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Foreword

In response to a request from the Government of Kazakhstan, the Government of Japan decided to
conduct “The Study on Earthquake Disaster Risk Management for Almaty City in the Republic of
Kazakhstan” and entrusted the Study to the Japan International Cooperation Agency (JICA).

JICA dispatched a study team headed by Mr. Osamu NISHII of OYO International Corporation in
association with Nippon Koei Co., Ltd. and Aero Asahi Corporation during the period from August
2007 to June 2009. In collaboration with Kazakhstan counterparts, the study team conducted the
field survey and held a series of discussions with the officials concerned of the Government of
Kazakhstan. After the team returned to Japan, further studies were made and then the report was
finally completed.

I hope that this report will contribute to the earthquake disaster risk management in Almaty city and
to the enhancement of the friendship between our two countries.

Finally, I wish to express my sincere appreciation to the officials concerned of the Government of
Kazakhstan for their close cooperation extended to the Study Team.

September, 2009

[zumi TAKASHIMA
Vice-President
Japan International Cooperation Agency



Letter of Transmittal

September 2009
Mr. Izumi TAKASHIMA
Vice President

Japan International Cooperation Agency

We are pleased to submit to you the final report on the Study on Earthquake Disaster Risk
Management for Almaty City in the Republic of Kazakhstan.

This report summarizes the study conducted in the Republic of Kazakhstan, during the period from
July 2007 to September 2009, and has been prepared according to the contract between JICA and
the Consortium of OYO International Corporation, Nippon Koei Co., Ltd., and Aero Asahi
Corporation.

The final report consists of a summary report, main reports, sector report, and a collection of
drawings: the main reports describe the results from an evaluation on earthquake risks faced by
Almaty City, and a comprehensive earthquake disaster risk management plan as well as
community-based earthquake disaster risk management plan created for dealing with these risks;
the sector reports pull together a variety of findings obtained in the course of creating these plans;
and the collection of drawings includes estimated damage maps, community-based risk
management maps, and other important maps developed as part of the Study. We hope that the
outcomes of the final report will contribute to an improved disaster risk management scheme vital
for mitigating earthquake risk levels in Almaty City, the Republic of Kazakhstan.

In closing, we would like to express our heartfelt gratitude to JICA, the Advisory Committee, the
Japanese Embassy in Kazakhstan, the Ministry of Foreign Affairs of Japan, other donors, NGOs,
and our counterpart, the Department for Mobilization Preparation, Civil Defense and Disaster
Response of Almaty City, and other parties concerned, for their tremendous support and
cooperation extended during our endeavor. We hope that the Study will open up another path in
deepening the close and cordial ties between the two countries.

Very truly yours,

Osamu Nishii

Project Manager

The Study on Earthquake Disaster Risk Management
for Almaty City in the Republic of Kazakhstan

OYO International Corporation



OUTLINE OF THE STUDY

Outline of the Study
1. Background of the Study

The organization for implementing the Study is as follows.

Study Title: The Study on Earthquake Disaster Risk Management for Almaty
City in the Republic of Kazakhstan

Counterpart Agency: Almaty City Disaster Management Department

Study Period: August 2007-September 2009
Government of Kazakhstan Government of Japan
Working Group ¢ Almaty City JICA <—> Advisory Committee

v v

Study Implementing Body

Almaty City Disaster

Management Department JICA Study Team

Figure 1.1 Operation of the Study

The Study aimed to “reduce damage by possible earthquakes that may hit Almaty City” and was
conducted for the following objectives.

- Prepare an Earthquake Disaster Risk Management Plan based on damage estimation in
order to reduce earthquake damage in Almaty City.

- Prepare a Community-level Disaster Management Plan through preparation of Disaster
Management Maps and conducting Comunity-level disaster management activities in
Pilot Areas.

- Transfer relevant technologies to the counterpart agencies of Kazakhstan through the
implementation of the Study

The area to be covered by the Study (Study Area) extended for approximately 347 km® of the
Almaty City.

First, the Study Team estimated earthquake risks in Almaty City by the seismic microzoning
method, then produced earthquake disaster scenarios, hazard maps, and risk maps as our outputs.
These outputs provided the foundation for formulating an Earthquake Disaster Risk Management
Plan for Almaty City. Also, the Study Team put together a Community-Based Earthquake
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Disaster Risk Management Plan through community-based activities conducted in pilot areas.
Figure 1.2 summarizes the tasks carried out and the entire flow of the Study.

Flow of the Study

Phase 2 (July 2008 — Sep. 2009)

»>(ollection /evaluation of existing data »Selection of Pilot Areas

» Preparation of base map » Preparation of Disaster Risk Maps in Pilot

» Processing and analysis of Areas

geology/earthquake data » Conducting Earthquake Disaster Education and
» Development of GIS Database Training in Pilot Areas

» Hazard Assessment » Community-Level Earthquake Disaster Risk
» Vulnerability Assessment and Damage Management Planning

Estimation for Buildings, Infrastructures and » Formulation of Almaty City Earthquake
Lifeline Facilities Disaster Risk Management Plan

» Preparation of Earthquake Disaster Scenario » Capacity Development for Concerned

» Preparation of Hazard Maps Earthquake Disaster Management Authorities of
» Preparation of Risk Maps Almaty City

Figure 1.2 Flow of the Study
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2. Evaluation of earthquake hazards and risks in Almaty City and
preparation of Earthquake Disaster Scenario

2.1 Collection of information, development of base map and GIS databases

(1) Collection of information

Table 2.1 lists up various sorts of information gathered about natural and social conditions.

Table 2.1 List of materials and data obtained

Topographic maps Satellite imagery, existing maps, etc.

Earthquakes Earthquake catalogue, strong-motion seismograph monitoring log, faults maps,
record of earthquake damage in the past, etc.

Soil/geology Geological maps, Boring data, etc.

Buildings Data on registered houses at the real estate center, Existing GIS data at the Rescue
Center, 2007 Almaty City Statistics White Paper, etc.

infrastructure components Road network, Bridge Diagnosis results, materials for transportation, etc.

Lifeline Statistical data on the lengths of water supply and sewer pipelines, the length of gas
pipeline and high- and mid-volta peowerlines.
The above network diagrams were downloaded from the City's official website

Demographics, No. of houses 1999 Census, 2007 Almaty City Statistics White Paper

(2) Development of base map and development of GIS databases

First, 1/10,000 topographic map data and GIS databases of Almaty City were prepared plotting the
existing topographic maps into digital form, and the digitized data were corrected to reflect the
chronological changes based on satellite imagery(QuickBird).

Then, GIS databases were developed with data of scope of survey, scope of satellite imagery
(QuickBird), 500m grid, administrative boundaries, micro regions, water supply, sewerage, gas
supply, power cables, roads, bridges, hazardous substances, boring sites.

2.2 Assessment of Seismic Hazard

(1) Scenario earthquakes

In the Study, the following three major earthquakes that inflicted significant damage to Almaty City
in the past 150 years were assumed to recur.

- 1887 (M7.3): Verny Earthquake (Approximately 20 km southwest of the City. 236 deaths
across the city area at that time.)

- 1889 (M8.3): Chilik Earthquake (Approximately 100 km east northeast of the City. No
death across the city area at that time.)

- 1911 (M8.2): Kemin Earthquake (Approximately 40 km south of the City. 44 deaths
across the city area at that time.)
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(2) Earthquake motion at the ground surface

Earthquake motion at the ground surface in the three scenario earthquakes was estimated as
follows.

- In the Verny Earthquake scenario, 77% of the city area was subject to MSKS, and 23% to
MSK 9.

- In the Chilik Earthquake scenario, almost the whole city area was subject to MSK 7.

- In the Kemin Earthquake scenario, almost the whole city area was subject to MSK 8.

(3) Hazard Assessment
The evaluation result of liquefaction danger level and slopes as hazard is as follows.

- The liquefaction danger level in the Study Area is generally low; however, liquefaction
will become a concern.around

- There are some high-risk slopes along the Small Almaty River in the city area.

2.3 Estimation results

Table 2.2 shows the estimation results for building damage human damage bridge damage and
lifeline damage as to each of the three scenario earthquakes.

Table 2.2 Estimation results

. No. of bridges
Scenario No. of hei‘ollllli_(i?i%iiehsouses and Human damages(No. of persons) with high
earthquake P possibility of
Collective Individual Death Injury collapsing
Verny
990 24,400 22,000 28,000 18
earthquake
Chilik
carthquake 80 5,200 2,000 2,000 6
Kemin
carthquake 430 15,200 9,000 11,000 11
Water pipes Ave. No. Sewers Ave. No. of Length of gas pipes length of main power
Scenario earthquake of points (locations) points (locations) damaged transmission line
damaged damaged (km) damaged (km)
Verny
carthquake 500 600 600 3
Chilik
almost none almost none almost none almost none
earthquake
Kemin
carthquake 100 100 400 0.3

The estimation result of damage by fires and spreading of fires were as follows.

- If fires occur in conjunction with an earthquake and spread without any fire-fighting
activity in place, the maximum number of houses destructed by fire would be
approximately 6,500 with a wind speed of 3 m/sec (10.8 km/h) or approximately 13,000
with a wind speed of 15 m/sec (28.8 km/h).
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- The number of deaths by fire was estimated at 500 or fewer even in the worst case. Thus,
a majority of casualties in an earthquake disaster in Almaty City would most likely result
from the collapse of buildings.

24 Assessment of urban vulnerability

Almaty is a fairly well-developed city. However, in view of preparedness for a large-scale
earthquake and reinforcement of the seismic resistance of the city, the following vulnerable aspects
were identified.

(1) Road deployment and road widths

In suburban areas where low-rise houses are dominant, there are some zones where the percentage
of roads with a width of less than 6 m is high. In these zones, post-disaster relief activities would
expectedly be difficult and the risk of fire propagation is considered high.

(2) Parks and green space per capita

The area of parks and green space per citizen was calculated based on the current population and
found as extremely small. Parks and green space are insufficient both in the city center, where
midium- and high-rise residential buildings concentrate, and in suburbs, where most of the
buildings are individual residential houses. This means that space for emergency evacuation and
fire mitigation is inadequate.

(3) Houses

The estimated damage to collective houses is notable in the city center, where old and
superannuated buildings concentrate.

The estimated damage to individual residential houses is notable in suburbs, where individual
residential houses concentrate. Damage from fires caused by a disaster can also be assumed.

(4) Land use around the rivers

Many individual residential houses are widely dispersed and the road widths are mainly less than 6
m in the areas along the rivers. Damage from debris flow in the areas where river improvement
work has not pursued and fires in built-up areas is estimated as severe.

(5) Aging of the population

A simple estimation of the ratio of senior citizens (65 years or above) to the total population of
Almaty City has revealed that the municipal population is and continues to be aging in the city
center. Considering that the damage to collective houses is estimated as severe in the city center
and that the ratio of senior citizens to the total number of deaths has proven high in the past seismic
hazards, the vulnerability in the city center, where the number of senior citizens is on the rise, is
assessed as increasing.
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2.5 Earthquake Disaster Scenario

Based on the outcomes from the damage estimation in the Study, an earthquake disaster scenario
was formulated.

The Objective of this scenario is to prepare a reliable source for the formulation of an effective
disaster management plan and to provide aid for promoting disaster management activities where
possible. From this standpoint, the scenario was arranged in the following form.

(1) Scenario earthquake

The consequence scenario was formulated based on the damage estimation in the Verny scenario
earthquake.

(2) Subijects of the scenario

The consequence scenario was formulated with respect to the following 23 subjects that involve
emergency response.

1) Emergency headquarters, 2) Evacuation and shelters, 3) Fire fighting and rescue,

4) Public security, 5) Injured persons and medical treatment, 6) Sanitation, 7) Missing persons,
8) Body recovery, 9) False information and panic, 10) Mental care, 11) Education,

12) Acceptance of assistance, 13) Food, 14) Drinking water, 15) Power supply, 16) Heating
line, 17) Gas supply, 18) Telecommunications, 19) Media, 20) Air transportation, 21) Bridges,
22) Roads, 23) Handle of debris

(3) Scenario of each subject

For each subject mentioned above, two scenarios were prepared: a scenario in the worst case and
another in an improved case. Then, recommendable measures for the realization of the improved
scenario were extracted and added.

(4) Time axis

In order to clearly show the transition of damage and select effective measures accordingly, the
scenario was divided into five steps in the time axis: (1) immediately after the earthquake to one
hour later, (2) one to twenty four hours later, (3) one to three days later, (4) three to seven days later,
and (5) seven days onward.
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3. Development of Disaster Risk Management Plan for Almaty City

In consideration of evaluation of earthquake hazards and risks in Almaty City and result of
preparation of earthquake disaster scenario, the disaster risk management plan for Almaty City was
developed. The plan is proposed to Department of DM based on the study result of Phase 1 and
community activities in Phase 2 of the Study, and desired to be adopted by Almaty City Mayor as a
plan of the City.

3.1 Aim, policies, priorities for the plan

Under “promotion of comprehensive disaster management” as an overall aim of this earthquake
disaster risk management plan, earthquake disaster management activities are promoted from the
following perspectives.

(1) Systematic disaster management (activities based on defined ultimate goals)

To mitigate risks related to earthquake disasters, promotion of earthquake disaster management
activities is recommended upon definition of ultimate goals, which are 1) Saving human lives, 2)
Securing the livelihood of citizens, 3) Maintaining social / economic systems and 4) Maintaining
the country’s governance.

(2) Comprehensive disaster management (responsibilities shared under vertical and
horizontal organization schemes-coordination, activities by all stakeholders with a
sense of ownership)

In order to facilitate earthquake disaster management activities, it is necessary for all organizations/
citizens to clarify their own roles and to engage in activities with a sense of ownership through
coordination with one another

(3) Systematic disaster management (Sequencing activities within the disaster
management cycle)

In order to mitigate earthquake disasters, it is important that mitigation activities and emergency
response activities are initiated ahead of the occurrence. Emergency response immediately after the
occurrence is followed by subsequent rehabilitation / reconstruction activities. Furthermore, the
rehabilitation / reconstruction should take a consistent approach for quake-resistant community
development by not only recovering to the pre-earthquake state but also linking with disaster
mitigation and preparedness for future earthquakes

(4) Specific / efficient disaster management (activities upon risk awareness)

In order to efficiently implement disaster management activities, one needs to, upon learning
hazard and vulnerability primarily as well as risks, formulate a disaster management plan and take
measures accordingly to mitigate risks selected in consideration of importance, urgency and
efficiency of response measures.
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(5) Precise and feasible disaster management (activities aligned with one’s capacity
and accumulation of activities)

In consideration of requests from residents and financial conditions, measures should be taken from
feasible ones based on risk assessment at a capable level. It is recommended that these activities be
accumulated for risk mitigation and quake-resistant community development.

Further, The following policies for formulating this plan were defined in conjunction with the
issues identified through the study.

Utilizing scientific risk assessment and earthquake disaster scenarios

- Lowering vulnerability by enhancing prior measures that emphasize building
reinforcement

- Improving disaster management awareness of all citizens ranging from administrative
officers to residents

- Formulating a sustainable plan that emphasizes system / budget / governance
enhancement through coordination with related organizations and the community

Disaster imagination exercise / simulation-based planning for specific conditions

Introduction of the pilot area’s community activities to other areas and the mechanisms
for securing sustainability

The key elements which should facilitate mitigation and preparedness activities for earthquake
disasters under the policies above are as follows;

- Organization / governance for disaster management

Earthquake protection and regulation on buildings

Formulation of community-based disaster management measures

Regulation / guide on land usage

Earthquake protection and regulation on infrastructure/ lifelines
- Enhancement of the communication system
- Enhancement of the emergency response plan

The Plan addresses the mitigation and preparedness measures in relation to these priorities, and at
the same time, action plans were drawn up so as to smoothly implement measures associated with
them (see Table5.1 and Table 5.2).
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3.2

The Earthquake Disaster Risk Management Plan for Almaty City

Table 3.1 shows structures and contents of The Earthquake Disaster Risk Management Plan for
Almaty City formulated in the Study.

Table 3.1

Structures and contents of The Earthquake Disaster Risk Management Plan for

Almaty City

Structures

Contents

Part 1

Part 2

Part 3

Part 4

Part 5

Part 6

Basic
Considerations

Preparedness
Plan

Emergency
Response Plan

Rehabilitation /
Reconstruction
Plan

Assistance Plan

Chapter 1 Basic Considerations

Chapter 2 Overview and damage estimation of the city

Chapter 3 Basic responsibilities of risk management entities

Chapter 4 The city’ governance related to implementation of mitigation measures
Chapter 5 Quake-resistant human development

Chapter 6 Quake-resistant community development

Chapter 7 Quake-resistant Urban Development

Chapter 8 Enhancing quake resistance of facility structures

Chapter 9 Seismic Study / research

Chapter 10 Process for preparedness and assistance by the city

Chapter 11 Preparedness by the citizens and communities

Chapter 12 Preparedness related to initial response

Chapter 13 Preparedness related to communication

Chapter 14 Preparedness for fire and hazardous materials

Chapter 15 Preparedness for rescue and evacuation

Chapter 16 Preparedness for emergency transportation

Chapter 17 Preparedness for emergency medical care

Chapter 18 Preparedness for missing person search / body recovery
Chapter 19 Drinking water and food procurement / supply process

Chapter 20 Preparedness for rehabilitation of lifeline / communication / mudslide
prevention facilities

Chapter 21 Preparedness for handling of garbage, human waste, and debris
Chapter 22 Basics of emergency response

Chapter 23 Establishing and managing the Emergency Management Headquarters
Chapter 24 Collection and offering of information

Chapter 25 Security, traffic control, emergency transport

Chapter 26 Mutual coordination with disaster risk management bodies
Chapter 27 Evacuation and relief

Chapter 28 Emergency medical care, sanitation

Chapter 29 Search and rescue of missing persons, handling of remains
Chapter 30 Fire-fighting, countermeasures against hazardous materials
Chapter 31 School measures

Chapter 32 Supply of drinking water and food

Chapter 33 Emergency rehabilitation of lifelines, telecommunications, traffic, and
debris flow protection facilities

Chapter 34 Handling of garbage, human waste, and debris

Chapter 35 Emergency response to housing and livelihood

Chapter 36 Basic ideas for reconstruction

Chapter 37 Reconstruction Headquarters

Chapter 38 Formulating reconstruction plans

Chapter 39 Stability of civilian life

Chapter 40 City reconstruction

Chapter 41 Assistance plan
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4. Formulation of a Community level Earthquake Disaster Risk
Management Plan

4.1 Outline of the plan

(1) Objective and target

Not only administrative organizations such as Disaster Management Organizations, but local
communities consisting of community organizations such as KSK, schools and enterprises, and
each family must also themselves prepare to reduce damage by possible earthquakes. This
community- based disaster risk management plan is prepared in order to define activities,
procedures, implementing and supporting organizations, the time of implementation, and target
figures, so that that the importance of communities’ responsibilities are widely recognized and the
holding of community based disaster risk management activities is targeted at community
organizations, schools, and enterprises.

The target of the Community Based Earthquake Disaster Management Plan is “You should be
responsible for protecting your community”.

The constituents of the Community indicated in the Almaty City Community Based Earthquake
Disaster Risk Management Plan are the three actors, namely community organizations such as
KSK or other associations of individual houses, schools, and enterprises.

(2) Promotional Structure, Activity Flow and the method of expansion

The promotional structure for implementing the community based earthquake disaster plan will be
as follows.

- Department of DM prepares plans, a framework of activities, and educational materials.

- Based on the plans, framework of activities, and educational materials, seven district
offices of the Dep. of Emergency guide residential organizations, schools, and enterprises
to prepare community based earthquake disaster management activities, community
based disaster management plans and conduct disaster management drills.

- Almaty branch office of Red Crescent continually implements ongoing activities for KSK
in cooperation with Department of DM.

Community Activities are categorized into the following three steps.

1) Recognizing Disasters
By explaining the results of damage estimation, showing damage photos and visual
images, and conducting table- top exercises, external force can be understood and disaster
images are created. Furthermore, by engaging in town observation and preparing disaster
management maps, local risks are recognized.

2) Considering Countermeasures
While imagining disaster scenarios, countermeasures are considered and compiled as
disaster risk management plan, which also include drill plans.

-10-
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3)

Conducting Disaster Management Activities

The disaster management organizations defined in the plan are enacted, and drills of
evacuation, registration of evacuees, fire extinguishing, first- aid, community kitchen, and
notice boarding are practiced. Through such activities, improvements are sought and the
plan is revised.

Regarding the implementation of community activities, the method of expansion is as follows.

4.2

)

2)

3)

As the primary step, under the guidance of Dep. of Emergency Situations, facilitators who
assist in conducting disaster management workshops are trained as trainers.

As the second step, teachers are trained to enhance the capacity of teaching disaster
management education by the Dep. of Emergency. After such preparatory steps,
community activities are launched.

-In 2010, which is the first year in which community activities are conducted, one
residential organization, one school and one enterprise will be selected to conduct
activities in all seven districts, making a total of 21 places in all seven districts. After the
second year, 10 places are selected in each district, and activities conducted for a further
14 years till 2025. In each district, the number of community organizations differs, but
within 15 years, all the residential organizations, schools and enterprises will be covered.

Community level Earthquake Disaster Risk Management Plan

The contents of the measures of the Plan are shown in Table 4.1.

-11 -
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Table 4.1

Measures of the Plan (1/2)

|z | 8| Managi . a
Category Contents 2 s g|Venasin Implementing body| Supporting body System Budget
& ||| gbody
Preparation of Plan for ~ [Setting targets, preparing short, mid, long term plans,
Community Based Disaster [annual plan Dep. of DM _ defining in law City
. - .. and DM plan
Risk Management Activity |Securing Budgets - —
Preparing educational materials for disaster management - District
Preparing education materials, visual materials, and
experience study materials of disaster management for - Press Center
citizens
Preparing education materials, visual materials, and
experience study materials of disaster management for - _
students
A Publi Preparing education materials, visual materials, and defining in law X .
Preparation of Public  [. o ience study materials of disaster management for - Dep. of DM _ and DM plan, | Miaterials, Printing by
Awareness Materials e P N Dep. of ES
enterprises training of staffs
Pi i i is
reparing guidance for disaster management plan for : District
citizens
Pi i i for disasts lan fc
reparing guidance for disaster management plan for i Dep. of Education
chool
Preparing guidance for disaster management plan for
enterprises —
Preparing educational contents for disaster management none
training center
Conducting events of disaster management City Dep. of ES District
Training of workshop facilitators for citizens City Dep. of ES District
Training of school teachers City Dep. of ES Dep. of Education| defining in law
Training of workshop facilitators for enterprises City Dep. of ES o a':fagfi‘:gpff“ Instruction, Materials,
. . . . . Residential trai t Printing by Dep. of ES
. . Preparing disaster risk management plan for residential . - ramers a
Conducting Awareness L . City Organizations, Dep. of ES training center
.. L. organizations, schools, and enterprises . 2
Raising Activities Schools, Enterprises
Conducting joint disaster 'manage drills at community City Dep. of ES B
(KSKs, schools, enterprises)
. . . . Dep. of ES
Public Information by radio and TV programs - . Press Center
Dep. of DM defining in law | Materials, Printing by
Awareness raising activities at Disaster Management Dep. of ES and DM plan Dep. of DM
Training Center (for citizens, students, and enterprises) Dep. of DM —
. . —— defining in
Formulation of disaster response organizations, ;;n;]r\%]':]:nw
Formulating clarifying and announcing responsibilities Dep. of Residential training of ’
. ES I District offices .
Disaster Management P B ber li (instructi Organizations, Dep. of ES trainers at Dep. of ES
o sts X L
Organizations reparing member lists on) Schools, Enterprises P training center
i ite dri subsiding the all
Conducting onsite drills subsicing the &
COsts
Preparing lists of equipments for Disaster Management, training of
deciding places for storing, and managers for the raiing o
equipments trainers Costs by residential
Installing and Inspection of Dep. of Residential or ions, schools,
Equipments for Disaster ~ [Purchasing equipments for disaster management I§S Organizations, Dep. of ES No subsidies enterprises
Management . - - - Schools, Enterprises Instruction by District
Training method of handling equipments (at drills) Training of offices of Dep. of ES
Inspection of equipments for disaster management ramers
Preparing lists of stockpiling, deciding stock place, Training of
person in charge Trainers
- Residential
Stoc!(pllmg Waw.ri foods, Residential Organizations, A .
daily commodities at  |purchasing water, foods, daily commodities City Organizations Dep. of ES Schools,  |Residential Organizations,
residential organizations, Schools, Enterpri’ﬁes Enterprises bear | Schools, Enterprises
schools, and enterprises costs
Announcing places for stockpiling Training of
Periodical inspection and renewal Trainers
. . . fining in DM
Setting boundary of disaster management unit Dep. of ES de m';lirl‘" Dep. of ES
Conducting town watching (compiling risk and Dep. of ES, defining in law
resources) Residential and DM plan, | Instruction, Materials by
P ine Earthquak Preparation of diagnosis maps, disaster management Organizations, training of Dep. of ES
. reparing Earthquake maps by community participation City | Schools, Enterprises Dep. of DM trainers
Disaster M Maps TR ——
L . 1t ' Dep.
Compiling disaster management registers rinting by ep. ot &
defining in DM (This is not included in
R . Dep. of ES s the existing 3 year plan
Distributing disaster management maps to all plan 1ill 2011, but positive
households, schools, enterprises about implementation)
Publicizing Places for Preparing information boards - Dep. of DM — defining in DM |Materials, Setting by Dep.
i L . : | f DM
Evacuation Installing information boards - o plan °
Preventing Fire Outbreaks, |Inspection of hazardous materials City Residential Dep. of ES defining in DM Instruction by Dep. of ES
Applying Non-structural Organizations, ¢ m';é:‘ — —
Measures Implementing countermeasures City | Schools, Enterprises Dep. of ES Residential ()rganlz.atlon&
Schools, Enterprises

-12-
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Table 4.2 Measures of the Plan (2/2)

5= | 2] Managi . .
Category Contents 2 = [ Implementing body| Supporting body System Budget
@ |=| 2| gbody
Planning drills, preparing implementing plans Dep. of ES Instruction by Dep. of ES
Publicizing events Residential B Training of  |Residential Organizations,
Conducting Disaster Dills City Organizati trainers, Schools, Enterprises
Implementing joint drills for disaster management Schools, Enterprises Dep. of ES de“"']"gl'" Dep. of ES
annual plan
Evaluation, revising plans Dep. of ES Instruction by Dep. of ES
P . . Dep. of buildi: d Dep. of buildi d
Establishing system of promoting earthquake resistant p- Of buliding an Dep. of DM faw of promoting p- 01 buding an
’ urban planning City earthquake resistance. urban planning City
subsidy system, low
.1 g . . 3 . a7 loan, iding| sidies
Strengthening Buildings for Building diagnosis of earthquake resistance ) KazNISSA None ""e":;::lf:r;"f:\;' ing State Subsidies
Earthquakes City l[eslﬁ- e"E_“’ Dep. of bullding | subsidies when rebuilding.
Agreement formation Organizations,  |and urban planning| tex favorable system for N
Private Houses City enterprises, no charge
X d ALy system for diagnosing
Implementing earthquake retrofitting Enterprises None cathquike resistanee | partja] State Subsidies
Designating indoor evacuation sites City Dep. of ES None Dep. of ES
Prepar\mg manuals for opening and operating evacuation None Dep. of DM B Dep. of DM
. . . centers defining in DM
Operating Evacuation Sites . . . -
Informing responsibilities of the concerned City Dep. of ES Dep. of ES plan Printing by Dep. of ES
. . . 5 Res!Idenl.ml Instruction and Materials
Conducting onsite drills City Organizations, - by Dep. of ES
Schools. Enterprises .
Conclusion of Agreement for . . . . . . Assoc. Of Trad ing i
e greem Compilation of agreement with private company City Dep. of DM ssoc. Ol Trade 1 defining in DM
Providing and Logistically and Manufacturing plan, Materials by Cit
. .. N aterials by Cif
Supporting Daily Conclusi £ A ¢ with private X Cit Dep. of DM Assoc. Of Trade | commendation y Sy
Commodities and Foods onclusion of Agreement with private companies Y p- 0 and Manufacturing| system
Deciding method of procedure for volunteers, allocating
Establishing S f activity areas for volunteers RCS defining in DM
stablishing System for - - p
b, g SYS r Regular information exchange with volunteer groups, Dep. of ES plan, . Dep. of ES
Accepting Volunteers S . | - commendation
reviewing plans system
Drills City Dep. of DM

B Management entity:

B Support entity:

Implementing entity:

organizations other than the implementing entity

an entity implementing each measure as a central role

an entity that an implementing entity assumes obligation for reporting, or that
acquires budgets for activities and coordinates the activities with related

an entity supporting the implementing entity by implementing duties beyond
responsibilities of the implementing entity which conducts each measure as a core
party, and by providing the entity with advice and instruction

-13 -
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5 Earthquake Disaster Risk Management Action Plan

Action plans shown in Table 5.1 were drawn up so as to smoothly carry forward specific measures
with priority given to the predefined priorities for facilitating mitigation and preparedness activities
for earthquake disasters.

Table 5.1 _ Earthquake Disaster Risk Management Action Plan

No. Action Plan Components

Approval on the Disaster

Management Plan for Almaty City 0 Approval on the Disaster Management Plan for Almaty City

1-1 Clarification of the actionees and time frames for individual
items in the Plan

1-2 Formulation of detailed plans, monitoring on the implementation,
and evaluation of the results

1-3 Reinforcement of the management system of CD & ES Modules
(grouping/ hierarchization)

2-1 Quake-resistance measures for existing collective houses

_ Earthquake protection and regulation  2-2 Improving quake-resistance of newly-constructed buildings

Capacity building of
1 organizations/structures relevant to
disaster management

on buildings 2-3 Earthquake protection on buildings along emergency transport
_ _ roads
i Formulation of community-based | 3-1 Mitigation activities

| disaster management measures 3-2 Preparedness activities

4-1 Project for land reallocation in vulnerable areas along rivers

4-2 Introduction of housing measures

4-3 Designation and development of emergency routes

5-1 Enhancement of quake-resistance of existing bridges

5-2 Enhancement of quake-resistance of water supply and sewerage
systems

: Regulations and guidance on land

4 H
I use

Earthquake protection and regulation
on infrastructure/ lifelines

Each component of the action plans describes the items in Table 5.2 below.

Table 5.2  Earthquake Disaster Risk Management Action Plan ltems

1. Purpose

2. Method

3. Content (itemize implementation items in chronological order)

4. Time (for each implementation item)

5. Cost (classify into some categories: personnel costs, other direct
costs, project costs, etc.)

6. Reference (plan items to be referred)

-14 -
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464-A8 KELSF A 464-AS [BERX T L X ¥ A Mo v 7 U — hi&, 464-AS 4177 ]
464-AS Large panel, type 464-AS

464-1C Kpynuonanensusie, Tun 464-J1C
464-DS KA SR NAETE 464-DS [BEX T L ¥ ¥ A M2 7 U — hi&, 464-DS 447 ]
Large panel, type 464-DS

TocynapcTeennslit cTanapT
[ER e
GOST National standards

viii



ABBREVIATIONS

3emiieTpsiceHne HEE Earthquake

P-S ceiicmopasBeku CelicMudeckas pa3Bejika

PS HfE BRI R B
P-S logging

PGA TIHIKOBOE YCKOPEHHE MOBEPXHOCTH IPyHTa
- b i RN
— peak ground acceleration

'nc GIS GIS

I'nobanbhas cictemMa MO3UIHOHNPOBAHHS
EHERRINL S 2T 24
Global positioning system

Oruer LR— b Report

Oryer o XoJ1e paboT
e LA LR— |k
Progress Report

3aK/OYNTENLHbIH OTUeT
F/R T AFNLR—
F/R Final Report

Tlpouwne = Dfth  Others

M/M TIportoxoi 3acenanus
MM (RFAEBARE D) sk
M/M Minutes of Meeting (of the Study)

Tro I'paxcnanckas o6opoHa
- B

— civil defense

TIporpamMma OLieHKH II00aIbHON CeHCMUYECKON ONaCHOCTH
GSHAP HEFHITE Y — REHl 7 2 7T 2
GSHAP Global Seismic Hazard Assessment Program

TBO TBEp/Ible OBITOBBIE OTXOIBI
- BB RE = 7

— Domestic solid waste
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HeoOxoanmMble TepMUHBI B O0ONAacTH COKpAlleHHs pUCKa OelnCcTBHi
B i 7
GI=]

Terms of earthquake disaster risk management

HeobxoauMble TepMuHbI B 06GnacTM COKpalleHuA BB R ICEE T B EE R R Essential terms of earthquake disaster
pucka 6eAcTBUIA (3eMneTpsAceHus) risk management
AdTepluok / dopuiok -5 Y4 1) 3 Aftershocks / Foreshocks

MNpepBapuTenbHbIN ~ TOMYOK  SIBAISIETCSt  TOSHYKOM,
NpeALWecTByOWUM nepes, GoMnbLMM TONYKOM (FMaBHbIM

AR, LV REeHE ORER) 12%r
STRAETLIHETHD . RWIIARIC

Foreshocks are earthquakes precede a
larger earthquake (main shock), and

TOMYKOM) 3eMMNeTPsiCEHUs, a adTepliok — TON4KOM BN TRAETAHET, ABLAL aﬂgrshocks are egr@hquakelslthat follow a
BCMeA 3a rMaBHbIM TOMYKOM W BO3HUKAET B OQHOW 30HE WA L 2 main shock and originate within one rupture
paspyLLUeHust. ” ° zone.

Bencrteue W Disaster

CepbesHoe paspylleHWe, MNpUYMHEHHOe akTopamm
pucka MPUPOAHOrO U TEXHOTreHHOro Xapaktepa [Ans
yHKUMOHMpOBaHUs  coobllectBa  unu  obliecTsa,
npuymnHsioLLee YernoBeyveckwil, MaTepuanbHbIi,
3KOHOMUMYeCKWiA  ylepbbl nubo ywepb okpyxatoLlen
cpefbl, KoTOpble npesblLLaeT CnocobHoCTb
nocTpaaaewmx coobuiects unu obliects G6opotbesi ¢
HUMW NOCPESICTBOM CBOWX PECYPCOB.

A2 =T A RHERE S TVHERT
EXIE TERWBETH O | LI R
SN B RE. BLOBREOEKICS
s, B - NAKERaI =T
AR OEREIC RIE TR 7R R AL,

A serious disruption caused by natural or
manmade hazards to the functioning of a
community or a society causing widespread
human, material, economic or environmental
losses which exceed the ability of the
affected community or society to cope using
its own resources.

BTOPH‘IHaﬁ OnacHoOCTb

EeﬂCTEMﬂ, KOTOpble Bbl3BaHbl BCreacTBUE OOHOro
3emMneTpsaceHus nnn, KOTOpble NPUYNHEHDBI
HenocpeaCTBEHHbIMU BOSFLeI;ICTBVIFIMVI 3eMneTpsaceHus,
Takue Kak noxap, Onon3eHb W BO3AENCTBUA Ha
YernoBeYecCKyH XXNU3Hb UNN TEXHOTEHHbIE 6e,lJ,CTBVI$I.

ZRKE

HURIZB & HEV T, E/THBIZ LD E
BIRHERHBICI L > TR SRS,
KEL HIF Y | NAE SRR N
— R LD E,

Succeeding disasters

Disasters that are generated following
earthquake or that are caused by direct
damage/impacts by an earthquake, such as
fire, landslide and impacts on human life or
technological hazards etc.

leorpadmyeckue nHdopmaumoHHble cuctemsl (FTUC)

AHanus, koTopbll 06beANHSIET COOTBETCTBEHHbIE 6Gasbl
[@HHbIX C MPOCTPAHCTBEHHOW WHTEpnpeTauuneid u ux
npogykToM, vaiwle Bcero, B copme kapT. bonee
pa3pa60TaHHbIM ABNAETCA onpefenieHne KOMMNbTEPHbIX
nporpamm: 3axsara, 3anoMuHaHus, npoBepku,
VHTErpauuu, aHanusa u gucnnes AaHHbIX O 3emne, Ha
KOTOpbl€ CCbIaeTCs C TOYKM 3peHUA NPOCTpaHCTBaA.

leorpaduueckue WHPOPMALIMOHHbIE cucTeMbl
nocTteneHHo CTaHOBATCA ncnonb3yembiMu ansa
COCTaBlieHNA KapTbl OMNACHOCTU N YyA3BMMOCTU U ANA UX
aHanusa, a TaKke OnA NPUMEHEHUs Mep ynpasneHus
puickom Geacteuii.  Kpome Toro, MNC TpebyeT He Tonbko
KOMIMBIOTEPHbIX NPOrpamm 1 060pyaoBaHUSA, HO U aHHbIe
0o (byH[:laMeHTaJ'lele KapT U TeMatuyeckne gaHHble.

WMBIEHS AT 5 (GIS)

UL—a FAF— 2 _N— 2 LRGSR
A do oW D ENT T B E I T
HMhsnsd, LVFELWERTIE, HiBk
BT DB RE ST — 2 OB,
17, BE. HE. T, T L THERD
DAL a—a T s Tk,
HIREH Y AT AT P — ROMEFIE
DHIRF RN, S HITIEKE) 22
FHEXROOICETETIEFA SN
HEICRSTETND, £, GIS I,
VTR =T EN— KRy T TR
. EREFET—FENBEET D,

Geographic information systems (GIS)

Analysis that combine relational databases
with spatial interpretation and outputs often in
form of maps. A more elaborate definition is
that of computer programs for capturing,
storing, checking, integrating, analyzing and
displaying data about the earth that is
spatially referenced.

Geographical information systems are
increasingly being utilized for hazard and
vulnerability mapping and analysis, as well
as for the application of disaster risk
management measures. Also GIS needs
not only software and hardware, but also
fundamental map data and thematic data.

Meonoruyeckas onacHocTb

EcTecTBeHHble 3eMHble npoueccbl wunn CbeHOMeHbI,
KOTOpbl€ MOTyT MPUYUHUTL NOTEPH XU3HU UnNn yu.||/|6,
VMYLLECTBEHHbII yLLIep6, 3KOHOMUYECKUIA U coLManbHbIN
paspbIBbl, UMK AerpafaLmio okpyxKaloLLen cpeabl.

MoHsTne «reonornyeckas ONacHOCTb» BKMoYaeT B cebs
BHYTPEHHME 3eMHble MPOLECChl WU  TEKTOHWYeckoe
NPOUCXOXAEHNE, Takve Kak 3emreTpsiceHue,
reonornyeckne paspbiBbl, PasXuxeHne rpyHToB, LiyHaMu,
BynkaHW4eckass aKTUBHOCTb M 3muccus, a  Takke
BHELUHWE MpOLEecChl, Kak [ABWKEHWE Macc: OrMoN3eHb,
obBarn, KamMHenmaj WnM CHeXHas IaBuHa, CrorsaHue
0TKOCA, 3KCMaHCWUS 3EMNM W CEeneBoil Wnn rps3eBoit
NOTOK. leonornyeckass onacHoCTb MoxeT  6bITb
WN30MUPOBAHHOW, nocnefosaTenbHO unu
KOMGWHUPOBAHHOW B 3aBUCMMOCTU OT MPOUCXOXAEHUS U
BO34ENCTBUIA.

HWEANF—F

AEMmOBRCAL, MECHRE, AR
HHNRALCBRER(L A5 SR Z T HAR
HIERDWARLBR,

HUE A~ — Nz, iR, Wi ES), iR
WAk, B, KILTES), ks & OHER
PERIRFE & 7o 1T ET RO b 0 L |
EHEE) R0 HTRY AT
o< ) . RERE, ERMEE,
AR e & OANTIERENE Eh
Do HE AP — R, Z ORIR & 8,
Bgh, LT, £, MAEDbE5
ZEnb D,

Geological hazard

Natural earth processes or phenomena that
may cause the loss of life or injury, property
damage, social and economic disruption or
environmental degradation.

Geological hazard includes internal earth
processes or tectonic origin, such as
earthquakes, geological fault activity,
liquefaction, tsunamis, volcanic activity and
emissions as well as external processes
such as mass movements: landslides,
rockslides, rock falls or avalanches, surfaces
collapses, expansive soils and debris or mud
flows. Geological hazards can be single,
sequential or combined in their origin and
effects.

FoToBHOCTBL

[leATenbHOCTb U Mepbl, NMPUHATbIE 3apaHee B LENAX
obecneuuntb ahhekTnBHOE pearnpoBaHue Ha
BO3JENCTBME CTUXWIAHbIX OeAcTBuWiA, BKMOYaA BbIMyCK
paHHoro ] ahhekTnBHOrO onoseLleHns n
ocyllecTeneHne 3abnaroBpeMeHHOro nepemeLleHns
HaceneHuss W WMylwecTBa U3  MecTa  yrposbl
BO3HMKHOBEHUS Ype3BbIYaiHOM CUTyaLMN.

HRTER

S A 5 ) — CRHRE B ERESOH
O i 2% HLE > B D N & R0 BE O SRl
Hradte, "= FORBIIHT 2R
7RIS 2 TR 5 72012 8 B 23 L AT
O HIEECR K,

Preparedness

Activities and measures taken in advance to
ensure effective response to the impact of
hazards, including the issuance of timely and
effective early warnings and the preventive
evacuation of people and property from
threatened locations.

MpaxpaHckaa o6opoHa

CucTemaopraHos MOBLLEroCyAapCTBEHHbIX
MEeponpusTUA, NPOBOAUMBIX B MUPHOE W BOEHHOE BpEMSI
B MHTEpECaXx 3aLUMTbl HaCENeHNs!, 0GBbEKTOB IKOHOMUKMN U
TEPPUTOPUM CTpaHbl OT Ype3BblYaWHbIX CUTyauuii 1
NPUMEHEHNS COBPEMEHHBIX CPEACTB MOPAKEHMS.

=gkl
R & RIS A e - ERRFE LR
AR EBROREER, (F -
ANAKEBICLDRENODLTFL, EFEMR
AT N L ATBUTA

mr

Civil defense

A state system of managerial bodies and an
aggregate of governmental events carried
out in peaceful and war time to protect the
people, national economics objects and
country’s territory from the impac t of
damaging factors of modern weapons,
natural and manmade disasters.

HonycTuMbIi puck

CreneHb yulepba, koTopyto obLiecTso nubo coobLiecTso
cuynTaeT  npuvemMnembiM B [JaHHOW  coUManbHOW,

BRTEDY RS

Hha - Y - BOR - S0{L - 50 - BRSO
BIEORBICIBN T, HBLaIa=T

Acceptable risk

The level of loss which a society or a
community considers acceptable in a given

3KOHOMMWYECKOM NOMUTUYECKON. KynbTypHON S - N = s existing social, economic, political, cultural

on, " . YTIBTYPHOM, UBBERTHENTEERED LA 9 &  poiitica, '
TEXHUYECKOIA U 3KOoNornyeckoi obetaHoBKax. 2 technical and environmental conditions.
Marnutypa v/ =Fa2—F Magnitude

Bespa3smepHasi BenuunHa obLueit aHeprum, Bbinyckaemomn
o4yaroM 3eMMeTpPACEHNs. WmeloTcst  pasHble  Bugbl
MarHuTyapl, Kak, Hanpumep, MarHuTyaa no Puxtepy,
MOMEHTHasa MarHnTyaa v T.A4.

BEMOHE SN 52T R X — DR
FTOR, REHE~ 7 =F2— FPLE—2
Vhw T =Fa— RigEnWL o 0fE
N D,

Dimensionless quantity of the total energy
released by an earthquake source. There
are several types of magnitudes, such as a
Surface  wave magnitude, Moment
magnitude etc.




TERMS OF EARTHQUAKE DISASTER RISK MANAGEMENT

Mepbi npotuBoaeiicTeus / Mepbl

Bcsikne mepbl, NpUHSTLIE C LENbIO NPOTUBOAEHCTBUSA U
yMeHblueHns 6efcTBUA U pucka. OHu  06bl4HO
OTHOCATCA K TEeXHWYEeCKUM (CTPYKTYpHbIM) Mepam, a
TakkKe OHU MOTYT BKIoYaTh B cebsi HECTPYKTYPHbIE Mepbl,
CpefcTBa U AesTENbHOCTb YenoBeka, paspaboTaHHble U
npuMeHsiemMble  Ans  Toro, 4ToGbl M3bexaTb  wnn
OrpaHn4nTb HesﬂarOHpMﬂTHble BOS,ELeFICTBI/IFl CTUXUIAHBIX
6ep,CTBI/IVI N CBA3AHHbIX C HUMWN 3KONMOrNYEeCKnx wu
TEXHOrEeHHbIX KaTtacTpod.

R

KELYAZIZHIIL, EidThb %
BT 57200 TOHEK, Thbid—
WA XA (&) Zat A &5
N BRKE L TICEET HBREN
BT 72 98 % (18 £ 72 13RS 5 7= )
D, FAEEMRIR, FB EE, AT
HEET,

Countermeasures (Measures)

All measures taken to counter and to reduce
disaster and risk. They most commonly
refer to engineering (structural) measures
but can also include non-structural
measures, tools or human activities designed
and employed to avoid or limit the adverse
impact of natural hazards and related
environmental and technological disasters.

MuTuraums / cokpaweHue

CTPYKTYpHbIE U HECTPYKTYPHLIE Mepbl, MPUHSATLIE, HTOObI
OrpaHW4NTL  HEraTWBHble  BO3AEWCTBUS  OMACHOCTU
CTUXUIHOTO W TEXHOTEHHOTO XapakTepa, Aerpapauuio
OKpy>atoLLen cpegsl.

B/ KR

AARSCEOERE, BEBL, LU
WY — R 2 HIRT 5 720 O EY
#), FEHEEMRIRIR,

Mitigation / Reduction

Structural and non-structural measures
undertaken to limit the adverse impact of
natural hazards, environmental degradation
and technological hazards.

3emnertp: | Cen 1
CelCMUYECKUIA PUCK

3emneTpsaceHne npefcTaenset coboii konebaHne semnmn
1 3eMHOI# KOpbl, NPUYMHEHHOE COPOCOBBLIM Pa3pbIBOM 1
TEKTOHMYECKOW  aKTUBHOCTbIO, @  celicMuyeckas
OnacHoOCTb XapakTtepHa Ans BO3AEWCTBUI
(MHTEHCMBHOCTU B 6annax), oXuaaeMblx B
onpefeneHHom nyHKTe n BEPOSTHOCTU nx
NPONCXOXAEHWUSI 338 ONPEAEneHHbIi Nepuos OXNaaHNS.
CeNcMUYECKUn PUCK — 3TO BEpOSITHOE YMCNo MoTepb
(4enoBeyeckne >KEpTBbl, PaHEHHble, WMYLLECTBEHHbIN
yLiep6) B onpefeneHHoi TeppuTopun B ONpPeAENeHHoi

R/ HBRKE R 27

HIFR &1, WTEER) & AR EERNC L > T
AU 2 i & HER ORI TH Y | MRS
FLL, bOMATTRSAIEE (B
) &L bWV THRN AT
DA CRENIHETH D, HEY
A7 LiE, FTREMED B D HIFRIZ Ko TA
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Earthquake / Sei hazard / Sei
risk

Earthquake is shaking of the ground and
earth’s crust caused by fault rupture and
tectonic activities, and seismic hazard is
characteristic of impacts (intensity in scores)
anticipated in a specific point and probability
of their origination over a certain period of
anticipation. Seismic risk is probable
number of losses (death of people, injured,
material damage) on a specific territory over
a set timeframe due to potential earthquakes.

BpEMEHHON pamke u3-3a noTeHuManbHbIX
3EMNETPSICEHWIA.
OkasaHue (nouck u ) By (G5 L BH) Relief (Search and rescue)

ﬂpe,qocTaEneHMe noanepXku  unn EOSHEI?ICTEMH BO
BpemA Ge,qCTBVIﬂ nnun cpasy nocrne Hero, 4TOObI 3aWnTUTL
XN3Hb HaceneHus n COOTBETCTBOBATb 6a30BbIM
CpefCcTBaM CyLLEeCTBOBaHWS NOCTPaAaBLUMX. ITO MOXET
BbITh BKCTPEHHbIM, KPAaTKOCPOYHbIM U LOSTTOCPOYHbIM.

KEORHPRLREBEHRO, EMOFRED
WK DELF DT DITAT 5 BN D
i, ZAhuCiE, Bk, B, R
RbLOBRH D,

The provision of assistance or intervention
during or immediately after a disaster to meet
the life preservation and basic subsistence
needs of those people affected. It can be of
an immediate, short term, or protracted
duration.

OnacHocTb

dusnyeckoe sBreHne, EHOMEH UMW AESTENLHOCTL
Yenoseka, KOTOPbIE MOMYT MPUYUHUTL YenoBeYeckue
XEpTBbl, WMYLUECTBEHHbIN yLIepB, couuanbHblii 1
3KOHOMWYECKUI Pa3pbiB UNW Aerpagaunio OKpyxaloLeit
cpenpl.

MoHsiTUE  «OMacHOCTb» MOXeT BkMoYaTb B  cebs
NoTEHLManbHOe COCTOsIHME, KOTOPOE MOXET OTpaxaTb
Gyoywyto  yrposy M MOXET  UMeTb  pasHble
NPONCXOXAEHNS: ecTecTBeHHble (reonoruyeckue,
ruapomeTeopornornieckue 1 Guonoruyeckue)  unu
MPUYMHEHHbIE YenoBeYeCKMM MpOLIECCcoM (Aerpafaums
OKpyXalollein cpefbl W  TEXHOTeHHble OMacHOCTM).
OnacHoctn moryT 6bITh V30NMPOBaHHbLIMK,
nocneaylowyUMn UM CKOMOWHMPOBAHHBIMU  C  TOYKW
3peHnst NpoucxoxaeHws W BospaeicTeuin.  Kaxayto
0nacHoCTb XapaKTepusyioT NoKanbHOCTb,
VHTEHCUBHOCTb, YaCTOTHOCTb M MOTEHLMANbHOCTb.
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Hazard

A potentially damaging physical event,
phenomenon or human activity that may
cause the loss of life or injury, property
damage, social and economic disruption or
environmental degradation.

Hazards can include latent conditions that
may represent future threats and can have
different  origins:  natural  (geological,
hydro-meteorological and biological) or
induced by human processes (environmental
degradation and technological hazards).
Hazards can be single, sequential or
combined in their origin and effects. Each
hazard is characterized by its location,
intensity, frequency and probability.

OcBefoOMMNEeHHOCTb HaceneHus

Mpouecchl MHDOPMUPOBAHWA BCEX CNOEB HaceneHus,
NOBbILLAs CTENEHb CO3HATENBHOCTW O pUCKaX U O TOM,
KaK niogM MOryT [eiCcTBOBaTb, YTOObl YMEHbLUMTb WX
nofBepraHne onacHocTaM. OTO OCOBGEHHO BaXHO Ans
roCcyAapCTBEHHbIX CRYXaLUUX Mpu  BbINOMHEHUN UMK
0683aHHOCTEN MO CMACeHUI0 XW3HW W UMyLUecTBa npu
npoucxoxaeHun 6eacTaunii.

[esTenbHocTe MO MH(DOPMUPOBAHHOCTU  HaceneHus
CnocobCTBYIOT M3MEHEHMIO B MOBEAEHWSIX, BEAYLLMX K
KynbType cokpalleHus pucka. B atom copepxartcs
MHGOPMaLWA  HaceneHuilo, €ee  pacnpocTpaHeHue,
obpasoBaHue, nporpammMbl paguo Wnu TeneBuAeHUs,
neyatHele CMW, a Takke cosgaHue MHMOPMAaLIMOHHbIX
LIGHTPOB U CEeTW U MNOOLLpPeHNe AeTENbHOCTU Ha ypOBHE
COOGLLECTB U C aKTUBHBIM Y4acTUEeM HaceneHus.

RRERAE
VAZICET 2RO LV E BT, S
DIIAF—=RiZhbrnebicEn L)
WATEN T 2 — R RRIIBEA D T vt
R, ZhUE, KERHCAEM L MEETD
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Public awareness

The processes of informing the general
population, increasing levels of
consciousness about risks and how people
can act to reduce their exposure to hazards.
This is particularly important for public
officials in fulfilling their responsibilities to
save lives and property in the event of a
disaster.

Public awareness activities foster changes in
behavior leading towards a culture of risk
reduction. This involves public information,
dissemination, education, radio or television
broadcasts, use of printed media, as well as,
the establishment of information centers /
networks and community participation
actions.

OueHKa BO3AEWUCTBUSI Ha OKpYXaiowylo cpeay
(0BOC)

Wccnenosanns, NpeanpuHATHIE € LENbio  OLEHWBaTb
adhhekT Ha BBeAeHMe B OnpeaeneHHyl OKpyKatoLLyo
cpefy HOBbIX (haKTOPOB, KOTOPbIE MOFYT OMPOKMHYTb
TeKyLWiA 3Konornyeckuin 6anaHc.

REEMETME (E1A)
HIKOERESE: EOART o A EELS b
NRWHTZ RREEROPBFMEDO 20
ICFE N S D A

Environmental impact assessment (EIA)

Studies undertaken in order to assess the
effect on a specified environment of the
introduction of any new factor, which may
upset the current ecological balance.

OueHKa (aHanu3) onacHocTH

NpeHTudvkaums, nccneaoBaHne u MOHUTOPUHT BCSIKOTO
poja  oOnacHoCTM G LUenblo  onpeaenuTs  ee
NOTEHLNANLHOCTL, MPOUCXOXKAEHWUE, XapakTePUCTUKY W
noBeAeHue.

AP— FEHE
O, BRI, B RBERET
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Hazard assessment (Hazard analysis)

Identification, studies and monitoring of any
hazard to determine its potential, origin,
characteristics and behavior.

OueHka (aHanu3) pucka

MeToponorus onpeaeneHns xapakrepa 1 CTeneHn pucka
C MOMOLLBIO aHanusa nNOoTeHLUWANbHOM ONacHoCTU U
OLIEHKU CYLLECTBYIOLLMX COCTOSHUI YSI3BUMOCTU, KOTOpble
Mornu Gbl MPUYMHWTL Yrposy W ywepb HaceneHuto,
VMYLLECTBY, CPEACTBaM CYLLECTBOBAHMUS W OKpYXXaloLei
cpefie, OT KOTOPO#i OHYN 3aBUCAT.

YR7FM (U R AEHT)

B )oY — RO & Ax, ¥
P, EEFBE L AxPREL TWDHEREE
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Risk assessment (Risk analysis)

A methodology to determine the nature and
extent of risk by analyzing potential hazards
and evaluating existing conditions of
vulnerability that could pose a potential threat
or harm to people, property, livelihoods and
the environment on which they depend.

xi
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OueHka ywep6a u notepun

OueHKa HEMOCPEACTBEHHOrO U KOCBEHHOrO yLiep6oB,
BO3AENCTBIS NGO NpekpalLeHns YHKLNOHANLHOCTH,
HaHECEeHHbIX CTPYKTYype, BKNoYas 3paHus,
VMHGPACTPYKTYpPY, XKu3HeobecneynsatoLme
KOMMyHWKauuu, ynobetea, a Takke yliep6os niogam n
oblyecTBy Kak JKepTBbl KaTacTpod, MpekpaLieHns
JKU3HEHHONo uUukna wu nocnegyiwoulero  BTOpu4Horo
akTopa Kak noxap. MoHsiTME «oUeHKa noTepu»
BKMIOYAeT B cebsi [EHEXHYl MoTepto, MopanbHbIN
ywepb, Heobxoaumble pearvpoBaHus K - TpasMme,
BpegHbIM OTX04aM U T.N.

B LEROFE
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D and loss it

Estimation of direct and indirect damage,
impacts or suspension of functionalities to
structures including building, infrastructure,
lifeline facilities, and to human or society
such as casualties, life suspension, and also
succeeding damage such as fire. Loss
estimation includes  monetary  loss,
psychological effects, necessary response to
injuries hazardous waste, etc.
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P

OTpacnb hU3N4ECKOTO W COLMarnbHO- 3KOHOMWNYECKOTO
NNaH1poBaHusi, KOTOpas ONPEAENAET CPEACTBa, a Takke
OUEHKY  WAM  OrPaHUYEeHUs  pasHbIX  BapuUaHTOB
UCMOMb3yeMbIX  MECTHOCTEW C  COOTBETCTBYIOLLUMM
BO3AENCTBUSIMU Ha Pa3fNUYHble CrouM HaceneHwus unm
VHTEPECHI COOBLLUECTBA, YYUTLIBAEMbIE MPU MPUHATUAN
peLueHus.

MoHsTHe «MnaHupoBaHue 3eMenosb30BaHNS»
BKMlOYaeT B ceBs WUCCNEeAoBaHWS W KapTUpOBaHue,
aHanu3 [aHHbIX OKpyXalolel cpedbl U ONacHocTy,
hOpMyNMpoBaHue  anbTepHaTUBHbLIX  PEeLUeHWi i  no
3eMIIenonb30BaHNIo U MPOEKTUPOBAHWE [ONTOCPOYHBIX
nnaHos no pasHbIM reorpacuyeckum "
aAAMUHUCTPATUBHBLIM HOPMaM.

n]'laHVIpOBaHVIe 3emMnenonb3oBaHna MOXeET
cnoco6CTBOBaTL NUKBUAALMW BEACTBUN U COKpALLEHMIO
pucka 3aceneHua BbICOKOW MNOTHOCTU Hacenewust u
CTPOUTENDBCTBA KNO4YeBbIX COOpy)KeHI/IIZ B NOTeHuuanbHO
OMAaCHOCTbIX MecTax, KOHTPOsb NSIOTHOCTU HaceneHusa n
ee pacluMpeHusi, W B PacnonoXeHUM MapLLpyTOB
06CJ'Iy)KI/IBaHVI$I ANna TpaHcnopTa, 3nekTpuyecTsa, BOAbI,
CTOYHbIX BOA U OPYTNX KNKYEBbIX yﬂ,O6CTB.
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Land-use planning

Branch of physical and socio-economic
planning that determines the means and
assesses the values or limitations of various
options in which land is to be utilized, with
the corresponding effects on different
segments of the population or interests of a
community taken into account in resulting
decisions.

Land-use planning involves studies and
mapping, analysis of environmental and
hazard data, formulation of alternative
land-use decisions and design of a long
range plan for different geographical and
administrative scales.

Land-use planning can help to mitigate
disasters and reduce risks by discouraging
high-density settlements and construction of
key installations in hazard-prone areas,
control of population density and expansion,
and in the siting of service routes for
transport, power, water, sewage and other
critical facilities.

MoteHunan

KombuHaumsi Bcex cum U pecypcoB, [OCTYMHbIX B
npegenax coobllecTBa, obLecTBa UNK opraHu3auuii,
KOTOpbI€ CNOCOBCTBYIOT COKPALLEHMIO CTENEHU pUcCKa Unn
TNIMKBMAAUMN NOCNEACTBUI (CTUXMIAHBIX) BeacTeuit.

MoHATME «noTeHUMan» MOoXeT Bkmio4YaTb B  cebs
damsmecme, WHCTUTYUMOHANbHbIE, CcouuanbHble uUnn
3KOHOMUYECKne cpencTea, Takue Kak
KBaNMUUMPOBaHHbLIN  NepcoHan wnu  atpubyTsl
KOMNNEKTUBA, KaK IMAEPCTBO U yMEHWUE PYKOBOANTb.
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Capacity (Capability)

A combination of all the strengths and
resources available within a community,
society or organization that can reduce the
level of risk, or the effects of a disaster.

Capacity may include physical, institutional,
social or economic means as well as skilled
personal or collective attributes such as
leadership and management.

MpeackasaHue 3emneTp | TporHo3umpc
3eMneTpsceHusn

OrpaHuyeHHoe — OObsIBIIEHME  WNKM  CTaTUCTUYECcKoe
npeanonoXxeHne o Oynyliem BO3HWUKHOBEHUMN
3eMIeTpAceHus. Bkntovaet Bpemda, Mecto wu cuny
Oypywiero 3emnetpsiceHusi. CuuTaeTcsi, 4TO TOYHOE
npefckasaHue  3eMneTPSICEHWA  Ha  COBPEMEHHOM
Hay4HOM YpOBHE HEBO3MOXHO.

MporHo3upoBaHWe 3eMNeTpsceHus — cTaTucTUYeckoe
NPEANonoXeHNe O BO3HUKHOBEHWW 3eMNETPSICEHUs B
orpefenéHHoM MecTe, B ONPEefEnéHHOM pasfiomMe W B
OnpeAenEHHbI NPOMEXYTOK BPEMEHMN Ha OCHOBE AAHHBIX
O MPOLUMbIX 3eMNETPACEHUSX U AaHHBIX O ABUXKEHUM
KOpbl 3emMnn
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Earthquake forecast (Earthquake
prediction) / Earthquake estimation

Earthquake forecast is definite statement of
the occurrence of a future event of
earthquakes. It includes time, location and
force of a future seismic phenomenon. It is
generally  considered that affirmative
forecast/prediction is not possible with
modern scientific technology.

Earthquake  estimation is  statistical
estimation of probability of occurrence of an
earthquake in a certain area or for a certain
fault for a certain period of time.

MNpeaynpexaeHue

[eATenbHOCTb B LENsX YCTPaHeHUsl  MOMHOCTbIO
HEraTMBHbLIX BO3LENCTBUN GeAcTBUS W Mepbl C LEMblo
YMEHBLLUEHUS CBA3AHHbLIX C HUMWU BEACTBUIA NPUPOJHOTO,
TEXHOTEHHOTO 1 BUONOrMYECcKOro Xxapakrepa.
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Prevention

Activities to provide outright avoidance of the
adverse impact of hazards and means to
minimize related environmental,
technological and biological disasters.

PaHHee onoBelyeHune

MpenocTaBnexne 3abnaroBpeMeHHoW W 3thdeKTUBHON
VIHCbOpMaLlMM yepes YyCTaHOBNEHHbIE WHCTUTYThI,
KOTOpOe no3BONnAeT WHOMBMAA, Hes3alWULWeHHOro oT
OMacHOCTM  MpUHUMATb  Mepbl,  CnocobCeTByloLLME
npefoTepalleHnio NGO  COKpaLLeHMio pucka, Takke
NOAroTOBKE K Sd)d)eKTI/IBHOMy pearmpoBaHuio.
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Early warning

The provision of timely and effective
information, through identified institutions,
that allows individuals exposed to a hazard
to take action to avoid or reduce their risk
and prepare for effective response.

Peabunurauus / peKOHCTPYKUUs

PelleHns un [peicTBus, NPUHATbIE MOCNE CTUXMIAHOTO
6efcTBYS B LiENsiX BOCCTAHOBUTb WITK YIYYLLINTb YCMOBUS
XW3HM [O TO CTeneHu, Korga elle He MpoucXoamnno
Geactene, noolpsisi M cnocobeTByst  Heobxoaumomy
perynupoBaHuio ns CoKpalleHusi pucka 6eAcTBUS.
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Rehabilitation / Reconstruction

Decisions and actions taken after a disaster
with a view to restoring or improving the
pre-disaster living conditions of the stricken
community, while encouraging and facilitating
necessary adjustments to reduce disaster
risk.

PearupoBanue Ha YC

OpraHusauus [/ ynpasneHve pecypcamu 7]
OTBETCTBEHHOCTBIO ANsi TOro YToBbl pasobpaTbcs Co
BCceMu acnektamu Hpe3BbNal7lelX chyauMﬁ, B
YacCTHOCTH, rOTOBHOCTbIO, OKasaHuem nomowunn
peabunutaumeii.

MoHsATne «pearnpoBaHve Ha YC» BknoyaeT B cebs
onacHoOCTb 7] naeHTudukaumio GeacTeuii,
NONCKOBO-CNacaTesbHy0 onepaumio u T.4.
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Emergency response

The organization and management of
resources and responsibilities for dealing
with all aspects of emergencies, in
particularly ~ preparedness, relief and
rehabilitation.

Emergency management may include
hazard and disaster identification, search
and rescue and so on.
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Puck

BeposTtHocTb BpeAHbIX nocneacTsui, wnmn
npegnonaraemble notepu (cmepTb, paHeHve,
VNMYLLIECTBEHHbI yulepb, KU3HEHHble notepu,
paspyLleHHble 3KOHOMUYECKNe AEATENbHOCTN,

NOBPEXAEHHas OKpyxatoLas cpeaa), KoTopble SBNAoTCs
pesynsTaToM  B3aUMOAEHCTBUI  MEXAYy OnacHOCTSMU
NPUPOAHOTO UMW TEXHOTEHHOTO XapakTepa W ys3BUMbIMU
YCROBUSIMU.

Pvck ycnoBHoO BbipaxaeTcsi cneayioLm obpasom:
Puck = OnacHocmb X Ysi3gumocmb

HekoTopble AvcLMNNUHLI BKMOYaT B cebs NoHATUE
BO3MOXHOrO nofBepraHus yuiepby, ynomuHatoLiero, B
YacTHOCTU, O YA3BUMOCTM (PU3NYECKUX aACMEKTOB.
Kpome Toro, Kak BblpaxaTb BEPOSITHOCTb (PUINYECKUX
NOBPEXAEHUN, CrefyeT y4ecTb, YTO PUCKU SIBASIOTCS
BPOX/AEHHLIMU, MHAYe roBOPS, MOTYT BbiTb CO3AaHBI UMK
cylecTBoBaTb B NpeAenax CcouuvanbHbIX —CUCTEM.
Ba)kHO y4eCTb coLmarnbHble KOHTEKCTbI, B KOTOPbIX
NPOVUCXOAAT PUCKW, @ Takke, YTO NIOAN W MOTOMY e
HeoBs3aTenbHO pasfensioT TO Xe camoe BocnpusTue
pUCKa U UX OCHOBHbIX MPUYMH.
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Risk

The probability of harmful consequences, or
expected losses (deaths, injuries, property,
livelihoods, economic activity disrupted or
environment damaged) resulting from
interactions between natural or
human-induced hazards and vulnerable
conditions.

Conventionally risk is expressed by the
notation;

Risk = Hazards x Vulnerability.

Some disciplines also include the concept of
exposure to refer particularly to the physical
aspects of vulnerability. Beyond expressing
a possibility of physical harm, it is crucial to
recognize that risks are inherent or can be
created or exist within social systems. It is
important to consider the social contexts in
which risks occur and that people therefore
do not necessarily share the same
perceptions of risk and their underlying
causes.

Comn

YecKas UHT )CTh

CyuecTytoT pasHble LUKarnbl VHTEHCUBHOCTYN
3eMneTpsACeHNsi, KOTOpble MOKa3blBAIOT WHTEHCUBHOCTb
TPSICEHUS, NPUMUHEHHOTO 3emneTpsiceHneM. [MpuBoaum
npuMep LUKanbl UHTEHCUBHOCTU 3emneTpsiceHns MSK-64:
1 6ann — HeollyTumoe 3emneTpsiceHue; 2 Ganna —
ensa ouwytumoe; 3 Ganna — cnaboe; 4 Ganna —
3ameTHoe coTpsiceHue; 5 Gannoe (cnaboe
3eMreTpsCeHne) — MenkMe TPeLMHbl Ha CTEeHHOi
wTykatypke; 6 6annoB (CUNbHOE 3EMNETPSCEHUE) —
UCNYT; KNPNNYHBIE U IMUHOBUTHBIE AOMA UMEIOT HEMHOTO
TpewmH; 7 6annoB (OYeHb CUIbHOE 3EMMNETPSICEHNE) —
KUPMWYHBIM W [MHOBUTHBIM ~ JOMaM  HaHeceHsbl

noBpeXaeHns; 8 Gannos (paspywwmTensHoe
3emrneTpsceHne) — CUNbHOE MOBpEXAEeHWe 3aHui,
Mcnyr 1 NaHuka y HaceneHus; 9 6annos (yHuuTOXaloLLee
3emneTpsiceHme) — Bceoblee noBpexaeHue 3haHuid,

abconoTHoe  paspyLueHMe  MUHOBUTHLIX  3AaHuiA,
TPELLMHbI N0 BCell CTEeHE NaHenbHbIX 3AaHNIA, NOYBEHHbIE
TpewmHsl Ao 10 CaHTUMETpPOB, 10 Gannos
(onycTtowmTenbHoe  3emneTpsiceHne) —  Bceoblyee
paspyLUeHne 34aHui, OTKIOHeHWe noesga oT MapLUpyTa,
onacHoe nospexaeHue NnoTuH; 11 6annos.: katacTpoda,
3HaunTenbHas dedopmaums  nousbl; 12 6annos:
rmobarnbHasi katacTpoda, paauvkanbHble WU3MEHEHUs
penbeda.
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Seismic intensity

There are various seismic intensity scales
that show the impact intensity of shaking
caused by an earthquake. An example of
Seismic intensity scale MSK-64 — | score —
impalpable earthquake; Il scores — barely
palpable earthquake; Il scores — weak
earthquake; |V scores — palpable shaking; V
scores (weak earthquake) — thin cracks in
building’s plaster, VI scores (strong
earthquake) — people are frightened; bricked
and cob buildings are slightly cracked; VIl
scores (very strong earthquake) — bricked
and cob buildings are damaged; VIII scores
(destructive earthquake) — major damage of
buildings, fear and panic among people; IX
scores  (devastating earthquake) overall
damage of buildings, complete destruction of
cob buildings, through-wall cracks in panel
buildings, up to 10 cm ground cracks; X
scores (exterminating earthquake) — overall
destruction of buildings, railway deviation,
hazardous damage of dams; Xl scores:
catastrophe, significant ground deformation;
Xl scores: global catastrophe, radical relief
change.

CeACMUYECKMIA NCTOYHUK

Cemcmuyeckuin VNCTOYHUK ABNAeTCA aKTUBHbIM
AeNCTBYOLMM COPOCOM 1 TEKTOHUYECKOI CTPYKTYpOU, a
30HA CENCMUYECKOro WCTOYHMKA — 3TO MecTo, rae Ha
3eMHON Kope BbIAENsAIoLWas 3HepPrui TpelHa unu
MHOXECTBO AEACTBYIOLMX TPELUMH, ABUXEHUE KOTOPbIX
3acTaBMsieT BbINycKaTbHANPSHKEHHOCTb BHYTPU KOpbl 1
BblI3blBAET CENCMUYECKNE BOSTHbI.
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Seismic Sources

Seismic sources are mainly active faults and
tectonic structures, and its source zone is the
location of energized fracture or a number of
active fractures in the earth’s crust,
movement along which cause intra-crust
tension to release and seismic waves to
originate.

CeACMUYHOCTL
CoBOKyNHOCTb NPOUCXOXAEHWNIA 3emneTpsaceHuns,
XapaKTepn3oBaHHOMO nx MEeCTONONOXEHNEM,

NOBTOPSEMOCTbIO aBapuii C pasHOW CUMON B npepenax
OMNpEeAeneHHOro  BPEeMEHU, TWUMOB  BO3AEWCTBUIA 1
pecdopmaumn, cBA3b  hOKyca  3eMNeTPSCeHUs  C
reonorn4yecknm CoctaBoMm.
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Seismicity

An aggregate of earthquake originations
characterizing by their square location,
repetition of events of various force in time,
types and square of damages and
deformations, connection of earthquake
focuses with geological composition.

CeicmoykpenneHue

Mopkpennenne cTpykTyp, 4Tobbl caenath ux Gonee
NPOYHLIMA U YCTOWYMBBIMU K CUNam  CTUXUIAHBIX
BepncTeuii.

MoHATME «MofepHU3aLMs» COAEPXUT paccMoTpeHue
M3MEHEHWA B Macce, KPenkocTW, [IyLUEHUU TPSICEHUs,
nyTM HarpyxeHusi M ruGKoCTU MaTepuanos, a Takke
pagukanbHOe W3MeHeHue, Kak, Hanpumep, BBeAeHWe
3HEprorornowalLLMx — amopTU3aTopoB M CUCTEM
BUEPOU3ONSLNN OCHOBAHUS.
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Retrofitting (Retrofit) (Seismic retrofitting)

Reinforcement of structures to become more
resistant and resilient to the forces of
earthquake hazards.

Retrofitting  involves  consideration  of
changes in the mass, stiffness, damping,
load path and ductility of materials, as well as
radical changes such as the introduction of
energy absorbing dampers and base
isolation systems.

Co3paHue noteHuuana

Yeunusi, HanpaeneHHbIE Ha Pa3BUTUE HABbLIKOB YenoBeka
WMnn pasBuTME coLManbHbIX MHPPACTPYKTYp B Mpeaenax
coofluecTBa WNM  OpraHW3auun, HyXgalowmxcs B
cokpaLleHnn pucka 6eacTBuit.
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Capacity building (Capacity development)

Efforts aimed to develop human skills or
societal infrastructures within a community or
organization needed to reduce the level of
risk.

CokpalueHue pucka 6eacTBuin (CokpalyeHue
6eacTBum)

KoHuenTyaanaﬂ MOAenb 3MeMeHTOB, Y4UTbiBaeMbIX C
BO3MOXHOCTbIO YMEHbLUUTb YASBUMOCTb N PUCK 6SFLCTBVI$I
yepes 0OLIECTBO, NpefoTBpaTUTL (NpeaynpexaeHue)
WM yMEHbWWTL  (MATUrAUWs U FOTOBHOCTb)
He6naronpv|ﬂTHb|e nocneacTteua pucka B npegenax
LUMPOKOro KOHTEKCTa yCTOVIHVIBOFO pasBuUTUA.

KEY ZIHIB QK
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Disaster  risk reduction (Disaster
reduction)

The conceptual framework of elements
considered with the possibilities to minimize
vulnerabilities and disaster risks throughout a
society, to avoid (prevention) or to limit
(mitigation and preparedness) the adverse
impacts of hazards, within the broad context
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of sustainable development.

CTuxuitHble 6eacTBUs

MpupoaHble NpoLecchl UK SIBREHUS, NPOUCXoAsLve B
Buocdepe, KOTOpble MOTYT MPUYNHNTL YLIEP6.

CTuxuiiHble GeACTBUA MOTYT KNaccuULMpoBaThes No UX
MPOVUCXOXAEHMIO, Hanpumvep, reonornyeckue,
rMApO-MeTEOpONoruieckue unm 6uronoruyeckue.
OnacHble SIBNIEHNS1 MOTYT BapbUpOBATLCA MO MarHUTyAE,
VHTEHCUBHOCTU, 4acToTe, [AMUTENbHOCTW,  CTeneHu,
Havany cKopocTH, npoOCTpaHCTBEHHOMY
paccpefoTOHEHMIO U BPEMEHHOMY UHTEPBAY.
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Natural hazards

Natural processes or phenomena occurring
in the biosphere that may constitute a
damaging event.

Natural hazards can be classified by origin
namely: geological, hydro-meteorological or
biological. Hazardous events can vary in
magnitude or intensity, frequency, duration,
area of extent, speed of onset, spatial
dispersion and temporal spacing.

CTtpouTenbHble HOpMbI ¥ npaBuna (CHuM)

3aKoHb! ] npasuna, perynvpylowe  Au3sanH,
KOHCTPYKLMIO, MaTepuanbl, NepecTponky 1 NoMeLLeHus
BCAKOTO ~ poja  CTPYKTYpbl, Takux Kak  34aHus,
VNHPaCTPYKTYpPbI, XusHeobecneunsaioLve
KOMMYHUKauuu, C Uenbto obecneyeHns H6esonacHocTu u
6narococtosiHus Yenoseka. CHull BkntovatoT B cebst kak
TEXHWUYECKYIO, TaK W (hyHKLIMOHABbHYIO HOPMY.

BmBREE (HRRLEEE) (SNiP)

AN D% 4 L @A TR T D72 ic, &
M. A TT TATTA URERRED
ETOREMORGE, R, MR SoE.
RA & BT 2SRRI, BEIEEC
IR L RN E N D,

Building codes (Seismic building codes)
(SNiP)

Ordinances and regulations controlling the
design, construction, materials, alteration
and occupancy of any structure such as
buildings, infrastructures and lifeline facilities
to insure human safety and welfare.
Building codes include both technical and
functional standards.

CTPYKTYpHbIe Mepbl / HECTPYKTYPHbIE Mepbl

CTpYyKTypHble Mepbl OTHOCATCA K mnioboi uandeckomn
CTPYKTYpe B LIEMsIX COKpaLLeHWUsi UMW NpeAoTBpaLleHnst
BO3MOXHbIX ~ OMAacHOCTEl, B  KOTOpYyl0  BKJIIOYalOT
VHXEHepHbIe Mepbl, KOHCTPYKLMSA 3aLLUTHBIX CTPYKTYP 1
MNHPACTPYKTYP, CTOMKMX K ONACHOCTAM.

HecTpykTypHble ~ Mepbl  OTHOCATCS K MONUTUKE,
OCBELJOMIMEHHOCTY, Pa3BUTMIO 3HAHWS, BOBMEYEHHOCTY
HaceneHuss UM MeToAam  3KChnyatauuW,  BKiouast
MexaHW3Mbl 0BLUECTBEHHOTO YHacTUs U NPefOCTaBneHe
MHGOpMaUuMK,  KoTopble  MOryT  CcrocoGCTBOBaTh
COKPALLEHMIO PUCKA U CBA3AHHBIX C HUM BO3LENACTBUIA.
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Structural measures / Non-structural
measures

Structural measures refer to any physical
construction to reduce or avoid possible
impacts of hazards, which include
engineering measures and construction of
hazard-resistant and protective structures
and infrastructure.

Non-structural measures refer to policies,
awareness, knowledge development, public
commitment, and methods and operating
practices, including participatory
mechanisms and the provision of
information, which can reduce risk and
related impacts.

C W 3emneTp

DEHOMEH 1 TO, YTO NPOM3OAET NOCNe 3eMNETPSCEHNS C
TevyeHnem BpemMeHu, oTHocAwWwuKnecs K pasnuyHbiM
NoBpeXAeHUAM, pearMpoBaHNio YenoBeka Ha Hero n T.4.
ANs TOoro, 4Tobbl 06AyMaTh, Kak pearMpoBaTb LOMKHbLIM
obpa3om, a Takke Kak NNaHWpoBaTb W OCYLLECTBNATbL
OyayLumne mepbi.

iy Dok
EOXDICHEENIIET 50, DX D
Tk R &Rt WA FE L CERT 20 %
EZHIEHRBIIE LT, SEeE.
ANEORE72 EDBLG & FRe A HEH% D
RGBS > CRRb L2 b 0,

Earthquake scenario

Phenomenon and what happen after
earthquake occurs along time passes
regarding to various damage, human
responses and so on in order to consider
how to respond properly and how to plan and
conduct future measures.

TexHoreHHas kaTtacTpoda

OnacHocTb, cosaasaemas TEXHOTeHHbIM unm
MPOMBILLITEHHBIM aBapusiMu, onacHbIMU
TEXHOIIOMMYEeCKMMU  MpoLieccamm, UHGPacTPYKTYPHbIMI
aBapusMU  UNKU  ONpPefeneHHbIMU  AesTeNbHOCTAMN
YenoBeka, KOTopble MOTyT NPUYMHUTL NOTEPHO XKNU3HU UMK
paHeHue, WMYyLLECTBEHHbIA yliepb, couuanbHblidi u
3KOHOMMYECKWA  paspylleHMe  unuM  fAerpagaumio
OKpyxatoLLeit cpeabl.

HekoTopble npumMepbl: MNPOMBILLNEHHOE 3arpssHeHue,
sinepHas aKTUBHOCTb U PaAMOaKTUBHOCTb, TOKCUYECKME
oTXoAbl, npopbIB NNOTUHBI, TpaHCI‘IOpTHbIIZ,
I'IpOMbILLIJ'IeHHbIﬁ VNN TEXHONOTMYECKUI asapuu (B3prBbI,
noXapbl, pasnusbl)
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Technological hazards

Danger originating from technological or
industrial accidents, dangerous procedures,
infrastructure failures or certain human
activities, which may cause the loss of life or
injury, property damage, social and economic
disruption or environmental degradation.

Some examples: industrial pollution, nuclear
activities and radioactivity, toxic wastes, dam
failures; transport, industrial or technological
accidents (explosions, fires, spills).

YnpaBneHue puckom 6eacTBUA

Cuctematnyeckuin npouecc MCnonb30BaHUs
AOMUHUCTPATUBHBIX peu.leHwZ, opraHusauunu,
onepaTBHbIX HaBbIKOB U CMocobHOCTb OCyLecTBNATb
NoNUTKKY, CTpaTeruii, Takke cnocoGHOCTb obliecTsa u
COoOBLUECTB, CNPaBnATLCS C NOCNEACTBUSMU CTUXUAHBIX
PpUCKOB U 6eACTBVI$I npupogHoro u TEeXHOreHHoro
XapakTepa.

OTO COCTOMT M3 BCAKOrO pofa AesTenbHOCTewW, BKoYas
CTPYKTYpPHblE W  HECTPYKTypHble Mepbl C  LENbio
npeaoTBpaTUTh  (MpeaynpexaeHne) Wnu  yMEeHbLUMTb
(MuTUraums N TOTOBHOCTb)  HebnaronpusTHble
NOCIEACTBUS pyUcKa.

KEYZ7ER BN
HARKERCRET D REL - TR K E
DA 27200, TECHI, 4
k. BORZ RIS OEH RS, B
LOHRRa I 2 =T ¢ OBE, BIES
KIS A LT R 2 3,

i, KEOAORELER (L)
BbOVIE, IR (ERCFATEE) 55
To b OREIEYIH) - FEMHIR R 2 BT
TRTOFEGNSRD,

Disaster risk t

The systematic process of using
administrative  decisions, organization,
operational skills and capacities to implement
policies, strategies and coping capacities of
the society and communities to lessen the
impacts of natural hazards and related
environmental and technological disasters.

This comprises all forms of activities,
including  structural and non-structural
measures to avoid (prevention) or to limit
(mitigation and preparedness) adverse
effects of hazards.

YcTonuuBoe pa3Butue

Pa3BuTHe, KoTOpoe oTBEYaeT TpeGoBaHUAM HaCTOSILLEro
BPEMEHW, He noaBepras  noTeHuwan  GyAayliero
NoKoneHus onacHocTn us-3a oCyLLecTBNeHus
TpeGoBaHWsi COBPEMEHHWKOB. B Hero Bkniovatotcst Aga
KMIOYEBbIX ~ MOHATUS:  MOHATUE  «TpeGoBaHue», B
YaCTHOCTH, CyLLECTBEHHbIE TpeGoBaHNs BeaHbIX NoAel B
MUpe, KOTOpbIM AOMKHbI YAENsTb npeobnagatoLve
NPUOPUTETLI; U NOHATUE «OTPAHUYEHUSI» TEXHOMOTUU W
counanbHbIX OpraHW3auuii, HaroXeHHble LITAaTOM Ha
CMOCOGHOCTb OKPYXKatOLLEN CPeAbl OTBETUTL HACTOSILLUM
1 ByayLwmm noTpebHoCTAM.

YcToitumsoe pasBsuTue OCHOBbIBAETCS Ha
coumanbHO-KyNbTypHOM pasBsuTuu, NONUTUYECKOI
CTabunbHOCTM U MPUNNYMM, IKOHOMUYECKOM pocTe U
3alMTe CUCTEMbI OKpYXKaloLlel cpedbl, KoTopble Bce
OTHOCSITCS! K COKPALLEHNIO PUCKOB.
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Sustainable development

Development that meets the needs of the
present without compromising the ability of
future generations to meet their own needs.
It contains within it two key concepts: the
concept of "needs", in particular the essential
needs of the world's poor, to which overriding
priority should be given; and the idea of
limitations imposed by the state of
technology and social organization on the
environment's ability to meet present and the
future needs. (Brundtland Commission,
1987).

Sustainable development is based on
socio-cultural development, political stability
and decorum, economic growth and
ecosystem protection, which all relate to
disaster risk reduction.
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TERMS OF EARTHQUAKE DISASTER RISK MANAGEMENT

YcToWuuBoCTb / yCTOWUYUBBIN

CnocobHoCTb cucTeMbl, coobliecTsa unu obLiecTsa,
NOABEPTHYTbIX OnacHoCTsM, afanTupoBaThcst
NOCPEACTBOM UX NPOTUBOAEWCTBUA K OMACHOCTAM UMM
npeobpasoBaHneM, 4TOObl WX YHKUMOHUPOBaHUE W
CTpYKTypa pocTuranu [o NpUeMsIeMOro YpOBHA 1
yaepXanu AaHHbI  ypOBEHb. OTo onpepensieTcs
CTeneHblo, A0 KOTOPOW CounanbHas cucTeMa CMOXeT
MOBbILLATL CBOK CMOCOGHOCTb AMSi U3YYEHMs! MPOLLIIOTo,
C uenbio cosjaHus Gonee 3peKTUBHOW 3alnThl, a
TalkKe ynyyliaTh Mepbl N0 COKPALLEHMIO PUCKOB.
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Resilience (Resilient)

The capacity of a system, community or
society potentially exposed to hazards to
adapt, by resisting or changing in order to
reach and maintain an acceptable level of
functioning and  structure. This is
determined by the degree to which the social
system is capable of organizing itself to
increase its capacity for learning from past
disasters for better future protection and to
improve risk reduction measures.

YA3BMMOCTL (XpYNKOCTh)

CocTosiHue, onpeaensieMoe U3NYECKUM, coLmarnbHbIM,
9KOHOMWYECKUM W 3KONOrn4Yeckum dJaKTOpaMVI uwnun
npoueccamMmun, KOTOpble MOBbILWAKT MNOABEPXEHHOCTb
coobLyecTBa BO3AENCTBUIO OMNACHOCTEN.

[Ansa  nosauTtuBHOro cbakTopa, KOTOpbIA  MOBbILIAET
cnocobHocTb HaceneHwss GOpoTbCH C OMAcHOCTENR, CM.
AedUHULMIO «noTeHLman».
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Vulnerability (Fragility)

The conditions determined by physical,
social, economic and environmental factors
or processes, Wwhich increase the
susceptibility of a community to the impact of
hazards.

For positive factors, which increase the
ability of people to cope with hazards, see
definition of capacity.
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Chapter 1 Background

1.1 Background of the Study

In Almaty City, due to imminence of earthquake occurence and aging of buildings, earthquake
disaster risk has been increasing. The Government of the Republic of Kazakhstan (hereinafter
referred to as “Kazakhstan”), with the recognition of this situation, has started taking actions to
reduce urban vulnerability and earthquake disaster risk. However, the extent of necessary work is
so broad that the Kazakh government could not handle alone and sought international cooperation.
That being the case, the Government of Kazakhstan requested the Government of Japan for
technical cooperation. The Government of Japan decided to implement “The Study on Earthquake
Disaster Risk Management for Almaty City in the Republic of Kazakhstan” and instructed the
Japan International Cooperation Agency (hereinafter referred to as “JICA”), an official agency
responsible for the implementation of technical and international cooperation programs of the
Government of Japan, to undertake the Study.

1.2 Objectives

The Study aims to “reduce damage by possible earthquakes that may hit Almaty City” and was
conducted for the following objectives.

(1) Prepare an Earthquake Disaster Risk Management Plan based on damage estimation in
order to reduce earthquake damage in Almaty City.

(2) Prepare a Community-level Disaster Management Plan through preparation of Disaster
Management Maps and conducting Comunity-level disaster management activities in
Pilot Areas.

(3) Transfer relevant technologies to the counterpart agencies of Kazakhstan through the
implementation of the Study

1.3 Study Area

The area to be covered by the Study (Study Area) extends for approximately 347 km2 as shown in
Figure 1.1.
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SUMMARY

Figure 1.1

1.4 Implementing organization

Study Area

Study Area (347km?)

Figure 1.2 illustrates the organization for implementing the Study. The members involved are
listed in Table 1.1. Table 1.2 and Figure 1.3 show a schedule and a flow chart for carrying out the

Study.

Government of Kazakhstan

Government of Japan

v

v

Working Group

Almaty City

N
y

JICA

<>

Advisory Committee

v

v

Study Implementing Body

Almaty City Disaster
Management Department

JICA Study Team

Figure 1.2 Organization for implementing the Study
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Table 1.1  Members of the Study

[JICA Study Team]
Name Affiliation
Osamu NISHII Team Leader / Disaster Management Administration
Fumio KANEKO Vice Team Leader / Disaster Management
Countermeasures
.. Vice Team Leader / Earthquake Disaster Management
Kenji YANO Plan / Earthquake Disaster Scenario
Shukyo SEGAWA Seismic Analysis / Seismic Ground Motion Estimation
Takeshi KUWANO Geology / Soil of Ground
Akira INOUE Building Structure / Retrofitting
Juan Rafael MONTANO . . .
Tsuyoshi YOSHIDA Earthquake-resistant Evaluation on Road and Bridges
Kazuya YAMADA Earthquake-resistant Evaluation on Lifeline Facilities
Takashi HARADA Mapping
Junko SUGIMORI GIS / Hazard Map
Tomoko SHAW Community-based Disaster Risk Management
Hideki SATO Land Use / Urban Planning
Mahbub REZA Environment / Social Aspect
Masako MATSUDA
Zekria NATALIA Interpreter (Japanese/Russian)
Alexey NIKOLAEV
Hiromi NONAKA Operational Coordination
[Advisory Committee]
Name Affiliation
.. Chairman
Koji SUZUKI Asian Disaster Reduction Center
Chief Research Scientist
Toshiaki YOKOI International Institute of Seismology and Earthquake

Engineering
Building Research Institute

[Counterpart organization (Department of DM)]

Name

Position (No. of staff members)

Sergei A. KOMAROV
Seit A. TULBAEV

A. ELMAKHAN

A. ZHENIGUL

Baurzhan B. ISKAKOV

Director

Deputy Director

Planning and Analysis Coordination Division (3)
Emergency Mobilization and Civil Defense Division (5)
Natural Disaster Prevention Division (4)
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[Working Group]

Organization

1st Deputy Akim of Almaty city

Department of Healthcare of Almaty city

Department of Architecture and Town Planning, Almaty city

Department of Economy and Budgetary Planning of Almaty city
Department of Passenger Transportation and Highways of Almaty city
Department of Construction

Department of Energy and Public Utilities of Almaty city

Department of State Architecture and Construction Control of Almaty city
Department of Natural Resources and Environmental Management
Department of Enterprising and Industry

Emergency Department of Almaty, Ministry of Emergency

Institute of Seismology of the Ministry of Education and Science
Kazselezashita (National Organization for Debris-Avalanche Protection Facilities)
Vodakanal (Almaty Water and Sewage Company)

APK (Almaty Electric Power Company)

Almaty Gas Network
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Table 1.2 Implementation schedule
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Figure 1.3 Flowchart
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Chapter 2 Evaluation of earthquake hazards and risks in Almaty City

2.1 Collection and evaluation of information

Various sorts of information were gathered and evaluated to be used in the implementation of the
Study. Table 2.1.1 lists up the materials and data obtained.

Table 2.1.1 List of materials and data obtained

Item

Materials/data

Topographic maps,
GIS databases

* QuickBird satellite imagery
+ Existing 1:10,000 maps
* Specifications for map symbols

Earthquakes

+ Earthquake catalogue issued by the National Institute of Seismology

+ GSHAP earthquake catalogue

* Digital strong-motion seismograph monitoring log, waveform data

+ Analogue strong-motion seismograph monitoring log

+ Data on the faults of the North Tianshan Mountain Ranges

* Record of earthquake damage in the past <History of earthquakes in Almaty»
+ GPS observation records by NASA (1996)

Soil/geology

+ Geological maps
* Boring data (542 holes)
+ Distribution of groundwater levels

Buildings

+ Results of a sampling survey on building types

+ Data on registered houses at the real estate center

+ Existing GIS data at the Rescue Center

* Building database, a GIS database newly created in the Study
*+ 2007 Almaty City Statistics White Paper

Roads, bridges,
other infrastructure
components

* Department of DM of Almaty City: Bridge Diagnosis Report (2001 and 2002)

* Design drawings and design reports for the interchange to be constructed

+ Locations and code numbers of major bridges

* Railway network

* Networks of buses, trolly busses, and trams

+ Almaty City Transportation Plan

+ Almaty City Basic Indicators for Passenger Transport Modes (2004-2006 and 2006-2010)

Lifeline

+ Statistical data on the lengths of water supply and sewer pipelines

- Statistical data on the length of gas pipeline

- Statistical data on the length of high- and mid-volta peowerlines

+ The above network diagrams were downloaded from the City's official website

Demographics,
No. of houses

* 1999 Census
* 2007 Almaty City Statistics White Paper

Road network (Polyline) and GIS data on road attributes (name, code number, purpose,
width, pavement)(1999)

The classification of buildings by structure and inventory taking are of utmost importance in

estimating earthquake damage. In the Study, 350 buildings were surveyed as samples and

categorized into nine types based on the results from the sampling survey and the referential data

listed in Table 2.1.1. The nine types defined are as follows; the numbers given in parentheses

indicate the cateogry numbers.

Collective houses: multi-brick with wooden floor (3), building with flexible ground floor (4),

multi-brick with concrete floor (5), RC frame -1988 (6), wooden frame (7), RC
frame/monolithic 1989- (8), large panel (9)
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Individual residential houses: adobe (1), brick / block (2), wooden frame (7)

Figures 2.1.1 and 2.1.2 show the distribution of each building type.

Collective house: Collective house: Collective house:
Multi-brick with wooden floor Multi-brick with concrete floor Building with flexible ground floor
Collective house: Collective house: Collective house:
RC frame -1988 Wooden frame RC frame/monolithic 1989-
Collective house: Collective house:
Large panel Total

Figure 2.1.1 Distribution of houses according to building type (collective house)
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Individual residential house: Individual residential house: Individual residential house:
Adobe Brick/Block Wooden frame

Individual residential house: Total

Figure 2.1.2 Distribution of houses according to building type
(Individual residential house)

Social conditions essential for estimating earthquake damage include the demographics and the
number of households. Table 2.1.2 presents the population and the number of dwelling units
estimated in the "2007 Almaty City Statistics White Paper."

Table 2.1.2 Population and No. of households in Aimaty City

District lzirflggg;l
Almalinsky 179.1
Auezovsky 3293
Bostandyksky 285.6
Zhetysusky 167.3
Medeusky 145.3
Turksibsky 180.6

Total 1,287.2
No. of residential buildings 66, 491
No. of dwelling units (x 1, 000) | 379.6

2-3
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2.2 Digital plotting of existing 1/10,000 topographic maps and development of GIS
databases

Topographic map data and GIS databases of Almaty City were prepared so as to serve as the base
map for hazard maps and risk maps to be developed in the Study. Mainly, the existing 1/10,000
topographic maps were plotted into digital form. Then, the digitized data were corrected to reflect
the chronological changes based on satellite (QuickBird) imagery.

GIS databases were created from the newly-plotted digital maps. Table 2.2.1 provides the
specifications for creating the topographic maps. A total of ten topographic map sheets were
created.

Table 2.2.1  Specifications for topographic maps
1.  Geodetic reference WGS84 (World Geodetic System 1984)
ellipsoid Semi major axis: 6,378,137.0 m
Semi minor axis: 6,356,752.314 245 m
1/f (inverse flattening): 298.257 223 563

2. Map projection Gauss-Kruger

3.  Coordinate system WGS84

4.  Datum of height Baltic Mean Sea Level

5. Map scale 1:10,000

6.  Map syle and symbols | National standards of Kazakhstan

GIS databases developed in The Study consist of a geographic database reconstructed from the
topographic data and an earthquake disaster risk management database, which bases on the
geographic database and contains additional information obtained from the gathered materials.
These databases were prepared in order to develop hazard maps and risk maps by estimating
possible consequences of an earthquake in the effort to establish countermeasures against and
preparedness for earthquake disasters, and to provide basic data for planning post-earthquake
reconstruction activities.

Data necessary for risk assessment and disaster risk management planning were extracted from the
geographic database, and the following data were added.

(1) Basic data: scope of survey, administrative boundaries, micro regions
(2) Lifeline: water supply, sewerage, gas supply, power

(3) Miscellaneous:  roads, bridges, hazardous substances, boring sites

As an example of the GIS databases developed in the Study, Figure 2.2.1 presents a lifeline
network diagram.

The database has been already handed over to the Department of DM. In accordance with the
agreement with the Department of DM, the Integrated Control Center of Almaty Rescue Service
will update the data and use the database.
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Figure 2.2.1 Lifeline network diagram
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2.3 Seismic analysis and development of hazard maps

2.3.1 Setting of scenario earthquakes

In the Study, the following three major earthquakes that inflicted significant damage to Almaty City
in the past 150 years were assumed to recur.

1887 (M7.3): Verny Earthquake (Approximately 20 km south of the City. MSK 8-9 and 236
deaths across the city area at that time..)

1889 (M8.3): Chilik Earthquake (Approximately 100 km east northeast of the City. MSK
7-10 and no deaths across the city area at that time.)

1911 (M8.2): Kemin Earthquake (Approximately 40 km south of the City. MSK 8-9 and 44
deaths across the city area at that time.)

Figure 2.3.1 is a fault model and Table 2.3.1 provides the parameters of these scenario earthquakes.

Figure 2.3.1  Fault models for the scenario earthquakes

Table 2.3.1 Parameters of the faults

Parameter 1887 Verny 1889 Chilik 1911 Kemin
Earthquake scenario ~ Earthquake scenario Earthquake scenario
Moment magunitude 7.3 : 8.3 : 8.2
Length (km) 30 | 200 | 175 (110 west, 65 east)
Width (km) 15 32 32
Depth of the top of the fault (km) 2 ) 2 ) 2
Gradient (° ) 70 (southward) 70 (southward) 70 (southward)
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2.3.2 Estimation of seismic motion

The seismic motion was estimated in two steps: a calculation of seismic motion at the engineering
seismic bedrock and an assessment of amplifying characteristics of subsurfaces. The reason for
separating the subsurfaceamplification from the calculation process is that amplification greatly
varies with the subsurface soil conditions, while seismic motion at bedrock has little variation.

(1) Calculation of earthquake motion at the bedrock

The seismic motion at the engineering seismic bedrock was derived using empirical attenuation
relationships. Of existing attenuation relationships, the following two that best fit the strong
earthquakes recorded in the Study Area were selected and averaged to be used in the estimation.

- Boore et al. (1997)
- Campbell and Bozorgnia (2006)

Regarding the three scenario earthquakes, the maximum acceleration at the engineering seismic
bedrock (secondary wave velocity (Vs) = 600 m/sec) was calculated from the magnitude and the
distance between the center of each grid cell and the source fault.

(2) Evaluation of the amplifying characteristics of the subsurface

The seismic motion at the subsurface was calculated by multiplying the seismic at the bedrock with
the amplifying characteristics of the subsurface.

In a case where data on the subsurface is limited, one of the methods to evaluate the amplifying
characteristics of the subsurface is to use an average secondary wave (S-wave) velocity of the soil
between the ground surface and a depth of a few dozens of meters as a parameter. In the Study, an
average speed at the soil between the ground surface and a depth of 20 m was estimated based on
the gathered data. The relationship between an average S-wave velocity at the subsurface and the
amplifying cofficient is not the same across the world; it varies from place to place. Thus, the
relationship between the velocity and the coefficient in Almaty City was derived based on
experience, i.e., using the actual records of strong eqrthquakes kept by the National Institute of
Seismology. The result was used in the evaluation of the amplifying characteristics of the
subsurfacein the Study.

For the purpose of the seismic motion analysis and a decision of liquefaction danger levelpotential
assessment, a ground model of the 500m grid was developed with the help of the collected
materials and data. Based on the boring and indoor test data included therein, the geological types
dispersed across Almaty City and their physical properties were identified. Furthermore, in
consideration of the results of monitoring the ground conditions in Almaty City, stratum cross
sections in the city were produced: 42 sections from north to south and 61 sections from west to
east.

These geological sections were used to determine representative geological columns as to all 1,643
grid cells of 500 m each. Then, an S-wave velocity structural model was created per grid cell for
calculating the subsurface amplification.

The acceleration at the ground surface was calculated by multiplying the acceleration at the
bedrock with the subsurface amplification. The results are given in Figure 2.3.2. In the Verny
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Earthquake scenario, the maximum acceleration reached 800 gal or greater in some places. This
value marks the highest in all the three scenario earthquakes. In this scenario, the acceleration was
at least 300 gal almost everywhere. In the Chilik and Kemin Earthquake scenarios, the values were
relatively lower with 100 to 200 gal and 200 to 300 gal, respectively.

1887 Verny earthquake scenario [1889 Chilik Earthquake scenario|1911 Kemin Earthquake scenario

Figure 2.3.2 Distribution of accelerations at the ground surface

In Kazakhstan, the relationship between MSK intensities (MSK-64(K)) and accelerations is defined
by the Building Codes (SNiP) 2.03-28-2004. In accordance with the Codes, the accelerations at the
ground surface were converted into MSK seismic intensities, as shown in Figure 2.3.3.

1887 Verny earthquake scenario | 1889 Chilik Earthquake scenario[1911 Kemin Earthquake scenario

Figure 2.3.3 Distribution of MSK intensities
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2.3.3 Evaluation of liquefaction danger level and slopes

(1) Liquefaction danger level

The liquefaction danger level was analyzed by the factor of safety against liquefaction (FL) and
potential of liquefaction (PL) methods in accordance with the Japanese specifications for roads and
brides. These methods allow an assessment based on data uniform across a target area. The analysis
results are as follows.

The groundwater levels in the Study Area are generally low; however, the liquefaction
danger level is deemed as low.

The liquefaction danger level around Almaty I Station is relatively high. If the groundwater
level rises at some point in the future, liquefaction will become a concern.

As any test data on standard intrusion tests and other in-situ experiments were not available,
assumed and converted values were widely employed in this evaluation. Accordingly, the
credibility of these variables has to be taken into account when using the analysis results.
In particular, boring data along rivers where liquefaction is most anticipated is scarce.
Thus, liquefaction susceptibility along rivers is undeniable.

(2) Slopes

The risk of slopes within the Study Area was assessed by, first, reviewing the results from a survey
on the risk of slopes conducted by the Department of DM, and then conducting supplementary
surveys.

A quantitative assessment of the stability of slopes at the time of an earthquake requires
reconnaissance of land forms in detail, monitoring of groundwater levels, and determination of
geological constants necessary for calculating the stability, such as adhesive force, internal friction
angle, and density. In the Study, detailed data needed for the stability calculation were not collected.
However, based on a judgement that the risk at the time of an earthquake does not greatly differ
from the risk at the present, the risk at the present was assessed in order to determine actions to be
taken. The risk assessment included three elements: the scale of an assumed disaster, frequency of
disaster, and objects to be protected. The results of the three elements were holistically evaluated in
the end.

Table 2.3.2 and Figure 2.3.4 are summaries of the risk assessment results.

Table 2.3.2 Summary of hazardous slopes

Risk level Major countermeasures . No. .Of points (places) .
Big Almaty River | Small Almaty River
High Surveys, hard measures (mainly construction), monitoring (as S4 3
necessary)
Where an expansion of damage is concerned: surveys, hard
Medium measures to prevent expansion , monitoring 7 8
Where an expansion of damage is not concerned: monitoring
Low Soft measures 5 14

2-9




FINAL REPORT VOL.I SUMMARY

At
@ VAU X
Q YAV &
QO Y&Y 1

Figure 2.3.4 Results of the risk assessment of hazardous slopes
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24 Damage estimation and development of Risk Maps

2.4.1 Building damage estimation

Collective houses and individual residential houses were categorized into nine building types.
However, actual data on damage by buildindg type in the past earthquake events are very little.
Since it is impossible to derive appropriate damage functions without actual damage data, seismic
diagnosis was carried out as to representative buildings of each type, followed by the calculation of
earthquake resistance indicators and the estimation of distributions of the indicators. Then, damage
functions were calculated by relating the level of seismic intensity to the coverage of the indicators
that suggest damage incurred is heavy or greater. The resulting building damage functions
(vulnerability curves) are provided in Figure 2.4.1. Curves 1, 2, and 7 are for individual residential
house, and 3 to 9 are for collective houses. The damage ratio is defined as the sum of the ratios of
Damage Grades 4 (heavily-damaged) and 5 (collapse) specified by EMS-98 (MSK-64(K)).
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Figure 2.4.1 Building damage functions

Building damage was estimated as to each of the three scenario earthquakes. The estimation results
are as follows. Table 2.4.1 and Figure 2.4.2 provide an overview of the results.
In the Verny Earthquake scenario, 990 collective houses, accounting for 11% of all collective

houses, and 24,400 individual residential houses, or 33% of all, would be heavily
damaged or collapse.

In the Chilik Earthquake scenario, 80 collective houses, or 1% of all collective houses, and
5,200 individual residential houses, or 7%, would be heavily damaged or collapse.

In the Kemin Earthquake scenario, 430 collective houses, or 5% of all collective houses, and
15,200 individual residential houses, or 21%, would be heavily damaged or collapse.
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Table 2.4.1 Damage to residential houses
No. of heavily-damaged 1887 Verny 1889 Chilik 1911 Kemin
houses and collapsed houses Earthquake scenario Earthquake scenario Earthquake scenario
(x 100 houses), Collective Individual Collective Individual Collective Individual
Ratios of heavily-damaged
houses and collapsed houses
Almalinsky 1.4(15%) | 7.120%) | 0.1(1%) 1.5(4%) 0.78%) | 4.4(13%)
Auezovsky 1.0(6%) 45.6(29%) 0.1(0%) 7.2(5%) 0.4(2%) 27.3(17%)
Bostandyksky 2.3(16%) 10.1(57%) 0.1(1%) 1.3(7%) 0.9(6%) 5.1(29%)
Zhetysusky 0.7(8%) 34.3(28%) 0.1(1%) 8.6(7%) 0.4(4%) 23.7(19%)
Medeusky 2.4(20%) 48.3(38%) 0.2(2%) 8.7(7%) 0.9(7%) 26.8(21%)
Turksibsky 1.5(11%) 45.7(32%) 0.3(2%) 15.5(11%) 0.9(7%) 33.9(23%)
Others 0.6(5%) 52.8(41%) 0.0(0%) 9.3(7%) 0.2(2%) 31.1(24%)
Total 9.9(11%)  244.1(33%) 0.8(1%) 52.0(7%) 4.3(5%) 152.3(21%)

Damage to collective houses

1887 Verny earthquake scenario

1889 Chilik Earthquake scenario

1911 Kemin Earthquake scenario|

Damage to individual residential houses

1887 Verny earthquake scenario

1889 Chilik Earthquake scenario

1911 Kemin Earthquake scenario

Figure 2.4.2 Results of building damage estimation
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2.4.2 Human damage estimation

In Almaty City, collapsed buildings and fires are considered the main direct causes of deaths and
injuries in an earthquake event. This section discusses human damage resulting from building
collapse. Fires will be discussed later in Section 2.4.5.

The relationship between damage to buildings and the number of casualties (damage function)
depends on regions and times due to the difference in building structures and living conditions. It is
desired, therefore, to develop a damage function in Almaty City based on the seismic hazards
experienced in target areas in recent years. However, the City has not undergone any large-scale
seismic hazard lately. The damage observed in the 1988 Earthquake in Spitak, Armenia, a country
which as similar building and social structures, was taken as a sample. Many of houses in Almaty
City are apartments, and the number of dwelling units differs from building to building. Thus, "the
number of buidings" is not directly indicative of the number of casualties. Consequently, the
damage function in Almaty City was derived as to associate the number of casualties with the
number of dwelling units included in the damaged buildings. Human damage in the three scenario
earthquakes is estimated as follows.
In the Verny Earthquake scenario, 25,000 would be killed and 31,000 would get injured.

In the Chilik Earthquake scenario, 1,900 would be killed and 2,400 would get injured.
In the Kemin Earthquake scenario, 10,200 would be killed and 12,600 would get injured.

Table 2.4.2 Number of casualties

No. of casualties (x 1, 000) 1887 Verny . 1889 Chilik . 1911 Kemin )

Casualty ratio ’ ’ Earthquake scenario Earthquake scenario Earthquake scenario

Death Injury Death Injury Death Injury
Almalinsky 2.7(1.5%) | 3.3(1.9%) | 0.1(0.1%) | 0.2(0.1%) 1.0(0.6%) | 1.3(0.7%)
Auezovsky 3.1(0.9%) | 3.8(1.2%) | 0.2(0.1%) | 0.2(0.1%) 1.3(0.4%) | 1.6(0.5%)
Bostandyksky 4.6(1.6%)  5.8(2.9%) | 0.2(0.1%)  0.2(0.1%) 1.4(0.5%) 1.8(0.6%)
Zhetysusky 2.0(1.2%) | 2.5(1.5%) | 0.3(0.2%) ; 0.3(0.2%) 1.1(0.6%) 1.3(0.8%)
Medeusky 6.5(4.5%) | 8.1(5.6%) | 0.4(0.2%) | 0.4(0.3%) | 2.1(1.5%) | 2.7(1.8%)
Turksibsky 3.5(1.9%) = 4.3(2.4%) | 0.6(0.3%) = 0.7(0.4%) | 2.1(1.1%) = 2.6(1.4%)
Outside of 6 district 2.6(1.5%) : 3.2(1.8%) | 0.2(0.1%) : 0.3(0.2%) 1.1(0.6%) 1.4(0.8%)
Total 25.1(1.7%) | 31.0(2.1%) | 1.9(0.1%) 2.4(0.2%) | 10.2(0.7%) | 12.6(0.9%)

1887 Verny earthquake scenario | 1889 Chilik Earthquake scenario[1911 Kemin Earthquake scenario

Figure 2.4.3 Distribution of deaths by districts
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243 Bridge damage estimation

Damage to bridges was assessed targeting 48 major bridges out of 56 fly-overs that the Department
of DM of Almaty City recognizes. The bridges excluded from the assessment are mall structures,
such as pipe culverts.

The damage estimation was carried out by means of the "Katayama Method". This approach allows
a relatively simple assessment and was adopted in similar studies conducted in the past. Therefore,
it is suitable in the Study in light of the unavailability of design standards, drawings, and other
relevant documents, and the time constraint for conducting field surveys and the assessment within
a given time. The "Katayama Method" statistically analyzes the relationship between the degree of
damage to bridges in past great earthquakes in Japan and important factors that had great impact on
the damage. The method is unique in that earthquake resistance is assessed by an appearance
survey, which covers, for example, the distance between supports and structure of supports.

In the field surveys, some signs of deterioration of bridges were observed: seepage of calcium from
concrete, corrosion of steel bars and members, cracking of concrete structures, and so on. These
defects are attributed to poor construction (deficiency in cement, inadequate vibration, etc.) and
chronological changes. Since deterioration is considered as to significantly affect the stability of
bridges in an earthquake disaster, some items regarding bridge conditions were added as criteria.

Damage to bridges in the three scenario earthquakes was estimated as follows.
In the Verny Earthquake scenario, 18 bridges are highly likely to collapse.
In the Chilik Earthquake scenario, 6 bridges are highly likely to collapse.
In the Kemin Earthquake scenario, 11 bridges are highly likely to collapse.

Table 2.4.3 Damage to bridges

1887 Verny 1889 Chilik 1911 Kemin
No. of damaged bridges Earthquake Earthquake Earthquake
scenario scenario scenario

+ High possibility of collapsing

+ Occurrence of major displacement

* Unusable for a long term; reconstruction
is needed.

+ Medium possibility of collapsing

* Occurrence of displacement

+ Temporarily unusable; repair/renovation
is needed.

+ Low possibility of collapsing
Damage level C * Occurrence of minor displacement 30 42 37
+ Basically usable after an inspection

Damage level A 18 6 11

Damage level B

2.4.4 Lifeline damage estimation

Earthquake damage estimation was conducted over four lifeline systems: water supply, sewerage,
gas supply, and power.

Lifeline facilities are largely categorized into node facilities and network facilities. Node facilities
are independent systems such as power stations, substations, and water purifying plants. Network
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facilities include conduits, powerlines, and other supply and distribution lines. The Study focuses
on network facilities. Damage to network facilities in Almaty City was estimated by applying a
statistical method to past damage cases. On the other hand, such a statistical method is not
applicable to damage estimation of node facilities, which requires a detailed examination of each
facility. Therefore, node facilities were excluded from the damage estimation.

(1) Estimation of damage to water pipes and sewers

Damage to water supply and sewerage systems was estimated targeting the total length of water
pipes, 2,365 km, and that of sewers, 1, 274 km, in the six districts of Almaty City. All the pipelines
are buried under the ground.

In the Study, a combination of a standard damage ratio based on damage functions and corrective
coefficients that gives the greatest damage ratio was chosen by referring to a number of damage
functions that have been proposed recently, and the maximum possible damage was derived.
Likewise, a combination that gives an intermediate level of damage ratio was used to calculate an
average damage level. The damage ratio used in calculating the greatest damage is the standard
damage ratio employed in the HAZUS program, which was derived from the actual damage
records in the U.S. and Mexico, while the standard damage ratio adopted by the Tokyo
Metropolitan Government, which was derived from the actual damage records of the 1995 South
Hyogo Prefecture Earthquake, was used for calculating the average damage. Average damage to
water pipes and sewers in the three scenario earthquakes was estimated as follows.

In the Verny Earthquake scenario, approximately 500 locations of the water pipes and
approximately 600 locations of the sewers would incur damage.

In the Chilik Earthquake scenario, no water pipe or sewer would incur damage.
In the Kemin Earthquake scenario, approximately 100 locations of the water pipes and

approximately 100 locations of the sewers would incur damage.

Table 2.4.4 Damage to water supply and sewerage systems

Water pipes and sewers 1887 Verny 1889 Chilik 1911 Kemin
Ave. No. of points (locations) Earthquake scenario Earthquake scenario Earthquake scenario
damaged Water ~ Sewerage Water ~ Sewerage Water  Sewerage

Almalinsky 45 ; 66 0 0 6 9
Auezovsky 49 | 67 0 | 0 6 | 9
Bostandyksky 92 216 0 0 10 24
Zhetysusky 45 52 0 0 12 13
Medeusky 214 | 180 0 | 0 30 | 26
Turksibsky 63 ' 68 0 0 20 22

Total 507 649 0 0 85 103
(2) Estimation of damage to gas pipes

Damage to gas supply facilities was estimated targeting the total length of gas pipes in Almaty City,
2,920 km, consisting of 800 km of buried pipes and 2,120 km above-ground pipes.

With regard to the buried pipes, the greatest damage and the average damage to were calculated by
referring to existing damage functions, similarly to the water pipes and sewers.
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Almaty City is exceptional in that gas pipes are laid above the ground. Therefore, no report on
damage to above-ground pipes in an earthquake disaster was found. Kazakhstan’s guidelines
assume that above-ground pipes will be completely destroyed (the damage ratio of about 75%) with
an MSK intensity of 8 to 9. But it is difficult to verify this information because there is little data
on actual damage in past large-scale earthquakes.

In the meantime, above-ground pipes are drawn into buidings through building walls. That is to say
the pipes will be subject to the damage to the building. Accordingly, damage to above-ground pipes
was estimated by multiplying the length of pipes with the building damage ratio. As a result,
damage to gas pipes was estimated as follows.

In the Verny Earthquake scenario, approximately 170 km of buried pipes and approximately
620 km of above-ground pipes would incur damage.

In the Chilik Earthquake scenario, no damage would be inflicted to the buried pipes, while
approximately 140 km of above-ground pipes would incur damage.

In the Kemin Earthquake scenario, approximately 30 km of buried pipes and approximately
380 km of above-ground pipes would incur damage.

Table 2.4.5 Damage to gas pipes

Average length of gas pipes 1887 Verny . 1889 Chilik . 1911 Kemin .
damaged (km) Ez.irthquake scenario Earthquake scenario Earthquake scenario

g Buried | Above-ground | Buried | Above-ground | Buried | Above-ground
Almalinsky 16 25 0 5 2 15
Auezovsky 24 120 0 18 3 70
Bostandyksky 54 60 0 6 6 28
Zhetysusky 13 84 0 21 3 58
Medeusky 40 151 0 26 6 82
Turksibsky 17 176 0 60 6 131

Total 165 616 0 136 26 384
(3) Estimation of damage to powerlines

Damage to power supply systems was estimated targeting the main power transmission line of 35
kV or higher, based on a power distribution network map obtained from Almaty Power
Consolidated (APK), a power utility in Almaty City. The powerlines consist of 355 km of overhead
lines and 8 km of buried lines.

The greatest damage and the average damage to overhead lines were calculated by the use of
damage functions of the HAZUS and Saitama Prefecture, Japan (1998), respectively. The damage
ratio of buried lines was derived quantitatively with the use of the damage function of Tokyo
(1997).

In the Verny Earthquake scenario, approximately 3 km of the main power transmission line
would incur damage.

In the Chilik Earthquake scenario, the main power transmission line would incur no damage.

In the Kemin Earthquake scenario, approximately 0.3 km of the main power transmission
line would incur damage.

2-16




CHAPTER 2: EVALUATION OF EARTHQUAKE HAZARDS AND RISKS IN ALMATY CITY

Table 2.4.6 Damage to powerlines

Average length of main power 1887 Verny 1889 Chilik 1911 Kemin
transmission line damaged (km) Earthquake scenario Earthquake scenario Earthquake scenario

Almalinsky 0.09 | 0.00 | 0.01
Auezovsky 0.32 0.00 0.04
Bostandyksky 0.37 ; 0.00 ; 0.04
Zhetysusky 0.23 0.00 0.07
Medeusky 1.92 0.00 0.09
Turksibsky 0.07 0.00 0.03

Total 2.99 0.00 0.28

245 Fire damage estimation

The numbers of wooden frame structures in the Study Area are estimated at approximately 1,000
wooden frame apartments and approxmiately 32,000 wooden frame individual residential houses.
The spread of fire was examined based on the distribution of wooden frame buildings.

A unique feature of fires resulting from an earthquake is that they occur almost simultaneously. In
such a case as the Verny Earthquake scenario, which is expected to turn out to be a catastrophe,
fires beyond the capacity (capability) of the fire-fighting unit may occur and the fires may spread
faster than extinguishing efforts. The possibility of fire propagation and the ratio of destruction by
fire in case of no fire-fighting activity heavily depend on the concentration of buildings and the
percentage of wooden frame houses.

The maximum number of buildings to be destructed by fire was calculated based on the following
hypotheses.

- Fires occur in all grid cells where a spread of fire is expected.
- No fire-fighting action is taken.

- Fires keep spreading until natural extinction.

The number of deaths due to fire was calculated based on the experience in the 1995 South Hyogo
Prefecture Earthquake in Kobe City, Japan.

- Some of the people trapped in wooden frame buildings that collapsed due to the tremor
would be killed by fire.

- 15% of the residents of the wooden frame buildings that were damaged heavily or more
greatly in the destructed area would be killed by fire.

As aresult, damage by fires and spreading of fires were estimated as follows.

If fires occur in conjunction with an earthquake and spread without any fire-fighting activity
in place, the maximum number of houses destructed by fire would be approximately
6,500 with a wind speed of 3 m/sec (10.8 km/h) or approximately 13,000 with a wind
speed of 15 m/sec (54.0 km/h).

The number of deaths by fire was estimated at 500 or fewer even in the worst case. Thus, a
majority of casualties in an earthquake disaster in Almaty City would most likely result
from the collapse of buildings.
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Table 2.4.7 Damage by fire

Max. No. of Max. No. of deaths in fire
buildings destroyed 1887 Verny 1889 Chilik 1911 Kemin
District by fire Earthquake Earthquake Earthquake
(x 1,000 buildings) | scenario scenario scenario
3m/s 15 m/s 3m/s 15 m/s 3m/s 15 m/s 3 m/s 15 m/s

Almalinsky 0.8 : ] 15 | 20 50 0 0 10 20
Auezovsky 2 24 | 30 60 0 0 10 20
Bostandyksky 03 | 05 | 20 40 0 0 0 10
Zhetysusky 14 | 28 | 40 70 0 0 20 30
Medeusky 14 28 | 70 150 0 0 20 40
Turksibsky 1.5 3.0 50 100 0 10 20 50
Total 6.5 13.0 240 470 10 20 80 170

Wind speed 3 m/sec

Wind speed 15 m/sec

Figure 2.4.4 Distribution of the maximum numbers of buildings destructed by fire
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2.5 Assesment of urban vulnerability and preparation of Earthquake Disaster Scenario

2.5.1 Assessment of urban vulnerability

Almaty is a fairly well-developed city. A quick overview of the City gives an impression that the
vulnerability is pretty low. However, it might increase in accordance with the rapid urbanization
observed in recent years. In view of preparedness for a large-scale earthquake and reinforcement of
the seismic resistance of the city, the following vulnerable aspects were identified.

(1) Vulnerability in terms of urban infrastructure

Of the infrastructure of Almaty City, the vulnerability concerning the road deployment and road
widths and the area of parks and green space per capita was assessed as follows.

Road deployment and road widths

Roads with a width of 12 m or more are mostly distributed in Almalinsky, a centeral area of the city,
and the northern part of Bostandyksky (hereafter collectively referred to as the "city center"). In
suburbs, only bypasses and trunk roads connected to bypasses fall thereunder. In suburban areas
where low-rise houses are dominant, there are some zones where the percentage of roads with a
width of less than 6 m is high. In these zones, post-disaster relief activities would expectedly be
difficult and the risk of fire propagation is considered high.

Table 2.5.1 Road width by district

Less than 6 m 6 m - less than 12 m 12 m ormore Total

District Length Area Length Area

(m) (m*) (m) (m’)
Almalinsky 47,916 ; 775,820 | 196,048 1782,053
Auezovsky 34,414 660,171 | 301,513 2,158,220
Bostandyksky 34,347 | 529,268 | 173,560 1,438,146
Zhetysusky 39,175 | 664,854 | 258,808 1,915,843
Medeusky | 49,093 977,669 | 274,974 2,378,749
Turksibsky 72,192 356,828 287,595 1,896,714 29,243 455,038 389,031 2,708,580
Total 394,989 | 1,898,269 964,758 | 64,290,510 234,187 | 4,062,820 | 1,593,934 12,381,591

Parks and green space per capita

The area of parks and green space per citizen was calculated based on the current population and
found as extremely small. Parks and green space are insufficient both in the city center, where
midium- and high-rise residential buildings concentrate, and in suburbs, where most of the
buildings are individual residential houses. This means that space for emergency evacuation and
fire mitigation is inadequate.
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Table 2.5.2 Area of parks and green space by district

Area of parks and green space
District Total area Area per capita
(m’) (m’)

Almalinsky 459,885 2.57
Auezovsky 13,701,032 41.61
Bostandyksky 2,856,852 10.00
Zhetysusky 12,094,740 72.29
Medeusky 9,454,659 65.07
Turksibsky 6,599,648 36.54
Total 45,166,815 35.09

The backyards of collective houses could be considered another evacuation space. However, the
backyards are usually surrounded by midium- and high-rise buildings, and are highly susceptible to
risks of collapse of the surrounding buildings and falling of broken window glass and the like. Thus,
they are not suitable as an evacuation space.

(2) Vulnerability in terms of land use (buildings)

The vulnerability by building type was assessed as follows in light of the status quo.

Collective houses

The estimated damage to collective houses is notable in the city center, where old and
superannuated buildings concentrate.

Individual residential houses

The estimated damage to individual residential houses is notable in suburbs, where individual
residential houses concentrate. Damage from fires caused by a disaster can also be assumed.
(3) Other aspects

The vulnerability of Almaty City was assessed based on the land use around the rivers running
through the City and on future populations.

Land use around the rivers

Many individual residential houses are widely dispersed and the road widths are mainly less than 6
m in the areas along the rivers. Since damage from a large-scale earthquake, debris flow, and fires
in these areas is estimated as severe, an improvement effort is called for.

Aging of the population

A simple estimation of the ratio of senior citizens (65 years or above) to the total population of
Almaty City has revealed that the municipal population is and continues to be aging in the city
center, as shown in Figure 2.5.1. Considering that the damage to collective houses is estimated as
severe in the city center and that the ratio of senior citizens to the total number of deaths has proven
high in the past seismic hazards, the vulnerability in the city center, where the number of senior
citizens is on the rise, is assessed as increasing.
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Distribution of senior citizens A predicted distribution of senior | Distribution of estimated increases
(65 years or above) as of 2008 citizens as 0f 2018 in the number of senior citizens
during the decade

Figure 2.5.1 Results of estimating the increase in the number of senior citizens

2.5.2 Preparation of Earthquake Disaster Scenario

Based on the outcomes from the damage estimation and the urban vulnerability assessment carried
out in the Study, an earthquake disaster scenario was formulated, taking into account the present
conditions of Almaty City, the results of interview surveys to counterparts, and the experiences and
records of the past earthquakes in the world.

The Objective of this scenario is to prepare a reliable source for the formulation of an effective
disaster management plan and to provide aid for promoting disaster management activities where
possible. From this standpoint, the scenario was arranged in the following form.

(1) Scenario earthquake

The consequence scenario was formulated based on the damage estimation in the Verny scenario
earthquake, because it was the most serious damage foreseen among the three scenario
earthquakes.

(2) Subijects of the scenario

The consequence scenario was formulated with respect to the following 23 subjects that involve
emergency response.

1) Emergency headquarters, 2) Evacuation and shelters, 3) Fire fighting and rescue,

4) Public security, 5) Injured persons and medical treatment, 6) Sanitation, 7) Missing persons,
8) Body recovery, 9) False information and panic, 10) Mental care, 11) Education,

12) Acceptance of assistance, 13) Food, 14) Drinking water, 15) Power supply, 16) Heating
line, 17) Gas supply, 18) Telecommunications, 19) Media, 20) Air transportation, 21) Bridges,
22) Roads, 23) Handle of debris
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(3) Scenario of each subject

For each subject mentioned above, two scenarios were prepared: a scenario in the worst case and
another in an improved case. Then, recommendable measures for the realization of the improved
scenario were extracted and added.

(4) Time axis

In order to clearly show the transition of damage and select effective measures accordingly, the
scenario was divided into five steps in the time axis: (1) immediately after the earthquake to one
hour later, (2) one to twenty four hours later, (3) one to three days later, (4) three to seven days later,
and (5) seven days onward.

The Study included the weighting of recommendable measures and the selection of important
measures. Then, an effective disaster management plan was prepared for the purpose of promoting
the important measures.

These measures are expected to serve as reference in determining specific disaster risk
management policies and disaster risk management countermeasures of individual organizations
concerned and the city government in the future. In order to keep the disaster management plan up
to date reflecting the real situation, the city government needs to update the consequence scenario
by conducting additional detailed surveys and continued damage estimation and also to revise the
scenario in accordance with the evolution of social, economic, and political situations.
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Chapter 3 Disaster Risk Management Plan for Aimaty City

The Plan was created during the phase II based on the damage assessment and the earthquake
consequence scenario created during the phase I. It presented earthquake disaster management,
which Almaty City is recommended to implement, and incorporated new disaster management
measures along with ongoing measures, which should be continued into the future.

The Department of DM, a counterpart organization of the Study, is expected to use the Plan to
promote earthquake disaster management measures for Almaty City and to facilitate
implementation of the measures by the citizens / community / related organizations.

As shown by the Earthquake Disaster Risk Management Plan for Almaty City, a subvolume of
Volume III of this report (hereafter called the “Subvolume”) the Plan consists of five parts, which
altogether have 41 chapters (see Table 3.1.1.);

The Subvolume: Part 1 Basic Considerations (Chapter 1 to Chapter 3 of the Subvolume) explains
policies, results of damage estimation, and basic responsibilities of disaster risk management
entities.

The Subvolume: Part 2 Mitigation Plan (Chapter 4 to Chapter 9 of the Subvolume) explains prior
mitigation activities as part of quake-resistant human / community / urban development as major
challenges.

The Subvolume:Part 3 Preparedness Plan (Chapter 10 to Chapter 21 of the Subvolume) explains
issues including initial response, communication, fire / hazardous materials, rescue / evacuation,
transportation, medical care, missing persons, drinking water / food, lifelines etc. and waste
materials.

The Subvolume: Part 4 Emergency Response Plan (Chapter 22 to Chapter 35 of the Subvolume)
explains actual emergency response activities in time of earthquake.

The Subvolume: Part 5 Rehabilitation / Reconstruction Plan (Chapter 36 to Chapter 40 of the
Subvolume) explains a framework of a reconstruction plan formulated for ever-more comfortable,
livelier community building, following the emergency response.

The Subvolume: Part 6 Assistance Plan (Chapter 41 of the Subvolume) explains a plan for
assistance activities conducted for large earthquake disasters in other areas.

Chapter 3 of this volume (Volume I Summary; hereafter called this “Volume”) explains overview
of the Plan.
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Table 3.1.1 Structures and contents of

The Earthquake Disaster Risk Management Plan for Almaty City

Structures Contents
Blasi Chapter 1 Basic Considerations
asic . N .
Part 1 Considerations Chapter 2 Overview and damage estimation of the city

Part2  Mitigation Plan

Part3  Preparedness Plan

Emergency
Part 4 Response Plan
Part 5 Rehabilitation /

Reconstruction Plan

Part 6  Assistance Plan

Chapter 3 Basic responsibilities of risk management entities

Chapter 4 The city’governance related to implementation of mitigation measures
Chapter 5 Quake-resistant human development

Chapter 6 Quake-resistant community development

Chapter 7 Quake-resistant Urban Development

Chapter 8 Enhancing quake resistance of facility structures

Chapter 9 Seismic Study / research

Chapter 10 Process for preparedness and assistance by the city

Chapter 11 Preparedness by the citizens and communities

Chapter 12 Preparedness related to initial response
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3.1 Basic Considerations (Part1 of the Subvolume)

3.1.1  Aim of the plan

Under “promotion of comprehensive disaster management” as an overall aim of this earthquake

disaster risk management plan, earthquake disaster management activities are promoted from the
following perspectives;

(1)
To mitigate risks related to earthquake disasters, promotion of earthquake disaster management

activities is recommended upon definition of ultimate goals, which are 1) Saving human lives, 2)
Securing the livelihood of citizens, 3) Maintaining social / economic systems and 4) Maintaining

Systematic disaster management (activities based on defined ultimate goals)

the country’s governance.

(2)

Comprehensive disaster management (responsibilities shared under vertical and
horizontal organization schemes-coordination, activities by all stakeholders with a
sense of ownership)

In order to facilitate earthquake disaster management activities, it is necessary for all organizations/
citizens to clarify their own roles and to engage in activities with a sense of ownership through
coordination with one another (See Figure 3.1.1.)

(K

Central government level

Emergency
' Situations

Civil Defense
and Emergency

Regional government level

Situations
\_ ) Modules )
Requ_m%\ \/{V[eas_unes
G(esidents 3 A = z
Resident / community level [Leaders in KS!(, schools and companies ] )
o i Blue arrow: Vertical
[ Home M ‘. Class }(::E Office ] coordination
0 : Purple arrow: Horizontal
- N>l L coordination
Raising awaereness Self-help disaster
management
Figure 3.1.1 Coordination of vertical / horizontal organizations
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(3) Systematic disaster management (Sequencing activities within the
disaster management cycle)

In order to mitigate earthquake disasters, it is important that mitigation activities and emergency
response activities are initiated ahead of the occurrence. Emergency response immediately after the
occurrence is followed by subsequent rehabilitation / reconstruction activities. Furthermore, the
rehabilitation / reconstruction should take a consistent approach for quake-resistant community
development by not only recovering to the pre-earthquake state but also linking with disaster
mitigation and preparedness for future earthquakes (See Figures 3.1.2 and 3.1.3.)

Earthquake occured

Immediately after
Emergency response
After earthquake D

Rehabilitation /
Figure 3.1.2 Concept disaster management cycle

Before earthauake
Disaster mitigation /

preparedness

reconstruction

W

—

Earthquake
(ﬁcured
Time | 72 hrs later 10 yrs later
Risk management cycle 100 days later 100 yrs?lat
Pre Emergency response Erior}izing lifesaving and reaching a somewhat bearable state

Imm. | Rehabilitation { Reaching ab acceptable state

< Recovering to the norm> pre-quake state

after Reconstruction

Reaching a state better than the

After Disaster mitigation / preparedness pre-quakestate

Figure 3.1.3 Activities under the disaster management cycle in chronological order

(4) Specific / efficient disaster management (activities upon risk awareness)

In order to efficiently implement disaster management activities, one needs to, upon learning
hazard and vulnerability primarily as well as risks, formulate a disaster management plan and take
measures accordingly to mitigate risks selected in consideration of importance, urgency and
efficiency of response measures.

(5) Precise and feasible disaster management (activities aligned with one’s capacity
and accumulation of activities)

In consideration of requests from residents and financial conditions, measures should be taken from
feasible ones based on risk assessment at a capable level. It is recommended that these activities be
accumulated for risk mitigation and quake-resistant community development.
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3.1.2 Policies for planning
The following policies for formulating this plan were defined in conjunction with the issues
identified through the study.

a) Utilizing scientific risk assessment and earthquake disaster scenarios

b) Lowering vulnerability by enhancing prior measures that emphasize building
reinforcement

c) Improving disaster management awareness of all citizens ranging from administrative
officers to residents

d) Formulating a sustainable plan that emphasizes system / budget / governance
enhancement through coordination with related organizations and the community

e) Disaster imagination exercise / simulation-based planning for specific conditions

f) Introduction of the pilot area’s community activities to other areas and the mechanisms
for securing sustainability

3.1.3 Priorities for the plan

The key elements described in the above policies will facilitate mitigation and preparedness
activities for earthquake disasters under the priorities below;

a) Organization / governance for disaster management

b) Earthquake protection and regulation on buildings

¢) Formulation of community-based disaster management measures
d) Regulation / guide on land usage

e) Earthquake protection and regulation on infrastructure/ lifelines
f)  Enhancement of the communication system

g) Enhancement of the emergency response plan

Of these priorities, the first five items, from a) to e), are deemed particularly vital. Thus, the Plan
addresses the mitigation and preparedness measures in relation to these priorities, and at the same
time, action plans were drawn up so as to smoothly implement measures associated with them.
Furthermore, another action plan was prepared concerning the procedure for approving the Plan, as
such an approval is indispensable for implementing specific measures in accordance with the Plan
(see Table 5.1 and Table 5.2).

3.1.4 Detailed plans

The following departments and organizations need to formulate detailed plans in order to deliver
detailed assistance in consideration of conditions of each sector / district and regional
characteristics, and to facilitate fulfillment of roles and activities of these organizations through
coordination with one another.
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All departments of the akim, 16 emergency response bodies, 7 districts of Almaty City, disaster
management institutions, and community (community organizations such as KSK, enterprises and
schools)

3.1.5 Familiarizing with and modifying the plan
Through annual review, necessary modifications will be made to this plan.

The departments and other disaster management organizations make necessary changes by
examining consistency between their detailed plans / measures and this plan. In addition,
educational / training activities including ones for informing members of their organizations of
their roles will be provided in order to familiarize them with this plan and improve their skills
related to earthquake disaster management.

3.1.6 Overview and damage estimation of the city (Chapter 2 of the Subvolume)
Chapter 2 of the Subvolume summarizes natural / social conditions and results of damage
estimation, which were used as assumptions for the plan (see this Volume Chapter 2.)

3.1.7 Basic responsibilities of risk management entities (Chapter 3 of the Subvolume)
Mitigation of earthquake damage is based on the following basic concepts;

a) Individual citizens shall engage in self-help activities under the concept of “You should
be responsible for protecting your own safety and property”

b) The community (community organizations such as KSK, schools and enterprises) shall
engage in mutual-help activities under the awareness of “You should be responsible for
protecting your community”’.

c) The city and risk management organizations shall engage in public-help activities that
assist self-help / mutual-help activities in order “to build quake-resistant Almaty City.”

Based on the above basic concepts, the city / disaster management organizations / communities /
citizens shall fulfill respective responsibilities.
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3.2 Mitigation Plan (Part 2 of the Subvolume)

3.2.1 The city’ governance related to implementation of mitigation measures (Chapter 4
of the Subvolume)

(1) Roles of the city

a) By implementing the mitigation plan presented in this plan, the city shall engage in
activities that directly contribute to achieving each of the goals in the plan and assistance
activities.

b) The city shall monitor implementation of the planned items, and, when necessary, provide
directions / assistance to facilitate implementation of the measures.

c) The city shall evaluate results from implementation of detailed plans at the end of each
fiscal year, and input results of the evaluation into planning / goal-setting for the next
fiscal year.

(2) The city’s governance for execution / assistance

The mitigation plan is implemented based on detailed plans formulated by departments /
organizations in charge of the items of the plan.

The Department of DM is expected to function as the administrative body. Hence, the department
will assist the Mayor to monitor / review annual planning / on-going measures/ results for the plans
implemented by responsible departments and organizations, make necessary modifications and
input them into planning / goal-setting for the next fiscal year.

3.2.2 Quake-resistant human development (Chapter 5 of the Subvolume)

Almaty City will promote “quake-resistant human development” by repeating / continuing disaster
drills to raise awareness of city officials and citizens.

(1) Roles of citizens

All of the citizens are expected to have accurate understanding of earthquakes and to act calmly in
time of earthquake in order ‘to be responsible for protecting their own safety and property’ from the
disaster. To this end, as shown in Table 3.2.1., the citizens shall incorporate disaster mitigation
activities and preparedness activities for emergency response into their daily lives.

Table 3.2.1 Mitigation activities by citizens
Forming groups among individual house residents
Securing earthquake / fire protection of dwellings
Preventing fire
Furniture / shelf fall prevention, window glass fall prevention
Safety measures for home exteriors such as wall inspection / repair
Supporting local mutual-support networks created by community organizations such
as KSK and schools
7. Obtaining knowledge and information regarding disaster management

ISR
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(2) Disaster management education for city officials

In order to fulfill the city’s most important responsibility, which is to protect lives, safety and
property of its citizens, the city will educate its officials about disaster management as shown in
Table 3.2.2, and improve their knowledge of disaster management so that they can acquire skills
needed for appropriate decision-making and actions based on these activities.

Table 3.2.2 Contents of earthquake disaster management education for city officials

1. Basic knowledge of occurrence mechanisms and
movement of earthquakes.

2. Knowledge of earthquake measures currently implemented

3. Roles fulfilled by the officials in time of disaster

4.  Issues addressed as earthquake measures

(3) Introducing disaster management to citizens

As shown in Table 3.2.3, through coordination with Education Center of the Department of
Emergency Situation and the Department of Domestic Policy, the Department of DM will introduce
disaster management to citizens to increase their knowledge and awareness shown in Table 3.2.3
through distribution of brochures, lectures and disaster management fairs, and PR on radio / TV.

Table 3.2.3 Contents of earthquake disaster management for citizens

1.  Basic knowledge of occurrence mechanisms and
movement of earthquakes.

2. Knowledge of earthquake measures currently implemented

Daily preparations for earthquakes

4. Notification of evacuation shelters and evacuation methods
in time of earthquake

5. Road traffic regulations and driving considerations in time
of earthquake

6.  Rescue/ first aid methods

W

3.2.3 Quake-resistant community development (Chapter6 of the Subvolume)

(1) Roles of the community

Under the awareness of “You should be responsible for protecting your community”, community
constituents (community organizations such as KSK, enterprises and schools,) will build a
governance scheme for disasters through coordination with one another. In addition, each of the
community members will engage in earthquake mitigation activities shown in Table 3.2.4 to
improve their awareness and capacity for disaster management.
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Table 3.2.4 Community-based mitigation activities and assistance for these activities

Activity item Assistance
1. Formulation of a community disaster management plan and a Implemented by the city
manual
2. Establishment / enhancement of voluntary disaster Assisted by district offices of DOES and Red
management groups Crescent Societies.

3. Promotion of earthquake protection of buildings and facilities Assisted by the city
(renovation, rebuilding for protection)

4. Promotion of furniture / shelf fall prevention, window glass Assisted by DOES and managed by the city
fall / shatter prevention

5. Creation of disaster management education materials and Materials are created by the city, and educations
implementation of disaster management education implemented by DOES, managed by the cityand

assisted by Red Crescent Societies.
6. Fire protection and safety measures for hazardous materials Assisted by DOES and Red Crescent Societies and
managed by the city
(2) Assistant measures for vulnerable people in disasters

Vulnerable people needing assistance in time of disaster include residents of social welfare
facilities, inpatients, home care receivers, disabled people, elderly people, expectant mothers, infant
/ toddlers and foreigners / tourists who do nott understand Kazakh and Russian languages. Assistant
measures are taken to secure safety of these vulnerable people with regard to evacuation during a
disaster and to stabilize their lives after the disaster.

(3) Assistance for community-based mitigation activities

The community’s disaster management activities require assistance by the city and the Department
of Emergency Situation. The city and the Department of Emergency Situation will provide the
community with assistance highlighted in the right (‘Assistance’) column of Table 3.2.4.

(4) Coordination between the city and the community

In order to implement community building coordinated between the city and the community, the
Department of DM will implement measures shown in Table 3.2.5.

Table 3.2.5 Measures for mutually-coordinated community building

1. Prepare a place for the city, community and NGOs to discuss about mutual assistance
2. Guideline / manual creation and education on mutual coordination among municipalities, community and NGOs
3. Organizing symposiums and lectures regarding quake-resistant community building

(5) Preparation for economic and industry reconstruction

In order to make various preparations for disasters for industrial sectors, the Department of DM and
Department of Entrepreneurship and Industry will take measures shown in Table 3.2.6.

Table 3.2.6 Preparatory measures for economic / industry reconstruction
1. Establishing and organizing Industry
Disaster Management Meeting

2. Creating an enterprise disaster
management manual
3. Studying Industry One-Stop Center

3.2.4 Quake-resistant Urban Development (Chapter 7 of the Subvolume)

Quake-resistant urban development needs the following considerations;
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a) Implementing earthquake protection for urban infrastructures built during the Soviet Era.

b) Improving quake resistance of buildings etc. to mitigate damages to citizens and prevent
road blocks resulting from building collapses.

c) Fire protection measures for wooden dwellings, particularly individual residential houses
d) Securing open areas for evacuation in time of disaster

e) Improving wide-area road networks

(1) Basic ideas for urban planning

Development and building construction in Almaty City and its neighboring areas need to comply
with the city’s urban planning standard and its seismic urban planning criteria, SNiP2.03-07-2001.
Also, redevelopment projects need to comply with the Almaty City Master Plan.

(2) Promoting redevelopment projects

Redevelopment projects will be promoted in a phased and systematic approach and in compliance
with the Almaty City Master Plan. Considering that many of the current private redevelopment
projects target high income citizens, public housing and rental housing projects led by the city will
be delivered to allow average citizens to continue to live in their places after rebuilding while
avoiding competition with private development projects.

3) Securing open spaces

Due to the low ratio of green coverage of the central urban district, apart from the evacuation
shelters designated by Almaty City, large factory sites will be proactively utilized in time of
disaster.

Considering that the neighboring areas crowded by individual residential houses have many
wooden houses and lack open spaces within the urban areas, countermeasures including buffering
functions such as tree planting in private lands and wall setbacks in time of rebuilding will be
implemented to prevent fire / fire spread.

4) Road improvement

Early improvement of the outer beltline, parking regulation in roads used for the designated
emergency routes, earthquake protection of electric poles used for power cables for trams and
promotion of subway systems will be implemented.

(5) Land use in time of disaster

In order to utilize large factory sites and open spaces (private lands) in time of disaster, the
Department of DM, the Department of Land Use Management and the Department of
Entrepreneurship and Industry will sign land use agreements with owners beforehand.
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3.2.5 Enhancing quake resistance of facility structures (Chapter 8 of the Subvolume)

To make Almaty City a more quake-resistant city, it will secure quake resistance of its structures
and facilities including buildings, lifeline facilities, civil engineering structures, communication
facilities and disaster management related facilities.

Securing quake resistance includes quake-resistant design for each of the said structures and
facilities as well as measures to secure comprehensive system functions by means of alternatives
and multiplexing.

(1) Quake-resistance diagnosis / renovation of existing buildings

Further progress is expected with regard to quake-resistance diagnosis / renovation of government
agency buildings that are central for emergency response activities such as commands / evacuation
instructions / information offering and public buildings including schools and hospitals.

Earthquake protection of private houses / buildings is basically implemented by the owners. The
Department of Architecture and Urban Planning and related organizations will engage in
introduction / education of quake resistance diagnosis / renovation to the owners and the
administrators of the buildings, and promote earthquake protection of important buildings,
apartments and the buildings built along roads used for the designated emergency routes. To this
end, introduction of case studies of quake-resistance reinforcement plans and law enforcement will
be also implemented.

(2) Improvement of quake resistance of new buildings

New buildings must comply with the quake resistance standards during their design phase. In
addition, measures for improving the building inspection scheme and enhancing technical skills of
inspectors are needed to secure quality during their construction phase.

For compliance of quake resistance criteria and securing of construction quality, penalties will be
clearly stated and applied.

(3) Object / furniture fall prevention / elevator safety measures

Through coordination with related departments, the Department of Architecture and Urban
Planning, the Department of Energy and Public Utilities will investigate falling objects such as
window glasses / displays / billboards that are potentially harmful in time of earthquake, and take
safety measures.

To mitigate damages caused by indoor furniture falls in time of earthquake, education and guidance
will be provided especially for apartment residents to encourage measures shown in Table 3.2.7.
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Table 3.2.7 Measures for mitigating damages caused by indoor furniture falls

1.  Don't place tall furniture in bed rooms

2. Reduce furniture in rooms used by elderly and disabled people and
small children

3. Lower the center of gravity of furniture by adjusting storage to
prevent falls

4.  Fix furniture aginst walls with L-shape mounts

5. Prevent furniture falls by filling gaps between furniture and
ceilings

6.  Prevent falls of home appliances, TVs and pianos

Working with elevator manufacturers and maintenance / management providers, the Department of
Energy and Public Utilities and the regional bureau of the Department of Emergency Situation will
prevent elevator shutdowns resulting from power outage in time of disaster. Also, a governance
scheme will be established for early rescue of people trapped inside an elevator.

(4) Enhancing quake resistance of lifeline facilities

Lifeline facilities will secure the sufficient level of quake resistance in order to maintain their
functions in time of disaster and to minimize impacts on urban activities.

Organizations responsible for lifeline facilities including water supply and sewage, electricity,
hot-water supply, gas and communication, will formulate detailed plans and implement them
accordingly.

These facilities will focus on the measures such as quake-resistance diagnosis and quake-resistance
reinforcement / rebuilding resulting from diagnosis and upgrading of emergency power supply. The
measures for network facilities will include upgrading of obsolete pipes and wires and looping of
networks. Also, underground installation will be implemented for gas pipes and aerial lines.

(5) Enhancing quake resistance of traffic facilities

The Department of Public Transportation and Motor Roads will improve quake resistance of 18
bridges that were evaluated as ‘high-risk’ for disasters under the 1887 Verny scenario earthquake
by widening bridge seat edges, girder connection and bridge collapse prevention. New construction
and rebuilding of bridges need to incorporate the said quake resistance measures, and to employ
rigid frame and continuous girder methods for bridge construction to minimize bridge collapses.

Furthermore, detailed studies are required for comparing different measures to implement
permanent quake-resistance reinforcement, and quake resistance criteria need to be revised for
reliable seismic design.

(6) Enhancing quake resistance of river facilities

When recognizing obsolescence of concrete retaining walls and back sand discharge, the
Department of Natural Resources and Nature Management will conduct repair work to maintain
stability and safety of the revetment structures.

The Mudslide Prevention Section of the Department of Emergency Situation, which manages bank
structures, will examine safety of banks in time of earthquake and, when necessary, conduct
reinforcement work for earthquake protection. Also, it will examine quake resistance and reliability
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of effluent outlet / water discharge structures for banks, and conduct reinforcement and repair work
if needed.

(7) Preventing collapses of retaining walls and block fences

Design and construction of retaining walls must comply with GOST26815-86 issued on November
4™ 1985. For existing retaining walls, their management organizations will conduct a visual
inspection of cracks etc. of the walls, keep a record, and check their quake resistance.

Use of fences such as block fences in residential areas is prohibited in Kazakhstan. In industrial
areas, since construction using reinforced concrete is mandatory under Typical Structures,
Productions and Joints of Buildings and Structures Series 3.017-3, construction under this plan
must also follow this guideline.

(8) Enhancing quake resistance of cultural assets

Enhancement of quake resistance of cultural assets must comply with the Cultural Asset Protection
Law issued on July 2™, 1992 and amended on July 21* 2007.

In time of earthquake, administrators of cultural assets must immediately take protective measures
in compliance with the measures defined by the task force meeting summoned by the Department
of Emergency Situation. The Department of Culture will formulate a rehabilitation plan / list for
damaged cultural assets, submit it to the Ministry of Culture and Information, and rehabilitate
cultural assets with the state budget.

(9) Landslide and mudslide protection

Of 46 slopes surveyed by the Department of DM, 12 slopes were evaluated as ‘high risk’, and 14
slopes were evaluated as ‘moderate-risk.” Upon detailed study of these slopes, the department will
conduct a countermeasure work categorized by different causes and disaster types to prevent and
minimize fragility of the slopes. In parallel, it will also take “soft” measures such as development
of laws and regulations, notification of dangerous slopes, monitoring and improvement of
information delivery / evacuation scheme.

The Mudslide Prevention Section of the Department of Emergency Situation will conduct a quake
resistance diagnosis of mudslide-proof structures, and conduct a quake resistance reinforcement
and reconstruction if needed to secure adequate quake resistance of these structures. In parallel, it
will also take “soft” measures for defining a risk range of mudslide, notification of danger and
improvement of information delivery / evacuation scheme.

3.2.6 Seismic Study / research (Chapter 9 of the Subvolume)

While the Phase I of the study assessed earthquake disasters with information available at the time
of the implementation, for the future, assessment will be updated in accordance with changes to
social conditions. The assessment method itself will employ the latest science and technology to
continue its study / research for more accurate assessment of earthquake disasters.
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3.3 Preparedness Plan (Part 3 of the Subvolume)

3.3.1 Process for preparedness and assistance by the city (Chapter 10 of the
Subvolume)

(1) Roles of the city

The city will make preparations for emergency response, along with its mitigation measures, to
minimize damage and confusion immediately after an earthquake disaster.

The followings are overall roles of the city;

a) The city will manage its implementation of each of the planned items shown from
Chapters 11 to 22of the Subvolume. It will assign departments and organizations to
implementation of the plan. Then, the assigned departments and organizations will
formulate detailed annual plans, secure budget and assign personnel.

b) The city will appoint its staff as emergency response managers, who will monitor the
progress of each of the detailed plans and provide instructions and assistance for smooth
implementation. Also, it will make necessary coordination / directions based on reports
from the managers.

¢) Upon receiving reports on the progress of the detailed plans from the emergency response
managers, the city will assess the results, and incorporate them into planning and target
setting for the next fiscal year.

(2) Process for implementation / assistance process by the city and overview of its
activities

The city will make preparednesses within the process, which is similar to the one devised for

emergency response. However, the Emergency Management Headquarters and others that are

convened after an earthquake will not be included in the preparedness process (see Figure 3.3.1.)

The Mayor will be responsible for execution of this plan, and, as with Section 4.2, the Department
of DM will have a role of the secretariat.

The city’s Inter-departmental Disaster Management Committee, Almaty City Evacuation
Commission, District Mayor / regional Disaster Management Committee / Regional Evacuation
Commission will make coordination within the city and districts engaging with implementation.
The Civil Defense and Emergency Situations Modules are implementing bodies for items
associated with different sectors.
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Mayor |
———-I Department of DM |
A4
2 | District Mayor |
Inter-departmental Disaster - M
Civil Defence and Emergency | | Management Committee Local Disaster Management
Situations Modules v Sub-co\vn)mlttee
(See Figure 10.2.2 of the | | Almaty City Evacuation Local Evacuation
Subvolume) Commission Sub-committee

Figure 3.3.1 Almaty city’s preparedness process

Since, in general, it is difficult to manage 16 different Civil Defense and Emergency Situations
Modules in parallel, a process of overseeing preparedness made by the Civil Defense and
Emergency Situations Modules is split into groups / layers as shown in Figure 3.3.2, in
consideration of the process of managing activities implemented by the Civil Defense and
Emergency Situations Modules during emergency response, and responsible modules will be
clarified for steady implementation of the respective detailed plans.

| Mayor |
—| Department of DM
I CD & ES Modules | v
I
v v | Administration-related manager
| Life-related manager | | Lifeline-related manager | - -
- Public Order Protection
| Rescue Service Module | _I Engincering Module | | Module
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|| Sanitation and Epidemic || Motor Transport, Roads,
Control Module -I Gas Supply Module | and Bridges Module
-I Mortician Service Module | H  Water Supply and Sewage H Trade and Food Supply
Module Module
. Technical Maintenance
Module

Figure 3.3.2 Preparedness process for the Civil Defense and Emergency Situations
Modules
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3.3.2 Preparedness by the citizens and communities (Chapter 11 of the Subvolume)

1) Roles of the citizens

Table 3.3.1 summarizes the citizens’ roles for preparedness.

Table 3.3.1

Preparedness by the citizens

N =

belongings including drugs.

needing assistance in time of disaster.

Preparing fire extinguishers and extinguishing tools.
Preparing food and water needed for a minimum of three days, mobile radios, torches, emergency

3. Confirming role sharing among family members, evacuation routes / places / methods and a
method for communication among family members

4. Active participation in disaster drills organized by the city and the communities.

5. Prior notification to community organizations such as KSK by families who have family members

(2) Roles of the communities

Table 3.3.2 summarizes the communities’ roles for preparedness

Assistance delivered by the city and DOES are also listed in the table.

Table 3.3.2 Preparedness by the communities and its assistance

Activity items

Assistance

1. Stockpile of water, food and daily necessities, and
stockpile / maintenance / regular inspection of disaster
management equipment

2. Creating a list of community members (residents,
employees, teachers / students,) a list of people needing
assistance, a contact list of disaster management
organizations.

3. Creating a disaster management map, preparation and
notification of assistance facilities such as evacuation
shelters.

4. Preparation for protection/ assistance of community
members and residents.

5. Improving the response capacity and giving advice on
what to do in time of earthquake disaster by disaster
drills and seminars.

Assisted by DOES and Red Crescent Societies, and
managed by the city.

Assisted by the district offices of DOES and Red Crescent
Societies.

DOES creates a disaster management map. Evacuation
shelters assisted by Department of DM are introduced by
the same dept. These activities are assited by Red Crescent
Societies.

Implemented by Department of DM and DOES, and
managed by the city.

Assisted by DOES and managed by the city.

(3) Implementation process for the communities

By separating the region by the size of 1 to 2 sq km as a unit, the Department of DM creates a

disaster management coordination community consisting of several communities within a unit. In

this region, communities including KSK, enterprises and schools work together to formulate a

disaster management plan, and conduct joint exercises. The entities in the region work with one

another to effectively utilize disaster management resources, and establish a comprehensive secure

community building system within the region (see Fig.3.3.3.)
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Coordination

Providing equipment

n
Coordination

v Coordination

Disaster management community unit

Figure 3.3.3 Disaster management community unit-Concept

In order for a disaster management community unit to deliver assistance for disaster management
activities, the Department of Emergency Situations for Almaty City will send a disaster
management expert (facilitator) responsible for leading a series of disaster management activities
and taking up opinions from the community members to arrange and consolidate them.

(4) Assistance for community preparedness activities

As shown in Table 3.3.2, the Department of DM, the Department of Emergency Situations for
Almaty City, the Department of Education, the Department of Energy and Public Utilities and the
Department of Entrepreneurship and Industry will provide assistance for preparedness activities
conducted by the communities.

(5) Coordination / cooperation with volunteers

The Department of DM, the Department of Emergency Situations for Almaty City, Almaty Rescue
Service should initiate prior discussions with NPOs such as Red Crescent Societies so as to
effectively accept volunteer activities in time of disaster, and establish “Disaster management
volunteer information center” and “Disaster volunteer local assistance center” in the secretariat of
the Emergency management headquarters.

3.3.3 Preparedness related to initial response (Chapter 12 of the Subvolume)

(1) Maintenance of functioning city government buildings

The city government buildings, the Crisis Management Center that functions as the Emergency
management headquarters and its substituting facilities are the most important facilities as sites that
smoothly implement emergency response immediately following an earthquake. The Department of
DM will secure quake resistance of these facility buildings while making preparations related to
initial response activities such as maintenance of fire extinguishing equipment and emergency
power supply of the facilities and stockpile of drinking water and food.

(2) Formation of the Emergency Management Headquarters

The Emergency management headquarters consists of personnel belonging to either the Director
Group or the Members Group (see Figure 3.3.4.)
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The Director Group includes the Mayor as the Director of the Headquarters, the Director of DOES,
three managers of Life-related / Lifeline-related / Administration-related modules of the Civil
Defense and Emergency Situations Modules, and administrative staff assigned by the Mayor.

The Members Group includes personnel sent from 16 of the Civil Defense and Emergency
Situations Modules, personnel from the city departments who are not appointed as representatives
of the Civil Defense and Emergency Situations Modules, personnel from the new seven districts,
chief personnel in charge of areas assigned by the Mayor or personnel from these areas.

Director Group Emergency Management Headquarters

| Director (Mavor) |—| Secretariat(Dept. of DM) |
I
1

[ I I
Director of Dept. of ES ” Director of Dept. of DM ” Heads of CD& ES Modules | | Designees of Mayor |

Members Group |

Personnel assigned of the other departments not included|
| Personnel of the 16 CD&ES Modules | |"R12e) d9ieniee 0
| Personnel assigned of the 7 districts ||Chief personnel in charge of areas designated by Mayor

Figure 3.3.4 Formation of the Emergency Management Headquarters

(3) Enhancing the initial response process

Upon sensing an earthquake measuring with seismic intensity of 4 scores or above or learning
damage resulting from an earthquake, personnel of the Emergency Management Headquarters will
use the emergency communication network to check the status and instructions. Even when there
are no instructions given, they gather at the Emergency Management Headquarters, based on their
decisions. unless they confirm the fact that the situation is not serious.

In case when members of the Director Group and the Members Group cannot fulfill their roles due
to absence in communication, injury or some other reasons, people substituting those members and
the order of such substitution will be defined beforehand.

The Integrated Control Center of Almaty Rescue Service will offer a 24-hour operation to receive
emergency calls from the citizens. Based on the list of emergency contacts, the Communication
Warning Section of the Rescue Service will contact personnel of the Emergency Management
Headquarters and top officials of the city and the districts.

(4) Assignment / mobilization plan
An assignment/ mobilization plan will be formulated based on the following basic policies;

a) In principle, all of the city officials and personnel belonging to the Civil Defense and
Emergency Situations Modules must mobilize.

b) Mobilization will be categorized into mobilization at the headquarters and places the
personnel belong to, field mobilization and immediate mobilization.
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¢) The mobilization plan will be reviewed every year and updated for submission to the
Department of DM, who will then make necessary arrangements and obtain approval
from the Mayor.

(5) Enhancing coordination among disaster management organizations

In order to enhance coordination with neighboring areas and enterprises possessing human /
material resources needed for emergency response, the Civil Defense and Emergency Situations
Modules will reconfirm with their contacts about sufficiency of resources offered and order of
accepting assistance beforehand. In addition, prior agreements with private enterprises are made for
smooth provision of resources including civil engineering equipment, drivers, drinking water and
food during emergency response.

3.3.4 Preparedness related to communication (Chapter 13 of the Subvolume)

To quickly grasp the status of a disaster and to accurately deliver information together with
instructions to the related organizations, the civilians and the communities, it is necessary to
prepare communication equipment/ devices (hard) usable at any circumstances and the process
(soft).

(1) Improving the communication network for disaster management

The Integrated Control Center of Almaty Rescue service and the Crisis Management Center have
prepared equipment / devices which are used for communication with 20 related organizations or
more through LAN, dedicated short-wave radio and telephones. They will conduct regular
inspection of the equipment / devices, and, at the same time, handle the following issues.

a) Upgrading of obsolete equipment

b) Deployment of equipment enabling the call center and emergency vehicles / related
organizations to have multiple / two-way communication

¢) Deployment of communication devices equipped with a viewer function directly linked to
a GPS and operation systems in emergency vehicles
(2) Enhancing the communication / information gathering process

Almaty City’s communication / information gathering process is well managed (see Figure 3.3.5.)
For further enhancement, it needs to focus on the followings as immediate priorities.

a) Consolidation of emergency contacts separated into Fire (01), Police (02), Emergency
(03), Gas (04) and Rescue (051) (Introduction of a unified phone number ‘112°)

b) Updating / consolidation of database (including map information,) response manuals and
forms for emergency response

c) Deployment of operation systems for real-time damage estimation and decision-making
assistance for the directors.
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Almaty City Ministry of ES for the Republic
. Dept. of DM of  Kazakhstan
Burundaisk e Pl o Communication  Emer lept toma
Burundaisk Air Force Air force mergency Center Staff on duty

Contact

City Committee for warning
and rehabilitation during
emergency situations

Almaty City Dept. of
Interior
Emergency 54-40-07 (02)
Staff on duty

Staff on duty

Private TV stations

City Central Radio Station
Radio broadcasting with
overriding 3 channels

District Dept. of Interior
(Emergency staff on duty)

District Committee for
warning and rehabilitation

. I State-owned
during emergency situations

resident service
3 vehicles

Almalydistrict,
Auezov district,
Bostandyk district,
Zhetysu district,
Medeu district,
Turksib district

Cable Television

State-owned
resident service
24 vehicles

District Dept. of Emergency Production Organizations,

companies public |
nstitutions

Residents,
dwellings

Almalydistrict,
Auezov district,
Bostandyk district,
Zhetysu district,
Medeu district,
Turksib district

Electric sirens SC-28
(50 devices for local and
inner city areas)

Central control desk
for emergency summons
Public  Private

City/ district departments
and companies responsible
for civil defense and
emergency situations

Operation of electric sirens SC40 (250 devices for inner city areas) |

Directors of the Directors Directors
Republic of Almaty City of districts
(Living in Almaty
City)

Figure 3.3.5 Emergency communication process Almaty City

3)

Public relations activities for disaster management policies formulated by Almaty City and the

Public relations and public hearing activities during normalcy

Kazakhstan government, this plan and detailed disaster management plans created by respective
organizations will be conducted during normalcy for the following purposes;

a) To raise awareness of the communities and the citizens and promote voluntary disaster
management activities
b) To support enhancement of public assistance measures
¢) To encourage mutual cooperation among related organizations
d) To offer reassurance and confidence
On the one hand, the Department of DM will establish a toll free consultation service and

information desk to take requests and complaints to incorporate them into the disaster management
activities.

3.3.5 Preparedness for fire and hazardous materials (Chapter 14 of the Subvolume)

(1)

The Fire-Fighting Module will enhance its initial fire-fighting process by providing instructions for

Enhancing the initial fire-fighting process

maintenance of fire-fighting equipment, technical improvement and tests for initial fire-fighting
activities and enhancement of the fire-fighting process for the citizens and enterprises.
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(2) Prevention of fire spread

The Fire-fighting Module will aim for prevention of fire spread by improving / enhancing the
fire-fighting process of the fire-fighting brigade of the Ministry of Emergency Situations, its
equipment, the communication process and fire-fighting water supply.

(3) Improving the fire-fighting process

The Fire-fighting Module and the Department of DM will study formulation of a fire defense unit
to allow several fire-fighting groups of community-based voluntary disaster management
organizations within a disaster management coordination community (see Section 3.3.2 (3) of this
Volume) to prepare for fire-fighting activities as ‘a fire company.’ Also, for each fire company, the
Fire-fighting Module will aim for enhancement of its process of providing disaster management
guidance for the civilians as well as for deployment of an assistance scheme for preparation of
operation sites for fire companies and their fire-fighting equipment.

The Department of DM and the fire brigade of DOES will improve fire-fighting water supply and
portable pumps for the fire brigade, and enhance the fire company process in areas where
fire-fighting activities are difficult in time of earthquake due to narrow roads and crowded wooden
dwellings.

The Fire-fighting Module will work with the Department of Architecture and Urban Planning to
eliminate difficulties in fire-fighting in problem areas by presenting its view to disaster
management urban development projects from the standpoint of fire-fighting activities thorough
understanding / analysis of constraints on fire-fighting activities and based on study results on fire
spread.

3.3.6 Preparedness for rescue and evacuation (Chapter 15 of the Subvolume)

(1) Enhancing evacuation plans

According to the result of damage estimation conducted under this study, it estimated that
approximately a total of 200,000 people would be forced to evacuate temporarily. Since the current
capacity is not able to handle them sufficiently, it is necessary to review the current positioning and
designation of evacuation shelters based on the distribution of casualties and evacuees from the
estimation.

A plan will be formulated to specify installation / operation of long-term shelters for citizens who
lost their homes. Also, utilization of these existing schools and public facilities as long-term
evacuation shelters will require earthquake protection, training of personnel needed in these
facilities and upgrading of equipment.

The evacuation guide formulated by the existing Almaty city Evacuation Commission will be
published, and at the same time field training based on this guide will be regularly provided to
identify / improve problems related to the process.
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(2) Designation of evacuation shelters used in time of disaster

Evacuation in time of disaster will be implemented in two stages (see Table 3.3.3.) The Department
of DM will inspect and confirm evacuation sites / facilities, and, based on this result, make changes
or remove from the designation.

Table 3.3.3 Evacuation phases in time of disaster

Stage Local disaster Category Estimated usage period
management site
Stage [ Evacuation sites Temporary evacuation site/ Several hours to 3 days

medical aid station / body
recovery site

Stage 11 Evacuation shelters Evacuation assitance base / Until evacuees find their permanent
long-term evacuation shelter / dwellings (about 1 year or less)
special evaculation shelter

(Settlement) (Permanent (Collective/ individual housing; may go through temporary housing)
dwelling)

3) Preparing local disaster management sites

To prepare local disaster management sites, the Almaty city Evacuation Commission, the
Fire-fighting Module and the Rescue Service Module etc. will take measures shown in Table 3.3.4.

Table 3.3.4 Measures for preparing local disaster management sites

—_—

Installing signs to inform people of the evacuation site locations.

2. Installing fire protection water tanks for securing fire-fighting water supply for local disaster management sites and

neighboring areas.

Preparing evacuation roads for safe evacuation

Preparing digital mobile radios for rapid and secure information delivery / transmission about evacuation

5. Installing disaster management storage in evacuation facilities to stockpile disaster management equipment, food,
water and daily necessities needed for rescue and during evacuation.

6.  Implementing earthquake protection for sewage facilities along with construction / renovation of evacuation
facilities in order to secure flush toilets in the facilities.

7. Installing helicopter signs in local disaster management sites for smooth rescue activities using helicopters.

8. For each of the temporary evacuation shelters / facilities, establishinga committee for evacuation site operation,

which will consist of local residents, the facility and municipalities.

W

(4) Enhancing the rescue / evacuation process

The Rescue Service Module, the Almaty city Evacuation Commission, the fire brigade of DOES
and the Department of DM will take measures shown in Table 3.3.5 for enhancement of their
rescue/ evacuation process.

Table 3.3.5 Measures for enhancing the rescue / evacuation process

Regular meeting of the Evacuation Commission

Implementing evacuation drills / training at each of the disaster management sites for more than once a year.

3. Formulating a plan for transfer of civilians to outside of the city in case when there are capacity shortages in
evacuation facilities in the city.

4. Enhancing the rescue / first aid process for the fire brigade of DOES

Improving rescue / relief operation capacities of voluntary disaster management organizations and civilians in the

communities.

6.  Securing large rescue sites

N —

W
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3.3.7 Preparedness for emergency transportation (Chapter 16 of the Subvolume)

(1) Designating and improving emergency transport networks

As shown in Table 3.3.6, the Motor Transport, Roads and Bridges Module will work with related
Civil Defense and Emergency Situations Modules to define emergency routes and to secure
sufficient traffic volume for delivery of rescue / medical / fire-fighting / emergency resources,
personnel and citizens.

Table 3.3.6 Category of designated emergency routes

Category Purpose
E)ist;gz?ted emergency Connecting between command sites inside Almaty city and outside the city.
Designated emergency" Connecting between rescue / medical / firefighting sites and the designated
route #2 | emergency route #1.
Designated emergency | Connecting between emergency resource transport sites and the designated
route #3 emergency routes #1 and #2.

For these designated emergency routes, the Motor Transport, Roads and Bridges Module will work
with related organizations during normalcy to make preparations for emergency response, which
includes parking regulations, clearing of obstacles and reinforcement of road structures.

(2) Designating and improving emergency transport sites

The Motor Transport, Roads and Bridges Module will work with companies that possess / operate
track terminals located along highways stretching in the westward and northward directions from
Almaty City to ensure its securing of sites and facilities needed in time of emergency. Also, it will
work with state companies that possess / operate major train stations and the Almaty Airport to
confirm availability of sites and maintenance of facilities needed for transportation during
emergency.

Furthermore, for smooth emergency transport to command/ evacuation / medical sites that are
related to emergency response, the Motor Transport, Roads and Bridges Module will work with
related Civil Defense and Emergency Situations Modules and District Mayor / local disaster
management departments to designate local transport sites and to prepare necessary facilities.

(3) Processes for obstacle removal and traffic regulations on the designated
emergency routes

The Motor Transport, Roads and Bridges Module will work with the Technical Maintenance
Module to formulate a plan for obstacle removal. The Public Order / Protection Module will set up
a process of assigning police officers to the crossings between the designated emergency routes and
ordinary roads.

(4) Prior request for emergency vehicles and procurement of emergency transport
vehicles

Among vehicles shown in Table 3.3.7, emergency vehicles allowed to pass through the designated
emergency routes must have a traffic permit.
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Table 3.3.7  Vehicles subject to emergency vehicles
Vehicles needed during emergency for fire-fighting, police, gas, rescue (including PR) and military purposes, in
addition to ones used during normalcy.
Vehicles needed for inspection and rapid recovery of lifelines including electricity/ hot water/ sewage and other public
facilities
Vehicles needed for health/ sanitation such as cleaning and epidemic control
Vehicles needed for emergency transportation
Vehicles needed for other purposes that prevent spread of a disaster

A traffic permit will be preliminarily requested by the Civil Defense and Emergency Situations
Modules and issued by the Public Order and Protection Module. The issued permit will be kept by
an administrator of the vehicle.

3.3.8 Preparedness for emergency medical care (Chapter 17 of the Subvolume)

The Medical Module will set up a process of gathering / delivery of medical information, initial
medical care and transportation of causalities and medical logistics support to implement swift and
appropriate emergency medical activities in time of disaster.

(1) Gathering / delivery of medical information

For swift and appropriate gathering / delivery of medical information, the Medical Module will
establish “Information Management Center for Emergency Medical Care” within the Medical
Module to make the following preparations;

a) Set up a process within the Information Management Center for Emergency Medical Care
to centrally manage information on human damage as well as status of damage and
activities by medical institutions.

b) Prepare communication devices to enable disaster site hospitals and first-aid stations to
quickly contact related organizations.

c) Designate disaster site hospitals and first-aid stations beforehand to notify the citizens.

d) Conduct daily maintenance of announcement cars in case of an earthquake disaster.

(2) Initial medical care

In order to prepare a process of providing emergency medical care immediately after an earthquake,
the Medical Module will make preparations shown in Table 3.3.8. Specific measures for the
respective items are also explained below;

Table 3.3.8 Items to be prepared under the initial medical care process

Item Overview
Emergency medical Role clarification/ designation and maintenance of first-aid stations
facilities and disaster site hospitals
Emergency medical Role sharing and coordination/ enhancement of the mobile medical
functions unit

. . Enhancement of emergency medical equipment/ stockpile and
Medical equipement - .
procurement of medical supplies
Human resource
recruitment /

development

Recruitment and development of doctors / nurses, volunteers and
coorporating individuals
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(3) Casualty transport process

People who are seriously injured and cannot be treated in first-aid stations will be transferred to
disaster site hospitals. If capacities of the disaster site hospitals inside the city are overwhelmed,
then the patients will be transferred to medical institutions outside of the city. The Medical Module
will secure and make prior agreements for routes, methods and accepting institutions for the
transfer.

The Medical Module will secure transportation means for sending the mobile medical unit and
medical support personnel from the neighboring areas.

(4) Medical logistics support process

Upon discussions with the neighboring cities and the republic as well as related organizations, the
Medical Module will set up a process for medical logistics support to receive assistance from broad
areas and to make it possible for patients who cannot be treated in disaster management site
hospitals to be accepted by medical institutions outside of the city.

(5) Prevention of infectious diseases

In order to prevent secondary damage caused by infectious diseases spreading under worsening
sanitation during an earthquake disaster, preparations will be made for procurement of disease
prevention equipment and vaccination.

(6) Enhancing mental care measures

The Medical Module will work with related organizations to provide research assistance for mental
care to relieve stress of disaster victims shocked by the disaster and forced to live as evacuees for a
long period of time. It will also offer education opportunities on mental care to recruit and develop
mental care personnel who will serve the needs of disaster victims.

3.3.9 Preparedness for missing person search / body recovery (Chapter 18 of the
Subvolume)

(1) Missing person search process

The Rescue Service Module will work with related organizations to set up a process for swift and
appropriate information gathering, search and rescue activities for missing people during an
earthquake disaster, and to maintain / reserve / train necessary material / equipment/ human
resources.

(2) Body search / recovery process

The Rescue Service Module and the Mortician Service Module will work together to set up a
process for rapid and appropriate discovery, notification, attendance, examination, coffin sealing,
identification and delivery, and to reserve and train material / equipment/ human resources.
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(3) Burial / cremation process

Taking into consideration results of damage estimation and its capacity required in time of disaster,
the Mortician Service Module will sign agreements with related enterprises for cooperation in time
of disaster.

3.3.10 Drinking water and food procurement / supply process (Chapter 19 of the
Subvolume)

(1) Basic principles for supply of drinking water

a) If water supply facilities are damaged by a disaster, water will be taken from major rivers
with pumps etc. and supplied from water storage tanks installed inside the city.

b) Water supply for command / evacuation and medical treatment sites, many of which are
more than 2 kilometers away from the water supply sites, will utilize water trucks.

c) Water is delivered to designated temporary water supply sites even within relatively less
damaged residential areas in accordance with status of water outage areas and recovery of
water facilities.

d) Water supply volume must be set as a minimum of 3 liters per person a day.

e) Water supply for command / evacuation/ medical sites will be implemented by the Water
Supply and Sewage Module, and water distribution within these sites is implemented by
their administrative organizations.

(2) Preparation of water supply sites

The Water Supply and Sewage Module will install a water storage tank within a 2 kilometer
distance. In addition, it will secure quake resistance of the existing water storage tanks to ensure
securing of water within these tanks.

(3) Water supply process

The Water Supply and Sewage Module will work with the Civil Defense and Emergency Situations
Modules responsible for command/ evacuation and medical care etc., and prepare pumps and diesel
power generators to set up a process that will enable immediate water supply after outage, and to
develop personnel for smooth water supply activities. Also, upon discussion with related
organizations and responsible organizations in other areas, it will formulate a plan to secure and
deploy the number of water supply trucks needed.

(4) Basic principles for supply of food and daily necessities

a) Food and daily necessities are supplied to civilians with difficulties of securing them by
themselves and to support personnel.

b) Food supply for a period of 3 days after a disaster mainly includes bread or other
non-cooking food, and subsequently, food supplied from the outside and cooking food for
sites equipped with cooking tools will be supplied.
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¢) Food and daily necessities must be selected for supply in consideration of infants/
toddlers and elderly people.

d) Food and daily necessities must be also available at fair prices to civilians who can afford
to purchase them.

e) The Trade and Food Supply Module will supply food and daily necessities to evacuation
and medical sites, and supply of these necessities within / from the sites is done by
administrators of the sites.

(5) Process for procurement/ supply of food / daily necessities

In case of emergency, the Trade and Food Supply Module will formulate a stockpile / supply plan.
Items and quantity procured / supplied per person will be determined by the Trade and Food Supply
Module.

The Trade and Food Supply Module will make preparations for swift deal closures with responsible
manufacturers / distributors / sellers immediately after occurrence of an earthquake. Supply of food
and daily necessities will utilize vehicles usually used by these companies, and the Trade and Food
Supply Module will request registration of these vehicles as emergency vehicles in advance.

3.3.11 Preparedness for rehabilitation of lifeline / communication / mudslide prevention
facilities (Chapter 20 of the Subvolume)

In case when all of the communication facilities including network facilities are damaged,
preparations shall be made for emergency response to swiftly rehabilitate these facilities.

(1) Criteria for task force / sub-task force formation

When a facility building related to lifeline / transport / communication is damaged by an
earthquake, the module responsible for the facility will form a task force/ sub-task force, as shown
in Table 3.3.9, as a core entity for rehabilitating the facility.

In principle, a task force is formed, in principle, when an earthquake measuring with seismic
intensity of 5 scores or above or when severe damage is caused by an earthquake. However, the
criterion of task force formation can be lower to with seismic intensity of 4 scores or above if
determined by the Civil Defense and Emergency Situations Modules to be necessary.
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Table 3.3.9  Task force / sub-task force formation for lifeline / communication / transport
facilities
Facilities Responsible Task force Tasl.( force. Subb-task force SUb_t%Sk for<fe
module formation entity formation entity
Water supply / | Water Supply Water supply and
sewage and Sewage sewaoe task force Vodokanal - -
facilities Module &
Power supply
facility sub-task APK
force
Power
\}?v(;‘tzerrs/uhoi Energy Module Pov‘:Ztreiqu;Eiﬂ / ht(:ltsk Dept. of Energy generation Almaty Power
T SUpPLY &y ty and Public Utilities| facility sub-task Station
facilities force
force
Hot water Almaty Commune
supply sub-task Ener
force &y
Gas supply facility task
force Gas supply site
Gas facilities Gas Supply (also serving as Gas Almaty Gas facility Almaty Gas
Module . o Network
pipe facility sub task sub-task force
force)
. .. | Warning and L -
Communication| .. | Communication facility
I Communication| Almaty Telecom | - -
facilities task force
Module
Dept. of Public . State railway
. Railway
M Transportation and company,
otor Transport, : Motor Roads transport Kazakhstan Temir
Roads, and Transportation task ( sub-task force Zhol
Transport Bridges Module | force passenger o
aa - . transport and road
facilities Public Order (also serving as Road e ..
. .. facilities) . A joint stock
Protection facility sub-task force) . Air transport
Module Public Order sub-task force company, Almaty
Protection Module International Airport
(cargo transport)
Mudslide i Mudslide facility task  Kazselezaschita of | i
faciliteis force MOES
(2) Securing rehabilitation sites

Modules in charge of rehabilitating their facilities will set up rehabilitation sites within or in the
vicinity of the facilities. Also, local rehabilitation sites will be set up for rehabilitation of network
facilities in accordance with the number of affected locations / severity. To this end, candidate
locations will be selected beforehand for smooth setup of these local sites.

3)

Setting up an inspection / damage assessment process

Inspection / damage assessment of facilities will be conducted by personnel of organizations

belonging to their respective modules and companies who are conducting inspection / damage

assessment during normalcy. Responsible personnel will voluntarily gather at designated meeting

locations at the time when they sense an earthquake measuring with seismic intensity of 4 scores

or above or when they recognize damage resulting from an earthquake. In principle, inspection /

damage assessment of facilities will be conducted in the same facilities. Patrol routes will be

predefined for network facilities.
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(4) Setting up an information gathering / communication process

A process must be set up for smooth communication among task forces / sub-task forces,
rehabilitation units / the Emergency management headquarters/ related organizations without any
omission of information. Personnel responsible for inspection and damage assessment will report
damage-related information to task forces of affected facilities through internal radio transmission
and fixed-line telephones. Each of the task forces will gather damage-related information obtained
from the citizens via the Integrated Control Center and the district administrative office by using
dedicated radio transmission and fixed-line telephones.

(5) Procurement of rehabilitation materials

In case when the amount of equipment / materials needed for rehabilitation cannot be met by
stockpiled materials, each of the modules will formulate a detailed plan for procurement of
necessary materials they receive through related organizations across the country.

(6) Priority of rehabilitation

For implementation of specific measures, priority of rehabilitation will be determined in
accordance with the level of importance and actual damage to facilities.

(7) Confirmation / agreement on assistance

For personnel and equipment / materials provided by related organizations across the country to
rehabilitate affected facilities, the details and quantities must be predefined for prior confirmation
and agreement with related organizations, and preparations will be made for rapid and appropriate
assistance.

3.3.12 Preparedness for handling of garbage, human waste, and debris (Chapter 21 of
the Subvolume)

Scenarios based on certain disasters and problems will be formulated for effective handling of trash,
human waste and ruble, and will be used as a basis for planning / studying quantities, collection
methods, delivery routes, re-processing processes and procedures and delivery / disposal / landfill
of reprocessed materials to formulate a delivery plan. During this process, the city departments and
related organizations define their roles, and also consider utilization of external equipment and
human resources.
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3.4 Emergency Response Plan (Part 4 of the Subvolume)
3.4.1 Basics of emergency response (Chapter 22 of the Subvolume)

(1) Basics of emergency response activities

Emergency response activities consist of two parts: i) those to be carried out for three days (72
hours) or seven days at the longest after the occurrence of the disaster, and ii) those that help shift
to the rehabilitation and reconstruction phase as soon and smoothly as possible. These activities
shall be carried out along the time axis provided for in the Plan and in accordance with the basics
shown below.

a) Save human life first
b) Establish the structure and the foundation for the activities
c) Start the activities as early as possible

d) Shift to the rehabilitation and reconstruction phase

(2) Comprehensive emergency response

Emergency response activities must be carried out intensively in a limited period of time to address
needs that far exceed the normal response capacities of individual response organizations.
Therefore, a structure where organizations concerned with disaster management can collaborate
mutually with each other as well as with citizens and enterprises must be put in place, so that the
emergency measures will be implemented in mutual cooperation.

In the event of an earthquake disaster, although everyone is expected to act in accordance with the
Plan in principle, the situation may not develop as described therein. Each one involved in
emergency response must acquire an ability to take action, which is an integral part of risk
management, through repeated training. In an actual case, they need to act based on a recognition
that "to be creative in peacetime" and "to be flexible in an emergency" are imperative.

3.4.2 Establishing and managing the Emergency Management Headquarters (Chapter
23 of the Subvolume)

(1) Establishing the Emergency Management Headquarters of Almaty City

The Mayor or the akim’s representative will decide to set up an Emergency Management
Headquarters in the Crisis Management Center or an alternative facility if:

a) the Institute of Seismology has announced that an earthquake with a seismic intensity of 5
or greater has occurred or is suspected to occur in the city; or

b) a large-scale disaster has occurred or is suspected to occur in the city in consequence of
an earthquake.

When the Mayor decides to set up the Emergency Management Headquarters, the Department of
DM shall inform the heads of the Department of Emergency Situations for Almaty City (DOES),
Department of DM, and Civil Defense and Emergency Situations Modules (CD & ES Modules), all
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directors of other departments of the city, heads of the seven districts, and citizens, of the
occurrence or the possibility through the Crisis Management Center, according to the emergency
contact network. The director of the Emergency Management Headquarters shall hold a press
conference at the Headquarters to declare the establishment of the Headquarters.

(2) Dismissal of the Emergency Management Headquarters

The director of the Emergency Management Headquarters, if the threat of an occurrence of a
disaster is resolved or the disaster emergency response phase has come almost to an end, may
downsize or dismiss the Headquarters.

When dismissing the Headquarters, the director shall immediately inform relevant bodies and
citizens of the dismissal through the Warning and Communication Module.

(3) Emergency Headquarters at the district level

When the Emergency Management Headquarters is established, the heads of the seven districts of
the city shall set up their Emergency Headquarters individually. The Headquarters shall be
responsible for implementing the measures instructed by the Emergency Management
Headquarters and making arrangements and coordination necessary for the implementation.

When the Emergency Management Headquarters is dismissed, the district-level Headquarters will
also be dismissed.
(4) Organization and management

The Emergency Management Headquarters will be organized as shown in Figure 3.4.1, similarly to
the preparedness structure of the city. The director group and the members group are as described
in Section 3.3.3 of this Volume.

. Emergency Management Headquarters
Director group gency g q

Director (Mayor) |—| Secretariat (Dept. of DM) |
I
I I I 1
Director of Director of Heads of CD&ES Designees of Mayor
DOES Dept. of DM Modules
Members group |
Personnel of the 16CD&ES Modules Personnel assigned of the other departments than
CD&ES Modules
Personnel assigned of the seven districts Chief personnel in charge of areas designated by Mayor
A4 A4
Response headquarters for respective | District-level Emergency HQ |
sectors of the 16 CD&ES Modules Vv
—| Inter-departmental Disaster |—| District Disaster M'ngt Dept. |
—| Almaty city Evacuation |—| District Evacuation Subcommittee |

Figure 3.4.1 Structure for emergency response in Almaty City

In such a large-scale disaster that the law on extraordinary situations of natural and technologic
phenomena requires the state or the province to take action (See Table 3.4.1), an organization that
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maintains the above-described structure will be established for promoting consistent response
activities. For example, a person in charge disaster response appointed by the central government
assumes the position as the director of the Emergency Management Headquarters, as shown in
Figure 3.4.1, and the Mayor acts as the deputy head of the Headquarters with the akim’s organs
retained.

Table 3.4.1 Classification of emergency situations due to natural disaster
(Source: Almaty City Disaster Risk Management Plan, 2004)

Emergency situation No. of people affected

causeq by natural No. of casualties Lgss/damage of Extent of damage
disaster vital functions
Local 10-50 300-500 Limited to the province, city, district, or
settlement level
Regional 50-5,000 | 500-1,000 Limited to a number of provinces
Wide-range 500 or more 1,000 or more Kazakhstan and neighboring countries

The Emergency Management Headquarters, under the leadership of the director, holds the
Headquarters’ meetings where the heads of the Headquarters’ constituents make reports on their
relevant matters, makes decisions on important issues concerning emergency response, and orders
the district-level Emergency Headquarters, the CD & ES Modules, and other subordinate
organizations with respect to necessary actions.

The district-level Emergency Headquarters, under the leadership of the head of the Headquarters,
will ascertain and report to the Emergency Management Headquarters on the situations regarding
damage, response, assistance, rehabilitation, and so forth, based on the instructions by the
Emergency Management Headquarters. They will take charge of communicating and mutually
coordinating with relevant parties and citizens as well as implementing first actions to urgent
matters.

(5) Mobilization of staff members

The heads of disaster risk management organizations, also serving as the members of the
Emergency Management Headquarters, order their staff members to carry out emergency response
activities. If a lack of staff is suspected, they call on the director of the Emergency Management
Headquarters for a dispatch of staff members of another organization. The head of the organization
that received a request of dispatch shall dispatch necessary personnel to an extent that does not
affect the emergency response activities of its own.

(6) Points to be noted in assembling

When called on to assemble in off-hours, the staff shall take the following points, given in Table
3.4.2, into consideration.

Table 3.4.2 Points to be noted in assembling
1. Secure one's own safety and confirm the safety of one's family,
house, and neighborhood.

2. Wear appropriate clothing, gloves, and other necessary items
to take emergency response.

3. Give hands in human life relief and fire-fighting efforts

4. Gather information on the consequences and the hazards and
report on these matters upon arrival.
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3.4.3 Collection and offering of information (Chapter 24 of the Subvolume)

(1) Policies on information offering and reception

a) Sort out information provided by disaster risk management bodies and citizens for quick
implementation of emergency response measures.

b) Pursue correctness and promptness in emergency response communication.

¢) Proactively make use of public relations channels, which are indispensable for putting the
mind of the people at ease, facilitating response measures, and carrying out organizational
activities, in disasters.

d) Use reliable tools of public relations, such as the use of mass media and issue of PR
magazines.
(2) Collection, reporting, and recording of disaster information

The heads of the Department of DM, Warning and Communication Module and CD & ES Modules
shall gather information on human damage, fires, and property damage and report to the director of
the Emergency Management Headquarters.

The information management section of the Emergency Management Headquarters shall classify
the collected disaster information according to urgency and importance, and keep accurate records.
At the time of disasters, the Department of DM will shoot photography and videos for
implementing emergency measures and securing records and video materials.

(3) Public relations in disasters

Public relations in case of a disaster are designed to

a) Prevent social confusion resulting from anxieties in the mind of the people caused by
speculations and false information.

b) Stabilize the livelihood of citizens by providing information on emergency and relief
activities.

¢) Encourage the reconstruction of lives of the victims.

Immediately after the Emergency Management Headquarters is set up, the director of the
Headquarters will hold a press conference to announce the items listed in Table 3.4.3 and call on
citizens to behave carefully and considerately.
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Table 3.4.3 Items to be included in an announcement by

the Emergency Management Headquarters

1. Call for preventing fires and extinguishing small
fires.

2. Call for refraining from panick and being careful
about false information

3. Call for cooperation in protecting persons in need
of assistance and relieving human life

4. Outline of the consequences from the disaster

5. Declaration of the establishment of the city's
Emergency Management Headquarters and the
status of its activities

6.  Advisories/instructions on evacuation.

The Emergency Management Headquarters shall provide all citizens with necessary information by
means of the city's PR vehicles, handy microphones, school public address systems, bulletin boards,
leaflets, and all other applicable tools. The Secretariat of the Emergency Management Headquarters
(Department of DM) shall make arrangements with broadcasters, public and private, in advance
with regard to how to obtain emergency information, subjects to be aired, and the procedure,
method, and frequency of broadcasting.

(4) Media in disasters

A person in charge of media will be appointed at the Secretariat of the Emergency Management
Headquarters (Department of DM.) The person will serve as a unified window for dealing with
media firms in time of a disaster. Announcements by the Emergency Management Headquarters
will be made by the director of the Emergency Management Headquarters or the person in charge
of media at the Secretariat, depending on the severity of information to be announced. When
necessary, the "emergency warning system (EWS)" will be used to convey emergency messages to
citizens and / or disaster risk management bodies via broadcast stations.

(5) Public hearing activities

The Secretariat of the Emergency Management Headquarters will strive to resolve the anxieties of
the victims, reconstruct their livelihood, and encourage their self-help reconstruction efforts. To this
end, the Secretariat will open provisional counselling rooms for citizens and address consultations
and requests of citizens. When the situation settles down to a certain level, professional counsellors
will start consultation work on their own fields.

The district-level Emergency Headquarters will deal with public hearing information so far as they
can afford to support. If not, they will request the Secretariat of the Emergency Management
Headquarters for adequate response.

(6) Prevention of information disorders

In order to prevent panics and other major disorders at public facilities and spaces where the
general public gathers, such as department stores, movie theatres, downtowns, and shopping streets,
the Emergency Management Headquarters will take precautions against information disorders by
means of PR activities.
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3.4.4 Security, traffic control, emergency transport (Chapter 25 of the Subvolume)

The Public Order Protection Module and the Motor Transport, Roads, and Bridges Module will
establish security and emergency transport mechanisms as quickly as possible, in time of a disaster.
They will take charge of security, traffic control, and emergency transport, as their committment
matter, in a proper and prompt manner to:

a) protect life, body, and property of citizens,
b) prevent and control crimes,
¢) maintain traffic order, and
d) secure public order.
(1) Security

In the event of an earthquake disaster, the Public Order Protection Module will set up a Security
Headquarters, build a structure for implementing emergency response activities as well as
collaborative and cooperative relationships with related parties, and carry out the activities listed in
Table 3.4.4.

Table 3.4.4 Security activities in earthquake disasters

1. Collection and communication of information
2. Dispatch of security corps and coordination on security scopes
3. Guidance in evacuation, etc.
4. Prevention of succeeding disasters
5. Maintaining social order
6. Supporting voluntary security activities
7. Transfer of infomation related to security to the affected people
and citizens
(2) Traffic control

The Security Headquarters will put the measures listed in Table 3.4.5 in place at an early stage of
emergency response immediately after the occurrence of an earthquake, in order to carry out relief,
assistance, fire-fighting, and medical activities in a prompt manner. The purpose of these activities
is to secure smooth traffic of emergency vehicles and safe evacuation routes for citizens.

Table 3.4.5 Measures concerning traffic in earthquake disasters
1. Prohibit general vehicles from entering emergency roads depending on the
range and degree of damage

Contol traffic, as necessary, on general roads

Indicate dangerous locations and detours

Collect and provide traffic information

Publicly call for refraining from the use of vehicles

A

(3) Emergency transport

In the event of an earthquake disaseter, the Motor Transport, Roads, and Bridges Module, in charge
of transporting personnel, and the Public Order Protection Module, in charge of transporting goods
and materials, will set up a Transport Headquarters. In the meantime, Kazkhstan Temir Zholy, the
state-owned railway company, and Almaty International Airport, a joint-stock company, will set up
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a railway transport office and an air transportation office, respectively, to secure routes and modes
for the Headquarters’ transportation.

The Transport Headquarters shall engage in transport activities with consideration given to the
safety of human life, a top priority, followed by prevention of damage spread and smooth
implementation of other emergency measures. More concretely, they will secure transport vehicles
and fuels and control access by vehicles other than certified emergency vehicles.

3.4.5 Mutual coordination with disaster risk management bodies (Chapter 26 of the
Subvolume)

(1) Request for a dispatch to the central government

The director of the Emergency Management Headquarters will promptly collect information on the
number of victims and other consequences from the disaster, as required by applicable regulations
to determine the situation as an emergency. The director will then submit the collected information
to the emergency task force to be established by Kazakhstan.

The Headquarters will consolidate requests from the CD & ES Modules and seek assistance from
the task force established by the Government of Kazakhstan. In the meantime, they will prepare for
accepting assistance in the aspects listed in Table 3.4.6.

Table 3.4.6 Preparations for accepting assistance at

the Emergency Management Headquarters

1. Communicate and share information with the assistance units

2. Dispatch a liaison group

3. Eliminate competition and overlapping with other supporting
organizations

4. Give directions to dispatched disaster units

5. Provide heliports

6. Provide equipment and materials necessary for the work of the
assistance units

7. Provide accommodation or camping sites for the assistance units

(2) Seeking assistance of neighboring municipalities

The director of the Emergency Management Headquarters, if it is deemed difficult to implement
emergency disaster relief or disaster rehabilitation activities with the personnel, equipment and
materials, stocks, and other resources of the Headquarters’ alone, will request the emergency task
force established by the Government of Kazakhstan to command other municipalities and disaster
risk management bodies to provide assistance.

(3) Accepting assistance from overseas

The director of the Emergency Management Headquarters will seek international assistance
through the emergency task force established by the Government of Kazakhstan. When receiving
such assistance, the entities in charge of relevant sectors shall bear the responsibility for the
procedure, communication, and coordination for accepting the assistance. Also, they will ensure an
efficient distribution of the assistance. The director of the Emergency Management Headquarters
will cooperate with the Government of Kazakhstan in simplifying the customes clearance, national
border inspection, and visa procedures.
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(4) Accepting volunteers

The Secretariat of the Emergency Management Headquarters and the Department of Health of the
city will ensure an effective acceptance of volunteers, in case of an earthquake disaster, by setting
up two organs within the Secretariat: "Information Center for Disaster Volunteers" and "Field
Assistance Center for Disaster Volunteers."

The "Information Center for Disaster Volunteers" will be responsible for communicating and
coordinating with nationwide assistance organizations and volunteer groups and requesting them to
dispatch volunteers. The Center will construct functions to serve as a base for consolidating,
sending, and receiving information related to volunteers.

The "Field Assistance Center for Disaster Volunteers" will communicate with the district-level
Emergency Headquarters to secure footholds for volunteer activities and necessary equipment and
materials depending on the damage situation. The Center will also request and secure
administrative staff.

3.4.6 Evacuation and relief (Chapter 27 of the Subvolume)

In a case where any situation accompanied by increasing life-threatening risks has emerged,
Almaty City Evacuation Commission and the District Evacuation Subcomissions will establish the
Evacuation Headquarters, and the Rescue Service Module the Relief Headquarters. The
Headquarters shall engage in evacuation and relief activities in a safe and prompt manner, in
accordance with the outline shown in Figure 3.4.2.

Occurrence of disaster
1 hour 24 hours 72 hours

Organization — = -
g Initial response Emergency response phase Rehabilitation/reconstruction

phase phase

O Establishment of HQ, summoning of staff members
0) Selection and establishment of evacuation centers (additional)

Evacuation HQ O Management of evacuation centers, designation of alert areas

O Directing in evacuation, acceptance of victims
O Assisting the livelihood of evacuees

. O Establishmentiof HQ, summoning of staff members
Relief HQ

(ORelief and rescue activities

Figure 3.4.2 Outline of evacuation and relief activities

(1) Evacuation advisories and instructions

In the event of a disaster, the director of the Emergency Management Headquarters, when deemed
necessary, will issue evacuation advisories and instructions, in order to protect the lives and bodies
of citizens from imminent dangers and prevent disaster spread.

The director of the Emergency Management Headquarters and other relevant organizations will
order agencies in charge of executing evacuation advisories and instructions to ensure a safe and
prompt evacuation by clearly showing the reason, target areas, destinations, and routes of
evacuation together with cautions to be taken.
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When the advisories and instructions are executed, the director of the Emergency Management
Headquarters, upon a reception of reports from the head of the Evacuation Headquarters and other
responsible parties on the execution, will immediately report to the Government of Kazakhstan on
the contents of advisories and instructions.

The director of the Emergency Management Headquarters, when evacuation is no longer necessary,
will so announce publicly and on the city's website in a prompt manner. Likewise, the director will
so report to the Government of Kazakhstan.

(2) Establishing and managing evacuation centers

When evacuation advisories and instructions are issued, the 165 places in the city that have been
designated as temporary evacuation centers shall accept evacuees.

When an earthquake with an MSK intensity of 4 scores or greater has occurred or evacuation
advisories and instructions are issued, the Evacuation Headquarters will implement measures
necessary for accepting evacuees. These measures include a dispatch of personnel of the Regional
Evacuation Subcomission who have been preassigned to the evacuation task to temporary
evacuation centers. The dispatched personnel will report to the Evacuation Headquarters regarding
the number of evacuees, any injured or diseased persons, and other important matters in relation to
their evacuation centers. The Evacuation Headquarters will consolidate the reports from the centers
and report to the director of the Emergency Management Headquarters.

The Evacuation Headquarters will strive to direct evacuating citizens in a systematized manner so
that all citizens can evacuate safely and promptly. The Regional Evacuation Subcomission will
receive necessary information relevant to the living conditions of stricken people and evacuees,
such as provision of drinking water and food, securement of toilets, and health conditions of
evacuees. Based on the reported information, the subcomission will immediately communicate and
coordinate with the parties concerned in order to provide necessary assistance.

(3) Evacuation and relief of persons in need of assistance

It is imperative to accurately and promptly ascertain the consequence of the vulnerable people in
disasters and persons in need of assistance, such as the elderly and the disabled, and to implement
measures needed, including evacuation direction, rescue and aid, and provision of necessary
welfare and medical care services.

Citizens and voluntary disaster management groups shall make concerted efforts as a community to
protect persons in need of assistance from an earthquake disaster. To do so, they will, in
cooperation with committees for evacuation site operation, the Evacuation Headquarters, and other
related bodies, ascertain the safety of the vulnerable people in disasters and whether any of them is
missing, based on a list of persons in need of assistance prepared in advance, and put appropriate
measures in place.

The Evacuation Headquarters will ascertain the situation of persons in need of assistance via
reports from the personnel dispatched to evacuation centers, and provide necessary assistance in a
prompt manner. The Headquarters will strive to secure an environment for the stricken people to
stay by accepting elderlies and disabled persons in the municipal welfare institutions, providing
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public housing, coordinating homestays, and so forth. In the meantime, the Headquarters will
examine and implement the financing for life and welfare, the provision of assistance in procuring
daily necessities, and other necessary assistance activities.

(4) Relief activities

The Relief Headquarters will ensure the safety of human lives by mobilizing human resources,
equipment and materials necessary for relief and first aid.

Personnel, equipment and materials are not unlimited; the Relief Headquarters will cooperate and
coordinate closely with the Emergency Management Headquarters, police, and fire stations, in
appropriately deciding resources distribution and relief priorities for the most effective results
possible.

3.4.7 Emergency medical care, sanitation (Chapter 28 of the Subvolume)

To implement emergency medical care activities, which are essential emergency response activities
in case of an earthquake disaster, in an appropriate and prompt manner, the Medical Module and
the Sanitation and Epidemic Control Module will set up the Medical Care Headquarters. Figure
3.4.3 outlines the activities to be carried out by the Medical Care Headquarters.

Occurrence of disaster

Organization 1 hour 24 hours 72 hours
& Initial response Emergency response phase Rehabilitation/reconstruction
phase phase

O Gathering information on the injufed
O Setting up of emergency mddical care facilities

O Tratsport of medical staff
O Transport of the finjured
O Implementationof emergency medicpl care activities
O Provision of medical supplies
O Impl¢mentation of mental care
O Requesting assistance from other areas
O Implmentation df environmental health

O Acceptance of assistance

Medical Care HQ

Figure 3.4.3 Outline of emergency medical care activities

(1) Setting up of emergency medical facilities

The Medical Care Headquarters will gather information on casualties, affected medical institutions,
conditions and capacities of operational medical institutions for accepting casualties, and so forth,
via medical information collection and transfer systems, led by the Information Management
Center for Emergency Medical Care. Based on the collected information, the Headquarters will set
up emergency medical facilities (central hospitals in the affected areas and emergency medical
stations) for providing medical care in the affected areas in order of urgency.

The Medical Care Headquarters will occasionally report to the Emergency Management
Headquarters on how emergency medical facilities have been established. They will set up new
emergency medical facilities if ordered by the Emergency Management Headquarters.
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(2) Medical care activities

The Medical Care Headquarters will mobilize ambulances in areas with substantial damage and
transfer casualties to emergency medical facilities (primary transfer.) The Information Management
Center for Emergency Medical Care shall consolidate the information on the operational status of
ambulances. The Headquarters will transfer the casualties beyond the city’s capacity to hospitals
outside the city, as necessary (secondary transfer.)

The Headquarters will, upon receiving reports from the staff dispatched to prepare for opening
emergency medical facilities on the safety and the like, will immediately take necessary actions to
accept casualties at the facilities.

Medicines and medical supplies and devices stockpiled at the Medical Module shall first be used at
the facilities in case of an earthquake disaster. If they are not sufficient, the Headquarters will
utilize the backup medical system, put in place beforehand, to ensure the supply.

(3) Mental care

The Medical Care Headquarters will strive for mental care of victims by dispatching trained and
educated mental-care experts, and requesting Rescue Service and the like to dispatch experts.

In order to allay the stress of disaster sufferers and prevent the development of mental diseases, the
Medical Care Headquarters will set up mental care hotlines whereby the sufferers can freely call to
consult with and be advised by professionals and nurses on their problems.

(4) Environmental health activities

The Medical Care Headquarters will implement measures to prevent infectious diseases and food
poisoning among citizens and to attain the safety of civil life in the affected areas and evacuation
centers. These measures include public relations on environmental health, securement of drinking
water and food, and sanitary control at evacuation centers.

3.4.8 Search and rescue of missing persons, handling of bodies (Chapter 29 of the
Subvolume)

The Rescue Service Module will set up the Relief Headquarters to conduct search and rescue of the
missing. Figure 3.4.4 outlines the relief activities to be carried out by the Headquarters and main
activities associated with the handling of human bodies to be led by the Police and the Mortician
Service Module.
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Occurrence of disaster

Organization 1 hour 24 hours 72 hours
Initial response Emergency response phase Rehabilitation/reconstruction
phase phase
O Establishment of HQ, summoning of staff members
Relief HQ O Search for the missing

ORescue of the missing, logistical support

O Setting yp of mortuaries
O Dispopal of human bodigs (initial evaluation,
postmprtem, placing in doffin, identity check,
(O Temporary burjial
O Burial

Police, Mortician Service
Module, etc.

Figure 3.4.4 Outline of activities to rescue the missing and handle human remains

(1) Search and rescue of missing persons

The Relief Headquarters will set up a counter for reporting missing persons to be rescued. The
personnel at the counter will hear out and record the name, address, age, sex, height, clothing, and
other necessary items for searching the missing. The Headquarters will strive to collect and offer
accurate information in close cooperation with other relevant organizations.

The Relief Headquarters will take initiative among and collaborate closely with the Regional
Evacuation Subcomission, fire brigades of the DOES, police, military forces, and other relevant
organizations in search and rescue of missing persons. Each party involved shall fulfill its mission
in a prompt manner.

The district-level Emergency Headquarters will be responsible for coordinating backup activities
necessary for search and rescue, such as security, traffic control, and public relations. The director
of the Emergency Management Headquarters will provide necessary assistance, such as requesting
cooperation in accordance with agreements, based the information obtained with respect to search
and rescue activities and backup support.

(2) Handling of human bodies

The Mortician Service Module will dispatch personnel in charge of handling human bodies, based
on discussion with the district-level Emergency Headquarters and competent police stations. At the
30 places predesignated by the city, the dispatched personnel will open mortuaries and procure
coffins and other necessary items.

The district-level Emergency Headquarters will consolidate and notify the police of information on
human bodies found. The police, when notified, will dispatch police officers to the spot and
conduct initial evaluation and postmortems of the remains. The examination and certification of
death will be carried out by medical examiners, forensics experts, and cooperative surgeons of the
police.

The district-level Emergency Headquarters will transport human bodies found as a result of search
to the mortuaries. The personnel at the mortuary will fill in a "mortuary treatment form" and "burial
registry" before placing them in a coffin. As for an anonymous death, the bodies and belongings
will be photographed and the characteristics of the face, belongings, and other necessary
information recorded. The photograph and the record will be stored together with the belongings.
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The police will hand over the human bodies to the bereaved family, when the initial evaluation,
postmortem, and examination are completed. If there is no taker of the corpse or the bereaved
family has a difficulty in incinerating or burying the bodies, the responsible personnel at the
district-level Emergency Headquarters will request the Mortician Service Module to temporarily
keep the bodies.

The Mortician Service Module will bury the human bodies transferred from the district-level
Emergency Headquarters and the families of the deceased. The Module will check the operational
status of funeral halls and cemeteries, and strive to secure and retain their functions.

3.4.9 Fire-fighting, countermeasures against hazardous materials (Chapter 30 of the
Subvolume)

(1) Structure for initial response

The personnel in charge of human life at the CD & ES Modules or the head of the Fire-Fighting
Module will, if fires occur or situations needing relief and aid emerge as a result of an earthquake
and it is deemed necessary, immediately set up the Fire-fighting Headquarters. The Headquarters
will order the staff or members of the Fire-Fighting Module to start emergency fire-fighting
activities, in accordance with deployment and mobilization plans.

The Fire-fighting Headquarters will collect information on the items listed in Table 3.4.7, which are
necessary for initial response, and summarize it according to the area, extent, scale, and type. They
will also gather information essential for disaster relief activities, including information on the
human resources within the fire departments, and information needed for securing the safety of
civil life.

Table 3.4.7 Information to be collected for initial response of fire fighters

1. Location and objects where a fire
occured

2. Scale of damage

3. Risk of spread of damage and necessity
for additional corps

4.  Incidence and the number of casualties
by sex and age

(2) Fire-fighting activities

The pattern and number of fires arising out of an earthquake greatly vary with the seismic intensity,
season and time of the occurrence, and other conditions; in fire-fighting activities, it is necessary to
take flexible actions depending on the actual situation of the fire. At the initial response stage, the
Headquarters will take on fire-fighting activities by leveraging their maximum organizational
power, and enhance the effects of their activities by sharing roles and coordinating with citizens
and voluntary disaster management groups. Table 3.4.8 lists up policies concerning fire-fighting
activities.
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Table 3.4.8 Policies concerning fire control activities

1. When and where a fire has been descerned at an early stage, carry out fire control activities roundly.

2. When and where a fire is spreading, deploy effectivewater-discharge arrangements to contain the fire
within the city block.

3. When and where a fire is spreading over the urban area, implement intensive fire control activities along
the fire blocking lines.

4. When it is confirmed that there is no threat to human life, implement destructive fire-fighting activities to
stop the fire from spreading.

5. Leave the control of the limited spread of fire and embers at the stage of fire extinction to the community
fire-fighting bodies and residents in the vicinity.

6.  Ifthe fire is not fully suppressed, give top priority to the safety of human life and prioritize fire control
activities for the evacuation of residents.

7. When multiple fires are discerned concurrently, prioritize fire control in important areas to be protected.

8. Request cooperation of community fire-fighting bodies, in order to maximize the fire-fighting capacity
effectively.

3) Emergency measures at hazardous materials facilities

The Fire-fighting Headquarters will instruct the operators and administrators of storages or
handling facilities for oil and other hazardous materials, explosions, and chemicals to implement
emergency inspections, preventive measures against fires and leak of the substances, and safety
measures to protect their employees and residents in the vicinity, depending on the damage
situation.

3.4.10 School measures (Chapter 31 of the Subvolume)

The emergency response at school will be discussed in Community-based Earthquake Disaster Risk
Management Plan, a subvolume of this Volume; this section explains security of students,
emergency education, and resumption of school, from the perspective that school is an education
environment.

(1) Security of students

If students are at school in time of a disaster, the headmaster will instruct teachers and school staff
to direct students in the evacuation to the playground, confirm the safety of each student, and report
on the results to the Department of Education of the city. When it is deemed safe to send students
home, the teachers and school staff will give directions and turn students over to their parents or
guardians.

If deciding to close the school while students are at home, the headmaster will so report to the
Department of Education. At the same time, the headmaster will notify the students of the closure
through the information arms of voluntary disaster management groups.

(2) Emergency education

If the damage to the facilities is minor, the headmaster will immediately implement emergency
measures and conduct classes. If the facilities are completely unusable, the school will restart
teaching at a nearby school or public institution in a safe condition, in cooperation with the
Department of Education. If it is difficult to find such an alternative place, the school and the
Department will work together to build temporary classrooms and restart lessons. The headmaster
will provide students, who lost educational materials in the disaster, with necessary supplies in
order to prevent any hindrance to learning, in cooperation with the Department of Education.
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(3) Restarting school

The Department of Education will promptly ascertain the need for repair, renovation, and
reconstruction of educational facilities and the construction period and cost required, to formulate
school reconstruction plans. Based on the plan, the Department will implement measures associated
with educational facilities, such as construction of temporary schoolhouses, use of alternative
buildings, and repair and renovation of the facilities.

The teachers and school staff will, under the supervision of the headmaster, strive to ascertain the
consequences to the students and secure classrooms. Prior to restarting lessons, they will ensure the
safety of the rooms and set up rooms as necessary.

3.4.11 Supply of drinking water and food (Chapter 32 of the Subvolume)

The Water Supply and Sewerage Module will set up the Water Supply and Wastewater
Headquarters within Vodokanal, to provide drinking water to the citizens and facilities with no
access to the water . The Trade and Food Supply Module will set up the Food and Commodity
Supply Headquarters inside the Department of Entrepreneurship and Industry to provide food and
daily commodities to the citizens and facilities with no access to them (See Figure 3.4.5.)

Occurrence of disaster
Organization 1 hour 24 hours 72 hours
Initial response Emergency response phase Rehabilitation/reconstruction
phase phase
OSetting up of the Headquarters, summoning of staff members
OlInspection and investigation on damage to water supply centers and water tanks
O Installation of pumps to water supply centers and water tanks
g:;zs;g;lﬂ gnd O Water supply. from the water supply centers and water tanks
O Requesting assistance from other areas
O Acceptance of assistance from other
areas, water supply
O Setting up of|the Headquarters, symmoning of staff members
O Ascertainment of the consequé¢nces to warehouses ¢f food providers in the jurisdict
O Request|ng procurement of fpod to food provider in the jurisdiction
OProvision of rpady food by food providers in the jurisdication
Food and Commodity O Requesting assistange from other areas '
Supply HQ O Setting up pf food bases at wide-area
transport basgs
(O Acceptdnee of assistance from other
areas and supply of the provided food
O Supply of uncooked food and daily
commodities by vendors

Figure 3.4.5 Outline of activities to provide drinking water, food and commaodities

(1) Water supply activities

The Water Supply and Wastewater Headquarters are comprised of two groups: the emergency
inspection and repair group, which is responsible for inspecting and rehabilitating water and
wastewater facilities, and the emergency water supply group, responsible for supplying drinking
water in an emergency.
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The inspection and repair group will conduct inspections on water supply facilities and
investigations on the consequence to those facilities, while inspections and investigations of water
tanks will be carried out by the personnel in the closest vicinity. If the damage is so severe that the
facility requires repair by experts, the inspector or investigator will so report to the Water Supply
and Wastewater Headquarters. If the damage is at such a level that the personnel of the group can
deal with, they will immediately perform emergency repair. When there is no damage or the
emergency repair work is completed, the inspector or investigator will prepare for restarting water
supply, confirm the feasibility, and resume water supply.

If there are not sufficient pumps and water wagons for supplying water, the Water Supply and
Wastewater Headquarters will request assistance of other areas through the director of the
Emergency Management Headquarters. The Water Supply and Wastewater Headquarters will act as
a unified window for gathering, analyzing, and managing information, in order to ensure prompt
and appropriate water supply in an emergency.

(2) Supply of food and daily commodities

The Food and Commodity Supply Headquarters will investigate the consequence to the warehouses
and sales stores of food and daily commodity vendors within its jurisdiction and confirm the
feasibility for procuring food and the amount of available food. The Headquarters will then request
the vendors, based on requests from the command, evacuation, and medical centers, to provide
food. The vendors, when requested, shall start serving the designated centers or organizations.

When food and daily commodities are not sufficiently available, the Food and Commaodity Supply
Headquarters will request assistance of other areas through the director of the Emergency
Management Headquarters. The Headquarters will act as a unified window for gathering, analyzing
and managing information, as shown in Table 3.4.9, in order to ensure prompt and appropriate food
supply in an emergency.

Table 3.4.9 Information concerning food and daily commodities
1. Request for food and daily commoditie from command, evacuation, and medical centers, other
emergency response bodies, and citizens
2. Consequences to the warehouses and sales stores of vendors engaged in production, distribution, and
retailing of food and daily commodities; and the quantities available
Status of supply of food and daily commodities
4.  Status of inputs of assistance of food and daily commodities from other areas

w

3.4.12 Emergency rehabilitation of lifelines, telecommunications, traffic, and mudslide
prevention facilities (Chapter 33 of the Plan)

The CD & ES Modules concerned with lifelines and other infrastructure facilities will set up the
relevant response headquarters, as shown in Table 3.3.9 of this volume, and carry out the activities
shown in Figure 3.4.6 below.
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Occurrence of disaster
Oreanization 1 hour 24 hours 72 hours
g Initial response Emergency response phase Rehabilitation/reconstruction
phase phase
+ Water Supply and O Setting up of the Headquarters, sumhmoning of staff mgmbers
Wastewater HQ O Inspection and investigation on damage to the facilities
+ Power and Hot Water . . .
(O Information collgction and offering
Supply HQ
- Gas Supply Facilities (O Emergency|rehabilitation activities
HQ O Mediafand PR activities
) gele’lc’(t).mmll{lglcatlon O Requesting assistancd from other areas
acilities . . .
* Transport HQ O Setting up storages for eq.ulpment and materia
- Mudslide Facilities HQ O Acceptance of assistance from other are

Figure 3.4.6 Outline of activities associated with emergency rehabilitation of lifelines, etc.

(1) Emergency rehabilitation activities

The establishment of response headquarters and branch posts, summoning of personnel of the
headquarters and inspectors and investigators, inspection of facilities and investigation on the
consequences, and information gathering and offering will be promptly carried out in accordance
with the matters determined and familiarized at the preparedness stage (See Section 3.3.11 of this
Volume.)

Incidentally, the emergency rehabilitation activities must be carried out with consideration given to
the following matters.

a) Give top priority to damage concerning human life in fixing an order of facilities to be
rehabilitated.

b) Then, set priorities according to the degree of damage to the facility, difficulty of
rehabilitation work, impact on command, evacuation, and medical centers, and the scale
of effects, such as impact on civil life.

¢) While emergency rehabilitation work must be carried out as immediately as possible,
make sure to prevent any succeeding disasters from happening and a repetition and
redoing of the same work in permanent rehabilitation work.

(2) Media and PR activities

To ensure that citizens will restore their lives with their self-help and to mitigate confusion and
anxiety among citizens, individual response headquarters will publicly release information related
to the consequence of the disaster and the facility rehabilitation status through the Warning and
Communication Module and the Emergency Management Headquarters. They will also raise
awareness on necessary cautions, through PR activities, in order to prevent any succeeding
disasters in conjunction with the resumption of power and gas supply, and so forth.

(3) Requesting and accepting assistance from other areas

When personnel or equipment and materials needed for rehabilitating facilities are predicted or
ascertained as insufficient, individual response headquarters will seek assistance from related
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parties in the other parts of the country, through the director of the Emergency Management
Headquarters, in accordance with the assistance-related details confirmed and agreed in advance.

To accept assistance of personnel or equipment and materials from other parties in the countries,
individual response headquarters will secure space for storing the equipment and materials and for
dispatched personnel to stay at wide-range transport bases arranged in advance. When an assistance
unit arrives, they will give due instructions on the details and targets of work to be carried out, in
consideration of the situation in the affected area, the progress of rehabilitation work, the priority of
rehabilitation, and other important matters.

3.4.13 Handling of garbage, human waste, and debris (Chapter 34 of the Subvolume)

Garbage, human waste, debris, and the like must immediately be handled of in order to eliminate
adverse effects on the sanitary environment in the affected area after the occurrence of an
earthquake, and to ensure a smooth implementation of post-disaster rehabilitation and
reconstruction efforts. To this end, the Transport Headquarters and the Medical Care Headquarters
will set up the Waste Disposal Headquarters as a subordinate unit of the Secretariat of Emergency
Management Headquarters (Department of DM.) The Waste Disposal Headquarters, as a working
organization of the parties concerned, will establish a waste collection group and a waste handling
group in each district and implement handling work in a phased manner after the occurrence of the
disaster.

In order to make sure prompt and effective handling of wastes in large quantity, the Waste Disposal
Headquarters will request cooperation of enterprises and neighboring municipalities with whom the
city have signed mutual agreements.

The Waste Disposal Headquarters will make known to citizens how to collect, sort, and handle of
various kinds of wastes generated as a result of the earthquake disaster immediately after its
occurrence through the Warning and Communication Module and the mass media.

(1) Basic considerations
The following defines the basic philosophy for handling of garbage, human waste, and debris.
a) Prompt response and handling
b) Planned response and handling
¢) Sorting out and reuse of debris
d) Handling in consideration of sanitation and environment

e) Security of safety of work

(2) Handling of garbage, human waste, and debris

The Headquarters will estimate the amounts of wastes discharged and secure temporary storage
places, if necessary. They will collect and transport the wastes in cooperation with the Transport
Headquarters. When handling of the wastes, the Headquarters will sort them out for possible
reutilization of resources.
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(3) Indisposable waste

Indisposable wastes include liquids, such as paints and oil, thick metal products, equipment with a
content of chlorofluorocarbon (CFC), and any waste containing hazardous substances, such as
asbestos. The discharger of indisposable waste shall be responsible for disposing of the waste with
due consideration given to the environment and the safety and sanitation in the working
environment, by bringing in to an adequate and available disposer or other means.

3.4.14 Emergency response to housing and livelihood (Chapter 35 of the Subvolume)

In addition to evacuation and relief efforts and assistance in supplying medical services, water, and
food, the activities shown in Figure 3.4.7 will be carried out in order to secure housing and
livelihood of the affected people.

Occurrence of disaster

. 1 hour 24 hours 72 hours
Subject — - -
Initial response Emergency response phase Rehabilitation/reconstruction
phase phase
(O Investigation on the consequence to buildings
Emergency repair of affected
. . houses
Securing housing OProvision of temporary

ho&ging
Procurement of
construction materials

O Consultation concerning daily life

) o (O Employment services
Securing livelihood O Extension, reduction, and exenption

of taxes and duties
O Other welfare public assistanck

(O Stable supply of paper currency

Emergency financing
O Securement of salesforces of financial institutions

(O Initiation of assistance systems

Securement of labor (O Accepting assistance from overseas
O Employment of temporary workers

Request for and () Procedure  for  requesting and  distributing
distribution of international assistance
international assistance O Simplification of customs clearance and visa procedupes

Figure 3.4.7 Outline of activities associated with emergency response to housing and
livelihood

(1) Emergency investigation on damage to buildings

The owner of a damaged building shall bear the utmost responsibility for securing the safety of the
building. A adamaged building, if used or uncontrolled, may expose citizens to threats of
succeeding disasters, such as collapse due to aftershocks. To avoid such a danger, the Emergency
Management Headquarters and the Department of Architecture and Urban Planning will play a
central role in conducting emergency investigations on damage to buildings by experts.

An emergency investigation on damage to buildings will be carried out, based on a request, by an
investigators' organization, led by structural design engineers who have design qualifications in the
damaged area of the country. The investigators will indicate the investigation results with three
kinds of stickers, "danger," "caution," and "investigated," in place where people can easily notice.

3-48



CHAPTER 3: DISASTER RISK MANAGEMENT PLAN FOR ALMATY CITY

The members of the investigation team will also submit the results to the Department of
Architecture and Urban Planning. The Department will consolidate these results and create and
submit to the Emergency Management Headquarters a report on emergency investigation on the
buildings damaged in the disaster. The investigation should desirably be completed in some parts of
the damaged area within seven days and in all parts within 14 days from the occurrence.

(2) Emergency repair of damaged houses

For emergency repair of damaged houses, the Department of Architecture and Urban Planning will
create and submit to the Secretariat of Emergency Management Headquarters a notification of
damage incurred, based on the reports from the owners or administrators of the damaged buildings.
Furthermore, the Department will take necessary steps to utilize the government's subsidies for
emergency repair, through the Emergency Management Headquarters, in accordance with the
Kazakh standards proclaimed on 18 September, 2008 (No0.860.) The houses which the prime
minister has approved will be repaired in the following manner.

a) The Department of Architecture and Urban Planning shall entrust subcontractors with
repair work on essential parts for daily life, such as the roof, living room, kitchen, and
toilet.

b) The Department of Architecture and Urban Planning shall determine the expenses per
household and the number of houses to be repaired and refer to these in actual repair
work.

c) The repair work is expected to be completed within one month from the occurrence of the
earthquake.

(3) Provision of temporary housing

The stricken people who lost their houses will apply to the Department of Architecture and Urban
Planning within one week from the occurrence of the disaster, based on the Kazakh standards (No
860,) and reside in temporary housing provided by the government. Temporary housing shall be
provided free of charge to sufferers, if it is found difficult for them to secure housing on their own
as a result of investigations on the assets and other factors of applicants.

(4) Procurement of construction equipment and materials

The Emergency Management Headquarters will request the central government for provision of
materials necessary for provision of emergency temporary housing and emergency repair of
affected houses, depending on the degree of damage. The Emergency Management Headquarters
will instruct the Department of Architecture and Urban Planning to distribute the materials supplied
by the central government based on appropriate planning.

(5) Security of livelihood

The city will carry out response activities concerning the livelihood of residents: daily life
consultations, employment services, extension, reduction and exemption of taxes and duties, and
other measures necessary for securing the livelihood of residents.
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(6) Emergency financing

If paper money is short as a result of burning and loss of notes and withdrawal of deposited money,
the Emergency Management Headquarters will request the National Bank of Kazakhstan to supply
paper money as a makeshift measure. Additionally, to ensure uninterrupted withdrawal of deposited
money, the Headquarters will request financial institutions to be open on Saturdays, Sundays, and
holidays, through the Government of Kazakhstan.

(7) Securement of labor

In a case where an earthquake hits Almaty City, police forces, human resources, and vehicles
needed for reconstruction will be mobilized and dispatched from all over the country to the (seven)
districts. If the labor is still insufficient, the Emergency Management Headquarters will request the
central government to seek assistance from overseas.

If the disaster reconstruction work is prolonged, the Department of Employment and Social
Programs will hire workers needed for the reconstruction work as provisional city staff, based on
the information on unemployed citizens ascertained via the disaster notifications and other sources,
and entrust them with rehabilitation work.

(8) Distribution of relief money and goods

All kinds of international assistance rendered by other countries shall be distributed based on a plan
prepared by the Emergency Management Headquarters and determined by the central government,
in accordance with the Kazakh laws (No.271 of 4 March, 2004, etc.)

To ensure a smooth reception of provided goods or acceptance of the personnel, equipment, and
materials in association with assistance activities, the city will simplify the procedures for customs
clearance, border control, and issue of visas, and exempt the temporarily carried-in goods to be
used in the assistance activities from taxes and duties.

The Security Headquarters and the Transport Headquarters will issue provisional pass permits for
the assistance vehicles, and throw in transportation modes to transport personnel, equipment, and
materials, so that the assistance personnel can arrive in the affected area in the shortest possible
time.
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3.5 A rehabilitation / reconstruction plan  (Part 5 of the Subvolume)

3.5.1 Basic ideas for reconstruction (Chapter 36 of the Subvolume)

When a large earthquake occurs in Almaty City, rapid and appropriate emergency response /
rehabilitation activities will be implemented, and, in parallel, reconstruction policies will be
formulated to devise measures.

Reconstruction measures aim for rapid recovery and resumption of urban functions / activities
including core functions of Kazakhstan’s economy and banking systems as well as international
urban functions. They also aim for further development of Almaty City after reconstruction as a
more attractive city than its pre-quake state.

Apart from housing and lifelines, the reconstruction measures will also include areas such as
employment, health, medical care and welfare for comprehensive and systematic implementation to
offer more robust earthquake protection for the city and a more comfortable environment for all of
the citizens.

Disaster reconstruction of Almaty City will incorporate life reconstruction and urban reconstruction
under its basic goal of “ever-more comfortable, livelier community building” through role sharing
and coordination.

3.5.2 Reconstruction Headquarters (Chapter 37 of the Subvolume)

The Reconstruction Headquarters is an organization for swift, systematic and appropriate
implementation of disaster reconstruction measures from long-term perspectives, and will be
established as a temporary organization differentiated from other administrative organizations
operating during normalcy.

(1) Formation and roles of the Reconstruction Headquarters

When the Mayor concludes that damage resulting from an earthquake is widespread throughout
Almaty City, and that it will take a considerable amount of time for reconstruction from the disaster,
the Reconstruction Headquarters will be formed as relatively early as one week from the disaster.

Since emergency response measures and earthquake disaster reconstruction measures should be
essentially implemented in sequence, any urgent administrative tasks and projects under the control
of the Emergency Management Headquarters that are related / continued to disaster reconstruction
and considered significant within emergency measures or reconstruction measures, will be
implemented through close coordination between the both headquarters.

(2) Organizations related to reconstruction and their roles

Members of the Reconstruction Headquarters consist of the Mayor as Director of the Headquarters,
the Deputy-mayor as Deputy-director and their staff.

The staff consists of heads of city departments shown in the organization diagram as administrative
organizations for the city as well as heads of state organizations / companies, which are based in
the city as head offices or branch offices and are designated by the Director as important
organizations.
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The Reconstruction Headquarters will execute the following missions under the initiatives of city
departments led by the above headquarter staff (heads of city departments;)

a) Formulation of basic reconstruction policies
b) Formulation of reconstruction plans

¢) Arrangement, study, process setup and implementation of measures for reconstruction
projects

d) Formulation of individual reconstruction plans for specific areas in accordance with the
necessity (see Section 40.3)

The Directorate General for Reconstruction will be established for adjustment and planning of
measures implemented for project planning, human resource / organizational planning, urban
reconstruction planning, budget / financial planning and handling of the press for reconstruction, if
determined by the Director of the Reconstruction Headquarters to be necessary.

3.5.3 Formulating reconstruction plans (Chapter 38 of the Subvolume)

The Director of the Reconstruction Headquarters (the Mayor) is responsible for formulation of
basic policies related to reconstruction, formulation / implementation of reconstruction plans
primarily indicating measures, which are implemented intensively within 6 months from
formulation of the plan, and formulation / implementation of reconstruction plans with relatively
long-term targets in specific fields.

(1) Formulation of reconstruction policies

To clarify the states in which post-reconstruction civilian life and urban development should be as
well as basic strategies for such realization, the Director of the Reconstruction Headquarters will
formulate and issue basic reconstruction policies within two weeks from the earthquake in
consideration of the following items.

a) Swift implementation of reconstruction and recovery to normal life
b) Creation of a safer and more comfortable living environment

¢) Job security, resumption of business and creation of industries that correspond to the new
era

d) Rapid recovery of the state’s core financial and economic functions and solid foundation
for their further growth
(2) Formulation of a reconstruction plan

Based on basic reconstruction policies, the Director of the Reconstruction Headquarters will
formulate a comprehensive reconstruction plan as the city’s highest-level reconstruction plan, in
which targets of reconstruction and a scheme of reconstruction projects implemented by the city
will be clarified.

The following considerations must be taken into account for target setting;
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a) Targets in the reconstruction plan should be achieved within six months from the
formulation.

b) Basic policies must be clarified.

c) The size of future population / urban areas must be set as a future frame for
reconstruction.

d) Including reconstruction of urban infrastructure, reconstruction by industry, housing
reconstruction and commercial district reconstruction, areas subject to formulation of
specific area reconstruction plans should be presented, and the scope of each of specific
area reconstruction plans should be clarified.

e) Taking into consideration areas such as infrastructure and housing, the period required for
target achievement for specific area reconstruction plans should be set as briefly as 2
years, 5 years or 10 years, etc.

f) The overall targets and outline targets for planned fields and items including specific
areas should be quantified for effective evaluation upon completion of their terms.

During implementation of the plans, monitoring of the status as well as validation should be
conducted for adjustment / modification to their methods in accordance with necessity. Also, at the
end of the implementation period, results will be evaluated through comparison between targets
quantified during planning and the level of their achievements. If determined necessary, additional
reconstruction plans and enhanced specific area plans will be formulated for implementation of
additional reconstruction measures.

3.5.4 Stability of civilian life  (Chapter 39 of the Subvolume)

After an earthquake disaster, Almaty City shall aim to build an environment where its citizens can
actively engage in reconstruction efforts as a main player of reconstruction without worries about
their immediate lives. To this end, the following items need to be satisfied;

a) Welfare for disaster victims (activities needed for life, such as health, medical care, job,
education, consumption etc.)

b) Benefits / loans for livelihood support (for living expenses, home purchase, home
rebuilding etc.)

¢) Housing (securing a living space, technical assistance for repair, renovation and
rebuilding)

d) Waste treatment

3.5.5 City reconstruction (Chapter 40 of the Subvolume)
City reconstruction is based on the followings;
a) Swiftly formulate a reconstruction plan including city planning.

b) Based on the plan, restrict land use and construction activities.
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d)
e)

Propose a financial plan that integrates foreign assistance and Kazakhstan’s
reconstruction budget.

Draw a city reconstruction scenario to identify priorities.
Ensure steady implementation of the reconstruction plan

Assess progress of the reconstruction plan (effects, population and income of the
citizens,) and make corrections and changes to the plan with flexibility.
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3.6 Assistance plan (Part 6, Chapter 41 of the Subvolume)

When damage from an earthquake occurring in the other city / region of Kazakhstan affects a wide
area, Almaty City and its organizations related to disaster management will deliver assistance for
the affected city / region in accordance with predefined tasks.

(1) Basics for disaster assistance

Under the following circumstances, the Mayor will follow a command from the Government of
Kazakhstan or a request made by the city / region affected by the disaster, or, based on the extent of
damage, determine necessity of disaster assistance without any command / request for assistance,
and establish the Almaty City Earthquake Disaster Maanagement Assistance Headquarters. Also,
when the necessity of disaster assistance activities no longer exists, the Almaty City Earthquake
Disaster Management Assistance Headquarters will end its mission.

a) When a disaster occurring outside of the city due to an earthquake with seismic intensity
of 5 scores or above,

b) When there is a risk of a large earthquake disaster outside of the city,

Formation of the Almaty City Earthquake Disaster Maanagement Assistance Headquarters is based
on the following principles;

a) Members of the Almaty City Earthquake Disaster Management Assistance Headquarters
consist of the Mayor as Director of the Headquarters, the deputy Mayor as
Deputy-director and heads of related departments as headquarter personnel.

b) If determined necessary, the Director of the Headquarters is able to add heads of disaster
management organizations to the personnel.

¢) The Director of the Headquarters will convene the Almaty City Earthquake Disaster
Management Assistance Headquarters, and the Department of DM will serve as a
secretariat for the Headquarters.

d) When the Almaty City Earthquake Disaster Assistance Management Headquarters is
established, the Headquarter will inform the Department of Emergency Situations for
Almaty City, heads of city departments and District Mayors and disaster management
organizations of its establishment, and also make public announcement through media.

Formation and operation of the Almaty City Earthquake Disaster Management Assistance
Headquarters will follow the guideline for formation of the Almaty City Earthquake Disaster
Management Assistance Headquarters, which will be separately formulated.

(2) Mutual assistance agreement

While there is a process, under which Almaty City delivers assistance to the city / region affected
by a disaster under the command of the government of Kazakhstan, in order to deliver vigorous
assistance in the event of an earthquake disaster in particular, it will establish a new process, which
enables itself to deliver rapid and efficient assistance by signing ‘Mutual assistance agreement for
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earthquake disaster management” with the neighboring cities and major cities of Kazakhstan in
advance.

While the city previously signed an agreement for cooperation in time of earthquake disaster to
obtain support from various related groups and enterprises in time of earthquake disaster, the above
agreement will expand the current scope of cooperation. The city will hold prior discussions to
allow itself to obtain support from these groups when it delivers assistance to other cities / regions.

(3) Earthquake disaster assistance activities
The followings are earthquake disaster assistance activities conducted by the city;
a) Gathering of information on earthquake disaster
b) Preparation for earthquake disaster assistance activities
c) Dispatch of its fire brigade etc.
d) Dispatch of its medical unit
e) Transfer of assistance materials
f) Public relations of its disaster assistance activities
g) Collection of donations
h) Dispatch of its staff

i)  Assistance for administrative duties
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Chapter 4 Formulation of a Community Based Earthquake Disaster
Risk Management Plan

4.1 Outline of the Plan

4.1.1 Objective and Contents

The Almaty City Community Based Earthquake Disaster Risk Management Plan is prepared to
increase the resilience of citizens and the local communities, based on the basic principle that you
are responsible for your own safety.

The objective of preparing this Plan is described as below.
m Objective of Preparing this Plan

(1) As the first objective, “Almaty City Community Based Earthquake Disaster Risk
Management Plan” is a part of the Almaty City Earthquake Disaster Risk Management
Plan, and clarifies who implements what, what activities to implement, and how to
implement them.

(2) As the second objective, the Department of DM of Almaty City and other related public
organizations, when conducting community- based disaster management activities,
implement these based on the Plan and increase the disaster management of Almaty City.

m Contents of this Plan

(1) The first chapter explains the overall framework of the Community Based Disaster Risk
Management Plan.

(2) The second chapter describes Action Plans for the Community Disaster Management
Activities.

(3) The third chapter shows the proposed contents to be included in the Community Disaster
Risk Management Plan for each constituent of the community.

(4) In the Reference, concrete samples of Earthquake Disaster Management Plan for three
community constituents are attached, so that they can refer while preparing their own
Plan.

4.1.2 Constituents of the Community

The constituents of the Community indicated in the Almaty City Community Based Earthquake
Disaster Risk Management Plan are the three actors, namely community organizations such as
KSK or other associations of individual houses, schools, and enterprises.

4.1.3 Basic Idea of the Community Based Earthquake Disaster Risk Management Plan

There have been three earthquakes having caused damage during the period 1887 to 1911, and past
earthquakes occurred approximately once a century. The last earthquake occurred in Almaty about
hundred years ago. Thus, although most Almaty Citizens know that earthquakes are due to recur,
their disaster awareness and preparedness remains insufficient.
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However, the probability of earthquakes is increasing and, not only administrative organizations
such as Disaster Management Organizations, but local communities consisting of community
organizations such as KSK, schools and enterprises, and each family must also themselves prepare.
In other words, there is a need for a basic attitude such as “You should be responsible for protecting
your community” and “You should be responsible for protecting your own safety and property”. In
particular, administrative organizations specializing in disaster management find it difficult soon
after disasters to provide enough assistance for all the citizens. Thus means it is important for all
community members to understand their roles and duties, become aware of earthquakes, and start
preparing whatever they can do for earthquake disasters. Accordingly, this community- based
disaster risk management plan is prepared in order to define activities, procedures, implementing
and supporting organizations, the time of implementation, and target figures, so that that the
importance of communities’ responsibilities are widely recognized and the holding of community
based disaster risk management activities is targeted at community organizations, schools, and
enterprises.

4.1.4 Target of the Community Based Earthquake Disaster Management Plan

The target of the Community Based Earthquake Disaster Management Plan is “You should be
responsible for protecting your community”.

m Target of the Community Based Earthquake Disaster Management Plan
You should be responsible for protecting your community.

415 System of the Community Based Disaster Management Plan

The system of the community based earthquake disaster risk management plan is shown as Figure
4.5.1. The plans are categorized into three, namely the preparatory stage of activities, activities at
the community, and activities for emergencies.
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Community based Earthquake Disaster
Risk Management Plan

Mitiga Prepared
-tion -ness
1. Preparation of Plan for Community Based
8, _g Disaster Management Activity 1
—T E § —t— | 2. Preparation of Public Awareness Materials 5
3. Conducting Awareness Raising Activities 5 5
4. Formulating Disaster Response Organizations 2 2
> . . ) N
= 5. Installing and Inspection of Equipments for
=] Disaster Management 1
é 6. Stockpiling water, foods, and daily commodities
S at residential organizations, schools, and enterprises 1
= — | 7. Preparing Earthquake Disaster Management Map 9
2 8. Publicizing Places for Evacuation 9
= 9. Preventing fire Outbreak, Applying Non-structural Measures 4,6
B 10. Conducting Disaster Drills 11
2
. 11. Strengthening Buildings for Earthquakes 3
e 12. Operating Evacuation Sites 1
g % 13. Conclusion of Agreement for Providing and
| B | Logistically Supporting Daily Commodities and Foods 4
§_ g 14. Establishing System for Accepting Volunteers 4
jCpusal
[-»
Coincidence with Item # of Mitigation Activities of City DMPlan %
in Table 3.2.4

Coincidence with Item # of Preparedness of City DM Plan
in Table 3.3.2

Figure 4.5.1 System of Community Based Earthquake Disaster Risk Management Plan

41.6

Promotional Structure

The promotional structure for implementing the community based earthquake disaster plan will be

shown in Figure 4.6.1:

a)

b)

Dep. of Disaster Management prepares plans, a framework of activities, and educational
materials.

Based on the plans, framework of activities, and educational materials, seven district
offices of the Dep. of Emergency guide residential organizations, schools, and enterprises
to prepare community based earthquake disaster management activities, community
based disaster management plans and conduct disaster management drills.
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Figure 4.6.1

4.1.7 Activity Flow

Disaster Risk Management Activities

Promoting Structure of Implementing Community Based Earthquake

Community Activities are categorized into the following three steps (See Figure 4.7.1):

(1) Recognizing Disasters

By explaining the results of damage estimation, showing damage photos and visual

images, and conducting table- top exercises, external force can be understood and disaster

images are created. Furthermore, by engaging in town observation and preparing disaster

management maps, local risks are recognized.

(2) Considering Countermeasures

While imagining disaster scenarios, countermeasures are considered and compiled as

disaster risk management plan, which also include drill plans.

(3) Conducting Disaster Management Activities

The disaster management organizations defined in the plan are enacted, and drills of

evacuation, registration of evacuees, fire extinguishing, first- aid, community kitchen, and

notice boarding are practiced. Through such activities, improvements are sought and the

plan is revised.
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Figure 4.7.1 Activity Flow
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Flow of workshops and activities for Residential organizations, schools, and enterprises are shown
in Table 4.7.1.

Table 4.7.1

Workshop Flow and Activities (Model plan)

# of First Session Second Session Third Session Forth Session Fifth Session
Meetings
Title Knowing Town observation | Plan 1 Plan 2 Drill
Disasters Mapping
Target - Understanding |- Understanding - Preparing a DM |- Preparing a DM |- Verifying the
the results of risks and plan plan (continued) | code of actions,
damage resources with roles
estimation respect to DM - Acquiring
- Image making |- Preparation of a emergency
of disaster DM map response skills
Products - None - Diagnosis map - DM plan - DM plan - Revised DM
- DM map plan
Contents |- Explanation of |- Grasping local - Confirming the |- Preparing a DM |- Participants
damage photos | risks and code of conduct | plan in the make decisions
and damage resources by in an emergency, | planning sheets and respond to
situations Town observation | preparation by by introducing incidents after
- Explaining - Writing the each person and | past disasters signs of an
results of results of town organization and lessons earthquake
damage observationina |- Preparing a DM without
estimation map plan in the knowing the
-Q&A (including planning sheets scenario
evacuation sites) | by introducing
past disasters
and lessons
Tools - Results of - Town - Disaster - Disaster - Disaster
damage observation Imagination Imagination Response Type
estimation - Mapping Game (DIG) Game (DIG) Drill
- Visual images,
photos
Time 60 mins 150 mins 150 mins 150 mins 150 mins

4.1.8 Expansion of Activities

Regarding the implementation of community activities, the method of expansion is shown in Figure

4.8.1:
a)

b)

As the primary step, under the guidance of DOES, facilitators who assist in conducting

disaster management workshops are trained as trainers.

As the second step, teachers are trained to enhance the capacity of teaching disaster
management education by DOES. After such preparatory steps, community activities are

launched.

In 2010, which is the first year in which community activities are conducted, one
residential organization, one school and one enterprise will be selected to conduct
activities in all seven districts, making a total of 21 places in all seven districts. After the
second year, 10 places are selected in each district, and activities conducted for a further
14 years till 2025. In each district, the number of community organizations differs, but
within 15 years, all the residential organizations, schools and enterprises will be covered.
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Training Facilitators by DOES

- =

Training teachers disaster management education by DOES

’

Launching activities at residential organizations, schools, enterprises
3 places X 7 districts X 1 year

- -

Continuing activities to residential organizations, schools, enterprises
10 places X 7 districts X 14 years

Figure 4.8.1 Expansion of Activities

The numbers of residential organizations, schools, and enterprises are shown in Table 4.8.1.

Table 4.8.1 Number of Residential Organization, Schools, and Enterprises

Residential School
District Organizations (including Enterprises Total
KSK) Univ.)
Almalinski 125 45 4 174
Avezofski 250 36 3 289
Bostandiski 66 55 10 131
Zetsuski 33 20 4 57
Medeuski 106 30 10 146
Turkshibski 64 28 16 108
Atalauski 68 17 12 97
Total 712 231 59 1002

(N.B.: Based on the data by DOES, couﬁted enterprises are-based on sales volumes.)

4.2 Community based Earthquake Disaster Risk Management Plan

421 Premise of the Plan

Preparation for disasters depends on not only “public help” by administrative organizations, but
“self help” by each one of the citizens and enterprises, and “mutual help” by various groups, thus
mutual cooperation among all individuals is vital. (See Figure 4.9.1)Furthermore, in order to
protect lives, bodies and property throughout all societies, enhancing the awareness of each
individual, preparation at homes and offices, and increasing social resilience are necessary. Not
only by fixing furniture and equipment, and stockpiling food and water, but also concrete actions
such as strengthening buildings for earthquakes, understanding the contents of disaster
management maps, a disaster management plan, including business continuity, and creating a
smooth environment for disaster management volunteers, etc., need to be implemented.
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Preparation by
individuals, families, Self-help
schools, enterprises Individual,
family,
constituents of
school and
enterprise

Preparation b operatioy Preparation by local
administraﬁm}ll Public-help Mutual organizations
) State, city, (-
district, -~
Disaster
Management

administration

Figure 4.9.1 Image of Self-help, Mutual-help, and Public-Help

4.2.2 Setting Targets for the Plan

In addition, the start and end times of the execution were clearly stated in the plan, and a target
index of execution was also set, to ensure matters could be grasped as quantitatively as possible.

m Features of the Plan

o Clearly stating the start and end years of execution

o Setting the target index of execution to be as quantitative as possible

4.2.3 Plan of Implementing Time

The implementing time is categorized into three: short term from 2010 to 2012, mid-term from
2010 to 2017, and long term from 2010 to 2025. Concerning community activities, based on the
fact that 3 groups are conducted in the first year, and 10 groups are continually conducted after the
2nd year, in each district, this means that all groups of communities will be completed by the year
2025 in the Plan.

m Standard Implementation Time for the Plan
o Short Term  2010-2012 (3 years after start)
oMid Term  2010-2017 (8 years after start)
o Long Term  2010-2024 (15 years after start)

424 Contents of Measures

The Community Based Earthquake Disaster Risk Management Plan is arranged systematically by
considering above. The contents of the fourteen measures of the Plan are shown in Table 4.9.1.

4-8



CHAPTER 4:FORMULATION OF A COMMUNITY BASED EARTHQUAKE DISASTER RISK MANAGEMENT

Table 4.9.1

Measures for Community Based Disaster Management (1/2)

|z | 8| Managi . a
Category Contents 2 s [ Implementing body| Supporting body System Budget
% |=| 2| gbody
Preparation of Plan for Setting targets, preparing short, mid, long term plans,
Community Based Disaster [annual plan Dep. of DM _ defining in law City
X i . and DM plan
Risk Management Activity |Securing Budgets - —
Preparing educational materials for disaster management - District
Preparing education materials, visual materials, and
experience study materials of disaster management for - Press Center
citizens
Preparing education materials, visual materials, and
experience study materials of disaster management for - _
students
A Publi Preparing education materials, visual materials, and defining in law X .
Preparation of Public  [. o ience study materials of disaster management for - Dep. of DM _ and DM plan, | Miaterials, Printing by
Awareness Materials e P N Dep. of ES
enterprises training of staffs
Pi i i is
reparing guidance for disaster management plan for : District
citizens
Pi i i for disasts lan fc
reparing guidance for disaster management plan for i Dep. of Education
chool
Preparing guidance for disaster management plan for
enterprises —
Preparing educational contents for disaster management none
training center
Conducting events of disaster management City Dep. of ES District
Training of workshop facilitators for citizens City Dep. of ES District
Training of school teachers City Dep. of ES Dep. of Education| defining in law
Training of workshop facilitators for enterprises City Dep. of ES o and DM plan, Instruction, Materials,
training of . .
L . I Residential i Printing by Dep. of ES
. . Preparing disaster risk management plan for residential . - frainers at
Conducting Awareness L . City Organizations, Dep. of ES training center
.. . organizations, schools, and enterprises . 2
Raising Activities Schools, Enterprises
Conducting joint disaster 'manage drills at community City Dep. of ES B
(KSKs, schools, enterprises)
. . . . Dep. of ES
Public Information by radio and TV programs - . Press Center
Dep. of DM defining in law | Materials, Printing b
g g by
Awareness raising activities at Disaster Management Dep. of ES and DM plan Dep. of DM
Training Center (for citizens, students, and enterprises) Dep. of DM —
. . —— defining in
Formulation of disaster response organizations, ;;n;]r\%]':]:nw
Formulating clarifying and announcing responsibilities Dep. of Residential training of ’
. ES I District offices .
Disaster Management P B ber li (instructi Organizations, Dep. of ES trainers at Dep. of ES
o sts X L
Organizations reparing member lists on) Schools, Enterprises P training center
. . . subsiding the all
Conducting onsite drills subsicing the &
COsts
Preparing lists of equipments for Disaster Management, training of
deciding places for storing, and managers for the raiing o
equi trainers Costs by residential
. . quipments
Installing and Inspection of De ; Residential or ions, schools,
Equipments for Disaster ~ [Purchasing equipments for disaster management egéo Organizations, Dep. of ES No subsidies enterprises
Management . - - - Schools, Enterprises Instruction by District
Training method of handling equipments (at drills) Training of offices of Dep. of ES
Inspection of equipments for disaster management ramers
Preparing lists of stockpiling, deciding stock place, Training of
person in charge Trainers
- Residential
Stoc!(pllmg watc.ri foods, Residential Organizations, o o
d_zlly ?olmmodl.lles. at  |Purchasing water, foods, daily commodities City Organizations, Dep. of ES Sehools, Ressld:"“;ﬂ (;fn%a:%:‘:n&
residential orgamzatl'ons, Schools, Enterprises Enterprises bear Cchools, Enterprises
schools, and enterprises costs
Announcing places for stockpiling Training of
Periodical inspection and renewal Trainers
. . . fining in DM
Setting boundary of disaster management unit Dep. of ES de m';lirl‘" Dep. of ES
Conducting town watching (compiling risk and Dep. of ES, defining in law
resources) Residential and DM plan, | Instruction, Materials by
P ine Earthquak Preparation of diagnosis maps, disaster management Organizations, training of Dep. of ES
. reparing Earthquake maps by community participation City | Schools, Enterprises Dep. of DM trainers
Disaster Management Maps —
- . . Printing by Dep. of ES
Compiling disaster management registers . . R
Lo (This is not included in
defining in DM .
R . Dep. of ES the existing 3 year plan
Distributing disaster management maps to all plan 1ill 2011, but positive
households, schools, enterprises about implementation)
Publicizing Places for  |Preparing information boards B Dep. of DM — defining in DM |Materials, Setting by Dep.
i L . : | f DM
Evacuation Installing information boards - o plan °
Preventing Fire Outbreaks, |Inspection of hazardous materials City Residential Dep. of ES Lo Instruction by Dep. of ES
. i defining in DM
Applying Non-structural Or 3 plan mr— —
Measures Implementing countermeasures City | Schools, Enterprises Dep. of ES Residential Organizations,

Schools, Enterprises
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Table 4.9.2 Measures for Community Based Disaster Management (2/2)

5= | 2] Managi . .
Catego! Contents = ElE anaein (1 lementing body| Supporting bod: System Budget
gory s p g body| Supporting body Y &
@ |=| 2| gbody
Planning drills, preparing implementing plans Dep. of ES Instruction by Dep. of ES
Publicizing events Residential B Training of  |Residential Organizations,
Conducting Disaster Dills City Organizati trainers, Schools, Enterprises
Implementing joint drills for disaster management Schools, Enterprises Dep. of ES de“"']"gl'" Dep. of ES
annual plan
Evaluation, revising plans Dep. of ES Instruction by Dep. of ES
P . . Dep. of buildi: d Dep. of buildi d
Establishing system of promoting earthquake resistant p- Of buliding an Dep. of DM faw of promoting p- 01 buding an
’ urban planning City earthquake resistance. urban planning City
subsidy system, low
.1 g . . 3 . a7 loan, iding| sidies
Strengthening Buildings for Building diagnosis of earthquake resistance ) KazNISSA None ""e":;::lf:r;"f:\;' ing State Subsidies
Earthquakes City l[eslﬁ- e"E_“’ Dep. of bullding | subsidies when rebuilding.
Agreement formation Organizations,  |and urban planning| tex favorable system for N
Private Houses City enterprises, no charge
X d ity system for diagnosing
Implementing earthquake retrofitting Enterprises None cathquike resistanee | partja] State Subsidies
Designating indoor evacuation sites City Dep. of ES None Dep. of ES
Prepar\mg manuals for opening and operating evacuation None Dep. of DM B Dep. of DM
. . . centers defining in DM
Operating Evacuation Sites . . . -
Informing responsibilities of the concerned City Dep. of ES Dep. of ES plan Printing by Dep. of ES
. . . 5 Res!Idenl.ml Instruction and Materials
Conducting onsite drills City Organizations, - by Dep. of ES
Schools. Enterprises .
Conclusion of Agreement for . . . . . . Assoc. Of Trad ing i
e greem Compilation of agreement with private company City Dep. of DM ssoc. Ol Trade 1 defining in DM
Providing and Logistically and Manufacturing plan, Materials by Cit
. .. N aterials by Cif
Supporting Daily Conclusi £ A ¢ with private X Cit Dep. of DM Assoc. Of Trade | commendation y Sy
Commodities and Foods onclusion of Agreement with private companies Y p- 0 and Manufacturing| system
Deciding method of procedure for volunteers, allocating
Establishing S f activity areas for volunteers RCS defining in DM
s shing Svs
sta b, ing System for Regular information exchange with volunteer groups, Dep. of ES plan, . Dep. of ES
Accepting Volunteers T . | - commendation
reviewing plans system
Drills City Dep. of DM

B Management entity:

Implementing entity:

B Support entity:

organizations other than the implementing entity

an entity implementing each measure as a central role

an entity that an implementing entity assumes obligation for reporting, or that
acquires budgets for activities and coordinates the activities with related

an entity supporting the implementing entity by implementing duties beyond
responsibilities of the implementing entity which conducts each measure as a core

party, and by providing the entity with advice and instruction
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Chapter 5 Earthquake Disaster Risk Management Action Plan

The priorities presented in the aim of the Plan (See Section 3.1.1) and the policies for planning (See
Section 3.1.2) are to facilitate mitigation and preparedness activities. Action plans were drawn up
so as to smoothly carry forward specific measures with priority given to the predefined priorities in
promoting the Plan (See Section 3.1.3.) Tables 5.1 and 5.2 below outline the action plans and
each component thereof.

Talbe 5.1 Outline of the Action Plans and the Components Thereof (1/2)

Action Plan 0 Approval on the Disaster Management Plan for Almaty City
Component 0 Approval on the Disaster Management Plan for Almaty City
Purpose: Securely implement the measures specified in the Plan.
Method: Approval by Almaty City
Actionees:  Mayor, Working Group, personnel in charge of disaster management in the seven districts, Department of DM
Time: July 2009 - October 2009
Cost: None

Action Plan 1 Capacity building of organizations/structures relevant to disaster management
Component 1-1 Clarification of the actionees and time frames for individual items in the Plan
Purpose:  Securely implement the mitigation and preparedness plans through clarification of the responsible organizations.
Method:  Explicitly include the execution of relevant plan items in the scope of responsibility of the respective departments or
organizations in charge.
Actionees: Department of DM, departments or organizations in charge of respective items in the Plan (45)
Time: August 2009-
Cost: First year: 300,000 Tenge, Second year onward: 90,000 Tenge
Component 1-2 Formulation of detailed plans, monitoring on the implementation, and evaluation of the results
Purpose:  Securely implement the mitigation and preparedness plans through improvement in the operational aspect.
Method: Formulation of detailed plans, monitoring on the execution, summarizing, reviews, and adjustments
Actionees: Department of DM, departments or organizations in charge of respective items in the Plan (45)

Time: Every year (throughout the year)
Cost: 880,000 Tenge per annum
Component 1-3 Reinforcement of the management system of CD & ES Modules (grouping/ hierarchization)
Purposes: - Securely implement every item in the Plan by clarifying the person in charge of executing the measures concerned.

- Reinforce the management system of CD & ES Modules in responding to emergencies.
Method:  Group the resources into 16 CD & ES Modules and install a director in each group.
Actionees: Mayor, Department of DM, DOES, 16 CD & ES Modules
Time: August 2009 — mid-September 2009
Cost: None

Action Plan 2 Earthquake protection and regulation on buildings
Component 2-1 Quake-resistance measures for existing collective houses
Purpose:  Prevent collapse of existing buildings at the time of an earthquake
Method: Establish a legal system for reinforcing the quake-resistance of existing collective houses, and carry out necessary
quake-resistance works based on the laws.
Actionees: Department of Architecture and Urban Planning, Department of Finance (planning), KazNIISSA (design),
Department of Construction (implementation)
Time: 2010 - 2030
Cost: 110 million Tenge (including staff personnel costs) + 263.6 billion Tenge (diagnosis, design, subsidy)
Component 2-2 Improving quake-resistance of newly-constructed buildings
Purpose:  Prevent collapse of newly-constructed buildings at the time of an earthquake
Method: Improve the systems for comlying with the quake-resistance standards.
Actionees: Department of Architecture and Urban Planning (planning), KazNIISSA (revising the quake-resistance standards),
GASK (enforcement)
Time: 2010-2014
Cost: 6.4 million Tenge (including staff personnel costs)+ 320 million Tenge (for entrusting works, etc.)
Component 2-3 Earthquake protection on buildings along emergency transport roads
Purpose:  Prevent any closure of emergency transport roads as a result of collapse of buildings at the time of an earthquake

Method: Implement earthquake protection works on vulnerable buildings along emergency transport roads.

Actionees: Department of Architecture and Urban Planning, KazNIISSA (design), Department of Construction
(implementation)

Time: 2010 - 2022

Cost: 4.2 million Tenge (including staff personnel costs)+ 7,045 million Tenge (for entrusting works and carrying out
projects)
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Table 5.2 Outline of the Action Plans and the Components Thereof (2/2)

Action Plan 3 Forumulation of community-based disaster management measures
Component 3-1 Mitigation activities
Purpose: Mitigate disaster risks by promoting community-based mitigation activities.
Method: Implement community-based mitigation activities one by one.
Actionees: Department of DM, DOES, KazNISSA, Department of Architecture and Urban Planning, Department of
Education, individual districts

Time: 2009 - 2024
Cost: 482 million Tenge
Component 3-2 Preparedness activities
Purpose:  Improve preparedness for the occurrence of a disaster by promoting community-based preparedness activities
Method: Implement community-based preparedness activities one by one.
Actionees: Department of DM, DOES, Association of Traders and Manufactures, Red Crescent
Time: 2009 - 2024
Cost: 89.07 million Tenge

Action Plan 4 Regulations and guidance on land use
Component 4-1 Project for land reallocation in vulnerable areas along rivers.

Purpose: Improve the safety of citizens by alleviating vulnerability to floods and mudflows resulting from an earthquake.
Method: Relocate houses as part of a land reallocation project.
Actionees: Department of Architecture and Urban Planning, Almaty Zher State Agency
Time: 2010 - 2030
Cost: 3.3 million Tenge (including staff personnel costs)+ 1.8 billion Tenge (for compensation)
Component 4-2 Introduction of housing measures
Purpose: Reduce urban vulnerability by rebuilding decrepit houses into new houses.
Method: Provde new houses and encourage house buying
Actionees: Department of Architecture and Urban Planning, Almaty Zher State Agency, Department of Finance
Time: 2010 - 2030
Cost: 2.25 million Tenge (including staff personnel costs)+ 15 billion Tenge (for construction and other project costs to

be borne by the administration)
Component 4-3 Designation and development of emergency routes

Purpose: Assure road transportation for rescue, medica, firefighting and other services necessary for responding to
emergencies in case of an earthquake.

Method: Designate, approve, and develop emergency routes

Actionees: Department of Public Transportation and Motor Roads, Department of DM

Time: 2009 - 2012

Cost: 2.9 million Tenge (including staff personnel costs)+-4 billion Tenge (for development works)

Action Plan 5 Earthquake protection and regulation on infrastructure/ lifelines
Component 5-1 Enhancement of quake-resistance of existing bridges
Purpose: Assure road transportation in case of an emergency by preventing bridge collapses at the time of an earthquake
Method: Rebuild and reinforce the 16 bridges in accordance with the results from the survey on bridge damage
Actionees:  Department of Public Transportation and Motor Roads (management), Department of Construction
(implementation)

Time: 2009 - 2014
Cost: 1,745 million Tenge (including staff personnel costs and project costs)
Component 5-2 Enhancement of quake-resistance of water supply and sewerage systems
Purpose: Assure water supply at the time of an earthquake (alleviating damage to water supply conduits at the time of an
earthquake)
Method: Replace superannuated main water supply pipes (with a diameter of 400 mm or greater for a length of 250 km)
Actionees: Department of Construction (management), Vodakanal (implementation)
Time: 2009 - 2015
Cost: 27,500 million Tenge (including staff personnel costs and project costs)
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