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KEY MESSAGES FOR EARTHQUAKE SAFETY AND ACTION
I. Why Key Messages:

Key messages for earthquakes are being developed to customize appropriate actions in the local context
of Myanmar considering context specific vulnerabilities. Current available information on earthquake
safety and actions are generic in nature, and it may not be appropriate in all the contexts such as such as
Duck, cover and hold on and its relevance. Through this process an attempt is made to understand the
vulnerabilities of building stock, past damage patterns and based on the studies, provide guidance on

measures through which one can be better prepared and minimize injuries and causalities.

1.1 Background

Situated in one of the two major earthquake belts, Myanmar is prone to earthquakes. Figure 1 show recorded earth-
quakes of varying magnitude in and around Myanmar, strong earthquakes during last two centuries and damage
and loss associated with significant earthquakes in Myanmar. Based on the research over the years, there is good
evidence of past earthquakes for various parts of the country through numerous historical earthquakes recorded
since fifth century C.E, primarily through damages to religious buildings such as Shwedagon Pagoda in Yangon,
Shwe Maw Daw Pagoda in Bago, Pagodas in Bagan, Pyay and Innwa. Figure (2) shows the damages to Shweda-
gon Pagoda in Yangon since 13th Century during which the Pagoda was rebuilt and height was increased based on

the inscriptions pagoda (Swe Htwe Zaw, 2006).

e L Ly . e No. Date D ges and Loss

: - i = |1 23-05-1912 | North of Taunggyi serious landslides

2 06-03-1913 | "Golden umbrella at the peak" of Shwe-maw-daw Pagoda
grounded

3 05-07-1917 | "Golden umbrella at the peak" of Shwe-maw-daw Pagoda
grounded

4 19-01-1929 | Brick building destroyed at Htaw-Gaw

5 08-08-1929 | Brick building destroyed at Swa

6 16-12-1929 | Landslide

7 05-05-1930 | Many houses destroyed, 500 killed in Bago. Some houses
destroyed, 50 killed in Yangon

8 03-12-1930 | Some houses destroyed, about 30 killed

9 27-01-1931 | Brick building collapse, Landslide

10 | 12-09-1946 | Pagodas collapse

11 | 15-08-1950 | Under the influence of Assam earthquake, Chindwin river at
Mawtaik and Kalewa, Ayeyarwaddy river at Aunglan flow
upstream

12 | 16-07-1956 | Pagoda & building at Sagaing destroyed, about 40 killed
Sagaing bridge, moved slightly

13 | 08-07-1975 | Many historical pagoda at Bagan destroyed, 2 killed

14 | 05-01-1991 | Landslide & some buildings destroyed at Tagaung and
surrounding area, 2 killed

15 | 22-09-2003 | Landslide, liquefaction and sand Eruption, Pagoda, some
bridges, houses and schools destroyed at Taungdwingyi and
surrounding area, 7 killed

16 | 24-03-2011 | A total of 72 people were killed and 100 were injured. One
bridge was collapsed and 413 buildings were damaged.

17 | 11-11-2012 | Many buildings, houses, schools, monasteries and pagodas
were destroyed and 26 people killed.

oo

Figure (1) Past recorded earthquakes (left), Strong earthquakes in Myanmar during last two centuries (middle) and damage and
loss due to strong earthquakes (right).

More detailed technical studies on earthquakes in Myanmar have started after 2003 Taungdwingyi earthquake and
led to establishment of Myanmar Earthquake Committee which has undertaken considerable efforts for better
understanding on the earthquake risk in the country. Aftermath of 2004 Indian Ocean Tsunami, studies were under-
taken to assess the tsunami risk along the Myanmar coast. While these studies are very important to understand
the hazards, very limited information is available on damages to different building types and associated injuries and
causalities during these events.

Recognizing the inherent risk posed by earthquakes, hazard maps were developed to better communicate earth-
quake hazard and understand associated risks. In 2005, Deterministic Seismic Hazard Assessment (DSHA) Map

!Catalogue data from National Earthquake Information Center (NEIC), USGS



was developed classifying into five seismic zones, Zone
| (Low Zone), Zone Il (Moderate Zone), Zone Il (Strong
Zone), Zone |V (Severe Zone), and Zone V (Destruc-
tive Zone). As per the map, whole of Myanmar is prone
to earthquakes with varying intensity, highest intensity
zone Destructive Zone (with probable maximum range
of ground acceleration 0.4 — 0.5 g), which is equivalent to
Modified Mercalli Intensity (MMI) class IX . Four areas /
segments fall into this zone namely, Bago-Phyu, Manda-
lay-Sagaing-Tagaung, Putao-Tanaing, and Kale-Homa-
lin areas. Although the latter two have major earthquake
hazard potential, they may be of lower risk as they are
sparsely populated. Important cities and towns such as
Taungoo, Taungdwingyi, Bagan-Nyaung-U, Kyaukse,
Pyin Oo Lwin, Shwebo, Wuntho, Hkamti, Hakha, Myit-
kyina, Taunggyi, and Kunglong falls in Zone IV (Severe
Zone, with probable maximum range of ground acceler-
ation 0.3 — 0.4 g) which is equivalent to Modified Mer-
calli Intensity (MMI) class VIII -1X. Yangon straddles the
boundary between Zone Il and Zone lIl, with the old and
new satellite towns in the eastern part in Zone lll, and
the original city in Zone II.
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BEISMIC ZONE MAP OF MYANMAR
(REVISED VERSION, 2005
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Year Height | Disaster Type Shwedagon Damage
1372 66 Earthquake Collapsed up to Bell Top
1436 126 Earthquake Collapsed up to Bell Top
1494 302 Wind Htee fell
1564 302 Earthquake Collapsed but extent not
known

1608 302 Earthquake Collapsed up to Bell Top
1620 302 Earthquake Collapsed up to Bell Top
1644 302 Earthquake Htee fell
1649 302 Earthquake Htee twist
1652 302 Earthquake Htee fell
1661 302 Earthquake and Htee fell

Wind
1664 302 Earthquake Collapsed up to Bell Top
1679 302 Earthquake Collapsed but extent not

known

1768 302 Earthquake Collapsed up to Bell Top
1888 326 Earthquake Htee fell
1919 326 Earthquake Htee twist
1927 326 Earthquake No Damage
1930 326 Earthquake Htee twist
1970 326 Earthquake Htee twist
1994 326 Earthquake and No Damage

Wind
2004 326 Earthquake No Damage

Figure (2) Historical earthquakes and damage to Shweda-
gon Pagoda in Yangon( SawHtweZaw, 2006)

Figure (4)
Update
Probabilistic

E Seismic Hazard
Map for
Myanmar
(2012)

2MMI IX- Violent Shaking- effects: Damage considerable in specially designed structures; well-designed frame structures thrown out of plumb. Damage great

in substantial buildings, with partial collapse. Buildings shifted off foundations.

3MMI VIII- Severe shaking- effects: Damage slight in specially designed structures; considerable damage in ordinary substantial buildings with partial collapse.

Damage great in poorly built structures. Fall of chimneys, factory stacks, columns, monuments, walls. Heavy furniture overturned.




In 2012, Probabilistic Seismic Hazard Assessment Map (PSHA) was developed for Myanmar for various Peak
Ground Acceleration (PGA) and Peak Ground Velocity, various time period and 475 years return period and 2475
years. Both DSHA and PSHA maps are important source of information to for earthquake risk management.

St'a?e’or | [} m v v DSHA and PSHA:

Division/Zone

Bago Division 35 30 20 15 DSHA uses the known seismic
Chin State 55 22 23 sources sufficiently near the site
iiraaday O sod 2 . and available historical seismic
Kachin State 18 27 32 23

Kayah State 98 1 and geological data to generate
Kayin State 30 50 20 ground motion at the site whereas
Magway Division 15 50 35 .

Mandalay Division 45 40 15 PSHA takes into account of uncer-
Mon State 20 70 10 tainties in the size, location, and
Rakhine State 15 85 rate of recurrence of earthquakes
Sagaing Division 10 65 25 . h o ‘

Shan State 40 40 20 and in the variation of ground
Tanintharyi 85 15 motion characteristics with earth-
Division; quake size.

Yangon Division 40 23 20 17

Figure (5) % of States / Regions area falling into different seismic zones
1.2 Earthquake Risks

Earthquake risk is a function of Exposure and vulnerability, both elements are key determinant of earthquake risk.
Experts say "Earthquake Don't Kill People; Unsafe Buildings Do". Figure(6) provides a comparison of major earth-
quakes and its effects. While in the case of Northridge earthquake M 6.7 and Bam earthquake M 6.6, Chi- Chi
earthquake in Taiwan M 7.6 and Bhuj earthquake M 7.7 earthquake.

Comparison of Major Earthquake

Earthquake Loma Northridge Kobe, Kocaeli, | Chi-Chi, El Bhuj, Bam, Iran

Prieta 1994 Japan Turkey | Taiwan | Salvador India 2004

1989 1995 1999 1999 2001 2001
Magnitude 7.0 6.7 7.1 7.4 7.6 7.6 7.7 6.6
Mitigation Moderate | Moderate Low v.low Low Nil Nil Nil
effort Figure (6)
Deaths 63 57 5,400 18,000 2,000 1,200 20,000 40,000+ Comparison of major
Severely 5,700 1,000 150,000 | 115,000 | 80,000+ | 250,000+ | 1,120,000 | >60% of earthquake and its
Damaged structures effects (USGS)
Buildings collapsed

In the past, Myanmar has been predominantly rural, due to very low and sparse population across the country and
the exposure to earthquake risk has been not significant. Since the beginning of census in 1872 the population
was -2.7 million and in 1901 was around 10.5 million in and increased to 13.2 million in 1921, to 28.9 in 1973, 35.3
million persons in 1983 and 51.4 million persons in 2014. With the increase in population, there has been increase
in exposure to earthquakes.

Whereas vulnerability to earthquake is determined by type of structure, building material, compliance with building
code, land use and quality of construction. In the past, due to rural context,
majority of the structures were either made of Timber, Bamboo and Brick Ma-
sonry. Many of the historical and religious structures constructed in ancient
cities such as Pyay, Bago, Mandalay, Bagan, Innwa and Yangon were are of
brick masonry and have undergone substantial damages. Figure 6 shows the
damage to various religious buildings due to earthquake.

Other than damages to religious building, one of the reasons of low level of

casualty during the past earthquakes has been due to the building types in ru-
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ral areas which were made of timber and bamboo with
light roofs. The recent earthquakes of 1956 Sagaing
killed around 40 people and 2011 Tarlay( M 6.8) killed
around 71 people and 2013 Shwebo (M6.8) killed
around 26 people. With the commencement of earth-
quake related research since 2003, damage assess-
ment studies were conducted for Tarlay and Shwebo
earthquakes which provides insights to building dam-
ages and losses (see "Tarlay and Shwebo Earthquake - A com-

parison)

Tarlay Earthquake :

were well documented.

Bamboo, 16,

Mixed, 9, 9% 17%

Timber, 11,
1%

Concrete,
42, 44%

Brick, 18,
19%

Building Types Damage Distribution
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1.3 Tarlay and Shwebo Earthquake - A comparison

A magnitude 6.8 earthquake struck eastern Myanmar, near the golden triangle area, bordering between Myan-
mar, Thailand and Laos, at a depth of 10 km, at 20:25 local time (13:55 UTC) on Thursday, March 24th, 2011.
The earthquake left more than 3,000 people homeless, 74 dead and 125 injured. Around 90 villages were
moderately or severely affected of which about 50 were most severely affected with 50% of all buildings either
damaged or destroyed and 40 villages with more than 30% of all buildings damaged. Tarlay earthquake is an
excellent case in point to understand the vulnerability of different building types as the earthquake damages

Tilted, 218,
22% Total
Collapsed,
333, 34%
Wall Wall
Cracked, Collapsed,
295, 30% 142, 14%

Number of Houses per Type of Damage

Vuinerabiity [N 105

Wal I 13
Rool N 05

Truss [N 05

Floor N 1.0
Beam [N 10
Column [ 1.6
Footing [N |3

Instabilty I 12

00 05 10 15 20 25 30
Average Vulnerability of Bamboo Building

4Source: UN-Habitat
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Figure (7) shows the damages different building types and the type of damages.

Among the sampled five building types reinforced concrete, brick, timber, bamboo and mixed, extensive dam-
age was to reinforced concrete buildings (44%), Brick (19%), Timber (11), Bamboo (17%) and Mixed (9%).
The distribution of building types also a reflection of ethnicity and income level. In Shan villages (a relatively
wealthy ethnic group), the majority of buildings were made of timber and reinforced concrete. In villages such
as Akha and Larhu villages, most of the houses are made of timber and bamboo. Further timber and bamboo
buildings were either one story or elevated floor buildings. The concrete buildings and mixed buildings were
normally larger in size. Two story buildings with a shop on the ground floor were quite common for concrete
and mixed building types.

According to the vulnerability rating, timber buildings were most vulnerable followed by concrete and brick
building types. While there is no data on the causes and types of causalities, above data reveals different
building types experienced varying degree of damage due to the structural and material types (which is in con-
formity with some of the damages in the neighboring countries such as India, Bangladesh and Nepal which
has experienced earthquakes in the recent past).

Shwebo Earthquake :
A magnitude 6.8earthquake occurred on 11 November 2012 (06:30 MST), 9.8 km (depth), epicenter at locat-

ed at 45 miles from North of Shwe Bo Township, Sagaing Region. The earthquake damaged 201 houses, 25
schools, 13 hospitals/clinics, 35 monasteries and 45 pagodas were totally collapsed or partially damaged with
a death toll 26, missing 12 and 231 injured.

Though the above two earthquakes were of similar magnitude, damages in Shwebowere not so high. Resi-
dential houses collapsed did not result in much deathsas compared to Tarlay earthquake because many of
their houses in those area were built with timber and bamboos. However concrete building were crashed
down or heavily damaged due to the use of weak materials. In addition loss of lives was also minimal as the
earthquake took place during the day whereas in Tarlay it was around 20.25 and likely that people were at
home.

Though these earthquakes affected predominantly rural (Shwebo) and urban areas (Thachilek), damages
provides an understanding of vulnerability of building stock while they may not be representative across
country as damages are based on structure type, building materials, quality of construction, local site effects
and intensity of earthquake. However the pattern of vulnerability to different kind of buildings is important
aspect for earthquake risk management. Limited or no information exists on how people behaved during the
earthquake both at night and day time in different building and associated injuries and causalities. No studies
have been undertaken in understanding behavior and response patter of different groups (sex, age, culture)
as these guide appropriate safety and action measures in order to minimize loss of lives.

Over the past century, Myanmar has been gradually urbanizing, replacing the traditional materials with the




use of new building materials such as brick nogging and reinforced concrete structures. In addition majority of
buildings are aging (there is no database on building stock, however from the KAP survey in 3 cities, many of
the respondents felt their structures are not safe because it is old). Among the past significant earthquake 1930
Bago earthquake of Magnitude 7.0 caused extensive damage and killed around 500 people and in particular
around 50 in Yangon city alone (then a city with a population of 0.4 million), currently Yangon city has a popu-
lation of more than 5 Million and is growing both vertically (high rise buildings) and horizontally (city expansion).
Studies notes that all parts of Myanmar are exposed to earthquake hazard of varying intensity and the buildings
which are not designed or constructed to withstand earthquake loads will undergo varying degree of damage
and collapse (Risk Assessment — Mandalay, Bago, Sagaing and Taungoo). In addition, non-structural elements
such as hanging object, walls, shelves, flowerpots, water tanks can also equally inflict life threatening injuries as
well as causalities and in most cases, these are not firmly fixed. With increase in population and urbanization,
earthquake risk also increases if appropriate measures are not undertaken.

As with the rural landscape, traditionally over the years, majority of the construction were made of bamboo
and timber with leaves and grasses as roofing, except in the case of religious buildings such as Pagoda bricks
were extensively used. Though these traditional construction materials are not durable and also vulnerable to
earthquakes, risk of causalities is generally considered low (Shwebo earthquake). As with the availability of
new building materials, particularly in urban areas the traditional were replaced with brick, brick noggin and re-
inforced concrete buildings, earthquake risk has increased significantly as noted in the previous section (Tarlay
earthquake).

Figure (8) - Damages of Buildings During Tarlay Earthquake
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Figure (9) - Damages of Buildings During Shwebo Earthquake




1.4 Understanding Building Stocks in Myanmar

While there is no comprehensive information on building stock, recent census reveals various type of building
stock in different parts of the country (Table 1). While there is no detailed information on how it was constructed
around 1.2 Million Units are of Apartments / Condominium, Bungalow and Brick houses would have been con-
structed under the oversight of engineers or skilled workers may be grouped into engineered building (no infor-
mation on how many are in compliance with building code), around 9.6 Million Units are semi-pucca, wooden
and timber structures which are non-engineered in nature. Above figures are important clues for understanding
earthquake risk, as in case of Tarlay earthquake, majority of the building damages and associated causalities
were in reinforced concrete and masonry buildings and in Shwebo reinforced concrete and brick nogging build-
ings and the had extensive damage to timber and wooden buildings. This data is also critical for development/

customizing earthquake safety measures and actions as well as to plan for long term risk management.
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269,365 7,580 17,893 18988 | 107.033 | 111,788 | 2438 | 1422 | 2223
95,859 3,807 12,039 10,774 | 34975 | 32453 585 142 | 994
57074 2,400 7513 5274 35499 | 15870 §30) M | 247
14,668 1,142 3,287 1,788 6018 2317 a1 g7 a1
308041 9,391 16,788 23800 | 193,980 | 50,363 §724 | 3304 | 1,691
67.167 5,449 7,284 7,891 38089 | 6,388 997 617 | 452
91,121 814 1,150 1,618 60874 | 25527 572 19 | 370
19,770 796 1,036 1,398 14339 | 2,065 30 3 93
1096857 | 9371 56,335 60,590 | 496311 | 440,674 | 23,712 | 5344 | 4520
183,772 5,344 21,236 16939 | 69929 | 68,192 1162|477 | 493
283,099 10,933 25,09 23802 | 136084 | 72,536 9966 | 2419 | 2243
66,807 5,001 10,652 9,161 29300 | 11.538 468 182 | 505
1142974 18349 44,960 66582 | 632440 | 342,055 | 21890 | 12,139 | 4559
239,014 6933 26,910 27978 | 123801 | 48,386 2418 | 1,176 | 1412
919,777 16,121 35438 $B792 [ 350005 | 446,111 | 19091 | 5704 | 3515
131,251 5,250 15,324 11,273 29.697 67,546 1,098 505 558
1323,091 37,401 30441 | 93379 | 297283 | 720282 | 25389 | 9387 | 9,629
415,634 25,628 69,689 B2 | 19884 | 189,627 | 3963 | 2606 | 2795
22612 9377 33,782 46,180 | 241,129 | 74378 10327 | 4602 | 2828
114,187 4,885 16414 14619 | 62,747 | 12,004 1410 | 535 | 673
459,772 8,659 6072 9.172 230876 | 184562 | 6526 | 2860 | 2,045
72.624 2,538 1523 5,690 35091 | 23233 93 311 745
1582044 | 266864 | 117,047 | 150,641 | 639423 | 344419 | 17,039 | 11,865 | 15,646
1,069,056 247583 | 99,663 124949 | 445476 | 12649 | 7721 | 5493 | 11,675
1169569 | 47,028 205239 | 117307 | 288,190 | 474127 | 11378 | 3.144 | 23,156
279918 28515 93838 39580 | 43.033 | 66872 1896 | 685 | 549
1,488,983 9.161 27,821 3691 | 636,185 | 685521 | 46,161 | 32,097 | 15,046
200,962 5,693 15,969 13903 | 106901 | 51,459 2654 | 1,76 | 2,617
262253 35,036 12,648 12050 [ 118112 | 76,643 3338 | 1547 [ 1979
78,744 28220 7,765 5,088 2,085 | 12,69 742 534 | 660

TABLE (1) Type of Housing Unit in States / Regions based on Census 2014




IT Knowledge, Attitude and Practice

Behavioral aspects play an important role in determining household and individual level earthquake risk and these
are closely linked to age, sex, and knowledge on hazards, attitude, culture and beliefs. While there have been var-
ious studies on behavioral aspects of people during disasters and in particular earthquakes, in Myanmar there is
absence of such information from past earthquakes. In the recent past, preparedness messages were customized
in the context of Myanmar from the information available globally. Moreover there is very limited understanding on
how different people perceive earthquake risk and based on their knowledge, attitude and practice.

A KAP study in 2013 in Bago, Sagaing and Taungoo
(UN-Habitat) provides an interesting insightson the com-
munity members of different sex, age, educational back-
ground and economic status perceives risk and key find-
ings are discussed below. A total of 473 people surveyed
with following profile.

Gender Primary Occupation

Male 42% Not working / earning 8.5%

Female 58 % Student 7.6%
Farmer (crops, livestock) 1.9%

Age Self-employed / own business 23.7%

9-17 59 Daily wage labourer 8.7%

18 — 25 12 % Employed in private sector 4%

36235 16% Employed in government 24.7%

36 — 45 16% Retired 9.7%

46 — 55 17% Other 9.1%

E6— 65 16% No response 2.1%

66 and above 17%

Head of the household Monthly income level

Man 73.4% 230000 18

Wotrien 22% 50000 — 100000 21%

Older person (over 60) 0.4% 100000 - 300000 28%

Man and Women 1.5% 300000 — 500000 1%

Man and Child (18 or under) 0.2% >500000 1%

Man and older person 0.2% Others 14%

No response 2.3% No response 18%

Education level

Nohe 3% Location

Primary-school 15% Bago 44%

Middle-school 16% Taungoo b

High-school 25% Sagaing 25%

College/University 36%

Monastic 4%

Other 1%

11



Earthquake

Flood
Cyclone/strong storm
Fire
11%1% i
Tornado/wind funnel 4% m Taungoc
w Sagaing
Drought f 1%
Epidemic infections 158
(crops, animals) 98%
83%
No response  |19% 70%
None/Don't know | RN R 5
29%
17%
1% 1% 1%
T 1
Bago Taungoo Sagaing

EYes ®mNo ENR

Among 3 cities, respondents in Sagaing had identified earthquake as a primary hazard, as Sagaing experienced
the recent Shwebo earthquake (2012) while the survey was conducted in 2013, however respondents in Bago and
Taungoo though they have responded that they have felt the earthquake they were not able to identify that their city
is prone to earthquake.

Others

Fire

Tsunami

Damagero
infrastructure

155 of property

Loz of ife

Damageto

huiiinee

Similarly no of respondents who don’t know on the earthquake impacts are higher in Bago and Taungoo followed by
Sagaing with 8% and the multiple responses are higher in Taungoo and Sagaing.




76 %
Bago Taungoo Sagaing
Yes 66 % 81 % 86 %
No 16 % 12 % 9 %
Average | MR 2% E 2%
DK 15 % 7 % 3%
13% o
__ I 4D b j
: o you remember any major earthquake that
= " NR i has occurred in Myanmar?
NR
2 Bago Taungoo Sagaing
Yes 79 % 79 % 88 %
No 11% 10 % 7%
NR 2% 1% 1%
DK 8 % 10 % 4 %
Average

5) Do you remember any major earthquake
that has occurred in other countries?

From question 5 and 6, the majority of the respondents are aware of major earthquakes that have happened in other
countries, however in the case of major earthquake in Myanmar, the response is higher in Taungoo and Sagaing but

relatively lower in Bago when compared to responses to other countries.

Bago Taungoo Sagaing F an
Yes 20% 21% 25% sagaing o
No 63 % 66 % 3% I -
Average No Response | 1% 1%
Don’t Know | 16 % 12 % 2%
Vi (I 18
™ e I
NR 3 .
1 13%
Bago Taungoo Sagaing Bago
Movement of Ants 15 % 10 % 17 % _ %
Movements of Birds 15 % 13 % 10 % mOX  ®NR  WLlogscale (10 times strony
Movement of Snake 5% 6% 10 %
How can be predicted? Strange Noise 2% 3% 3%
Others 61 % 48 % 70 %
No Response 2% - 10 % 2 9
o Hemons e S - 7) What is the difference between a

6) Do you think earthquakes can be predicted?

Magnitude 5.0 and a 6.0 earthquake?

From the response of Question 6, 2/3rd of the respondents are aware that earthquake's cannot be predicted, how-
ever there is also fraction of respondents close to 10% who are not aware of it. From Question 7, the respondents
were not able to differentiate the difference between a Magnitude 6 and6 earthquake, which is quite important in

communicating earthquake risk.
sos T

% 10% 20% 30% 40% 50% 60% To%e B0% 90% 100%

Conorete Buliding = Other

mTimber Construction mMasonry = Brck nogging =N

8) What type of building are you living?
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7%

73%

9%
13%
13%
g% 10%
5% 4% 7%
2%
. (=) N Sy
Family supervised the  Engineer/Architect Carpenter/Mason Contractor Don't know
building
®Bago ®™Taungoo W Sagaing
Bago Taungoo Sagaing
Yes 8% 46 % 48 %
No 56 % 42% 52%
NR/ DK 7% 13% =
5%
NR/DK
I
Bago Taungoo Sagaing
Was not built as per codes/ 12% - -
Mot by a professional/ competent | - 9%
Why you think ‘No? ::Idldlng materials and quality is 35 % 18 % 24 %
Weak due to lack of mai 12 % 9% 14 %
Old age 65 % 27 % 24%
All of above - - 10 %
No Response/ Don’t know 24% 45 % 17 %
Average Bago Taungoo Sagaing
Yes 22% 23% 44%
No 76 % 77 % 56 %
o NR/ DK 3% = *
1%
Don't know Yes No

1
Building materials and guality is bad [ -
Oldage G -
|

O™ 1 1
If "NO" why do you think so? Not by a professional / competent -

engineer

Was not built as per codes [ regulations - %
All of above l 2%
iy
No response/Don't know - 10%

other I >

Taungoo 56 % 31% ' 8%

Bago 56 % 29% 1%

BYes WNo MNR © DK
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9) Who built this building?

10) House owner, in your
opinion is your building safe/
can resist/withstand an earth-
quake?

11) Tenant, in your opinion is
your building safe/can resist/
withstand an earthquake?

12) Are you / your family safe
from earthquakes?




Question 8 shows the type of structure the respondent lives, and 9 on who constructed it. From the survey majority
of buildings were constructed with the help of Carpenters and Masons in all 3 cities and very few are under the su-
pervision of engineers. Question 10 &11 risk perception of building safety among house owner and tenants. More
than 60% of house owner and 70% of tenants were not sure whether their house is safe and more detailed percep-
tions are listed. Figure 12 shows that overall perception of their safety among the respondents in which close to 30
% of respondents feel they are not safe or not aware.

oK/ R
Can't remember
11%

Bago | Taungoo | Sagaing 13) Do you think there is
Yes 42 % 52 % 46 % 9
Nof Itis God's | 39% | 34% 529% anything that can be done to
Wil prepare for earthquakes?
DK/ Can’t 15% 11% 3%
NR 3% 2% -
Run out of the house — 324
Duck, Cover end Hoid G ¢
Duck into a sturcy table or desk G -
Wil g0 t0 safe location GG :
14) What you will do in

case of earthquake-While

Stay away from falling objects I

Others G o

Don't know

Help my famiy/children - 3%

Just wait till shaking stops - 1%
Bago Taungoo Sagaing
Just Wait till shaking 2% 1% -
stops
Help my family/ 2% 1% 5%
children
Don’t know 10 % 4 % 2%
Stay away from falling 6 % 11 9% 13 %
objects
Others 6 % 8 % 18 %
Will go to safe location 29 % 33 % 11 %
Duck in to a sturdy 23 % 20 % 38 %
table or desk
Duck, Cover and Hold 26 % 26 % 25 %
Run out of the house 39 % 25 % 29 %
1
Duck Cover and Hold &%
Go to open space 23 %

Stay away from buidings,
rees, electrc poles

Others — 20%

Will go into nearby building

15) What you will do in case
of earthquake-While outside

Rusnromy home. § 2% on the road/market?
NR _ 3%
DK [ 11 56
I
Bago Taungoo Sagaing

DK 14 % 8 % 9 %
NR 6 % - 4 %
Rush to my home 5 % 3% 2%
Will go into nearby building 6 % 8 % 2%
Others 15 % 30 % 13 %
Stay away from buildings, trees, | 18 % 16 % 31 %
electric poles
Go to open space 22 % 21 % 29 %
Duck, Cover and Hold 24 % 22 % 25 %
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On the earthquake preparedness question 13, only 50% of respondents stated yes where as many of them are not
aware on earthquake preparedness. Among those 50% on what to do during an earthquake while at home and at
outside with multiple options, provides an insights to their perceptions on safety actions. About 50% responses not-
ed that they will protect by duck, cover and hold on where as 60% of will run out of house and move to a safe place
when at home, where as while outside, 24% of the respondents noted that they will do duck, cover and hold on,
41% of respondents had a combined response of move to open space, and away from falling hazards. Interestingly
around 6% of respondents noted they will move inside a building.

Strengthen /retrofit the house  IEEEEEG———— 15 5 Bago Taungoo  Sagaing

1 DK 47 37 29
Others .__ 14% NR 2 2
Protect important personal... NG 11 % Learn first aid il
Assess the building safety T 11% Help vulnerable people 1
1 Teach elders 1
Know about earthquake .— 6% Protect my business 1
Stockpile food /water/materials T Fire extinguisher 2
T, ..- % Tech children 1 2
Educate/public awareness 1 4
Makeindividual plan W 4% Build/move to a new houses 1 3 4
Make family/household plans NN 3% Identify safe place within and outside the house 3 4
{dentify safe place within... NI 3 % Make family/household plan 2 3 5
Build /move to a new houses .- 2% hiskellnoicualpan 3 3 2
{ ' Save money 2 5 4
Educate/public awareness W 1% Stockpile food/water/materials 2 7 7
Teach children W 1% Know about earthquake 8 7 4
1 Assess the building safety 7 14 13
NR W 1% )
| Protect important personal documents 3 17 16
DK Others il 16 16
Strengthen/retrofit the house 13 8 29

16) What can be done to prepare in ad-
vance to minimize loss and damage?

On preparedness to earthquakes, Question 16, close to 40% of the respondents were not aware of different re-
sponses (structural and non-structural measures) and many of the preparedness measures were not comprehen-

sive.

2.1 Earthquake Safety and Action:

It is important to minimize earthquake risk both by structural measures and non-structural measures. Structural
measures entails, retrofitting of existing structures and new construction to be designed for earthquakes in compli-
ance with building code, whereas non-structural measures includes appropriate land use, anchoring and bracing
falling hazards, awareness, family preparedness plan etc. KAP Survey findings from 3 cities (above as well as the
overall findings) provides very good insights on the knowledge, attitude and practice of communities of different age,
sex, education background. Review of current IEC materials in Myanmar undertaken through this process, reveals
that there is no comprehensive set of messages considering various scenario (day or night, type of building, safety
actions, indoor and outdoor etc.) This is important considering that the responses during earthquake depend on the
above and in Myanmar the building types are quite different in urban and rural setting. This calls for communicating
risk through a process in which the target audience can identify appropriate actions based on his / her context.

Resources Referred for customizing messages:

In addition to the existing resources available in Myanmar (ADPC, UN-Habitat, RRD, Seeds Asia, MRCS), KAP
Survey findings, the Earthquake Safety and Actions draws significant technical information from draft "Guidance
on Protective Actions during Earthquake Shaking" study by GHI funded by USAID and IFRC's "Key messages for
Public awareness guide".
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IIT Key Messages for Earthquake safety & Action
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3.1 Earthquake Facts
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Myanmar is prone to earthquakes. According to earth-
quake zoning map, entire country is prone to earth-
quakes of varying intensity. Check the earthquake zon-
ing map to locate your town and its associated intensity.

Share your information to your society.
Earthquakes are recurrent in nature and cannot be pre-
dicted. In Myanmar, major earthquakes along Sagaing fault has a reoccur approximately every 100 years

caqoopd S:eonn eqoglisé clg§[g€idBeom 65005900503
G035 ePuSYP:ad 900500[gdedl 6o0dn Mm&s§sonsieacoarE cogifagd
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Earthquakes can trigger collateral hazards such as fire, flooding, landslides,
accidents (industrial, road etc.) and Tsunami (if the earthquake has occurred
off the coast)
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Hazard maps can help you identify which zone you live or work in,
or go to school. You need to take specific preparedness and miti-
gation actions to prepare for an earthquake depending on which
Zone you are in.
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Minimizing and mitigating earthquake risk is possible in a new building by designing and constructing it with

earthquake resistant features. In an existing building, assess the safety and structural integrity of the building and
retrofit if required. Contact certified engineers / carpenters /masons.
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Better planning and being prepared can certainly mini-

mize loss of lives, injuries, financial losses and damages
to buildings. Take proactive steps as much /many to re-

duce risk ( eg develop a family disaster plan for your

cagqi€agdfgtielopé 30005 ©e0e0500p5:

09082005 36a000533HGOPE 22200HGAICPigd
a‘?sﬁ:%&ooéu

Earthquakes don't kill people, but unsafe

safety and faster family reunion)

buildings do
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After a major earthquake, expect for aftershocks over the following days, weeks and months, don't trust or pass on

rumours, listen to experts opinion. Earthquake creates panic situation, do not believe or spread rumours.
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3.2 ldentification safe places

ojespodaongeon spsepudndaddl conimasepudanticoqs cnbesontdl

Know your risk / Assess your safety

ao¢a36onpdesepaopd cagtasi solafgengp 00deesH sopdyps
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House Location — Earthquake zone, unstable slopes, Industrial, down-
stream of dams / manmade lakes / embankment / irrigation channels /
river —liquefaction coastal (tsunami), - (if your house is under these
conditions, you need preparation.) Building type — Timber, brick noggin,

Concrete (multistory apartments), Masonry, Stilt

coimnEnd§eomesepypia?d oyéioqCeamn 3EqClomygpis (ieilC:q)
20056905000:q50320051 3EQE8eilon Sa07diq|d 0dea0iqf 3agdzaC0dgp:
(Checklists) edl0oopS[G: egegSa00500dqepdi cdlgeamesep 2005e0depagt
Bom:polypeaa: 30860100098 33260005
If you don't have an engineer, use the check list to identify safe places. It is impor-
tant to engage family members while identifying safe places. It is important to
engage a qualified engineer to identify safe places.

19



ogediqpigodmgtelopé  s36odSkgpn  0god
60l05qp805608E20051 BelogpContiogpdigpiod esepey,
002:q532263l00001

Move or secure objects that may fall and block door's / exits.
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Identify safe places outside your building in an open
space which you can reach as quickly as possible. It
should be clear of falling hazards, overhead water-tanks,
and away from compound wall.
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Remember, a safe place depends on the type of buildings. In general, it should be located away from exterior walls,

attic, unsecured partition walls, windows, glass and shelves that can fall, slide or collide, or objects such as heaters,
water tanks, and open fireplaces that can cause fire. Safe places in your building and in each room, should be eas-

ily accessible and clear from falling hazards,
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3.3 Getting Ready
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Earthquake can strike during anytime of the day (and any seasons).Remem-
ber earthquake cannot be predicted. If you feel or sense it is a shaking due
to earthquake, don't get panic, try to stay calm by having deep breath. Look

around to assess the situation before moving.
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Remember various factors determine earthquake shaking
(size of earthquake, distance from epicenter, local soil condi-
tion, building material and construction types) and shaking
intensifies quickly. In a matter of seconds shaking may turn
violent and stronger in which you may need to reassess what
you can do.
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Visualize and practice earthquake response actions for various locations you may be familiar with.As soon as you

feel shaking, if you can get outside to a clear space and reach within
5 seconds, then exit quickly and carefully.

caqogbeodes§sopt saceoncdaashancyliad olalglgtie
[golsCi  [gooCiodslgpa  odSkoloRqps oSodSkgpn  olqps
o3eaons§odaonean ogodigps 2a[gEanndédopodiqps Grosad(Be
0BEB8E G000 0gpdigp: (6CVE3:LILOPE VEMYP:) $E GG
esepogCaesoll
During earthquake shaking, don't enter into a building. Stay away
from windows, door, glass panels, shelves, hanging objects, exterior

walls and unstable and heavy objects (air cons, fans etc.).
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If you are along the coast or to river mouth, move to high ground as it may

cause tsunami. After the ground shaking listen to advisories issued by De-

partment of Meteorology and Hydrology and the local authorities
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Drop, cover and hold on (DCH), is an important action during an

earthquake to protect from injuries, particularly those with falling
hazards. By making yourself small, it can protect your head, neck and throat and other important parts of your body
and can crawl to a safer location instead. At home, identify safe places in which you can Drop, Cover and Hold.
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Remember, DCH may not be an appropriate action, if the building
is weak and might collapse. In such case, it is important to upgrade

/ retrofit the building for earthquake safety.

22




200[g3a0520q vdea0EaEepdsagiodyp:
3.4 Actions Depending on the Context
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If you are on the ground floor of an wooden / masonry structure with a
heavy roof, and open space without any falling hazards exit quickly. As

soon as you feel shaking, if you can get outside to a clear space and
reach within 5 seconds, then exit quickly and carefully.
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If you think you may not be able to exit in less than 5 seconds,
look for sturdy furniture (such as table /bed ) and away from
hanging or overhead objects and Drop, Cover and Hold on
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Jumping out of a building might not be an appropriate response as it

may cause injuries; it can be an option if there are no external falling hazards or collapse of exterior wall.
9 oR§
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If you are inside a ground floor of an low rise, wooden / Masonry with
light roof (tin sheet, bamboo). As soon as you feel shaking, if you can
get outside to a clear space and reach within 5 seconds, then exit quick-

ly and carefully.
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Light roof structures may not pose significant risk as compared to heavy roof. If you think you may not be able to

exit in less than 5 seconds, look for sturdy furniture (table /bed ) and away from hanging or overhead objects and

Drop, Cover and Hold.

are generic ones which can guide further based on the assessment.
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Appropriate response inside a multi-storey building is quite complex
as the extent of damage to a particular building depends on several
factors. It is important to assess the safety of building with assis-
tance of a qualified engineer before preparing your plan. Following
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safety, before using it.
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Avoid running to stairs during the shaking, after the shaking check for its
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If you have stove (wood or charcoal), doze the flames once the shaking is over and
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If you are in the kitchen, quickly turn off the stove and take cover at the first
sign of shaking. Ensure that the all the gas /stove is closed. Don't touch any
exposed power line without switching off the main

move outside. Remember Earthquake can strike during anytime of the day.
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While in sleep, it is difficult to recognize and comprehend the shaking

due to earthquake. So it is important to identify appropriate measures
depending on the building i.e. Drop, Cover and Hold on below the bed
or sturdy table covering your head.

e6nCes§§3203E: cqiCagbecdelgddlon 226800053233 32[gE 0058 elgrogad[gt:

2005 sa0g$3RsepuSyPo0pdI
It might be of high risk to run out of a building during the earthquake shaking
and also while it is dark.
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If you are close to open space, clear of falling hazard

move quickly to the safe place, or DCH is appropriate and crawl to nearest safe place. Remember in public place
where many people assemble there are likelihood of panic leading to stampede. Unlike home, these places may not
be familiar (falling hazards and whether they may damage or collapse) often crowded and the risks may be un-
known or cannot comprehend immediately.
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Hence response to this situation should be based on various factors and require better judgment based on the lo-
cation (type of building, which floor, falling hazards, distance to exit).

25



F200056Ja08a00d  cpgpocoep o8l @OodGSE
eqpocd cphoBadypiogtiesagt cBosapapioop cpogood
B [godoq8Eeam sasepdyp§esaopdi eenadyy ealt:od
omagud  JCeSeommmepgpid  [§§r03Ec00:000006(9E
aofeagpagiC oda3gedh aBesn0d Za&sadieonntiaod
esepad  Dedlodomapdfs  ogasagoidsgEogndh
eloplgradEsopadlofiqpn oddlip o34dgOqpn opdogeb:
eloplgreomn vSooglyps §odegaoniean  IepypPsst
32602038650 CRan06eomD GsepyP:aRr caqCapddnyE
cpaagp: 0Bcd§B:  qodonged 300805 F[gedod
elgagmiomn  cpocnen: qbeagig [§08E0pSH cagapd
65005C cv0[GeS gp:opC dlodepomigps ooderRIMIgPiE: 32ade[gdlsCi

If you are in a public hall / auditorium / shopping mall,these places may not be familiar (falling hazards and wheth-

er they may damage or collapse) often crowded and the risks may be unknown or cannot comprehend immediate-
ly. When DCH is appropriate do so and crawl to nearest safe place by covering your head

stay away from signage's / billboards, doors, glass panels, merchandise displays and hanging objects, protect your
head. Remember in public place where many people assemble there are likelihood of panic leading to stampede.
Don't use elevators or escalators during and after the earthquake shaking

F200056Ja08a0pd  eoPEi36e00d:RBRE  fes
g [BAooblgfeoly oaBmaodypist  Gphecooybyqp:
©6800EQ05C 206p038:8e 000 3EqIE& el :20p3aR3[3E
eoypCimcancdmsiel  Gonniasé  [03.8Eq03 B
so§:06000:q% IS I6qE03:Alo0pd

If you are in a school building, It is important to assess the

safety of building with assistance of a qualified engineer be-
fore preparing your plan and practice it regularly
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Identify safe places inside the building / room and safe assembly
point outside the building away from falling hazards. DCH is appropri-

ate if the desk is sturdy or crawls to nearest safe place in the room by
protecting your head with the school bag.
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If you are close to open space (less than 5 seconds), clear

of falling hazard move quickly to the safe place / assembly
point in an orderly way, don't run as it may lead to stampede. Avoid running / using to stairs during and after the
shaking. Check for its safety, before using it. Don't enter the school building during and after the earthquake shak-
ing. It is unsafe to enter a building without assessing its structural safety. Be careful on entering laboratory in which
chemicals are stored and used.
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If you are in @ moving vehicle, stop as quickly and safely as
possible. Move your car to the shoulder or curb, away from electric lines, signage's, boards, overhead wires, and
under- or overpasses. Stay in the car and set the parking brake. Turn on the radio for emergency broadcast infor-
mation. A car may jiggle violently on its springs, but it is a good place to stay until the shaking stops. If a power line
falls on the car, stay inside until a trained person removes the wire.
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When you drive on, watch for hazards created by the earthquake, such as breaks in the pavement, downed utility
poles and wires, rising water levels, fallen overpasses and collapsed bridges.
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After the main shaking stops, if you are indoors,leave the building carefully and in

an orderly manner to a safe open place, while staying away from falling hazards.
Don't use elevator or escalators
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Persons with special needs - limited mobility, elderly and disability Get as low as possible and move away

from windows or other items that can fall on you. As the ground shaking increase it may be difficult to move for
those with mobility and disability. Quickly get to the floor in a seated position and against an inside wall (away from
falling hazards). Protect your head and neck with your arms. Do not try to transfer from your wheelchair, recliner,
or bed during the shaking. Wait for the shaking to stop before transferring. If you use a wheelchair; lock your wheels
and remain seated until the shaking stops. Always protect your head and neck with your arms, a pillow, a book, or
whatever is available.
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Message Source: Key Messages for Earthquake Action and Safety (Developed by Myanmar Earthquake Com-
mittee, Myanmar Engineering Society, Myanmar Geo-Sciences Soceity, Relief and Resettlement Department
and UN-Habitat as part of Risk Communication Tool kit for Earthquakes with support from ECHO and MFA-Nor-
way.

References:
1. Manual on Earthquakes- Relief and Resettlement Department and UN-Habitat Myanmar
2. Guidance on Protective Actions during Earthquake Shaking- Geohazards International (GHI)
3. Key messages for Public awareness guide- International Federation of Red Cross and Red Crescent (IFRC)
4. Knowledge, Attitude and Practice on Earthquake Risk- Bago, Taungoo and Sagaing by by RRD, MES, MGS,
MEC and UN Habitat
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For More Information:
Myanmar Engineering Society - 303 MES Building, Hlaing Universities Campus, Hlaing Township,
Yangon, Myanmar.
Tel: 951-519673~76, Fax: 951-519618
Email: mes@mptmail.net.mm
Website: www.mes.org.mm
Myanmar Geosciences Society - 303 MES Building, Hlaing University Campus, Yangon 11052, Myanmar.
Phone: (+951) 519676 - ext 501, Fax: (+951) 394943
Email: info@myanmargeosciences.org
Website: www.myanmargeosciences.org.
Myanmar Earthquake Committee - 303 MES Building, Hlaing University Campus, Yangon 11052, Myanmar.
Phone: (+951) 519673 ~ 76 - ext 307 Fax: (+951) 519681
Email: www.myanmargeosciences.org
UN-Habitat - No. 6, Natmauk Road, Yangon, Myanmar
Tel: (95 - 1) 542 910 ~ 919 Ext: 168~170
Fax: (95-1) 544 531, 545 634, 430 628
Email: desk@unhabitat-mya.org
Website: www.unhabitat.org




