth moving phenomena are generally
required to infiltrate the mountain completely and high groundwater
pressure is observed. To rising up the ground water level, it is usually
required large amount of rainfall continuously. In some cases, the
mountain disasters in large scale occurred at the small rainfall after the
heavy storm passed. Considering the above experiences, it is required to
make attention even the heavy rainstorm is phased out and careful patrol
shall be continued.

b}  Attentions shall be paid once heavy rainstorm are observed
According to the watchers of large scale mountain disasters in Japan, the
rainstorm intensity at the disaster is remarkably high such as:

- Just like a upside down of the bucket with full of water,

- Just like immediately filled with the rainfall when they open the
mouth toward the sky,

- cannot hear anything due to the sound of rainstorm.

The high rainfall intensity as the above condilion would trigger the
mountainous disasters such as debris flow, landslides and slope failure.

c) There is a strong relationship between_storm rainfall patiern and the
occurrence of mountain disasters
Generally, the slope failures and landslides will occur about 3 to 4 hours
after the heaviest rainstorm are observed. The tendencies of local storm in
the mountain region ar¢ to change the rainfall intensity for every 2 or 3
hours, then the mounntain disasters occurs generally after the second cycle
of the heavy rainstorm. Considering the above phenomena, the
observation of rainfall pattern would be effective to forecast the
mountainous disasters, particularly to catch the first cycle of the high
intensity of rainstorm. :

Beside, it is a tendency that the local rainstorm occurs at midnight or early
moming. Accordingly, it would be required to pay due attention for 24
hours during the rainstorm.

In many cases, large scale of mountainous disasters will occur after observed a few
hundred millimetre of cumulative precipitation.,

Reflecting such strong relationship of storm rainfall pattern and the occurrence of
mountain disasters, the warning criteria for heavy rainstorm are established in Japan,
particularly in the mountainous arcas as follows:

Warning criteria for storm rainfall in mountainous area in Japan

a)  Cumulative precipilation : more than 100 or 120 mm,
b)  Hourly rainfall : more than 50 or 60 mm,
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EX-5

¢) 3 hours rainfall : more than 100 or 120 mm,
d) 24 hours rainfall : more than 250 mm.
3 Mechanism of Alarming Phenomena

As for the observed alarming phenomena for mountain disasters listed above, there are
some scientific reasons of occurrence such as the phenomena prior to the disasters. The
mechanism of the alarming phenomena are explained in the followings:

1)  For debris flow

a)

b)

d)

Abnormal heavy vibrating sound are occurred in the mountain

It is the sound of debris flow from the mountain. Therefore, the debris
flow may flow down to the downstream plateau with amplifying by
eroding river bed and river banks from the upstream.

The stream flow suddenly changes such as being muddy or mixing_the
wooden chips, twigs or planks,

Tt means that soil crosion or slope failures becomes active in the upstream
basins in the mountain.

Flood discharge decreases_suddenly in spite that heavy._rain is observed
continuously - _

It is the symptom that some abnormal phenomena occur along the river on
upstream, such as dam up by the debris material or slope failures along the
river bank, or dam break of such trapped material on the river and the
stored water flush flowing to the downstream.

Big sound of rolling stones or bursting trees are heard

1t is the sound of debris flow occurred in the mountain.

The slope failures are observed near by
In that case, there is a possibility of the occurrence of slope failures in
upstream and become debris flow to the downstream.

Abnormal smells are felt
The source of such smell is unknown. But there are many cases that such
smell are felt together with debris flow, landslides and slope failures,

2} For Landslide

All the listed atarming phenomena for landslides are mainly due to change of
water pressure in the ground as well as the affect to the flow condition of

- permeable layer of ground water. Due 1o such change of ground water
conditions, the insects live in underground came out to the surface,

3) . For slope failures

a) -

Small pieces of stones fall down from the cliff : .

The small pieces of stone were removed from the cliff due to remarkable
shearing activities of the cliff prior to the collapse. In case that there is no
rock fall from the chiff, or there are many stone falling down or many

- small failures on the gentle slopes less than 40 degree, there is a high

possibility to occur big slope failure in future.
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b)  Cracks are observed on the slope or chiff
In many cases for slope failures, the remarkable cracks of the upper part of
the slope are observed from 2 or 3 days before the occurrence of the
collapse. In such cases, the heavy rainfall would be trigger the big slope
failures.

c)  Ground water comes out from the hillslope or cliff
The same mechanism as explained for debris flow

d)  The spring water is suddenly increased or decreased
The same mechanism as explained for debris flow

e)  The spring water become muddy
There are some possibilities to occur such phenoniena as the spring water
becoming muddy:

1) Due to increase of spring water and the flow changes from laminar
flow to turbulent flow,

2)  The water vein in the underground is changed due to deformation of
ground condition. In that case, there are two cases , one is to
inceease the spring water due to accumulating water veins under the
ground, and another is to decrease by clogging of water veins.

f)  Sound is observed priogi to big slope failure
It is said that such phenomena as bursting bounders, culting the wood
roots will occur wilh the bid noise just before the slope failures. The same
phenomena are also observed in case of the occurrence of lndslides.
According to the watchers in Japan, the creak sound of rock collapse are at
first felt, then the sound of wood roots cutting comes, and the mixtures
noise with vibration soung are coming.

2.2.3  Major Issues of Evacuation System in Japan

Major issues of existing disaster warning and evacuation system in Japan is assessed
through the hearing survey to local government.

The hearing survey was carried out in 1993 after the severe disasters in many places in
Japan, In 1993, there were many disasters which were occurred mainly by typhoons,
and strong low pressure belts. The remarkable heavy rainstorm triggered landslides,
debris flows as well as flood in many places, which were reported at 1,785 locations of
severely damaged areas. After such severe event, the Japanese government monitored the
disaster warmning and evacuation activities lead by the local government as shown in
Figure 2.2.2. :

The figure shows the reasons of warning order which was issued by the local
government,  According to the results, 41% of the samples issued the disaster warning
based on the meteorological forecasting information.  Also, the information from the
residents regarding the landslides or debris flows are the main reasons for ordering the
disaster warmning, which shates 27% of the sampled reasons.

Figure 2.2.2 shows that the time lag from evacuation order to the occurrence of disasters.
According to the resulis, the time lag with more than | hours shared 40% of the samples,
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which is within allowable time for preparation and evacuation activitics. On the other
hand, about 9% of evacuation orders are within one hour before the occurrence of
disasters, and about 40% of evacuation orders are declared after the occurrence of
disasters. Those timing of issuance of evacuation orders were not appropriate.

Even, facilitating such advanced equipment as telemetering system, national weather
forecast, mass media and so on, about 50% of evacuation orders were not in time and it
will be serious affects to the evacuation aclivities by the people.

Figure 2.2.2 shows the evacuation conditions at the issuance of evacuation orders. When
the cvacuation order are declared by the local governmient, many people have already
evacuated to the shelters. According to the hearing survey, about 70% of the sampled
citics, towns or villages, self evacuation by the people prior to issnance of evacuation
order are observed.

On the other hand, the reason of self evacuation activities are asked to the people, and the
major answers arg as follows:

1)  Alamiing information by the patrol cars of locat government,
2)  Self decision due to a menace against the heavy rain,
3)  Suggestions by the neighbours.

For the transmission of waming information, the loud speaker announcement from patrol
cars, wireless disaster prevention network system as well as the individual information
transmission system by house to house are generally applied in the municipalitics in
Japan. '

Figure 2.2.2 shows the reasons that the evacuation orders are not issued by the local
government. According to the survey, about 42% of the sampled local government , of
which the evacuation orders are not declared, are because of no previous experiences the
occurrence of disaster under the observed rainfall intensity. Also 25 % of them had no
time to issue the evacuation orders. On the other hand, about 5% of them could not
declare the order due to midnight .

2.2.4  Assessment of Availability of Evacuation System in Japan for Nepal

Considering the reliability and effect of the current disaster warning and evacuation
system in Japan, it can be said that the advanced data collection, processing and disaster
forecasting assessment will not be clearly resulted to provide effective evacuation
activities. For example, about 40% of the evacuation orders were not timely declared and
it was too late to declare even using various advanced technologies for data collection,
processing and disaster forecasting are applied. On the other hand, the self evacuation
looks quite cffective based on the supporting information provided by the local
government, mass media and neighbours, About 70% of the people have evacuated prior
to declare of the evacuation orders.

Considering the above, to formulate the effective community disaster evacuation system
in Nepal , it is recommended to consider the following issues:

1) Toimprove self evacuation activities,

2) To provide supporting information for self evacuation activities, such as
hazard map, list of alarming phenomena, and so on,
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4) Tostrengthen the user’s committee for effective awareness and education
for community disaster evacuation system.
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3. COMMUNITY DISASTER EVACUATION SYSTEM
3.1 Framework of the Proposed Community Disaster Evacuation System

Frameworks of communily disaster evacuation system will be assessed based on the
results of hearing survey in the community as welt as the results of the assessment of
current evacuation system in Japan.

According to the hearing survey results, it can be concluded that the needs of community
disaster prevention system is quite high and which is expected to be well functioning 1f
the proper information are given to the people in time. Most of the villagers will be self
evacuating if they feel dangerous, but the problems arc the timing to commence the
evacuation actions. The provision of supporting information for determining the
evacuation aclivities would be quite effective. In addition, since it was found that some
villagers didn’t know the appropriate destination for evacuation, they couldn’t activate for
evacuation. It was also seen in some cases that the evacuation areas are full of people and
some of them were forced to go out and to look for the another destinations.

On the other hand, it was learned that the advanced data collection, processing system and
disaster forecasting system would not be so effective for timely evacuation activities if it
is too complicate. Even in Japan, the disaster evacuation system mainly depends on the

self evacuation by the people prior to the evacuation orders by the goverment.

Considering the above observation results, the framework for community disaster
evacuation system is proposed as shown in Figure 3.1.1 and the major concepts arc as
follows:

1}  Self evacuation policy,

2)  Vital awareness and education aclivities by forming community disaster
evacuation committce,

3)  Introduction and development of supporling information for better
decision making for evacuation aclivities,

4) Identification, sclection, improvement and construction of optimum
evacuation route and destination for effective evacuation activities.

3.2 Yormation of Disaster Evacuation Cemmittee

Formation of disaster evacuation committee is essentially required and important to
establish, operate and manage the community disaster evacuation system. Since the basic
policy of the system is self evacuation, the key issue for eftective system establishment is
to assess and activate under the people’s initiatives. The villagers should be well aware
the frame of the system and their responsibility under the policy to save their life by
themselves. For the successfut system implementation, well awareness and education
activities would be also important and that shall be also done by the initiative of the
committee under the technical support from the specialists as well as the government.

The procedures of formation of the commitiee will be the same as formation of user’s
committee as explained in Annex-G. :

The major activities of the conumittee wilt be as follows:

¢} Hstablishment, operation and maintenance of the System
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It is proposed that the cstablishment, operation and maintenance of the community
disaster evacuation system shall be managed by the committee. The basic policy of the
system is to be self evacuation. It means that people in the community should decide
when, where and how to evacuate at the time of emergency. Respective family should
clearly understand the policy and they should be conscious the responsibility to patlicipate
the commiittee.

(2) Formation of unit evacuation groups

In the committee, it is proposed to form many unit groups which are divided the
community in the view of topographic conditions. The determination of evacuation will
be done by the individual people, but the information shall own and transfer each other in
the unit group. People in the same unit evacuation group will have the same evacuation
shelter, which shall be constructed and maintained by the unit evacuation group. The co-
operation system to help the weak persons such as elders, babies and injured people shall
be also established in the group. The dense and frequent information exchange will be
highly effective for community disaster evacuation activities.

(3) Awareness of the System

The awareness of the disaster evacuation system shall be carried out by the committee to
all the people in the area through the unit evacuation groups. At least, people should
know that when, where and how to evacuate at the time of emergency. The basic rule
and process of the system which would be established by the commitiee for the
evacuation activities, will be aware to all the people and they should be fully agreed to the
decisions made by the committee.

(4 Education to the People

Education material for disaster evacuation will be highly expected to realise effective
evacuation system for whole Nepal. It is proposed that the government shall be
responsible for procurement of the manual for community evacuation system, which will
be containned the procedures for establishing the system, and many useful information to
tmprove the decision making for evacuation individually.

3.3 Developnient of Supporting Information for Seif Evacuation
Determination

Development of supporting information is essential to find out the alarming phenomena of
disasters timely. The results of hearing survey at respective community indicate that the
many villagers are quite sensitive to find out the change of natural conditions but the
determination of evacuation actions are generally delayed. The time lag between the
observation of hazard condition and the determination of evacuation actions will be the
key issues and the systein shall aim: at shortening the time lag with appropriate measures.

In this study, the fo]lowmg five measures are proposed for developmcm of supportmg
information for community disaster evacuation activities:

1)  Hazard mapping,

2)  Preparation of list of alarming phenomena,

3)  Simple monitoring measures for finding out the alarming phenomena
4)  Improvement of nation-wide mete-hydrological observation network.
5)  Improvement of national weather forecasting program,
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The detaited improvement plans are as follows:
(N Hazard Mapping

Preparation of hazard map is esseatial for community disaster evacuation system. The
detailed hazard assessment by the specialists in the field of topography, geology, and
river engineering are required to prepare the conununity level of hazard map on the scale
of 1:5,000 or 1:10,000 topographical map. The measurement of alarming phenomena as
well as the evacuation destination and routes witl be assessed based on the hazard map.

In the three priority communities in the Study, hazard map of 1:5,000 were prepared as
shown in Annex-1. The detailed procedures to develop the hazard map is mentioned in
Annex-1.

2) List of Alarming Phenomena

Preparation of list of atarming phenomena of the disasters in mountainous areas will be
effective for the people to find out the change of natural conditions prior to the occurrence
of disasters. The results of hearing survey indicate that the people are rather sensilive to
find out the change of natural conditions but they are difficuit to assume the disaster
occurrence by such changes. Such conditions madc delay of the decision and action of
evacuation activities, :

Considering the above, collecting the various alarming phenomena of mountain disasters
and dissemination to the people would be effective for the people assuming the
occurrence of the disasters in prior. It would make possible for the people to determine
the evacuation actions eatlier as they can find the change of natural conditions and look
for the list whether such changes are the alarming phenomena of disasters or not.

The various alarming phenomena against the mountain disasters are introduced in Sub-
section 2.2.2 in this report, which are collected based on the various experiences in
Japanese mountain disasters. The list would be quite useful for self evacuvation system by
the people, and they are widespread applied by the Japanese government for awareness of
disaster prevention activities. '

3 Simple Monitoring Measures for Grasping Warning Phenomena

By the observation of natural conditions, it would be possible to assume the occurrence
of the disasters. In this case, the transmission of information would be very important
from the observer to the residents. In the case of the three communities in the Study,
however, it would be rather difficult for timely measurement and transmission the
information due to less communication measures.

On the other hang, local level of monitoring system would be rather useful for assuming
the disasters by the commuaity disaster evacuation committee themselves. In this Study,
the following three monitoring measures would be proposed, which shall be installed,
operated and maintained by the commiltee under the technical support from the
government;

a}  Landslide measurement,

b)  Flood water level measurement,

¢)  Rainfall measurement.

The detail of the procedures are as follows:
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a}  Landslide measurement

The location of landslide measurement sites are selected at high hazardous
arcas against landslide according to the hazard wmap. The measuring
equipment is quite simple as shown in Figure 3.3.1. The surface crack
shail be found out on the high hazardous areas and the wooden sticks shall
be put on the both sides of the crack. The bridge across on the crack shall
be put on the top of the sticks. The centre of bridge wood shall be cut,
and the distances of cutting pieces shall be measured periodically.

When landslide activates, the gap between bridge wood will be widening
and the measurement of the gap would be effective to assume the future
big tandslides.

b) _ Flood measurgment

Flood measurement shall be carried out by the simple procedures. The
measurement will be useful to assume the flooding as well as the river
bank erosion. The staff gauge shall be installed along the river and the
marks shall be put according to the geological formation of the bank. For
example, the bank consisted of the rock will be generally strong against
the flood, however, the sand and grave bank and the weathered rock bank
would be rather weak against the flood , erosion and scouring. When the
flood level reach to such weak layers, it would be quite dangerous and
immediate evacuation activities would be required. Figure 3.3.2 shows
that the general trend of hazardous of the bank erosion and scouring.
Particularly, the flood measurement in such a way would be effective in
Chisapani, upstream atea of Namtar as well as Namtar along the Manhari
Khola in the Study Area.

¢) __Rainfall measurement
The observation of rainfall duration and intensity is widely applied for
disaster forecasting in many countries. In the Study area, it is proposed to
introduce the simple measurement activities utilised existing available tools
in household. The criteria for evacuation actions will be necessary but it
will be needed to accumulate the long term record and to find out the
correlation between rainfall parterre and the occurrence of disasters. On
the other hand, there is a warning criteria of rainfall pattern in the
mountainous area of Japan as mentioned in sub-section 2.2.2. If the
criteria is applied for the Study area at the July 1993 disasters, they could
evacuate at 4 o’clock by exceeding 100 mm of cumulative rainfall, which
is about 5 hours prior to the occurrence of the disaster. (Refer to Figure
2.1.3) ' '

The measurement can be done in each household by utilising cooking tools
such and pan, pot, cup or bucket. ‘The raiufali criteria shall be marked on
the tools and put on the outside. The villagers can observed easily and to
find out the timing of evacuation in timely. o :

(4 Improvement of Meteo-hydrological Observation System

There are many unknown factors in meteo-hydrological viewpoints regarding the hazard
assessment so that the meteo-hydrological observation network is not well developed.
Improvement of the observation network will be effective not only for disaster prevention
issues but also various waler resoutces development activities. According to “The Study
on Nation-wide Hydro-Meteorological Data Management Project™, which is carried out
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by the JICA in 1993, the higher economic retumn is expected by improvement of meteo-
hydrological observation networks with about 30% of economic internal rate of return
(EIRR). To accumulate the storm rainfall record and to find out the correlation between
the rainfall pattern and disaster occurrence would be effective for accurate forecasting and
is expected to provide more refiable criteria for evacuation and reduce the human damages
by the mountain disasters.

In the Study area, it is recommended to install one metcorological station at schoot
respectively. The installation, data collection and processing shall be responsible for the
government, but for the observation and maintenance shall be carried out by the school,
which will be useful for education purpose also. The meteorological stations shall be
included in temperature, relative humidity, daily and hourly rainfall. The hourly rainfall
will be quite important to develop the accurate criteria for disaster warning.

(5) Weather Forecast and Weather Report Program through Radio Broadcast

The results of hearing survey revealed that about 60% of people in the villages own the
radio equipment. The weather report through the radio broadcast would be rather useful
for villagers to grasp general trend of storm and monsoon. The weather forecast would
not be useful to determine the evacuation timing, but they can assume the coming thick
cloud by monsoon or low pressure belts in a few days before. It means that the villagers
can make some preparedness activities such as food stock, confirmation of evacuation
shelters, and some other things as required.

The accurate weather report however depends on the dense of meteorological observation
network. The information collection from India and other neighbouring countries would
be also effective. Considering the above, some improvement of weather report and
frequent dissemination through the radio broadcast shall be cairied out under the
responsibility of the government.

3.4 Imprevement of Evacuation Activities
3.4.1 Selection of optimum destination and route for respective household

Selection of optimum destination and route are assessed based on the hearing survey at
the community, in which the actual origin and destination for the evacuation activities are
asked and the results are shown in Figures 2.1.1 and 2.1.2.

The every destination areas are assessed by the hazard map and it was found the most of
evacuation destination selected by the villagers are within the safety areas and they are
generally right in sclecting the destination.

Those who stay within the safety areas, are recommended to stay, and they should know
that their places are safer than other areas. However, those who stay outside of the safety
areas, they should knows the proper destinations for evacuation actions, The route to the
destination would not be shown in detail, but the following issues should be in mind for
evacuation aciivities:

1)  Itshall avoid to pass the dangerous zone such as landslides, slope failures
and debris flow indicated in the hazard map to evacuate to the destinations.

2) It shall avoid to pass the gullies for evacuation so that the gullies in the
mountainous region will be suddenty occurred the flood.
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3)  Itshall avoid to be on the direction of the flood since the debris flow tend
to go straight even the river course are not in straight.

General procedures to design the evacuation route and destination for mountainous area
and river terrace are shown in Figures 3.3.3 and 3.3.4 respectively.

Taken into consideration the above conditions, the route and destination shall be selected.
In this Study, the optimum route and destination to the safer zone are shown in the
community evacuation system plan for respective community for those who are not in the
safer zones. The detatls are explained in the later section 3.5. '

3.4.2 Improvement or construction of evacuation shelters in multipurpose use

The evacuation shelter shall be provided in each safety zone selected in the above sub-
section. In case that there are some public facilities such as school and health post in the
evacualion zone, the public facilities shall be used as the evacuation shelters. In that case,
the target number of people shall be checked and the capacity of existing facilities shall be
confirmed. In case that there is not enough capacity of public facilities or no public
facilities in the evacuation zone, the possibilities of utilisation of private house shall be
assessed. Even then, in case that there is no capacity to stay the target number, the
multipurpose shelters are recommended to construct.

In the Study arca, the cold storage for vegetable storing or potato seed storage are highly
required in the agriculture marketing viewpoint. The multipurpose shelters for the use of
cold storage and potato seed storage shall be constiucted as required.

3.5 Proposed Lvacuation System
3.5.1  Chisapani Community Disaster Evacuation System

Chisapani area is generally described as high hazardous area on the slope which is
gradually eroded by landslide or gully erosion. On the other hand, the residential area is
mainly located on the eastern ridge and about 80% of the population is concentrated along
the ridge.

According to the hazard assessment in Annex-1, the ridge area is classified as rather safe
areas than the other areas on the slope. The villagers know well about the hazard
situation in the village, and most of the villagers have evacuated at this ridge except those
who could not pass the Chisapani Khola from the eastern part.  The evacuation planning
is therefore basically followed to the existing evacuation pattern which was observed at
the 1993 disaster.

Figure 3.5.1 shows the evacuation system plan for Chisapani. Four evacuation units are
proposed in the area as shown in the figure. The details of respective evacuation unit is
described below:

(D) Unit A : Gothdanda

Unit A is planned at the northern part of the ridge, which is called as
“Gothdanda” by villagers. There are about 10 households belong to the unit and
most of the houses are within the safer area according to the hazard assessment.
The familics which is required to evacuate would be 1 or 2, located on the
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northern part of the unit. Considering the less families to be required for
evacuation activities, the shelter will not be required in the Unit, and the
evacuation destination shall be defined at some of the houses within the safety
area,

On the eastern edge of the ridge in Unit A, it is recommended to provide the
monitor of landslide, for assuming landslide during the rainstorm. The simple
gauges proposed in Section 3.3 would be available for the landslide monitoring.

(2) Unit B : Thindanda

Unit B is planned at the south of Gothdanda, in where the Begesori Primary
School exists. About 20 families are belong to the unit and many of them are
outside of the safer zone. ‘The villager calls the area as “ Thindanda”, which is
defined as one of the safest area in Chisapani by the villagers. The safety zone
on the ridge is however rather narrow. The Begesori Primary school is located
within the safer zone and the villagers can utilise it as the evacuation shelter.

As the most of families stay on the slope and they are required to climb up the
slope to the evacuation shelter, and the distance is rather far with about 500 m at
most.  Since the distance is far and the evacuation route is steep, the earlier
evacuation activitics would be required.

Landslide monitoring activities would be recommended at the two locations, on
the both, eastern and western edges of the ridge. Simple gauges shall be
installed and observed by the villager during the rainstorm to commence the
evacuation activities earlier.

3) Unit C : Kailashdanda

Unit C is planned at the main part of the village, in where the canteen, bank and
many houses are located. There are about 30 families in the unit. At the 1993
disaster, most of the villagers in this area as well as those in Thindanda have
evacuated to the same places on the top of the hill. No building exist on the hill
but the villagers believes that the hill is the safest area in the village.

Based on the hazard assessmient in the Study, the hill is quite safe and wide
enough for the evacuation destination. Considering above, it is recommended to
construct multipurpose shelter on the hill of Kailashdanda.

According to the agricultural research in the Study, installation of cold storage of
potato seed would be quite feasible in agro-economical aspect. Al the villagers
so far buy the potato seed every year, but if they have the storage, their expense
would be much less and net income is much improved.

Taking into account the above agciculture needs, the shelter is recommended to
construct as the multipurpose use as evacuation shelter and potato seed storage.
The capacity of the multipurpose shelter would be enough for 30 families.

4) Unit D : On Slope farmland

Unit D is planned on the slope between Majuwa' Khola and Chisapani Khola,
About 20 households are scattered on the slope. At the 1993 disaster, most of
the residents have evacuated to Deurali or Dhulo Nang Chuli, which are located
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on the Phedigaon site. It is more than 1 km away from the unit and the
evacuation route was not safe enough so that there are many landslides or slope
faitures observed along the route.

The Study team judged that the previous evacnation activities at the area were not
recommendable considering the distance and the hazardous on the route, and it is
recommended to have alternative evacuation destination in the unit. There is no
safer zone defined in the unit, but the proposed evacuation zone is defined as the
low hazard arca against the landslide. Since the unit is_surrounded by the
gullies, it is better not to cross the gully but to stay within the wnit. The
proposed location of evacuation shelter is at the centre of farm land which is
away from the gullies. Since there is no buildings at the place, it is
recommended to construct multipurpose sheltier which shall be utilised for
shelter as well as potato sead siorage. The capacity of shelter shalt be enough
for 20 families.

A few families stay just along the Chisapani Khola in the western part of the
unit. Since the houses are in high hazard area against bank erosion, the simple
monitering to the flooding shall be considered. '

On the upper pait of the unit at rather far from the unit, there are many smail
cracks due to surface landstide. Installation of landslide monitoring gauges are
recommended to observe the surface movement although it is difficult to monitor
during the rainstorm, This monitor would be also effective to maintain the trail
which passes through the lower part of the slope.

3.5.2  Phedigaon Community Disaster Evacuation System

‘The many deep gullies exist in Phedigaon area, which indicate that severe gully erosion
were repeated by the flood and debris flow. In the case of Phedigaon, it is quite
dangerous to cross such gullies during the rainstorm. Moreover it would not be
physically possible to cross such deep gullies. Considering the above, Phedigaon area is
divided into 11 units by the gully network to avoid crossing gullies for selecting the
evacuation route. ~

Figure 3.5.1 shows the proposed evacuation system plan together with Chisapani
community. The 11 units for Phedigaon Communily are from Unit E to Unit O. The
details are explained as follows:

(1) Unit E : Bandelidanda

Unit E is planned on the left bank of Phedigaon Khola at the downstream part.
The villagers call the area as “Bandelidanda”. Palung bazaar, the VDC office
and telephone office of Palung VDC is included in the Unit. The number of
household in Unit E is counted at about 150 based on the topographic map of 1 :
5,000. Major part of Unit E is defined as the safer zone against the disasters.
On the other hand, Palung bazaar which is consisted of about 30 households are
defined as high hazardous area against the flooding. Atthe 1993 disaster, most
of the villagers in Palung bazaar have made evacuation actions to the
Bandelidanda. That activities would be right in the viewpoint of hazard
assessment. '
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Accordingly, most of residents would not be required to make evacuation
actions in the Unit E except about 30 families in Palung bazaar. Those who are
required to evacuate in Palung bazaar shall find the destinations to somewhere in
the higher area in Bandelidanda. Evacuation shelter will not be required as there
are many private housed in the safety area, and each family in the safety zone
shall receive a few families from Palung bazaar during the rainstorm.

(2) Unit F . Soltpaon

Unit F is planned on the left bank of Bhotekoria Khola just west of
Bandelidanda. About 40 families are belong to the unit.  The safety zone is
found along the ridge which is about 1 km long and rather narrow with more or
less SO m width. About one third of the families are in the safety zone and it is
not necessary to make evacuation actions. On the other hand, those who stay in
the ower area along the river would be required to evacuate to the higher place.
Also the three families who stay in the northern edge of the unit are in the critical
condition so that many cracks are observed on the slope nearby.

The andslide monitoring is recommended for the area which is on the slope of
left bank of Bhotekoria Khola for earlier evacuation actions of the three families.

Shelter would not be required in the unit and the every household in the safety
zone shall receive a few families from the non-safety zone at the emergency
case.

(3) Unit G : Cautara

Unit G is planned at Phedigaon bazaar which is at the lower area between Ghatte
Khola and Bhotekoria Khola. There are about 40 families in the unit. The trail
to Chisapani passes in the unit and the bazaar along the trail would be safe in
terms of geolegical structures. The people who stayed in the lower area as well
as the isolated area beyond the Ghatte Khola stay in the high hazardous area
against the flood and debris flow. Particularly, those who are in the isolated
area should evacuate in the earlier stage of the rainstorm. Due attention should
be paid to assume the debris flow or flood in the isolated area so that they have
to cross Gatte Khola for evacuation.

Considering the above, it is proposed to install the raingauge stations at the
school in the isolated school which can assume the further debris flow by
measuring accumulative precipitation during the rainstorm.

As there are many shops and no space in the safety zone, it is not recommended
to construct the evacuation shelter and those who are in safety zone shall receive
a few families from non-safety zone at the time of emergency.

(4) Unit H : Ponmalidanda

Unit H is planed on the upstream area of Bhotekoria Khola on the right bank.
Al} the area in Unit H is defined as low hazard area or safety area in the Hazard
map in Annex-1, and it is generally not required to make evacuation activities.
There are about 60 familics belong to the unit.
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The safety zone is located on the centre of the unit, in which about one-fourth of
the people in the unit stay. In case of emergency such as the 1993 disaster, the
evacuation from outside of safety zone shall be carried out,

The evacuation shelter will not required in the unit. The families who are in
safety zone shall receive a few families respectively at the time of emergency.

(5) Unit I : Deolan

Unit1 is planned on the upper part of Ghatte Khota on the left bank just next to
Unit I, Ponmelidanda. There is no high hazardous area in Unit I also and no
evacuation activities would be required. In case of UnitI, most of families are
in safety zone.

At the 1993 disasters, many people have evacuated from Chisapani to the area.

(06) Unit J : Phulo Nange Chuli

Unit J is planned on the most upper area of Ghatte Khola. There are only 6
families in the unit. The safety zone exist on the ridge between Phedigaon and
Chisapani. Two families of them are in safety zone, however, the remaining
four families are in very dangerous against the gully erosion. The four families
would be forced to cross the gullies if they take the shortest route. It is strongly
required (o select the evacuation route to reach the safety zone which should not
cross the river but to go toward the ridges and to reach to the safety zone.

The evacuation shelter would not be required in the unit, The families in the
safety zone shall receive a few families at the emergency case.

Q) Unit K : Ghatte Khola

Unit K is planned at the south of Unit J, in which 10 families stay. 'The area
surrounded by the tributaries of Ghatte Khola both of which are severely eroded
by the repeated flush flood as well as debris flow. The safety zone is located on

- the central ridge between two gullies and 7 famities of them are in the safety
zone.

- However, the remaining three fanmilies on the eastern part of the unit are in the
critical conditions against the bank erosion. Due attention should be paid at the
time of rainstorm. It is strongly recommended to install simple monitoring
gauges against the flood by staff gauge, and the three families should observe
carefully the fiood level for earlier evacuation actions. It is also recommended to
observe the rainstorm by utilising the cooking tools such as pan or bucket for the
three families.

(8) Unit L : Between Dhungakate and Ghatte Khola

Unit L is planned between the Ghatte Khola and Dhungakate Khola on the gentle
slope. According to the hazard assessment, the area is formed by the landslide
though it is currently stable. Most area of the unit is therefore defined as the
safety zone. There are about 35 households belong to the unit and most of the
people are in the safety zone. However, five familics stay along the northern
gully on the right bank are in critical conditions against the bank erosion. They
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are requested to observe the flool of the gully as well as the rainfall observation
as the three families in Unit K for the carlier evacuation activities.

Since there are many houses in the safety zone, no evacuation shelter would be
required.

Unit M : Upper Dhungakate Khola

Unit M is planned on the upstream of Dhungakate Khola. There are only two
families in the unit. The safety zone spread widely on the centre of unit. One
house is not in the safety zone but it would easily reach to another house and no
evacuation shelter would be required.

Enit N : Loshe Pakha

Unit N is planned on the right bank of Dhungakate Khbla. Severe bank erosion

“along the Dhungakate Khola and active landslide on the southern ridge are

observed in the unit. the safety zone are very limited on the centre of the unit
and 1o housed are found in the safety zone.

‘There are about 15 families in the unit. Since no buildings exist in the safety
zone, it is recommended to construct multipurpose shelter in Unit N, which shall
be enough space for 15 families.

In addition to construction of the multipurpose shelter, it is recommended to
monitor the landslide activation by simple gauge at two Jocations, one is along
the ridge on the south, and another is middle part of the slope for taking earlier
evacuation actions. Due attention should be paid for the various alarming
phenomena during the rainstorm.

Unit Q: Gairigaon

Unit Ois planned on the left bank of the Phedigaon Khola on the opposite site of
Area B. There are about 120 families in the unit, Most of the area are defined as

- the safety zone except Bista tole and Phatbazaar.

Three families stay in Bista tole which is located on the upper edge of the unit.
The active cracks are observed on behind of the area, and they are requested to
observe the landslide activation during the rainstorm for effective evacuation.

There are about 30 families at Phatbazar, which is high hazardous area against
the flooding. Al the families in Phatbazar have evacuated to Gailigaon at the
1993 disaster. The Study team judged the evacuation actions are right in the
view of hazard conditions.

As many houscholds exist in the safety zone of Gairigaon, the construction of
evacuation shelter may not be required.

Namtar Community Disaster Evacuation System

Figute 3.5.2 shows the evacuation system plan for Namtar. As shown in the figure,
most of the residential area in the community are within the safety zone, there would not
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be required to make actions for evacuation. In other word, it is recommended to stay
home at the time of heavy rainstorm.

The important thing is that those who stay in the safety zone should understand the safety
of their area and not to approach the high hazardous area at the time of rainstorm or
flooding.

There are some areas which is defined as high hazardous zone in Namtar as described
below:

{1 Along the river bank

Along the river bank of Manhari and Syarse Khola of which no rock foundation
is seen or the foundation is weathered, it would be defined as high hazardous
zone against bank erosion at the flood. Such areas are described as shown in
Figure 3.5.2. :

(2) Confluence of Manhari Khola and the tributaries

At the confluence of Manhari Khola and the tributaries, particularly those from
the left bank, would be rather dangerous against the debris flow. It should not
approach such areas at the time of rainstorm or flooding.

3) The areas which is exposed big boulders on the slope of tervace

Since the Namtar Community located on the several stages of river terrace, big
boulders are scen on the slope of terrace in some locations. In such area it is
feared that the boulders are suddenly fallen down. It should not approach to
such areas at the time of heavy rainstorm.

4 On the river channel

Since Manhari Khola was became much wider by the severe bank ¢rosion of
1993 disaster, some activities such as water mills are seen on the flood river
channel. 'The watermills on the flood channel is quite dangerous at the time of
flood and it should not approach at the rainy season,
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Table 2.1.1  Questionnaires for Evacuation System Plan Formulation

Hearing Survey for Evacuation System Planning
JICA Disaster Prevention Study Team

QUESTIONNAIRE
Sample No.

Ql. Name

Q2. Caste

Q3. Qccupation

Q4. Family No.

Q5. Location of Residence { Mark sample No. on the Map)

Q6. Whether you and your family have evacuated or not at 1993 disaster?
1) Yes
2) No

If yes, pleasc answer Q7-Q11&Ql1 3-Q15. If no, please answer Q11-Q15.

Q7. \When you have evacuated ?
1) Morning
2) Daytime
3) Lvening
4) Night before dinner
5) Night after dinner
6) Midnight after sleeping
Time :
Exact Answer:

Q8. Why you have decided to evacuale?
1) Because, I observed abnormal natural phenomena, such as
a) Heavy rain
b) Occurrence of landslide or slope failure
¢) Flush flood in the stream
d) Big sound by rolling stones
¢) Bank erosion by the flood

f) Others
2) Because | found that neighbours are evacuating.
3) Because My family / neighbours suggested me to evacuate.
4) Because 1 found that my house is nearly collapsed by

a) Heavy rain

b) Landslide or slope failure

c¢) Debris flow

d) Bank erosion

¢) Flush flood

f) Others ( )
5) Others '
Exact Answer:
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Q1.

Q12

Q13.

Ql4.

Q15.
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Where did you evacuate? (to show the route and destination on the Map)
Exact answer:

With whom you have evacuated?
Exact answer:

What was the most terrible things for you at the 1993 disasters?

1) Heavy rainstorm,

2} Flush flood or debris flow at the stream ( to show the map, which river?)
3) Slope failure or landslide on the slope (to show the map, which slope?)
4) Others,

Exact Answer:

Why you have not evacuated?

1} I wanted to evacuate, but I was too fear to go. -

2) I wanted to evacuate, but I didn’t know where to go.

3) Because, 1 felt that staying is much safer than going out.
4) Because, My family suggested not to go.

5) Because, | didn’t feel that it is serious disaster.

6) Others

Exact Answer:

Do you think evacuation system is necessary in your community or not?
1) Yes
2) No

Are there any places which arc thought to be safe against disasters by the
villagers?

1 Yes

2) No

If Yes, where is it?

{To show the Map)

Do you have the following equipment?
D Watch : Yes or No

2) Radio : Yes or No

3) TV : Yesor No

A5 -30



VELOPMENT REGION OF NEPAL
ANNEX - 5

JICA ¢ DISASTER PREVENTION STUOY

iN THE CENTRAE DE

*Aapdn5 SULIRHE Jo oW 9 1% A11WE) J0 Joqueny a1 di0usp O v seandi) Sy T IRmessn 6T 10 AT DU 18 Alke) JO AGIINU 21 3H0uRD 10 10 Sijasas sy (Z)

OE41 'g 01 £ QDI L0 INC PALITD UM Kamans HFugeay (1) 0N

TN SPA | YA 1 WA | WA 1z I AW AT Y, pel el v L WA I DALY | AN wduy ey o5
WA | A 1 SPA | SIA | SA T | oI I i ON * I ML JRMON | Pl VB SLON]  AY
STA | A | WA 1 A | WA I I | QU Ajwrg [y [at'e] B | WA i L UMINIITY) [T Tepaeg peilg awyg| 8
O | WA | BA | A | %A ¢ H T wRURW ANWES Iy D18 i LwA s 8] WAL | T | s R
§3h L SBA § SAA | SEA . WA - | Siaqurapy Alliues 1Y I £ LORA | ! Lo sadeandoygy SRNIN | ®SRINS (E] WY 9p
ON | ON i ON | WA | SA - T waqway Afiweg vl ap'at 1% DRA L L NGO | R ey eAn hug| G
On | ON | RA t RBA | BA | 1T : SIpQuip Atilieg ] [PrgaT'al 1€ LOSA I AN weyn)] g arsaR|  +
SaL ) A | BRA | A A - T i SiaquIals At [V jop'¢aL ] | $ah L 0L Jedaandong)| TR sayg nmg neesig  or
WA | WA | WA | WA | WA |- iz | SRUIN Awed iy ROl it | RA Pl AN ING| HB2D)| ey gl 2
ON | ON | ON | WA | A - B ; WA AIWEL Y] epe ol § PowmA | SNARCUBY, e TN VAN T
ON | WA | WA | BA 1 SRA - i | SAUEA AW (T) (91 I POBA < LTI 0o Tormey, L R L e
ON g ON | ON  ON | A i € l |t d LOON Loy wnoudY, ucz_._ah Husuiv {116} 73
ON | ON | ON | WA | A 11 ] ot - ON | 6 | aiaproudyy Fuwwes; Fuewn wyouey| g
oN i SeA 1 WA | WA 1 A 1T L ! RIS - ON |y P ANOSRY | Buewey Furain) sndeieg oaeyg| L
oN | PA | WA | WA | A - T | Siaquaa Alhed IV o i WA T | AR Byewel, Sumwel eie) ot
ON | SBA an o A . s@i (1 1 [ S - vOON _ } L QAN AT | Fowwel | URWE L INDRUEE SIS (<3
sap | e WA | SA 0 RA L T R " | N | i f| SOy | [T EISIEY GNP [5%
o | WA | WA | WA [ WA | & | WU A 1Y 9t 19 B <t ARy TR S W | Lo
o [ A | ON | WA | WA T [ ! R - I oN T eIy e 1ouTeg BATE AN T
By | ®A | WA | ON | WA K% 1t f ot v jooNo | 0L ALY [y visg Wy Nl [
ON | A | oM | ON | WA 1 [ ! ftor - o8 |1 ol FENTENIT 0T Iy C T T
eN i ON o | PN | WA IR Iz i EEEEG [ _ oN | T oAy | Sunliel | URINOW XEUY | 67
N | WA sah ) ON | SR I 3 | SIS ATIWTS :(_ i B A | 9 anproudy| RAuewel DU L) 9%
N | ON oN | WA | WA L1 iz I - oN P sl AGROUEY | Tivare) Tueiliny, JNpPqvg WPvE| 4
ON | ON | WA oA | SIA - Iz SHRIURA AR [TV} EHEIR [ WA 6| EYTeYeive Fuswe] PUITT TAYW LTTNGT[ 9T
oK | ON | SPA | WA | WA T 1z sRqu Aled v 191 < =A 1 Qe Annauly: Zuer Serwrel mpweg dny] 52
BN | WA | A | WA | WA I 1 TOUI0yy DUE sSWIvy DIy 10OX? SIPQUIAIN AlTWES (1Y {8t 3 A ﬁws ¥l a1y Fuewny, FueweL Jnpageg R ¥L
ON L ON | ON | A | WA | 3 SRGUIN AW 1TV [EICH H WA o) 8| wnnldy) Aurwel, WL NRYE ASh | 2
ON : ON | ON I oM | S M T SIQUIBW AL = B NG JMIINOM | Fuellv], Towwe yuwed| g
ON | 9N | ON | N ( WA 1 T ' U AT 7 s WA 1wz ¢ BRIy | Toatie I O
ON | A | WA | WA | WA T 1€ : T [ T St hdradyy I TRV WRavS| | OF
N | ON . A | ON | WA | i€ | WoqUs ALWE 1Y 4Ll G I HNRSLEY | TETeRL, SHEVI ORL wewslel| 61
TN 1 WL | WA | ON | %A L I3 ! OCANS B T ON L | W AOUTY ] Euuiﬁ SR aly eysng| gl
oN , A | SPA HES | ©oN Y v EIEE I TN LI 22.3&5 eTeW | IBABR Sy DAY SIPWUD Ll
ON | SPA | ON ! ON | WA 9 T M - T OON [ A Ty | unagD! R e 91
oN | WA seh : ON ] Sah T ¢ .! T I | ox i T Ea_:utw(" TR ey mugeR gL
oN | ON oN | ON | WA ¥ | SAOL) Om], PUB wsquiap AEL Ty - [2L'al ¢ A AMR0TY unad)| 2SR BATN WID] ML
oN | mA [ A | WA [ WAL 3 | B r jON v | 9 i SARH RSV, Unxd| Loy Iaeg Tiven) o1
ON 1 %A | ON | WA | WA |1 3 | R - | oN ] | 8 HARLTY | 1D | [EL T R
| eN | WA L T | D - [on | ] 9 | AN | [FRETeY DUEY w11

T 9N WA | B [ CIQWAN AIWES V] 2121 It NS BRIy WIeW | VNI ATV e | 01

A SEA | 14 | RquBR Al (1) 1ot I [ S ! L ARNDUDY eBeN | INTRW 0| URARIRY 'y

A | WA it ] QU Kiwsg Iy 1l It Y iy DILET:ENN T, T Snpeqtg PS5

YT T ) QI Aed [iy| 18101 s i WA | or wmnoudy: wd)| DN Anpegvg eygy L

EY ST H I DEEEE - | oN B moLFy| Fuemn g, SUewEy [sdnug! ¢

A | WA T [ | IS - oM SN [T ey Videjems)g WWRE][  §

2L | W) [ " saquian altwed (v a1 € (7N 5 | 2:::0Cm<_ U], Sumae] aepay +

NS | ! KIQUIMA AR 1Y o'l B oA Lol aan) oLy [T UG U] ©

NI B i R - oK S Jadaaxioys! Suewt)! nweinpeeg 4g) ¢

EXy S B ] WAL Aflly IV, aptaY < EX S AN | Ly 2o Jnpeuvg upeg) %

| | o | |
wio | w0 | T | 1o | 010 0 30 w0 | w0 [s0| W w | 0 | 0 ‘o

(eary Jezeqieyd/uoeSipaugd) Fuluueld WaisAS TONENITAZ 105 A3AING BuzeaH JO SRSAY

A8 AN CLAS

A5 - 31



JCA § DISASTER PREVENTION STUDY
ANNEX - &

IR THE CENTRAL OEVELOPMENT REGION OF NEPAL

*Auadns Baiesy 10 auln aip 1o A[rwe) Jo saqumy o) ;ouap () ur seanBiz syl Jamesip CEGT JO SR AN 18 ALY JO 1qILNU K 0D B JO Niins Syt (2)

AS - 32

9861 "T1 04 0T SOQMIND VO IN0 pLUED Yem Aoans Suueap (1) IHON

oN oN =Ty 7Y wa) - T3 SINOULSIAN PUT SIMQUIDIY AT ([ Qe qle] T ECT | . T [RINAY | — OUEWIEL, uning Jnpeqeg vang] 05
oN on N oN sL 8 iy R - G ! L NNty urEyg | mamug pevegd 0|  ap
oN 8L seA ON sof LS wisquap AR 1Ry ig'er ¢ I | 9 WMRILIY | Huwwre - EquAy areaieg S
on 9N ! 9N ON A i Shaquiap; A|nuey |y [LESETET Ty | OSA ' K EYLRGEYE I Ruewwy | TqunY Fursimuos| o
ON ON | ON | SPA h T SIMqUIAW AW [Ty iap'Carqriel I LA : [ BAUMIASLTY el ; BNEUPT PNUUV]| o
ON IS AL 4 e - . OON ] UNROLFY [Ty wneLeg YieN e oF
ON Sap WA ON SPh 1T i R - | ON . € MLy [[ETTH vy Onqedeyg| Py
ox L | ON . ON A5 | R w T ON [ PRI nEg winnued sund|ey| o
o oN - ON . Seh S04 ¢ 1 - D CooN . 3 u..:._:v_._m,\m [T eineneg BB VAINS| ir
an, A Wi 1 ON [CTR T ] e e - i ON . . [} Sstifnsuifyy wueyg: HNEUTH 1vaied Ir
oN LEXY 2 Y R4 - T SLMLUIBAT AW TV EEIXTET ] T s B e AIRS eaRly BN (O
on ON oN A WA 19 SRR ApWE [y E T'RT i T U [ ARRILIAY, e BUENOMYSTE DRSS 6%
o =A SAA o WA g T R - Toen | L FIniROURY | [T toadpy GIEN OmUSKT] gt
ON | %A ON | 9N BA S > TR - oN T PYHCEn: ey Ty [T T p ) ST
ON WA | ON [ ON A8 s e g - IOON | r EILSITRIY: vy Utwelyg tnlereg (o wwepy  gc
ON . SEL L ON | WA A iz SIRQUAW AN Tv- el B IR GO RO gy vdewd equiv of
[T TS RA - 1 SAGWIW ApWRY [Ny IEh rL T ] [ UM NIURY, mayD eawuw] clunny s
oN 2, PA L ON A K t4 RS oN ! | [ arafnopdy,; (o) [eAles Lewny oGl LE
oN ON | L WA LIS ' Ssaquialy Apuied [y 19t il CosL i 9 sAnnauy, S MO} A g umBig wel 7
ON ON 1 ON | A A0S iv CEED [ rooN T e | aunjnousy; ITETy yehaes snpeyer Sen T
oN oN oN o S HA - T3 SIaqURpy AR 1TV Q| I3 . OBeA - . [P WM RLDY | Suewe ] WQUNY SNPRYWT PR ot
oN oN | WA | WA WA - [ SlaqUiap Apwey [y R I3 L ON 3 d BAMIMOUEY! Buewel duniil JapEiEg PO 62
oN SPA . ON [ WA | Sk - € weuivly AWSI v, 'Cq] ! IR aamynouy Aundagy| elieanpeged A1 s
oN oN oN ON wA T \Z T - iON 9 | Aminoudy. Sumuey| fquay ey i pag s
op; oN o8 aN EYES iz e - T om FEL HOOUTY Fiewey, WGUAY SARW TNLL] 9T
oN TN oA WA @i - 4 saying sauy) ! 1p$21'qt P T oL any oy W IR peRL LEpRY f~d
oN ON A osap 9 I3 WP AR IV 1T E] I3 N anynaufy. [T wwnes) uemefeyg| 7
oN Wi . WA 1 ON EX 1 G - ToN L Q% ainnouy gy e|ovue AT wBuen|  (Z
oN oN CEYNYY C YW T e - T oN 5 QiR et L s
oN A ON QA 3 - T ShaquEaW Aflwey [y LI KH € TS : [ wnrnny - LN wared pavend fagl (T
oxn I SBh | NOA BN i FSang Jud) PUC IR AlILIE [y ey L] DOWRA | 5 ! v..:::ucu_._.{“ wiayy 1¥AIES RLEXEN] g
O A S2A, . WA 3y - 4 SIBUAN A[LUEY (T 1Pl C LORA ' L | ANNMOLIY - Uiy URIRTEN DESEL] BOUSLOY &1
N SPA ON | SN [CF I Slaqusaty AlHue] Ty o r BT ' I EXLITEETT o [FCT ) witiery idon Rl
oN oN  ON YR T I3 SIQUIBI A[WUEd 1Y FE] 5 N s OTEE v Sy | FUING dnpryeg vwng|  Zf
N ON | ON | ©ON A - [ SIBQUAR AR [Ty rat'e| i COseA 4 MmUYy Suturey Suisiny wely gey]| | 91
ON ON | %A | SOA EYN T - e o - ©OoN 6 i IWRprIg Hurewe) AUIGO IRpedeg neysig] g1
oN; ox oN s WL - I SISUISN AT TV rar el " TEA 5 aum|nousy Suedayy. lesd PPUIQOT B1
oN oN - s3A oN 85 - " SIXQUIN AJURES [V 1qre1 T LosaL \ ] suminauiy- mmu.ﬁm wleag npuyeg 1eREf L
oN ON ¢ sap 1 SIA A - I Sique AT [TV G ] TsA CE PR FUReL, W Gy leeng| ol
ON W94 ; Sap @ SOh | WA - i staquapy Al |fvT Q"L i Y & TNTUEY TwEg BT AT T
SPA [N S2A .+ ON (YT i = - s - COON ! L JINNOUSY  UeLN|Ug [TTET N NOREGIS BUYSLIY Liv) ot
op; A, A A S04 - s SIM U Al || gL 13 oS . L Uiy ey ToUEN PESTL] Uty &
oN A WA - WA R 1T SIROQUAISA! DUV sequap ATt [V opga] I3 A L 6 1odzandoys v, naudneugsry B(pey| &
oN LTy A weA sop - [H sInoquiian pur SOQUIB ATWET 1Y, el ) iOsRA I FTRTGT v W usyoUEy InpeyRg sauen! L
oN aN o 1 sp . ey - 3 SINOQUAIIN PUY SHQUOIN Alleg 1V 1001 ) ), 5 aaminauty wtwiRIgg, emwie JEXURYS UIOPD  §
oN SeA TSR | K | WA G iz DS - o N aamndLdy [ weinen JnpeyEg Upeg| ¢
oN A Sk 1 89K sep v i g REUNCA AW Caj K egieg AW I s | Sa3A & lagaeal [T BINELNG NI [3
ON %4 ON A sap - N SIqup Alfwed (v leeaL'el I3 UseA L ] 9 sy, e M nedan anpeger el
N EETNREETY Y [N [ I sIaquuapy A[WE] [y ERT S G ! T Tdooxdons [Ty Bnhe wey Byg! ©
oN A oA S9A wA - 1 SIRGUA AR [T 201 % ] I ™ s - L Tdvandoyy [T WIABLNG pestiy LEH 1
© @ ! _ o : ! P i ,

TR vk 10 0 1D 010 0 ! ) L s ol v | 0 ) 70 i) o

(eary Jepiypeiwen) Foruueld warsg uotenatay 107 Asams Suuesp Jo sinsey ¢ 1T dqeL



JICA / DISASTER PREVENTION STUDY
IN THE CENTRAL DEV&.SS;AE?I’ REGION OF NEPAL

“A3ans SULITOY 0 2UM 31 T ATUE) JO LoqIMU 1 210u2p (1 SanAY Y1 INEEEID [O6T JO AN B4 1B AJIWIE] JO JSQUINY 1 :0USD H0) JO SRS ), [t

G661 6 SGUIA0 U N0 PANED Sem Azains Faueal (1) 0N
on A 1 SPA ¢ A | saA v € [ AU Ajrar |1y 1q1 T [ %k 1 [2EEE LT ue | Auswe] Jnpeyeg wUEH| (8 L
oK A | ON 1 A SA T 3 | aquasiy Alwed [y Qe i [wp + il b | MMIRILEY] Turansy Huoind uessigl  gr
ON | ON | ON | A | SMA i | spquia Alweg iy [al'el ' I armnoudy; Farung] AUnIAD YWY | R
ON L SN | WA | ON | A it i SO AWEL V| jat it SR 2MIROLEY| Ruswel | Buzue), smpeyeg CAIRg) Ly
SN 1 oM | WA | L | Sak | I3 AWng 2JoGNg pUE Ul ATIWES 1TV Qlel T | %A - sadoaxdogs) Jurnny| UKD JADEYRT NRWRL | o
oN | ON | WA | ON | 4 I+ 13 Saquaw Ajley |y ar It | osan | | 5 | Ry | Aunuindy SURINGD BOUEY ouE o
UK ON ON 1+ ON | WA |t i$ NNGQYIVN PUE SIS Al LIV i B i A i L aanindufy | unng Funanry elew nogsIg Lo
oL SA | WA | S2A ENEE I3 1 slsque Anwed v a4l ¥ I SanIfSfaY | T Tovwe] juoven| G
w [ oN | A | SeA I [ ] SIRQUIW AWed 11V | [CT) [T | osA | | P AT | Boewrey| Suswe] JRpege Wsewes)] 2y
VOSRA | WA SIA - I | SHQUIN AW Q1 1€ | WA I SamjedUTY; Fuewe] Juewe) inpeyeg unlny| Iy
9N 1 %A | %A " 3 : SINCGUIIIN PUN SPQWAN AL 11V Ioie I SR , S SN | .‘N»...E_mt, VelBUTAY MFS|  OP
A 1 SWA | SN - IH I AU AWE (V] war'gdlattl [T T w=A 19 | SO | Buwe) | wwduRAg Swgsen ] A
®h | WA | WA - I3 1 lar' et s ah ;. 8 IROLEY | Suoewey, VRIRURAS [P TApUl{ SO
ON . A | SPA I 1 | SaaquiRA A1TWed 11| Jareiq1 1 Y | v Eaul_.m.{_ Faninry dunann vewaodial 4
SN | WA | WAL | 2 t SRR A (1Y epC NIl 1 A ] [ E:::.u_-m,w_ (T UETAURAS BARI TSI or
EES , A 4 sEquis ANWES IV jareral i Ph i g sy Farunegy Juransy pegeg wey| o
oN | WA | WA I T LNOQUSIaN PUY SaqUal Ajue, 11| TCarqrel 03 YA | , ) HGRSUEY | TR | uelUnAG UBeUS WEE| o
BT RA L WA - I ! B N I TR Is SA 1P v | wrnRsuSy | IeTe| UETBURAG VAGN TNSUER| LT
@A i A | A € | S1oqWRIN ATIWEY v FRIKT I S| [ S 2.3_5..._.".15 funung | Sunana Jnpeyeg wey o
oA ] BA T 3 ] oI AWEL V] [T904L N oA ] 1P | ANALTY SumiEL | ERURAS SOGRE IFT] IL
LN S| SRA W. F.. WA Allwred 1y QL s LT [9 t E_.E_.rutm{_ ._:nEc.P_ c.-_mc_im npeyeq wep [+,
ON SA | A |- It AU AT Y| [TQTFL ls [ WA Il AUNHASLLTY | Fowtieg] UeIFUNAS ANDEURE LS| 6T
oN sa) 1 A |- IC SIMUAW AT, 11V 1911 n ! [EF 9 ETATET MY Buawse] | WEIIURAS anpryeg g W
N . A | A - e | SR AN (Y| [qL1eT n sk 1 L) 6 2Ty Bueie VEGNAS Inpeveq WoUND] LT
24 | ON | WA | % | WA AW Y] a1 T ] &) B[Ry | Fowwie), VeI NDUTY o
ON | ON | say 0t € ! SPQUIN AW (V] T 'l Iz i [ armnaisdy; IR WNRD Mpedeg vans| o
ON L A | WA - 1= ! siaquisy Apweg iy 21 I WA [ UnIOUEY N | Auwgy mpege sungii| el
oN | seA | WA i© | SI5OND) o] PUE BIAQUIBI AW 1ty [a1'el 1T [ A | | % | JaneEY | Fuewn,; Uning anpeyed Q) G
S5 | ON | WA I 5 | ssqusy At ;141 i S wm|rfyy ey SR SpREE TS T
SyAL oN | sRA - £ | LGB AJlWed {1y ql'el 1 TS R [T LBy Juewe) | Avews) inpeyeq Em.:aﬁv H
SBA ] S04 1 WA |7 ® | SR AL |V jat'el 1§ | WA ﬁ 1 R AR | Aumiae URLSUEAYN Jwn WAy 0%
aN | SeA 1 BA © 3 ; sequisly Apwed v (gL'l 1 Y U S s Foewy, UrSeay INpryeg LB ST 6!
sah 1 S| 8L - it | SINOQUFIIN PUE WG Aftuses (1Y) [ep'gel i LT ] ! £ | 2IMIMOUAY | Juewe], WD karlung) 3
oN | sRA | WA I I3 } SINOQUALFN Pue SIDQUII AlIWEL 11V epE| 1 sap | | [ aInnony ! Jueuvy | aeyD Bhewhg ! L
SIL | SN | SeA - I \ SIOQQUITAN PUP SIMQUI A[IUEY |[V, {Lar'ql'el 1 wA ; ] N AOUTY Juewrl un[ng] ApELRE Wy 91
WA | A | A - It 1 SIQUIG AJWE] 1Y [EpRYL 1 WA 1 | B | URLLSN WESRV DAA, Juvae]| sww) Juymoend]  §1
SBA | SAA | SRA 1 e ] SINOQUAIIN PUE SIaQUIj AlIWag |Fy' op'g'e] & 1 OSRA | | [ iy | m:nE.f, uRivEsS InDELeq Wy 1
o . SBA | SRA W. e | SIAQUIR ATluse [y I} T | g | ammaudy Buplie] | uBuRAG anpryEE YaLl ¢l
S SPA | WA I 1% | SIFQUIW AW ITY | 11 A | | S 2NNDUAY Tuewtv} UETAUtAS BPASWMIAL] ol
ON | SPA | WA I & ' SIMQUITN Afue V] " A 1 & SRS Juewer, unfuedS epmiaog] L1
BaA 1 PR | SRA - [ : WM ALY IV e i TS v 1adaoxdony; Auwel | RUIGL anpeued qsch] QL
S3A | A SA £ ﬁ SANOQUITAN PUR S/IQUWAIN A[LLEY v} [en'el IS ETE | t 20| STN | Juewry, uihJueay Jontyeg RSy 6
oN 1 ON | A 7 € saqui AL IV (APey i€ | s=A | ] % unprtfy) durwre | UEIBEAS ARPRYE W) R
WA | A 1 SoA I I3 SInoquIiaN pus siaquialy ADWY 1Y 1ar'1°q] v LA v Jar0qe] ANQ Juniniy Surangy Inprueg WoURD |
aN | WA i WA i SINOQUERN PUl usuap Allsed vy Ceralel n [seh ! T I LTy K TR UETTURAS Jewny wed 9
24 | S9h | A IS TaQUInYY A[UDE] V| oLl I R I s | SINH A0 suBMey - BAUPT O [
On oN oN | BA | WA I T : quiDI Alwale) V[ [Tl 13 0L | g DT Fuewie], SnAGEAG ounpy | ¥
ON EZYN oy | ON %A | it SIAQUAW AJIWEY 11V .,nv,n.f n A | 8 | a1y MRy auswe, | YBIZUBAS YTUL} 3
op 1S4 1 WA BHA 0A - ic S1QUIAA AlLIES {1V [erriiel IS WA 3 o_p__a_,mm.{, Jusiie]) uriuFeAs, Jnpegeg [1Q z
Oon | ON oN ON CEYNRRD k3 | SRQUAW AlLWRY |1V CEIE T IS 3 arn3UFY | qurans| Funinn UsWAY wey 1
T T
W@ " | f 4 | _ 4 | W |
SO 0 _ £10 7 10 _ o 010 P60 | #0 _ W 90 %0 0 _ w0 ! 0 i 10 N
{eory Tuedesmyny) Suuue[d WANAS LOLIENDEAZ 10} LoAIng BuuEsY o sunsay v 17 QlQElL

AS-33



Basic Concept

Investigation
Hearing Survey Evacuation System
for The CDPP Areas in Japan
Analysis

Assessment and Major Issues

|

- System Design

Evacuation System for The CDPP Areas

y Areat  yArea2 v Area3
Phedigaon/ | . Namtar/ . .
Phatbazar Tilar Chisapani

. ’ His Majesty's Government of Nepal
]j |g. l R 3 . 1 . Mpisty of Forest and Soil ConsenvationDhpariment of Sool Conseivation

i I SIUDY ON 1115 DISASTER PREVENIION PLAN
Elrecegu res 'lf(: Disaster Evacuation System FOR SEVERELY AFELCTED AREAS BY 1993 DISASTER
an Formujation | “ iN THE CENTRAL DEVELOPMENT REGION OF NEPAT.

JAPAN INTERNATIONAL COOPERATION AGENCY

A5-34







	Annex-5 : Community Disaster Evacuation System 
	TABLE OF CONTENTS 
	1. BASIC CONCEPT OF EVACUATION SYSTEM IN THE CDPP AREAS 
	1.1 Basic Concept 
	1.2 Importance of Evacuation System in Nepal 
	1.3 Procedures of System Design 

	2. INVESTIGATION OF EVACUATION SYSTEM 
	2.1 Hearing Survey for Existing Evacuation Activities 
	2.1.1 Survey Method 
	2.1.2 Results of Hearing Survey 
	2.1.3 Assessment of Current Evacuation Activities in the Communities 
	2.1.4 Major Issues of Current Evacuation Activities in the Community 

	2.2 Disaster Warning and Evacuation System in Japan 
	2.2.1 Exiting Disaster Warning and Evacuation System in Japan 
	2.2.2 Collected Alarming Phenomena for Mountain Disasters in Japan 
	2.2.3 Major Issues of Evacuation System in Japan 
	2.2.4 Assessment of Availability of Evacuation System in Japan for Nepal 


	3. COMMUNITY DISASTER EVACUATION SYSTEM 
	3.1 Framework of the Proposed Community Disaster Evacuation System 
	3.2 Formation of Disaster Evacuation Committee 
	3.3 Development of Supporting Information for Self Evacuation Determination 
	3.4 Improvement of Evacuation Activities 
	3.4.1 Selection of optimum destination and route for respective household  
	3.4.2 Improvement or construction of evacuation shelters in multipurpose use 

	3.5 Proposed Evacuation System 
	3.5.1 Chisapani Community Disaster Evacuation System 
	3.5.2 Phedigaon Community Disaster Evacuation System 
	3.5.3 Namtar Community Disaster Evacuation system 






