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Foreword

In recent years, cultural heritage has been affected by a series of natural and man-made di-
sasters so interest in cultural heritage disaster prevention measures and restoration has height-
ened. It is considered that climate change on a global scale is one of the contributing factors
in natural disasters, and irreplaceable cultural heritage damage can lead to an irredeemable
loss for people. Therefore, it is important to take measures routinely to prevent disasters af-
fecting cultural heritage as well as to carry out restoration to cultural heritage swiftly and
appropriately after a disaster has struck. Appeals to Japan from overseas for cooperation in
the recovery process of disaster-affected cultural heritage have increased. Providing swift and
effective post-disaster support is difficult so that it has become necessary to grasp what kind
of contribution is feasible and to take cooperative action together with the host country.

With a background like that, the Japan Consortium for International Cooperation in Cul-
tural Heritage was commissioned in fiscal year ending March 2010 by the Agency of Cultural
Affairs to carry out a study of disaster prevention systems, disaster-time recovery initiatives
and the role of international cooperation. Based on consultations in Subcommittee meeting
for Planning, five countries centered in Asia (China, Thailand, Indonesia, Iran and Greece)
that have been assisted by Japan were chosen as a case study of how cultural heritage has
been affected by major natural disasters over the past ten years. The purpose of this report is
to compile information relating to these case studies.

We would like to express our gratitude to all those who cooperated while conducting this

study

Shin’ichi Shimizu,

Director

Japan Center for International Cooperation in Conservation
Independent Administrative Institution, National Research

Institute for Cultural Properties, Tokyo
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1. This report documents studies on international cooperation in the recovery process of disaster-affected cultural heritage in
the countries of China, Thailand, Indonesia, Iran and Greece. It is published as a part of a project carried out by the Japan
Consortium for International Cooperation in Cultural Heritage which was commissioned by the Agency of Cultural Af-
fairs.

2. Reports and studies carried out in Iran and Greece, which are detailed in Chapter 2, were re-commissioned by the Japan
Consortium for International Cooperation in Cultural Heritage to the Kokushikan University and Ritsumeikan-Global In-
novation Research Organization, Ritsumeikan University.
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Chapter 1 Introduction

When considering cultural heritage protection, one of the pressing problems is how to tackle the threat of natural disasters. Disasters
such as earthquakes, tsunamis, landslides and fires have caused catastrophes on countless occasions in the past, and on each occasion
we are reminded of the diverse dangers by nature. Unfortunately, it is difficult to predict when natural disasters happen, but if one looks
at earthquakes, for example, research on earthquake zones has enabled us to respond by identifying measures to be taken for certain re-
gions. This thinking could also extend to formulating measures to protect cultural heritage against earthquake disasters, and could argue
that the main consideration should be the locational relationship between the distribution of earthquake zones and cultural heritage sites.

Fig.1 World Heritage Sites (June 2008) Located in the Earthquake Zones by Research Center for Disaster Mitigation of Urban Cultural Heritage,
Ritsumeikan University, Kyoto, Japan

Since a large number of World Cultural Heritage and Mixed Heritage are located in earthquake zones, it could be assumed that other
cultural heritage might similarly be located in earthquake zones, and which means a large number of them are also potentially vulnerable
to earthquake damage. This problem is particularly prominent in regions located in earthquake zones including Southeast Asia, South-
west China, Western Asia, the Mediterranean coast, and Latin America.

The Japan Consortium for International Cooperation in Cultural Heritage has worked to provide active international cooperation for
disaster-affected cultural heritage through research and support since its inauguration. Its first workshop held on July, 2007, titled “Emer-
gency Support for Cultural Heritage Affected by Natural Disasters”, considered the current status of and issues surrounding emergency
international support to preserve cultural heritage affected by natural disasters. Further, it studied extensive damage caused to cultural
heritage by flooding that occurred in the Hadhramaut region of the Republic of Yemen in October, 2008, and compiled information in
February, 2009, to examine how the Japanese government could cooperate. The report of this study, “Investigation of the Flood Situation
in Yemen”, was published in February, 2009.

Thus, since its establishment, the Japan Consortium for International Cooperation in Cultural Heritage has consistently focused on is-
sues relating to the restoration of disaster-affected cultural heritage. However, as the number of appeals for cooperation from overseas to
Japan and actual cooperation cases provided by Japanese experts continues to rise, deciding what measures are required to ensure swift
and appropriate international cooperation responding to disaster-affected cultural heritage is still a major issue. Providing swift and effec-
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tive post-disaster support is difficult so it has become necessary to grasp what kind of contribution is feasible and to carry out cooperative
action together with the host country. Accordingly, carrying out comprehensive studies of the current status of and issues facing interna-
tional cooperation in these areas has become increasingly important.

With a background like that, the Japan Consortium for International Cooperation in Cultural Heritage was commissioned by the Agen-
cy of Cultural Affairs in fiscal year ending March 2010 to carry out case studies looking at the restoration of disaster-affected cultural
heritage. Five countries centered in Asia (China, Thailand, Indonesia, Iran and Greece) that have been assisted by Japan were chosen as
actual cases of how cultural heritage has been affected by major natural disasters over the past ten years (Fig. 2).

Indonesia

Case Study Area

,,,,,,,,,,,,,,, Boundary Line

Fig.2 Case study area

Asia is vulnerable to a wide diversity of disasters such as flooding, landslides and wildfires but the disaster case studies reported here
predominately relate to earthquake damage. This could be seen as an indication of the significantly large scale of earthquake related dam-
age over the last few years. Further, although the case studies are centered on earthquake damage, earthquakes simultaneously trigger
other disasters such as fires, landslides and tsunamis. Then, it could be argued that as a result our study succeeded in studying the restora-
tion of disaster-affected cultural heritage from multiple angles. This report consolidated these case studies into one book and is published
as a comprehensive report document.

With regard to the composition of this report, the field studies of the five aforementioned countries make up Chapter 2. Specifically,
these studies examined the characteristics of the countries’ natural disasters and cultural heritage, as well as cultural heritage disaster pre-
vention systems and restoration initiatives operated in those countries. Further, using specific examples of disaster-affected cultural heri-
tage, we outlined the disasters experienced in those countries, described the damage incurred and the status of restoration, and discussed
future issues. In addition, we shed light on what kind of of international cooperation is required for the above examples. In Chapter 3,
we compared examples of international cooperation in relation to cultural heritage restoration carried out in the case study countries, and
examined the required contribution of international cooperation. In this regard, we identified what role Japan should play in the realm of

cooperation in disaster-affected cultural heritage.
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Foreign countries place great hope in the support and cooperation of Japan - a country prone to earthquakes and with an abundance of
prior earthquake damage experience - and it would not be an exaggeration to say that Japan has a duty to cooperate in the restoration of
disaster-affected cultural heritage. We hope that in this time of persistent disasters, this report will be used widely, and that it will contrib-

ute to future systems of international cooperation in cultural heritage.
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Chapter 2 Case Study

1. China

(Based on the Sichuan Earthquake Case-Study)

1. Research Overview
1-1 Research Objective

In recent years, ethnic disputes within regions and/or
between regions across the globe become has become more
prominent and large-scale disasters have been occurring with
great frequency. This has led to increased cases of significant
damages to cultural heritage. Indeed cultural heritage over a
long period has repeatedly suffered man-made disasters and
losses brought about by natural changes and natural disasters,
the current cultural heritage protection framework is inadequate
from a technical, systematic or preventive viewpoint, and we are
constantly compelled to feel remorse about this time after time
when a large disaster strikes. As a result of the Great Hanshin
Awaji Earthquake our country suffered in 1995, we have been
able to improve prevention, repair and maintenance strategies
relating to the impact of natural disasters on cultural heritage.
Also, experiencing this major tragedy has meant that we have
increasingly become involved with supporting the cultural

heritage restoration activities of other countries inflicted by

similar disasters. However, when it comes to cultural heritage,
each country is vastly different and has protection philosophies
and systems that differ largely to our own country. There is,
therefore, a possibility that we could be carrying out support
activities without knowing if they are effective or not.

So what kind systems need to be developed to prepare for
potential disasters in the future?

What kind of cooperation and support can we give foreign
countries suffering natural disasters?

To answer these questions, The Agency for Cultural
Affairs decided to carry out research looking at post-disaster
circumstances and responses in countries whose cultural heritage
has been recently damaged by natural disasters, and assigned this
project to the Japan Consortium for International Cooperation in
Cultural Heritage in 20009.

Focusing on the experiences of the People’s Republic of
China (hereinafter referred to as “China”) which was carried out
by the National Research Institute for Cultural Properties, Tokyo,

this report takes up the case study of the Sichuan Earthquake

Figure 1 Research country and overview of regions used for the research



Chapter 2 Case Study

which occurred in May, 2008 (Fig. 1).

This research was mainly conducted by interviews and data
collections. To clarify how China’s multilayered administrative
agencies shown in Fig.2 co-worked on recovery process while
distinguishing every party’s respective roles, we chose to
interview to the organizations below:

- The State Administration of Cultural Heritage, which
presides over the administration of cultural heritage
protection activities for the whole nation.

- The Cultural Relics Bureau of Sichuan province; the
region most affected by the earthquake.

- The Chengdu Municipal Bureau of Culture and the
Cultural Relics Bureau of Dujiangyan; agencies
operating below the province at municipal and
prefectural levels.

Further, to ascertain whether Sichuan’s response could be

viewed as a standard response method in China, we also

interviewed targets from the Shaanxi province that had
similarly experienced damages and had provided restoration
assistance to Sichuan province.

In the subsequent Section 2, we look at natural disaster
damage in China. In Section 3, we will provide an overview of
disaster protection and restoration systems in China relating to
cultural heritage. In Section 4, as part of our case study analysis,
we will focus on Sichuan Earthquake and report the minutes
of post disaster recovery process, as well as the situation of
international cooperation on cultural heritage. Finally, a general
overview of the case study and recommendations are included in
Section 5.

Figure 2 Frame format of Chinese administrative organizations
engaged in cultural heritage protection

1-2 Members of the Research

The below listed members carried out the research in China
OKADA, Ken Head, Resource and Systems Research
Section, Japan Center for International
Cooperation in Conservation, National

Research Institute for Cultural Properties,

Tokyo, National Institute for Cultural
Heritage, Independent Administrative
Institution
KOSEKI, Hisano  Visiting Researcher, Shimane Prefecture
1-3 Research Schedule
July 8 (Weds)  NH905 flight from Narita (10.35) to Beijing
(13.25)
CA1425 flight from Beijing (17.00) to Chengdu
(19.30)
July 9 (Thurs.) The Cultural Relics Bureau of Sichuan Prov-

same day

ince
July 10 (Fri.)  The Cultural Relics Bureau of Chengdu Prov-
ince
July 11 (Sat.)
July 12 (Sun.)  Chengdu Jinsha Site Museum; visit Chengdu

Cultural Relics Bureau of Dujiangyan

city and data collection

July 13 (Mon.) CA4201 flight from Chengdu (14.50) to Xi'an/
Xianyang (15:55)

July 14 (Tues.) The Cultural Relics Bureau of Shaanxi Prov-
ince

July 15 (Weds.) MU10:50 flight from Xi’an (10:50) to Beijing
(12:50)
Chinese Academy of Cultural Heritage

July 16 (Thurs.) State Administration of Cultural Heritage

July 17 (Fri.) NH956 flight from Beijing (08:80) to Narita
(13:00)

2. Typical Disaster-affected Cultural Heritage Sites in China
2-1 Typical Disaster-affected China

Located in the east of the Eurasian Continent, China boasts
the fourth largest land area in the world, throughout which it is
home to diverse climate zones as well as various geological and
topographical conditions. Due to this, natural disasters are wide-
ranging and typical disaster characteristics differ from region to
region.

The region extending from the west to the center of China
has a dry climate and soil erosion that accompanies drought
and bare land as well as eroded sediment which have brought
about sediment disasters and river disasters. The Inner Mongolia
Autonomous Region located in the Inner Mongolian Plateau
has suffered yellow sand sandstorms. In the southeast region,
typhoons and heavy rain occur with increasing regularity,
bringing with them damage such as sediment disasters and
flooding in recent years. Further, China is composed of three
crustal blocks and many earthquakes have been caused by active

faults scattered in the vicinity of the Tibetan Plateau margin and
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the Qinling Mountains area which border these blocks.

In addition, some regions are vulnerable to locally-occurring
disasters such as landslides and flooding while forest fires
caused by lightning and aridity can be witnessed in other
locations. In this sense, China very much resembles Japan in that
risk is lurking in various places from a wide variety of natural
disasters.

With regard to earthquakes, a number of earthquakes causing
widespread damage have occurred over the past 100 years. These
include the 1920 Haiyuan earthquake, Gangsu Province (8.5
magnitude; 200,000 casualties); the 1927 Gulang earthquake,
Gansu Province (8 magnitude; 41,000 casualties); an earthquake
in 1975 striking off the Liaoning Province coast (7.5 magnitude);
the 1976 Tangshan earthquake, Hebei Province (7.8 magnitude;
240,000 casualties). Examining the distribution of these
earthquakes and other large ones in the past, a large proportion is
concentrated in the areas bordering the crustal blocks within the
Eurasian plate’.

2-2 Previous Disaster Damage at Cultural Heritage Sites in
China

During this research, we were unable to discover data
comprehensively documenting past natural disaster damage
to cultural heritage sites in China. While Sichuan province is
located in an earthquake zone, fortunately there have been no
reports of large earthquake damage affecting cultural heritage
sites over the last 40 years or so. Instead, reports of damage
caused by flooding and landslides are more common. Since
then, the building of cultural relic offices and museums has
been centered in areas with geographical conditions resistant
to flooding and/or landslide disasters. Main natural disasters
affecting the Shaanxi province are landslides and flooding, and
grottoes located in the north still show traces of flooding. The
Chenghuang-miao shrine situated in Ningshaan prefecture had
to be relocated to a safer area due to potential exposure to flood
damage. It is said that disaster measures, such as site relocation,

are extremely rare.

3. Cultural Heritage Disaster Prevention and Restoration -
Chinese Systems and Initiatives
3-1 Disaster Prevention Systems and Initiatives

In China, the government of China has formulated plans to
address critical situations such as natural disasters and sudden
events. This not only applies to cultural heritage protection, but
it also aims to devise risk management and emergency plans
equipped to encompass problems arising in all administrative

branches such as education and transport. The important key

point here is the existence of a line of command per division
conforming to China’s own political make-up. Governmental
organizations respond to urgent situations not only at a
municipal level as we know in Japan, but they work according
to a vertical line of authority operating downwards from the
National Government to subordinate provincial, municipal and
prefectural related bureaus. Developing emergency systems
according to such vertical management is largely stipulated by
law and in cultural heritage protection area, concrete measures
are to be taken by each administrative level under the direction
of the State Administration of Cultural Heritage.

In addition, cultural relic bureaus at each administrative
level seek ratification or approval from the responsible people’s
government - or what we might call a municipal government in
Japan - to measures formulated by each branch of command. For
example, the Cultural Relics Bureau of Sichuan Province who
participated in this research formulated an emergency measures
plan in 2000 under a policy aiming to “establish command teams
to carry out emergency measures required in the event of a
major disaster or incident” and, for this, obtained the ratification
of the Sichuan Provincial People’s Government. Further, the
Cultural Relics Bureau of Dujiangyan has also devised plans
for emergency measures based on the approval of the National
Disaster Reduction Committee and the office of the Dujiangyan
Provincial People’s Government. Cultural heritage protection
divisions at each administrative level, therefore, devise measures
based on the idea of - carry out operations while receiving
instructions from the chain of command, gain the approval of
people’s government offices at various levels, and manage risks.

Following the Sichuan earthquake of May 12th, 2008,
which will be examined in Section 4 of this report, a more
comprehensive system equipped to address similar sudden
disasters and incidents was required, and a new system is being
developed under the initiative of the national government. Two
laws; namely the “Disaster Prevention and Reduction Law of
the People’s Republic of China” and the “Emergency Response
Law of the People’s Republic of China”; and a regulation
entitled “The Regulations on the Handling of Destructive
Earthquake Emergencies” are currently in place and systems
have been developed so that each administrative division acts
according to the command system of that division in line with
the contents of these laws and regulation. The development of
even more concrete action plans under the framework of these
laws and regulation is needed in the future, and the command
system inherent in cultural heritage protection activities has
been strengthened by a system in which requests are passed

down from the State Administration of Cultural Heritage to
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subordinate provincial, municipal and prefectural cultural relic
bureaus. Thus, the political make-up of the national government
on a normal basis has been exploited in times of crisis. Action
taken by each branch of command to combat critical situations
is hard to imagine due to the vastly different emergency systems
operated in China and Japan but our Sichuan earthquake case
study outlined in Section 4 will provide a concrete example of
China’s post-disaster response methods.

At the present time, central storages enabling the concentrated
management of cultural relics are being built in China.
Because of the vast geographical expanse of China, storages
and museums have not been established in all provinces, cities
and prefectures and, it is also difficult for the government to
introduce temperature and humidity control features to such
facilities. Therefore, the key to establishing efficient and
effective cultural heritage protection in the future lies in the
development of central storages enabling the comprehensive
management of relics from surrounding regions. It is said that
the Sichuan earthquake which we are going to discuss here also
had an impact on this project. This is said to be evident in anti-
seismic measures that were considered when deciding where
to build these central storages and when setting earthquake-
resistance standards and storage methods. Every central storage
and museum constructed in the future will be required to have its
own standard and Chengdu has built a museum able to withstand
earthquakes with a magnitude of up to eight.

While museums and storages are being constructed and
modified with anti-seismic features in mind, the next problem
lies with the protection of historical buildings. China has a
principal to avoid a regular overhaul or an active anti-seismic
reinforcement of its historical buildings from an authenticity
and integrity perspective and it is said that such repairs are
not carried out unless they are completely necessary. Further,
historical buildings that permit the entry of sightseers have been
protected mainly by cultural relic protection laws rather than
construction laws arguably contributing to the complexity of
establishing anti-seismic measures for such buildings®. Under
such circumstances, future studies and research need to examine
how to secure the safety of people using historical buildings as

well as how to promote anti-seismic measures.

3-2 Systems and Initiatives Operated when Disaster-affected
affect Cultural Heritage Sites

When the Sichuan earthquake struck, emergency measures
were carried out effectively, plans had already been put in place
within cultural relic offices at all administrative levels based on

a line of command per division reflecting China’s own political
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make-up. An hour and thirty minutes after the earthquake struck,
Premier WEN Jiabao headed to his airfield and established the
“Wenchuan Earthquake Relief Command Team” while flying
to the scene. However, without waiting for the command
teams established by the national government, command
teams were formed at each site in accordance with their own
authorized emergency plans. These teams set about gathering
information to report to the nation and taking appropriate
emergency measures. With regard to divisions responsible for
cultural heritage protection, the State Administration of Cultural
Heritage entered the site a mere two days after the disaster and
started to give specific instructions but at that time information
relating to the post-disaster situation gathered by cultural relic
offices was already being distributed to the State Administration
of Cultural Heritage. This information greatly contributed to
the decision-making processes of the State Administration of
Cultural Heritage. It could be argued that this rapid response
and information-gathering at the scene enabled the State
Administration of Cultural Heritage to take positive and precise
action and to distribute information.

However, many cultural relic offices assigned to the day-
to-day management of the cultural heritage sites in Chengdu
and Dujiangyan were unable to respond fully to the Sichuan
disaster in accordance with existing response plans. This was
because existing plans had centered on predicted disasters such
as flooding, landslides, fire and theft. Of course earthquake
measures were included there too, but the size of the
earthquake and the extent of the damage caused had surpassed
all predictions because this region had not suffered a major
earthquake since 1933. Significant problems that arose were
that the total destruction of lifestyle related facilities had not
been predicted; ensuring the physical safety of staff; and a lack
of preparation such as storage of daily essentials. All cultural
relic offices are revising emergency measure plans based on the
essential lessons learned from this earthquake.

4. Case Study Analysis
4-1 Overview of the Earthquake and Its Damages

The Sichuan earthquake which struck on May 12th, 2008,
occurred at the Longmenshan fault zone bordering the Tibetan
Plateau and the Sichuan Basin (Fig. 3). The scale of the
earthquake was a magnitude of eight (as announced by the
China Seismological Bureau), and its hypocenter was situated
in the Yingxiu area of Wenchuan Prefecture at a depth of 10
to 14 km. Damage included the loss of approximately 70,000
lives, the disappearance of approximately 18,000 people and the

economic loss is estimated to extend to 845.1 billion yuan RMB
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(approximately 13 trillion yen) (as announced by the Chinese
Government in September, 2008). Because the earthquake hit
mountainous regions, characteristics of the damage caused
included the collapse of buildings and the destruction of lifelines
such as roads as well as landslide, mudflows and the formation
of dammed lakes.

Sichuan Province is located on the border of the two Tibetan
Plateau and Yangzi crustal blocks. Its terrain rises to the west
and lowers to the east, reaching a maximum height difference
of approximately 7,000 m. The Qingzang Plateau and Yungui
Plateau which cover almost two thirds of the Sichuan area is
mainly an orogenic belt that continues to grow even now. Due to
this, many active faults flank the Longmenshan Mountains which
border these plateaus and the Sichuan basin, and looking back
to the 20th century for evidence of two earthquakes exceeding a
magnitude of seven occurring at the Longmenshan fault (1933
Maoxian Diexi earthquake and 1976 Songpan earthquake). \We

Figure 3 Topography and seismic center of Sichuan province
(superimposed on an image obtained from Google earth)

Image 1 Overlooking the Longmenshan Mountains from Dujiangyan

"

Image 2 The post-disaster condition of Tielong-dian hall and
Jidangpu-dian hall (obtained from National Research Institute for
Cultural Properties, Tokyo (Ed.), 2009)

Image 3 The post-disaster condition of Yunyan-si temple (obtained
from National Research Institute for Cultural Properties, Tokyo (Ed.),
2009)

Image 4 Disaster-affected class one cultural relics in Wenchuan
province (obtained from National Research Institute for Cultural
Properties, Tokyo (Ed.), 2009)
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Image 5 Damaged roof tiles of Wuziguan shrine in Xixiang, Shaanxi
province (photograph taken by ZHAO Qiang) (photograph supplied by
the Cultural Relics Bureau of Shaanxi Province)

Image 6 Post-disaster condition of Wuyunlou building and

Zhangliang-miao shrine in Liuba prefecture, Shaanxi province

(photograph taken by ZHAO Qiang) (photograph supplied by the
Cultural Relics Bureau of Shaanxi Province)

Image 7 Post-disaster condition of Cultural Relics Bureau of

Chencang, Baoji, Shaanxi province (photograph taken by Baoji

Cultural Relics Bureau) (photograph supplied by the Cultural Relics
Bureau of Shaanxi Province)
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can also add the 2008 Sichuan earthquake to the list of recent
earthquakes centered in this region. Based on this data, it can be
said that earthquakes occurring at the Longmenshan fault strike
once every 30 years. Further, the frequency of natural disasters
is extremely high because gorges crisscross the high mountain
range. Looking at Sichuan’s history of disasters, including
earthquakes, floods, mudflows and landslides, one could call it
the disaster capital of China.

4-2 Status of Damages on Cultural Heritage

In Sichuan Province, where the earthquake was centered,
there were significant damages to 83 Historical Monuments and
Cultural Relics under State Protection®; 174 monuments and
cultural relics under provincial protection; and 814 monuments
and cultural relics under city and prefectural protection (Images
2 and 3). This not only applied to immovable heritages, 83

Image 8 Part of Erwang-miao Shrine damaged by the disaster

Image 9 Plastic sheets covering the roof of the disaster-affected
Fulongguan Shrine
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Image 10 Disaster-affected Wenxing tower, An prefecture

Image 11 Post-disaster condition of Qiang village, Taoping (obtained
from National Research Institute for Cultural Properties, Tokyo (Ed.),
2009)

Image 12 Post-disaster condition of watchtowers in Taoping Qiang
village (obtained from National Research Institute for Cultural
Properties, Tokyo (Ed.), 2009)

13

museums and cultural heritage storage facilities were also
affected, and 220 important relics stored at these places were
damaged (Image 4). Also, not only Sichuan Province, but
the earthquake also affected neighboring provinces. A total
of 35 Historical Monuments and Cultural Relics under State
Protection, 35 monuments and cultural relics under provincial
protection and 16 under prefectural protection in Shaanxi
Province were affected by damage such as cracks and collapsed
walls and 307 relics deposited with museum storages also were
damaged (Images 5, 6 and 7). Further, reports were made of
damages such as cracked statues in the famous tourist location of
Maijishan Grottoes in the Gangsu Province”.

At the “Japan-China Workshop on Earthquake Resistance
Measures for Cultural Heritage” that was jointly held by the
Japanese Agency for Cultural Affairs and the Chinese State
Administration of Cultural Heritage in February, 2009, the
Cultural Relics Bureau of Sichuan Province Vice Director,
WANG Jing, provided a detailed report of the damage affecting
Sichuan Province. According to this report, Sichuan’s damage,
which outweighed that of other provinces, largely included
damage to wooden buildings and 186 national and provincial

Image 13 Collapsed cultural relics bureau of Hanyuan prefecture
(obtained from National Research Institute for Cultural Properties,
Tokyo (Ed.), 2009)

Image 14 Ceramics damaged in cultural relic offices (obtained from
National Research Institute for Cultural Properties, Tokyo (Ed.), 2009)
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level cultural relic protection units alone were affected. Among
these disasters, it is said that the Erwang-miao Shrine and
Fulongguan Shrine in Dujiangyan (Images 8 and 9) were most
affected. As for masonry, 45 building relics incurred damage
particularly the Bi tower in Yanting prefecture and Wenxing
tower in An prefecture (Image 10). Ethnic minority buildings
were also impacted with damage affecting 12 cultural relic
protection units. Traditional masonry construction living
residences, particularly Qiangdiao belvedere towers, were
heavily damaged (Images 11 and 12).

Damage inflicted on museum collections of cultural relics
reached a total of 3,167 cases. Since there were no museums in
the districts of Beichuan, Qingchuan and Wenchuan, where the
force of the earthquake was strongest, there was no large-scale
damage. However, the Cultural Relics Bureau of Beichuan which
manages the storage of relics completely collapsed resulting in
the loss of Qiang folklore garments, costumes and embroidery. In
other regions, the buildings of a number of cultural relic bureaus
without anti-seismic measures were damaged and collections
were affected, particularly ceramics (Images 13 and 14). The
buildings of large-scale museums such as the Sichuan Province
Museum, the Jinsha Site Museum and Sanxingdui Museum
were fortunately spared any damage and it is said that their
collections were mostly unharmed. As stated in Section 3, China
is currently building central storages and, as for pilot project in
Sichuan, it was built in Mianyang City. Centralized management
of important relics including first, second and third class relics
had also just got underway in the neighboring prefectures of
Jiangyou, Beichuan and Pingwu. Thanks to this operation, these
relics fortunately escaped damage. However, due to the collapse
of the Tangjiashan dammed lake formed upstream of the Peijian
river which flows through Mianyang City, this central storage
was threatened by flooding so its relics were urgently sheltered
in the Sanxingdui Museum following the earthquake.

Image 15 The Cultural Relics Bureau of Dujiangyan is located in a
corner of the Dujiangyan World Heritage Site

14

4-3 Recovery of Disaster-affected Cultural Heritage Sites
4-3-1 Movements in Sichuan Province
Post-disaster emergency response at the scene

Even though the Cultural Relics Bureau of Sichuan Province®
itself did not incur major damage at the time of the earthquake,
all staff had moved to the courtyard to escape aftershock damage
and they gathered information and continued to work while
listening to news updates on the car radio. Then, approximately
one hour later, the “Sichuan Wenchuan Earthquake Cultural
Heritage Rescue and Protection Command Team” was organized
and it started to take practical action the following day. This
organization was established in line with emergency measure
plans devised by the Cultural Relics Bureau of Sichuan
Province in 2000. At the time, both fixed and cellular telephones
were disconnected but thankfully cell-phone texting was still
functioning so information about cultural heritage damage was
obtained by exchanging text messages with staff at the scene
of the earthquake. Even so, contact was not made with staff at
Mao prefecture — the place most affected — until 5 days after the
earthquake on May, 17th.

Image 16 Interviews at the Cultural Relics Bureau of Dujiangyan

One of the regional cultural relic bureaus most affected was
the Cultural Relics Bureau of Dujiangyan®. There, total staffs
of about 20 people were assembled in government buildings
and after they were all taken account for, they divided into 3
teams and one moved paintings from the affected relics offices

to places of safety. The other two teams spread to east and west,

Image 17 Report of damage status
survey compiled by the Cultural
Relics Bureau of Sichuan Province
(obtained from the website of the State
Administration of Cultural Heritage)
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and started on identifying the state of damage to all the buildings
in the park. Even when the day came to close, the staff did not
go home and tightly guarded the cultural relic offices without
confirming the safety of their families. Since all of the cultural
relic office’s ceilings had collapsed, they made a temporary
roof with plastic sheets. This action was necessary to protect
the relics from rain which started to fall from the night of May
12th. The staff themselves built improvised barracks with plastic
sheets on small, level land next to the cultural relic office and
kept night watch. At that time in Dujiangyan City, water, gas
and electricity were all out of service so night watch had to be
carried out by using a torch, and the staff relied on dry instant
noodles and mineral water for food and drink.

On the following day of May 13th, three directors from
the Cultural Relics Bureau of Sichuan Province took charge
and formed ranks of two to three people. Those ranks then
entered the disaster-affected areas and got to work. Although
they were unable to reach some areas where transport links
had been completely cut off, the staff went to cultural relic
protection units, cultural relic offices and museums where
still accessible, and checked up on people working in cultural
heritage protection divisions and confirmed the damage status
and collected information. The information these staff walked
around and collected themselves was soon submitted to the
State Administration of Cultural Heritage enabling that office
to compile a dossier of information. Regions that could not
be surveyed due to cut-off transport links included Beichuan
prefecture, Wenchuan, Mao prefecture and Li prefecture.

Meanwhile, Chengdu Municipal Bureau of Culture’ had
similarly organized three teams and set about visually inspecting
the status of damage to cultural heritage in the city. These teams
each contained leaders with specialist knowledge who oversaw
emergency measures and cultural heritage protection while
carrying out a visual inspection.

Image 18 Interviews at the Chengdu Municipal Bureau of Culture
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On May 14th, the Cultural Relics Bureau of Sichuan Province
cooperated with staff from cultural relic protection units in
Chengdu city and started to deliver necessary living supplies to
the affected regions. Specifically, directors from the Chengdu
Municipal Bureau of Culture and cultural relic offices delivered
gas canisters and stove burners as well as vegetables and other
foodstuffs to all affected sites. This enabled workers at the
scene to carry out recovery processes while finally being able to
have a hot meal. It is claimed that such living assistance within
organizational units is not only to cultural heritage protection
divisions, but also common for all the divisions in China.

At the same time, the Cultural Relics Bureau of Sichuan
Province notified all museums and cultural relic offices of
action to be taken for post-earthquake clear-up, shielding,
disinfection, reinforcement and so on. Some of the relics
under the jurisdiction of the Cultural Relics Bureau of Sichuan
Province included places that were tourist destinations. Because
many buildings had collapsed in these areas, there were some
tourist casualties. On May 15th, once all the dead and wounded
had been transported out of all cultural relic protection units,
the first job was to organize the site and thoroughly disinfect it.
Next, wooden buildings that had collapsed and were in a state
of ruin were instructed to be shielded and protected from rain.
Further, workers were advised to speedily reinforce buildings
that had not collapsed but were leaning and displayed cracks
by inserting some kind of support. While delivering such
instructions to subordinate offices, the Cultural Relics Bureau
of Sichuan Province started working towards to prepare funds
to cover the costs of carrying out post-disaster clear-up work,
shielding, disinfection and reinforcement incurred by all offices
under its jurisdiction, as well as the enforcement of post-disaster
reconstruction systems.

The Chengdu Municipal Bureau of Culture, which was closer
to the scene, organized two emergency measure teams and made
a start on restoration work. One was the “Cultural Relic Disaster
Reduction Command Team” established to administratively
supervise subordinate municipal, prefectural and district offices.
The other was the “Expert Advisory Team”, set up to provide
technical advice and leadership. The Expert Advisory Team was
composed of Sichuan and Chengdu-origin experts in the fields
of historical architecture, building construction, economics,
geology, historical studies, heritage management, historic site
planning and archaeology. In addition to giving advice on
emergency measures, they travelled to sites to examine the
validity of restoration plans that had been subsequently drawn
up, and provided advice and recommendations for these plans.

On the same day these multi-leveled organizations at the
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scene were each taking action, the Vice Director of the State
Administration of Cultural Heritage, Mr. DONG Mingkang,
entered the affected site. After arriving in Chengdu, he visited
Dujiangyan and on the following 15th visited with Mianzhu,
Shifang and Mianyang while calling on those affected by
the disaster. When it was pointed out at a debriefing session
conducted after his inspection of Dujiangyan that there were
not enough makeshift tents, it was immediately decided that
the State Administration of Cultural Heritage would supply 100
tents.

On May 19th, CHAN Jixiang, the Director of the State
Administration of Cultural Heritage, inspected Dujiangyan
and he also visited some affected sites at Mianyang and
Jiangyou. Thus, top-ranking officials in cultural heritage
protection administration visited affected sites one after the
other within an extremely short time of the disaster, and the
interviewees that participated in this research were unanimous
in stressing how important it was that people involved at the
scene received encouragement and restoration leadership. For
example, the interviewees stated that the support of the nation
helped keep their spirits up and the leadership provided by the
State Administration of Cultural Heritage, while facing the
dilemma between saving peoples’ lives and carrying out their
duty to protect cultural heritage, was extremely instrumental in
overcoming the sadness and difficulty of achieving their mission.

On May 16th, 100 tents acquired by the State Administration
of Cultural Heritage were delivered to Chengdu city. The
Cultural Relics Bureau of Sichuan Province took possession
of these tents, loaded them together with makeshift beds and
futons onto cars, and distributed them to areas that had incurred
extensive damage. This enabled an average of at least 3 tents to
be distributed to each cultural relic office.

Cultural heritage restoration movements

Image 19 General earthquake damage
restoration plan created by the State
Administration of Cultural Heritage
(obtained from the website of the State
Administration of Cultural Heritage)

On May 19th, one week after the earthquake, the State
Administration of Cultural Heritage Director, CHAN Jixiang,
visited affected areas, and on the night of the 20th, a Disaster
Relief Mobilization Assembly addressing cultural relic matters
was held at Wuhouci Shrine in Chengdu city. This was the first
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meeting regarding the earthquake relief between cultural heritage
protection divisions. On the following May 29", the Sichuan
Earthquake Disaster Relief and Protection Technical Research
Conference were held again by the State Administration of
Cultural Heritage. The conference was attended and conducted
by Vice Director Dong, and 19 institutions from scientific
research groups and graduate schools within China participated
such as the Chinese Academy of Cultural Heritage, China
Architecture Design and Research Group, Qinghua University,
Beijing Research Institute of Ancient Architecture, Hebei
Province Ancient Architecture Protection and Research Institute,
and Zhejiang Province Ancient Architecture Design and
Research Institute. At this conference, the State Administration
of Cultural Heritage made plans to tackle three issues. These
were, first, to visually inspect the affected areas firsthand and
accurately grasp the status of damage. Second, to promptly
instruct workers what emergency measures they should take
to protect items in a perilous state, particularly buildings. And
Third, to take the initiative and put in place a work system for

Image 20 Erwang-miao Shrine construction signs. Organizations

giving donations and carrying out planning, supervising and

construction were each different, and organizations selected by the
State Administration of Cultural Heritage are in charge.

Image 21 Staff from Guangxi Cultural Relic Protection Center
engaged in restoration work of Fulongguan Shrine
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disaster site recovery. Of all these issues, the third one was
crucial to getting future cultural heritage recovery processes off
the ground. This is because it was considered that if a system
for creating recovery and budget plans was not in place, then
planning work and obtaining funds would be delayed resulting
in delayed recovery. Since this disaster had been so extensive
and unforeseen by the State Administration of Cultural Heritage
and the findings of quick damage estimations showed that many
buildings over a wide area were affected, it was decided that it
would be impossible for Sichuan province alone to undertake
cultural heritage restoration. In response to this difficult
situation, the State Administration of Cultural Heritage proposed
a plan to select experts from across the nation to take on
cultural heritage restoration duties, and actually by pooling their
expertise into a support role at this very Conference, a concrete
system was instantly established. Thus, a national project to
embark on the full-scale restoration of cultural heritage under
the leadership of the State Administration of Cultural Heritage
was born. The results of the conference were that each institution
fulfilled their relief restoration duties towards disaster-affected
Historical Monuments and Cultural Relics under State Protection
in approximately 20 places located in Sichuan province and
cooperated in drawing up design and execution plans for the
restoration of these cultural relics. It was also decided that
restoration work must be completed within 3 years.

On August 1st, the second Technical Research Conference
was held and additional organizations were invited to join the
previous conference participants to help with relief restoration
work. These organizations included the Guangxi Cultural Relic
Protection Center, Beijing University of Civil Engineering at
Technology, Shaanxi Research Institute of Ancient Architecture,
Henan Research Institute of Ancient Architecture, Jiangxi
Cultural Relic Protection Center, Shandong Cultural Relic
Protection Center, Liaoning Cultural Relic Protection Center and
the Xian Centre for the Conservation and Restoration of Cultural
Heritage. Thus, organizations were added to the relief restoration
work program in a top-down manner by the state. As of July,
2009, support institutions have submitted planning proposals for
150 out of 250 cultural relics requiring restoration assistance.

Planning proposals submitted by supporting institutions are
first reviewed by the Cultural Relics Bureau of Sichuan Province
and converted into action after ratification. Priorities for specific
tasks were decided according to the importance of the cultural
heritage and the operating status of surrounding utilities. For
example, Dujiangyan is a world cultural heritage site that as well
as being a site of importance and at the same time an important

tourist resource so restoration was hurried. Also, Dujiangyan
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is fortunate enough to be close to a city so it is well-situated to
transport materials and machines needed for restoration work.
Not only that, under the leadership of the State Administration
of Cultural Heritage Sichuan province, Chengdu city and
Dujiangyan city received full support in pulling in utilities from
the Dujiangyan urban district, such as water and electricity
needed for construction. Due to such factors, relief work was
able to be started as early as June 30th. Thus, in accordance with
such priorities and work conditions, restoration maintenance
systems for all regions are established and now underway.

On the other hand, even in some regions with poor transort
infrastructure, work was hurried along due to a need to protect
and secure the culture heritage of ethnic minority groups.
Emergency construction work commenced as soon as July
15th at Taoping Qiang village; the home of the Chinese ethnic
minority Qiang group. Some of the buildings of this village;
which include traditional Qiang buildings with distinctive stone
towers called Diaolou; had been damaged by the earthquake.
Damage included the complete collapse of some buildings,
cracked walls in others, and some buildings had open walls
with collapsed roofs. Considering that ethnic minorities were
seen to be the biggest casualties since so many lived in the
region most affected by the earthquake, calls to carry out speedy
relief work in their areas were made by ethnic group research
experts. It could, thus, be argued that such a speedy response
was realized because central government leaders were deeply
concerned by this situation and prioritized the safety of the
Qiang people. Subsequently in October, the restoration work of
traditional dwellings also got underway in the Tibetan districts
of Maerkang, and Zhibo with its stone watchtowers.

When carrying out restoration work on these Taoping Qiang
village and Zhibo watchtower buildings, the construction tech-
niques of local artisans were employed to preserve the authentic-
ity and integrity of ethnic minority cultural heritage. In addition,
these local artisans also received training on the philosophy and
methods of cultural heritage conservation with the cooperation
of ICOMOS China. In the cases of Taoping and Zhibo, for ex-
ample, training courses were held both for Qiang and Tibetan
artisans. These courses aimed to clearly explain the international
philosophy behind cultural heritage restoration to local artisans,
and were conducted with the participation of Mr. GUO Zhan
from ICOMOS China and the China Architecture Design &
Research Group who was in charge of the earthquake disaster
restoration program for Tapoing.

The above displays cultural heritage restoration movements
focusing on Historical Monuments and Cultural Relics under

State Protection. With regard to provincial, city and prefectural
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level relics, staff from each administrative levels began to rank
and classify them according to the status of damage immediately
after the disaster. Provincial level relics were handled by the
Cultural Relics Bureau of Sichuan Province while city level
relics were overseen by staff from Chengdu Municipal Bureau
of Culture. The classification was essential to the tidy operation
of subsequent restoration work. It helped to iron out budget
concerns such as the calculation of restoration costs - problems
that needed to be dealt with accurately and promptly. These
multi-level bureaus were able to complete the work between
approximately one and two months.

All management and supervision of actual budgets for national
level cultural heritage are actually undertaken by the city and
prefectural level cultural relic bureaus. Therefore, as one of the
offices at the scene, the Cultural Relics Bureau of Dujiangyan

was ceaselessly engaged in post-disaster restoration work.

Movements towards restoration of museum collections

Image 22 Interviews at the Chengdu Jinsha Site Museum

The Cultural Relics Bureau of Sichuan Province grasped
the status of earthquake damage to museum collections via
subordinate cultural relic bureaus and offices, and categorized
the 3,167 damaged relics according to the extent of damage.
Level 1 referred to relics beyond repair such as items
irretrievably buried under the devastation of a collapsed cultural
relics office. Level 2 was items with major damage and level 3
was items with minor damage. The total number of level 2 and
level 3 relics was 2,053 items. Sequential restoration plans were
drawn up for these restorable 2,053 items and restoration work
got underway. For ceramics damaged at Sanxingdui Museum,
restoration work had already been completed due to financial aid
granted by Beijing and damaged relics at Chengdu Jinsha Site
Museum had also been repaired by an independent budget. The
next task for the Cultural Relics Bureau of Sichuan Province was
to attempt to secure funds to not only restore damaged museum
collections but also to build central storages and museums.
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Work for this is apparently due to commence according to a set
schedule. The Cultural Relics Bureau of Sichuan Province is
not carrying out this relic restoration and facility construction
work alone. Other provincial governments across the nation
including those of Hebei, Beijing, Shaanxi, Shanxi, and Jiangxi
are also providing help and, as of now, there are no plans to seek
international assistance.

The item receiving the most attention among these restoration
plans is the building of central storages. Because the central
storage established in Mianyang city contributed greatly to the
protection of its relics from the earthquake, the effectiveness
of using such buildings as an anti-seismic measure has been
reappraised and is now heavily promoted. Further, based on
the lessons learned from this earthquake, other anti-seismic
measures are also being reviewed. This includes anti-seismic
building design as well as the preparation of earthquake-resistant
storages helves, and locking away and storing cultural heritage
items in storage boxes.

Systems of providing financial aid for restoration support

projects
Since it was necessary to take rapid action after the earthquake

before it was possible to determine budget figures for restoration
support, the Cultural Relics Bureau of Sichuan Province had to
take urgent measures such as apply for a loan of 20 million yuan
RMB from Dujiangyan city. To gain costs for cultural heritage
clear-up, shielding, disinfection and reinforcement work, the
Cultural Relics Bureau of Sichuan Province made a direct report
to the State Council since the State Administration of Cultural
Heritage had been very supportive and was allocated 30 million
yuan RMB from a fund provided by the Premier of the State
Council of the People’s Republic of China.

Costs for the restoration of Historical Monuments and Cultural
Relics under State Protection were initially scheduled to be
born by the various nationwide institutions providing the design
and construction work. However, a cultural heritage restoration
budget was later allocated by the State so projects are now being
reimbursed by this fund. An example of this can be seen with
Erwang-miao Shrine and Fulongguan Shrine in Dujiangyan
city. Reconstruction design of these shrines was overseen by the
Qinghua University in Beijing and estimated costs for restoration
were calculated at approximately 100 million yuan RMB. Costs
were initially scheduled to be born by Qinghua University and
institutions responsible for construction work but Dujiangyan
city was subsequently able to finance all institutions from the
100 million yuan RMB reconstruction budget that was later

allocated by the State.
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Image 23 Interviews at the Cultural Relics Bureau of Shaanxi
Province

Aside from these public funds, a large number of donations
were also made by individuals and institutions within China. The
calligrapher and director of Cultural Relics Press, SU Shishu,
arranged a sale of his own works and he donated the entire two
million yuan RMB he made from the sale to the restoration of
the Zhibo watchtowers. Also, the GUO group of Guagzhou
provided three million yuan RMB for the restoration of Kaishan-
si Temple in Yaan, Rongjin prefecture and the Macao fund
donated 100 million yuan RMB for the reconstruction of the
Beichuan Qiang Folk Museum. Individuals and institutions that
donate money are esteemed in China so the financial amount
they donate is used for the cause of their choice.

For provincial and city level cultural heritage restoration
costs, the relevant administrative level of the cultural relic office
request funds by each making a report to national, provincial and
municipal governments based on their drafted disaster damage
reports and restoration costs calculations. Once the damage status
of cultural heritage items had been ranked accorded to damage
extent, the Chengdu Municipal Bureau of Culture swiftly drew
up restoration plans and reported them to the Chengdu Municipal
Committee and the municipal government. As a result, cultural
heritage restoration was deemed to be extremely important and
51 million yuan RMB was contributed from the 2009 budget.
The Chengdu Municipal Bureau of Culture was then able to plan
the order of restoration work as well as budget allocation and get
on with its work. These funds have been used to restore ancient
architecture, improve museums and cultural relic office facilities

and restore museum collections.

4-3-2 Movements in Shaanxi Province

Post-disaster emergency measures and restoration process

When the earthquake struck, people at the Cultural Relics
Bureau of Shaanxi Province® also felt large tremors, and there
was damage such as falling furniture and dropped light fittings.
While it was clear that an earthquake had occurred, information

relating to the earthquake epicenter could not be obtained, and
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apparently 30 minutes passed before they learned that a major
earthquake had struck the Sichuan province. At that time, bureau
staff organized teams to call subordinate bureaus and instructed
them to gather basic information about the status of damage
in all cities. According to the interview, this system of link-
up between province and city often takes place so when urgent
matters arise a line of command is already determined, ensuring

systematic cooperation between the bureaus.

Image 24 General Shaanxi province
cultural relics rescue and protection
plan created by The Cultural Relics
Bureau of Shaanxi Province (obtained
from the State Administration of
Cultural Heritage website)

The following day, it was confirmed that up to 20 people from
Shaanxi province were lost. The Cultural Relics Bureau of
Shaanxi Province organized two teams with experts to survey
the status of the damage to cultural heritage and for the next
ten days those teams surveyed the extent of damage to cultural
heritage items within the province. The experts that took part in
the survey were a combination of cultural relic bureau officers
and local university specialists in the fields of architecture,
engineering, cultural heritage protection and geology. The survey
checked off damage to cultural heritage items one-by-one and
assessed the urgency of restoration work. The findings showed
that 86 cultural relic protected units and 307 museum collection
items had been damaged. These results were incorporated
into a report document which was then submitted to the State
Administration of Cultural Heritage. During this process, the
Bureau staff state that it was extremely difficult to assess when
to switch their operation from humanitarian relief to cultural
heritage relief activities. This difficult situation was alleviated
by the State Administration of Cultural Heritage who gave
instructions to switch operations which, as far as people at the
scene were concerned, was an extremely important directive.
Once the above report had been submitted, the next task
was to estimate costs needed to cover restoration of these
cultural heritage items. The Cultural Relics Bureau of Shaanxi
Province delegated this task to experts who conducted more
detailed surveys of the damage status and produced estimates
of restoration costs. Damage status was then classified into four
categories based on the extent of damage as assessed by these
expert groups. Then, based on the report made by the experts,
the planning division of the Xian Centre for the Conservation
and Restoration of Cultural Heritage estimated costs in
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accordance with the calculated base amount of restoration costs
for each damage level. Based on the amount of work carried out
over six months, it was discovered that the amount of damages
(combined amount of labor and material costs) for cultural
heritage items in Shaanxi province rose to a total amount of
196 million yuan RMB. Costs incurred for cultural heritage
restoration were covered in principal by the national government
for Historical Monuments and Cultural Relics under State
Protection; provincial government for provincial level relics;
and the municipal government for city level relics but due to the
enormity of this earthquake, exceptions were apparently made
such as the province chipping in to cover costs of damage to
national level relics.

After such work and budget planning was completed, Cultural
Relics Bureau of Shaanxi Province entrusted the Xian Centre for
the Conservation and Restoration of Cultural Heritage and the
Shaanxi Research Institute of Ancient Architecture to formulate
the “Shaanxi Cultural Relic Rescue and Protection Program”
(Image 23), which stipulates that all cultural heritage restoration
work will completed in a three year period. Restoration work
is currently being carried out by the province and city in
accordance with this plan.

Movements to support the restoration of cultural heritage in

Sichuan province
Shaanxi province’s place in history as the cradle of

Chinese civilization for thousands of years is illustrated by
its inexhaustible supply of cultural heritage items, and the
province is also well-known as a beehive of scientific research
relating to cultural heritage protection. Due to this background,
Shaanxi is home to two of China’s most prominent specialist
cultural heritage protection institutions - the Xian Centre for
the Conservation and Restoration of Cultural Heritage and the
Shaanxi Research Institute of Ancient Architecture.

As stated previously, the restoration work of 45 Historical
Monuments and Cultural Relics under State Protection affected
by the disaster in Sichuan province had been carried out under
the initiative of the State Administration of Cultural Heritage
who had gained support for this work by exploiting the first-
class skills of cultural heritage protection institutions all over
the nation. The two Shaanxi institutions mentioned above were
both selected to join the cooperation, which provided restoration
assistance with seven sites including Qingcheng-shan hill and
six other Historical Monuments and Cultural Relics under
State Protection. It is said that both institutions formulated a
restoration program over three to four months and are currently

carrying out restoration work in line with that program.
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Image 25 Lingbaoxiu-yuan before the disaster (obtained from the
State Administration of Cultural Heritage website)

Image 26 Lingbaoxiu-yuan before the disaster (obtained from the
State Administration of Cultural Heritage website)

Image 27 Lingbaoxiu-yuan after the disaster (obtained from the State
Administration of Cultural Heritage website)
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Image 28 Lingbaoxiu-yuan after the disaster (obtained from the State
Administration of Cultural Heritage website)

Image 29 The workshop between Chinese and Japanese
experts regarding anti-seismic measures for cultural property
buildings

Image 30 Visual inspection of Dujiangyan conducted during the
workshop
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In China, because the State Administration of Cultural
Heritage has requested provincial cultural relic offices to
optimize risk management, all provinces have apparently
been developing risk management systems. Further, it is also
maintained that it is common for related institutions to provide
reciprocal support in times of crisis such as when a disaster
strikes in an external province. It is stated that such reciprocity
enabled Shaanxi province to swiftly respond to both the
emergency situation within its own borders as well as provide

support to other provinces

4-4 International Cooperation

Although offers of post-disaster support were obtained from
some of overseas countries and international institutions, only
the offers of three nations/institutions were actually taken up.
These were UNESCO, French governments and Japanese
governments.

UNESCO contributed 1.5 million yuan RMB via its Beijing
office to the restoration of the world heritage site, Qingcheng-
shan hill. Due to these funds, restoration work on this site has
already started.

Further, the French government through its Consulate
General in Chengdu offered to provide technical assistance
for the reconstruction of Lingbaoxiu-yuan (Figures 25 to 28)
in Pengzhou. This building, which is situated in the outskirts
of Chengdu city, is a Christian monastery built by a French
missionary in 1908, hence the interest of the French Consulate
General. However, because the monastery building was a brick
and wooden construction, it was severely damaged by the
earthquake and mostly collapsed. The French government started
by sending their own historical architecture experts and history
experts in August and, to date, have carried out a total of three
visual inspections. Offers to carry out inspections are always
made via the French embassy and a report has been submitted
to the relevant staff for each operation. While China itself has
ultimately carried out restoration planning work and born costs
for the monastery, France has provided technical assistance by
way of advice from its experts in relation to restoration plans.

In the case of Japanese cooperation, the Japanese government
presented a list of possible items for which it could provide
assistance during talks between Japanese Prime Minister Fukuda
and the Chinese President HU Jintao who was visiting Japan to
attend G8 Hokkaido Toyako Summit on July 9. . This list placed
stress on post-earthquake experience, knowledge and technical
skills based on an overall plan drawing on knowledge gained
from the restoration program of the Hanshin Awaji earthquake.

One item included in this comprehensive list included cultural
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heritage restoration support so the outcome of subsequent
deliberations between related parties from both countries was
to arrange a workshop for experts based on themes including
building protection and restoration and anti-seismic measures
as well as anti-seismic measures for museum facilities and their
collections. This workshop, entitled “Japan-China Workshop
on Earthquake Resistance Measures for Cultural Heritage”
was held in February, 2009 and was attended by 76 experts
from Japan and China. It was a very worthwhile workshop that
covered ground not usually discussed in Japan and, and through
presentations and on-site inspections that took place over four
days, cross-disciplinary issues relating to cultural heritage and
anti-seismic measures were discussed (Images 29 and 30). LI
Pei, the Director of the Museum Center of the Cultural Relics
Bureau of Sichuan Province and the person who organized
Chinese preparations for the workshop, commented that although
the workshop fell at a very busy period just before restoration
plans were due to get underway, useful opinions were needed on
a number of matters at the time so it was opportune that valuable
ideas between Chinese and Japanese experts were able to be
shared.

Image 31 Interviews at the State Administration of Cultural Heritage

In addition to this, inspection groups few countries visited and
pledges of support were made but, apart from the examples
noted above, none materialized into definite action. The Chinese
State Administration of Cultural Heritage argue that there
are two aspects that need to be examined when considering
emergency support on cultural heritage from overseas countries
and institutions. These two aspects are regulatory restrictions
and technical issues. Firstly, in China there exists a “Cultural
Relics Protection Law” to protect Chinese cultural heritage and,
based on the framework of that law, cultural heritage protection
procedures are determined. This law has first and foremost been
prescribed for the people of China and, while foreign nationals
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must also obey this law, if they try to become involved with
Chinese cultural heritage, even if it only means to carry out a
research study, they will naturally be subject to strict reviews
and restrictions, and directly carrying out restoration work on
cultural heritage sites is prohibited in principle. Conversely,
this can be easily understood considering that we, Japan, also
prohibit foreign nations from participating in the restoration of
our own cultural heritage. Therefore, it is required for overseas
institutions to provide cooperation, even in the event of an
emergency, that falls in line with the fundaments of Chinese law.
Secondly, the difference between the notion of protection and
technology presents an even greater problem. This issue was
often raised during the previously introduced February, 2009,
“Japan-China Workshop on Earthquake Resistance Measures for
Cultural Heritage”, and showed that even between neighboring
countries with similar cultural heritage, technology and ideas
of how to manage cultural heritage greatly differ. When nations
bring in their own ideas and technologies without understanding
the restoration philosophies and technologies of the other nation,
then that can no longer be called “restoration”. For Japan to
become directly involved in the repair work of Chinese cultural
heritage would at the present time be difficult for the reasons
stated above but just trying to introduce its ideas and methods
alone would in reality invite considerable trouble. Accordingly,
irrespective of the urgency of the situation, if both parties are
unable to develop a common understanding of the issues at
hand or find a solution during normal times, then international
cooperation is a problematic issue that requires caution. One
could argue that this policy of the State Administration of
Cultural Heritage explains why international cooperation for this
earthquake was limited to financial aid provision, technological
exchange and offers of advice.

5. Conclusion and Recommendations
5-1 Conclusion

A disaster response system based on China’s social order

The Sichuan earthquake, which occurred on May 12th
2008, not only claimed irreplaceable lives and property, it
also inflicted extensive damage on a considerable number of
precious cultural heritage. What was most noticeable from this
case study of cultural heritage restoration initiatives responding
to this unprecedented disaster was the speed and precision of
the response to cultural heritage protection problems shown
by cultural relics bureaus within the Chinese government. One
could argue this was primarily due to the Chinese social order
based emergency response system being equipped to function

when faced with an actual cultural heritage protection problem.
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In China, organizations at various levels had formulated
response plans to address sudden and critical incidents such
as natural disasters, fire and theft and had installed systems
encouraging action even before the current disaster occurred.
For the current Sichuan earthquake, municipal and prefectural
level cultural relic bureaus entrusted with the affected sites, first,
arrived at the scene and then fully grasped the situation through
initial surveys. In addition, cultural relic bureaus overseeing
municipal and prefectural activities provided logistical support
to bureaus at the scene in the form of supplying everyday goods,
and from the information they gathered, they provided prompt
reports to State Administration of Cultural Heritage. These
movements had already been swiftly initiated by the cultural
relic bureaus even before receiving instructions from the State
Administration of Cultural Heritage. Moreover, based on this
speedily collected information, the State Administration of
Cultural Heritage was able to assess the situation, draw up plans,
assemble the required specialists and head to inspect the scene
despite the response strategy being in its very early stages. For
regional government and central cultural heritage protection
divisions to be able to link-up so impressively under one line
of command and demonstrate action to speedily restore the
situation, is arguably a system that could only be found in China.

Such speedy information gathering and decision-making
enabled bureaus to secure the funds and manpower needed to
crystallize continuing restoration projects. It can be assumed
that this accurate information-gathering is a major reason for
cultural heritage restoration being added to budget requirements
and dealt with almost as fast as other emergency assistance
and restoration for areas such as lifesaving, transport, public
facilities, and utilities.

In addition, it could be argued that the State Administration
of Cultural Heritage visiting the scene of the earthquake at
such an early stage in its capacity as the top administrative
organ of Chinese cultural heritage protection and taking charge
of restoration was also one of a major feature of these post-
disaster activities. Having to buckle down to the task of rescuing
cultural heritage while many people are losing their lives and
without knowing the whereabouts of their loved ones must
have been extremely difficult. Despite this harrowing dilemma,
the Director of the State Administration of Cultural Heritage
himself visited the scene of the disaster and in addition to
providing encouragement took swift action to secure funds and
manpower needed for restoration. According to many related
workers, such actions inspired them to take action themselves. In
addition, one could say that the sight of national leaders leading

and cooperating to help a single province struck down by a
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disaster not only brought related workers in Sichuan together but
also strengthened bonds with a diversity of institutions across
the nation, and led to a concerted national cultural heritage
restoration effort.

The reality of international cooperation

Despite the extensive damage suffered, only three cases of
international cooperation on cultural heritage were identified
and those three cases, which consisted of financial aid, technical
advice and technological exchange, did not include a single
example of practical restoration activities.

The reason for this could primarily be attributed to the fact
that China had already developed a restoration system under
the initiative of the State Administration of Cultural Heritage so
there was no need to wait for international support, and it was
estimated that restoration efforts could be covered by domestic
experts and funds. However, there were also a number of crucial
hurdles facing cultural heritage protection between different
nations. Such hurdles included legal restrictions relating to
cultural heritage protection not to mention differences between
philosophies and methods. It could be said that, in this case, none
of the countries that provided international cooperation fully
comprehended these hurdles and were inadequately prepared to

provide active cooperation.
5-2 Recommendations
In conclusion, we will now provide some recommendations

based on the findings of this research.

What must be done to establish a solid disaster system?

Needless to say, the subject of this study, the People’s
Republic of China, is a socialist state built in 1949 that, despite
witnessing dramatic social changes in recent years due to its
reform and open-door policies, has a vastly different regime to
that of Japan’s. At the beginning of this report, it was pointed out
that one of the objectives of this research was to raise the theme
of “what system must be developed to tackle disasters that may
occur in the future?” The system shown by the Sichuan example
here; which not only encompassed grasping the post-earthquake
disaster status through the cultural relic offices’ vertical line of
command, but also confirming the safety of affiliated staff as
well as supplying food, clothing and shelter; very much reflected
the social order of China, and for our nation to directly intervene
in such activities would be very difficult. While there is often
a tendency to place emphasis on “tangible” improvements
such as building earthquake proof and resistance structures

when discussing anti-seismic measures, the system presented
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here in which people’s hearts and minds were led strongly and
uniformly in the midst of a disaster and, as a result, enabled the
development of a system including the deployment of staff to
swiftly grasp the post-disaster status and get to work on relief
activities, should not be explained away by regime differences
but rather it is something we should learn from. The following
4 points are matters that our nation could apply to our own
systems.

Establishment of a communication system for upper-level

cultural property divisions from each region

Clarification of a command system from upper-level to

regional institutions

Budget allocation system that supports speedy action

Establishment of a communication system linking specialist

state-level institutions and experts that can respond swiftly

to disasters

To deal with the introduction and application of new cultural

heritage ideas such as how to excavate large amounts of cultural
heritage relics while carrying out building work in line with
recent economic and urban development, Chinese experts are
now discussing culture heritage protection philosophies and
methods as well as technological development issues. On this
point, Chinese experts are more enthusiastic than their Japanese
counterparts. With a social order characterized by top-down
communication, it is the vital responsibility of higher-ranking
persons to communicate strong ideas about cultural heritage
protection to subordinates. Such a system fulfills an effective
role in lifting people’s spirits deflated by disasters such as
earthquake and in providing strong leadership. Daily activities
such as communicating the value of cultural heritage and
significance of protecting it serve to consolidate such a system.
Cultural heritage is a precious thing and, founded on this truth, it
is our duty to continue talking about cultural heritage.

Revitalization of routine exchange

It has been pointed out that one of the objectives of this
research was to raise the question: “how can we support and
help overseas nations when they suffer a disaster?” Help from
overseas nations towards the May 12th Sichuan earthquake
may have been surprisingly minor but the two results achieved;
namely French advice provided for the restoration of a
monastery built by a Frenchman in the early twentieth century
and the workshop held by the Japanese to encourage debate
about technical issues facing cultural heritage rescue and
restoration; both provide food for thought about how to support
nations that have efficient social orders and are economically

strong enough to respond to disasters
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This research also showed that despite having a neighboring
country like Japan, which originally learned from China and
continues to this day to treasure cultural heritage such as
traditional wooden houses, China is very distanced from Japan
in terms of current philosophies towards wooden building
protection as well as technological methods. This makes it very
difficult for Japan to participate in protection and restoration
processes even if we were inclined to do so. This does not mean
of course that China is using such differences as an excuse to
spurn exchange with Japan. Rather, it could be that while these
differences exist, there is nothing we can introduce into China,
and Chinese experts are starting to objectively divert their
attention towards this problem. This is exemplified by praise
of the February, 2009 workshop by the Dujiangyan restoration
planning division of Qinghua University’s and that institution’s
seeking of cooperative research with Japan.

Cultural exchange between Japan and China has been
conducted frequently since diplomatic normalization but there
have not been many meetings in a true sense in which experts
exchange frank technical discussion and ideas. In this respect,
also, it will become necessary to engage in discussions to
overcome this common distance between Japan and China. If we
can learn from each other and pick each other’s brains through
such measures, maybe this would lead to the creation of a new
culture of exchange. Inauspicious happenings such as earthquake
disaster could provide a crucial opportunity for this.

This point not only applies to China, it could also be extended
to a wide number of nations. If there are groups of experts that
fully comprehend the cultural heritage protection procedures
of other nations as stipulated by their laws, understand their
philosophies about restoration and technology, can plan
restoration projects while working together with the responsible
people from other countries in times of emergency; then
communication between experts can be carried out swiftly
when a major disaster occurs in another country or at home, and
that can then be developed into international cultural heritage

cooperation while undertaking concrete restoration activities.

! Sasada, Masakatsu. “Geological context for the Wenchuan
earthquake in 2008,” Oyo technical report 28 (2008), 1-14.

® This is applied to non-registered historic buildings.

* In China, so-called cultural properties in Japan are called
“cultural relics (3Z¥1) .” “monuments and cultural relics (3£
YI{FFEBAI) ™ mean cultural tangible heritage. Moreover,

nationally important “monuments and cultural relics” are
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“Historical Monuments and Cultural Relics (413 & s SZ ) {#
HEHT) " However, recently, the idea of “cultural heritage (52
{LIEPE) " has been widely spilled over since the idea of “World
Heritage (TH5UEREE) " was introduced, especially in a tentative
list of the World Heritage and in a Chinese cultural heritage list
for that tentative list. Although the registered cultural properties
are still called cultural relics, Chinese state administration
for cultural properties is the State Administration of Cultural
Heritage in English. Chinese Academy of Cultural Heritage
changed its name from national research institute for cultural
properties, which would be corresponding National Research
Institute for Cultural Properties, Tokyo as well as Nara National
Research Institute for Cultural Properties in Japan. The way of
difference between properties and heritage are same in China
and Japan.

“ A part of the specific damage was on the State Administration
of Cultural Heritage website. http://www.sach.gov.cn/tabid/294/
InfolD/9036/Default.aspx

> It is a public administration for cultural relics. 15 staff work for
administrations for cultural properties in cities and prefectures in
Sinshuan Province.

® It is a bureau for preserving cultural properties, located in
Dujiangyan in Chengdu, Sinshuan Province. It maintains and
manages cultural properties in Dujiangyan, which include
the World Heritage Site of Dujiangyan as well as Qingcheng-
shan hill. 107 staff are specialists of archaeology, history
and language. Some of them work in the safety management
department as well. Another bureau with 500 staff is in charge of
tourism as well as organizing and managing cultural properties.
It cooperates with the Cultural Relics Bureau of Sichuan
province for tourism management and maintenance of cultural
properties.

" An organization for protecting cultural properties in Chengdu
in the City of Sinshuan province. It oversees cultural properties
in cites and relics in Chengdu with 22 staff.

® It is a public organization for cultural relics in Shaanxi
province. It oversees cultural properties in cites and provinces in

Shaanxi province.
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2. Thailand

1. Overview of the Study
1-1 Objective

Cultural heritage is an inheritance belonging to all mankind,
and safeguarding it to pass onto future generations is said to
be the duty of those presently living. However, a great deal of
cultural heritage has been damaged and lost due to man-made
disasters such as fire, theft and war, or natural disasters such as
typhoons and earthquakes. Damage caused by natural disasters
in particular occurs despite man’s best efforts to protect against
it. Ideally measures would be in place that provides the best
protection for all cultural heritage, however limits to the budgets
and human resources available to public institutions make it nec-
essary to carefully allocate resources in order to maximize effi-
ciency in conducting cultural property disaster prevention activi-
ties. Understandably, saving lives and restoring infrastructure are
the immediate priorities following a major disaster, so personnel
are unlikely to be available to rescue cultural heritage at first;
even then, the mental condition of personnel who have survived
the disaster needs to be taken into consideration. Consequently
it is preferable to focus on measures that can be undertaken to
protect and prevent damage to cultural heritage from disasters,
reducing the need for action once disaster has struck. On this
point, one could argue that many overseas countries are looking
to Japan, a country that has witnessed many natural disasters, to
share its expertise in such matters.

At the behest of the Japan Consortium for International Coop-
eration in Cultural Heritage, we have completed a study on the
restoration of disaster-affected cultural heritage. Since the 1970s,
the National Research Institute for Cultural Properties, Tokyo
(NRICPT) has cooperated with other researchers and the Thai
Ministry of Culture’s Fine Arts Department (FAD), a national or-
ganization that primarily concerns itself with the protection of its
cultural heritage. After entering into an agreement with other or-
ganizations in 1992, the NRICPT has been conducting collabora-
tive fieldwork research on cultural heritage conservation, both in
Japan and Thailand. The collaboration between the NRICPT and
the FAD has also been responsible for the “Expert Meeting on
Cultural Heritage: Restoration and conservation of immovable

heritage damaged by natural disasters” in Bangkok. This meet-

ing helped to launch the pooling of information resources on
responses to damage from disasters inflicted on cultural heritage
sites in Southeast Asian countries, including Thailand.

It is well-known that flood damage frequently occurs in
Thailand, caused by heavy rain during the rainy season and by
typhoons. However, in the northern regions, cultural heritage is
also prone to damage from earthquakes. Adopting as a case study
the earthquake damage sustained in May 2007 by the Chom Kitti
Pagoda, located in Chiang Saen in the Chiang Rai Province, we
conducted interviews and a field study of disaster-response mea-
sures undertaken by public institutions, primarily the FAD, as
well as a study of actual damage and restoration work. Through
such research, we examined what contribution Japan could make

in this area.

1-2 Schedule

The study was conducted over three separate occasions be-
tween July and November, 2009. The first two studies were
funded by NRICPT project grants for Southeast Asian studies,
and consisted of interviews, data collection, and meetings in
Bangkok. Towards the end of November, we carried out field
studies of damage sustained at cultural heritage sites, and con-
ducted interviews with local agencies. In addition to this, for the
NRICPT project-funded Southeast Asian studies, we conducted
preliminary meetings in early June and met again in mid-De-
cember to confirm facts. The study schedule and destinations are

shown in the tables, diagrams, and photographs below:

1st Mission (July 2009)

Date | Destination / Mission Details Interviewees and Field Respondents

29 Bangkok: Office of Archaeology, Fine | Mr. Tharapong Surischat (Di-
July | Arts Department (FAD), Thailand Minis- | rector, Office of Archaeology,
try of Culture / Fine Arts Department)

Study explanation; meeting concerning

procedures

As above / Mr. Sitthichai Pooddee (Ar-
Interviews (re: Cultural heritage GIS da- | chaeologist);

tabase) Ms. Wirayar Chamnanpol

(Computer technical officer)

30 Bangkok: Office of Archaeology, Fine | Ms. Wirayar Chamnanpol
July Arts Department (FAD), Thailand Minis-
try of Culture /
Interviews (re: web-based Cultural Heri-
tage database)

As above / Mr. Sudchai Phansuwan (Civil
Interviews (re: two case studies - Chom | engineer);

Kitti Pagoda and Wat Phrathat Doi Su- | Ms. Manatchaya Wajvisoot
thep); general information flow; progress- | (Architect);

ing repair procedures; budget etc. Mr. Surayoot Wiriyadamrong
(Architect);

Mr. Patiwat Tul-on (Architect)
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2nd Mission (September 2009)

Date | Destination / Mission Details Interviewees and Field Respondents
17 Bangkok: Office of Archaeology, Fine [ Ms. Manatchaya Wajvisoot
Septem- | Arts Department (FAD), Thailand Minis-
ber try of Culture /

Confirm facts obtained from previous

study, meeting concerning next field study
18 Bangkok: Department of Mineral Re- | Ms. Manatchaya Wajvisoot
Septem- | sources, Ministry of Natural Resources
ber and Environment /

Data collection

3rd Mission (November 2009)

Date | Destination / Mission Details Interviewees and Field Respondents
22 Chiang Saen: Chom Kitti Pagoda / Mr. Sudchai Phansuwan;
Novem- | Field study (confirmation of damage sta- | Ms. Manatchaya Wajvisoot
ber tus and interviews about situation when

disaster occurred; microtremor measure-

ment)
23 Chiang Mai: Wat Phrathat Doi Suthep / Mr. Sudchai Phansuwan;
Novem- | Field study (microtremor measurement) Ms. Manatchaya Wajvisoot
ber
24 Chiang Mai: 8th Regional Office of Fine | Mr. Sahawat Maenna (Di-
Novem- | Arts, Chiang Mai Museum / rector, 8th Regional Office of
ber Interviews (re: regional office response) Fine Arts);

Mr. Sudchai Phansuwan;
Ms. Manatchaya Wajvisoot

Chiang Mai / Mr. Sudchai Phansuwan;

Inspection of Wat Chedi Luang (the upper | Ms. Manatchaya Wajvisoot

part collapsed due to a previous earth-

quake);

Inspection of Wat Phra Singh (an in-

scription documenting an earthquake is

engraved on the upper part of the of the

pagoda)
25 Chiang Mai / Mr. Sudchai Phansuwan;
Novem- | Inspection of Wiang Kum Kam (affected | Ms. Manatchaya Wajvisoot
ber by flooding and raised groundwater lev-

els)

Chiang Mai: 8th Regional Office of Fine | Mr. Sudchai Phansuwan;

Arts, Chiang Mai Museum / Ms. Manatchaya Wajvisoot

Data collection

Figure 1-1-1: Wide area map of study destinations
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Supplemental Mission (December 2009) * NRICPT-funded

Date | Destination / Mission Details Interviewees and Field Respondents
18 Bangkok: Office of Archaeology, Fine | Ms. Manatchaya Wajvisoot;
D e - | Arts Department (FAD), Thailand Minis- | Mr. Vasu Poshyanandana
cember | try of Culture /
Confirming facts in study records
Department of Mineral Resources, Ministry | Mr. Somjai Yensabai
of Natural Resources and Environment /
Compilation of information concerning
disaster (landslide) prevention
1-3 Members
Mission members are as follows:
Missions
Name Affiliation Tl
17273
Yoko Senior Researcher, Japan Center for International Coop-| v/ [ V' | V/
Futagami | eration in Conservation, National Research Institute for
Cultural Properties, Tokyo
Yutaka Visiting Professor, Tokyo Institute of Technology v
Naka-
mura
Tomomi | Research Fellow, Japan Center for International Coopera- | v/ v
Haramoto | tion in Conservation, National Research Institute for Cul-
tural Properties, Tokyo;
Japan Consortium for International Cooperation in Cul-
tural Heritage
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Figure 1-1-2: Detailed map of study destinations
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Bangkok: Fine Arts Department, Ministry of Culture Chiang Saen: Chom Kitti Pagoda
Chiang Mai: Wat Chedi Luang Chiang Mai: 8th Regional Office of Fine Arts
Chiang Mai: Wat Phra Singh Chiang Mai: Wat Phrathat Doi Suthep

Image 1-1: Photographs of mission destinations
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2. Disasters affecting Thailand and its Cultural Heritage
2-1 Typical Disasters affecting Thailand

Thailand has a total area of 513,115km’. It lies within the trop-
ical zone, between the geographic coordinates of 5° 37" N - 20°
27 N and 97 ° 22 'E- 105 ° 37’ E., The country’s 75 provinces
(Thai translation: Changwat) and the Bangkok metropolitan area
are grouped into five regions according to meteorological and
climatic conditions, namely the Northern, Northeastern, Central,
Eastern and Southern regions. The total population is approxi-
mately 65 million people

Table 2-1: Thai geographical divisions

Region | Characteristics

North- | 15 provinces (Chiang Mai, Chiang Rai, Kamphaeng Phet, Lampang, Lam-
ern phun, Mae Hong Son, Nan, Phayao, Phetchabun, Phichit, Phitsanulok,
Phrae, Sukhothai, Tak, and Uttaradit).

Most regions are mountainous, and are the location of the headwaters of
many major rivers. Mountains running north-south divide Chiang Mai,
Chiang Rai and Nan from several nearby valleys. Thailand’s highest peak,
Doi Inthanon (2,595m altitude), is located in Chiang Mai. The border be-
tween the Northeastern region and the east of the country is marked by a
central plateau. The area that lies between the west-side mountain ranges
and the central plateau is a central basin.

North-
eastern

19 provinces (Amnat Charoen, Bua Lam Phu, Buri Ram, Chaiyaphum,
Kaen, Kalasin, Khon, Loei, Maha Sarakham, Mukdahan, Nakhon Pha-
nom, Nakhon Ratchasima, Nong, Nong Khai, Roi Et, Sakon Nakhon, Sri
Sa Ket, Surin, Ubon Ratchathani, Udon Thani, and Yasothon).

The Northeastern region is mainly plateaux and is indeed known as the
northeastern plateau. The Phu Phan mountains, which extend from the
northwest to the southeast, divide the region into two basins.

Central | 18 provinces (Ang Thong, Ayutthaya, Bangkok Metropolis, Chai Nat,
Kanchanaburi, Lop Buri, Nakhon Pathom, Nakhon Sawan, Nonthaburi,
Pathum Thani, Ratchaburi, Samut Prakan, Samut Sakhon, Samut Songkh-
ram, Sara Buri, Sing Buri, Suphan Buri, and Uthai Thani).

This region is formed of vast lowland through which several tributaries
flow into the Chao Phraya river. Mountains in the north border the West-
ern region.

Eastern | 8 provinces (Chachoeng Sao, Chanthaburi, Chon Buri, Nakhon Nayok,
Prachin Buri, Rayong, Sra Kaeo, and Trat).

The south and south-west areas face the Gulf of Thailand. Most prov-
incesconsist of plains and valleys, but there are some small hills to the

north and east.

South- | East coast: 10 provinces (Chumphon, Khiri Khan, Nakhon Si Thammarat,
ern Narathiwat, Pattani, Phatthalung, Phetchaburi, Prachuap, Songkhla, Surat
Thani, and Yala).

West coast: 6 provinces (Krabi, Phang Nga, Phuket, Ranong, Satun, and
Trang)

The region is sandwiched between the Andaman Sea to the west, and the
South China Sea to the east. Thailand’s western mountain range runs from
the north to the south of this region: the Phuket mountains on the west
coast, and the Nakhon Si Thammarat mountains in the center, form the
region’s mountainous backbone.

The most common natural disasters to affect Thailand include
weather-related disasters, such as lightning and rainy season
flooding and associated landslides. Heavy rain and strong winds
caused by tropical cyclones ensure that these occur almost every
year to varying degrees. The Northern and Western regions close
to the Myanmar and Laos national borders are also susceptible
to earthquakes, since they lie on an active fault (Fig. 2-4). The
Southern region suffered tsunami damage in December 2004, to
the wave triggered by an earthquake centered on the plate below
the offshore areas of the Indonesian island of Sumatra and the
Andaman Sea.
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2-1-1 Floods

Thailand’s climate is influenced by seasonal winds, and domi-
nated by the southwest and northeast monsoons. The southwest
monsoon (from mid-May to mid-October) carries hot air from
the Indian Ocean and generates heavy precipitation, although
rainfall during this period is also attributable to typhoons and
Thailand’s location in the Intertropical Convergence Zone
(ITCZ). While the northeast monsoon (from mid-October to
mid-February) produces dry, cold air, particularly in the high-
latitude areas of the north and east, it also brings heavy rain to
the southern east coastal areas.

Table 2-2: Thailand's seasonal divisions

Season | Period Overview
Rainy Mid-May to All areas are affected by heavy rain. The wettest
mid-October period is from August to September, except for the
southern east coastal areas, which continue to experi-
ence heavy rains from the northeast monsoon until the
end of the year.
Winter | Mid-October to | The climate is generally mild during this period, but it
mid-February is cold in the north from December to January. There
is heavy rain from October to November in the south-
ern east coastal areas.
Summer | Mid-February to | This period falls between the northeast and southwest
mid-May monsoons. Temperatures peak in April.

The annual precipitation for most regions ranges between
1,200 and 1,600 mm. Nevertheless, some upwind areas, such as
Trat in the south, and Ranong on the southern east coast, experi-
ence rainfall in excess of 4,000 mm, whilst other areas in the
central basin and the uppermost areas of the south receive less
than 1,200 mm per annum.

The following table indicates annual precipitation levels ac-
cording to region and season:

The figures indicate that the annual precipitation levels for all
regions are not particularly large compared to Japan. However,
the precipitation is not evenly distributed throughout the year:
there is a clear distinction between the dry and rainy seasons,
and all regions tend to experience flooding during the rainy sea-
son due to the concentrated rainfall.

Table 2-3: Seasonal precipitation levels according to region (units are
in mm, unless otherwise indicated)

Region Winter Summer Rainy Season f‘?;:l(ls;isr)edpita_
North 105.5 182.5 952.1 123
Northeast 71.9 214.2 1,085.8 117
Central 124.4 187.1 903.3 113
East 187.9 250.9 1,417.6 131
South
East coast 759.3 249.6 707.3 148
West coast 445.9 383.7 1,895.7 176

Average figures from 1971 to 2000 (Source: Thai Meteorological Department)
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Figure 2-1: Average monthly precipitation levels from 1971 to 2000
(Source: Thai Meteorological Department)

Tropical cyclones in Thailand usually originate in the North
Pacific Ocean to the west, or in the South China Sea. Inland
and mountainous areas are affected by tropical depressions
(with maximum wind speeds of between 17.2 m/s and 32.7 m/
s), whilst southern areas are heavily exposed to typhoons (with
maximum wind speeds of 32.7 m/s and above). Tropical cy-
clones make landfall in Thailand on average three to four times a
year; the season starts in April, although September and October
are the peak months for typhoons to make landfall. Figures for
January to March are unavailable.

Table 2-4: Tropical cyclone landfall in Thailand over a 54 year period
(1951-2004)

Region | Jan | Feb [ Mar [ Apr [May| Jun | Jul [Aug| Sep | Oct | Nov | Dec |Total
North - - - - 5 2 9 (17 (23 |15 1 -1 72
Northeast | - - - - 1 6 4117 128 |22 4 - | 82
Central - - - - 2 1 1 7 9 2 - | 22
East - - - - 1 1 1 3112 2 - | 20
South - - - 1 - - - - 3114 (24 8 | 50

(Source: Thai Meteorological Department)

Flooding occurs in all regions every year, affecting large num-
bers of people and causing damage that can run into hundreds of
millions of dollars.

Table 2-5: Flood damage between 2001 to 2007

Year ‘No._ of‘ No. of No. of people Damages
flooding incidents | casualties | directly affected | (U.S. dollars)
2007 | 13 (54 provinces) 36 2,326,179 48,224,742
2006 | 6 (—) 446 6,050,674 475,069,103
2005 |12 (57 provinces) 75 2,874,673 1,692,238
2004 | 6 (48 provinces) 27 - 117,502,500
2003 | 17 (66 provinces) 53 — 51,652,000
2002 | — (72 provinces) 216 - 334,632,750
2001 | 14 (60 provinces) 244 - 91,657,000
2000 |12 (62 provinces) 120 — 250,823,500

(Source: Thai Meteorological Department. Damages prior to 2004 were calculated at a
ratio of 40 Thai baht to 1 U.S. dollar)
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Image 2-1: Flooding in Sukhothai, Thailand (September 2002)

2-1-2 Earthquakes

The Thai Meteorological Department has been measuring
earthquakes in Thailand since 1912. These records do not reveal
any earthquakes centered on the country with a magnitude of 6.5
or greater (Table 2-6; Fig. 2-2), nor are there any recorded inci-
dents of ground surface displacement in the past 700 years. Con-
sequently Thailand is not considered to be a tectonically active
region, and its largest envisaged earthquake — a MM VIII (JMA
intensity scale: 6-lower) — is not particularly large compared to
Japan (Fig. 2-4). However, studies carried out over the last 20
years have verified large Holocene displacements. Relatively
large-scale, active faults, some exceeding 100 km, are located
beneath Thailand’s Northern and Western regions (Figs. 2-2 and
2-3), and seismic risk research carried out by the United States
Geological Study (Appendix 1) concluded that there are faults
with the potential to cause M 7-class earthquakes, with recur-
rence intervals spanning from thousands of years to hundreds
of thousands of years. It is possible, therefore, to argue that
an earthquake larger than any previously recorded in Thailand
could strike at any time.

In addition, Thailand is also affected by earthquakes gener-
ated at the plate boundary that lies between the offshore area of
the Indonesian island of Sumatra and the Andaman Sea. The tsu-
nami created by the M 9.0 Indian Ocean earthquake that struck
on 26th December, 2004, claimed the lives of over 5,000 Thai
citizens (Fig. 2-5), and caused considerable damage to Phuket
and Khaolak in the south.

In fact, inscriptions about earthquake damage can be found in
chronicles dating back hundreds of years or more. For instance,
the Wat Chedi Luang pagoda in Chiang Mai was originally 86
m high, but the upper part is reported to have collapsed due to
an earthquake that occurred in 1545, shortening its height to 60
m. Further, there is a legend that the town of No Yot (spelling
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unclear), near the Chom Kitti Pagoda in Chiang Saen where we

Table 2-6-2: Earthquakes felt in Thailand (magnitude of five and over**)

conducted a study for this report, submerged beneath the sea due Ui biceeny e | SR
to an earthquake that struck in the year 460. In recent years, an 13 Dec. 2006 | Mae Rim, Chiang 51 | Shaking felt in Maerim, Sansai,
underwater archaeological study was made at Chiang Saen Lake (©0:02) 2?;;1,\,, 08.93 E Chiang Mat and Chiang Ral.
where the town was believed to have been located. Although 21 Dec. 1995 | Phrao, Chiang Mai 5.2 | Shaking felt in Muang, Chiang
(23:30) 19.7N,99E Mai, Chiang Rai, Lamphun, Lam-
no remains were discovered, a study of the sedimentary layers pang, Phayao, Mae Hong Son.
Slight damage near the epicenter.
revealed indications of habitation at one time, according to Mr. 1 fatality.
Sahawat of the 8th Regional Office of Fine Arts. 9 Dec. 1995 | Rongkwang, Phrae 5.1 | Shaking felt in Chiang Mai,
(20:26) 18.2N,99.8 E Chiang Rai, Lamphun, Lampang,
Phayao, Phrae, Uttaradit, Nan.
Slight damage in Phrae.
Table 2-6-1: Earthquakes felt in Thailand (magnitude of five and over*) - - - -
. ‘ _ 11 Sep. 1994 | Saruai, Phan 5.1 | Shaking felt in Saruai, Phan,
Date Hypocenter Magni- | Regions that felt tremors (Modified (8:31) 19.46 N, 99.6 E Chiang Rai. Buildings had slight
(Local Time) tude | mercalli intensity) damage near epicenter, including
23 May 1922 | Burma 7.9 | Bangkok (IV) the hospital, school, and temple in
(09:24) 2LON, 97.0E Phan, Chiang Rai
5 May 1930 | Burma 7.3 | Northern and Central parts, Bang- i '
(20:46) 170N, 965 E kok (V) 20 Jan. 1999 | Laos, Hongsawadi, 5.9 | Shaking felt in Muang, Tawang-
4 Dec. 1930 | Burma 7.3 | Northern and Central parts, Bang- (03:59) Saiburi pha, Thungchang, Nan, Phrae,
(01:52) 182N, 965E kok (V) 19.90 N 100.78 E Phyao, Chiang Rai. Slight damage
16 May 1933 | Northern Sumatra 6.5 | Surat Thani, Stoon, Phangnga (V) in Northern areas, Nan and Phrae.
(08:12) Islands
7.0N,96.5 E 18 Jul. 2002 | Myanmar 5.0 | Shaking feltin Chiang Rai
22 Sep. 1965 | Burma 5.3 | Chiang Mai, Chiang Rai, Lampang, (16:50) 201N975E
(18:25) 20.75 N, 99.26 E Lamphun, Mae Hon Son (V) - - -
14 Feb. 1967 | Andaman Sea 56 | Bangkok (IV) 2 Nov. 2002 | South Sumatra 7.5 | Shaking felt in Hatyai, Sonkhla
(08:36) 13.7N, 96.5 E (08:26) 3.02N96.18 E
12 _A%f- 1967 Nf"':fm Sumatra 6.1 | Sonkla, Stoon, Phuket (V) 22 Jan. 2003 | Near Off-shore Suma- | 7.0 | Shaking felt on upper floor in
(11:52) Sre gsate (10:00) tra some high rise buildings in Bah-
28 Apr. 1971 | Burma-China Border 5.6 | Chiang Mai (V) 59N9.6E gkok and almost all parts of the
(22:32) 22.98,101.02 south.
(1170ng 1975 $ak80ng Yang district, | 5.6 | Northern and Central Parts (V-VI) 14 Sep. 2003 | Sumatra 5.0 | Phuket
: al
17.6,97.9 North Sumatra area
2 Aug. 1978 | Thai-Laos Border 5.1 | Chiang Rai (IV) 18 Sep. 2003 | Laos-Myanmar 55 | Chiang Rai
(14:46) 20.5, 100.7 border;
4 Apr. 1983 | Northern Sumatra 6.6 Bangkok (1V) according to measure-
(16:24) Islands ments by Earthquake
5'_7' 94.7 — - Department, 130 km
15 Apr. 1983 | Si Sawat District, 5.3 | Kanchanaburi and Bangkok northeast of Chiang
(16:24) 1Kjgcsh%ngalﬁr| Mai
22 Apr. 1983 | Sj Sawat District, 5.9 | Western, Northern and Central 2050N1009E
(07:38) Kanchanaburi parts (V-VII) 22 Sep. 2003 | Myanmar 6.7 | Chiang Dao, Chiang Mai. High-
1‘_1'95’ 99'0_7 - . (01:21) 345 km north of rise buildings in Bangkok were
22 Apr. 1983 [ Si Sawat District, 5.2 Kanchanaburi and Bangkok Yangon slightly damaged.
(10:22) Kanchanaburi 19.91 N 95.75 E
14.96, 99.06 . :
24 Apr. 1984 | Burma-China Border | 5.9 [ Chiang Rai (1V) **Data relating to earthquakes with a magnitude of 5 and over was extracted from
(05:30) 221,991 . . the Department of Mineral Resources’ website (http://www.dmr.go.th/main.
15 July 1985 | Burma 5.0 [ Chiang Rai (IV) php?filename=Thaifelt and http://www.dmr.go.th/dmr_data/geohazard/earthquake/
(17:39) - TR — — Homep/Thaifelt.htm)
6 Aug. 1988 | Burma-India Border | 6.8 Mb | Bangkok (in high rise buildings) -
(07:36) 25.1,95.1 7.2 Ms | (111)
6 Nov. 1988 | Burma-China 6.1 Mb | Chiang Rai, Chiang Mai & Bang-
(20:03) 22.79, 99.61 7.3 Ms | kok (in high-rise buildings) (V-VI)
1 Mar. 1989 | Laos 5.1MI | Upper northern part (V)
(10:25) 21.73,97.74
8 Apr. 1989 | Laos 5.2 | Chiang Rai (V)
(04:40) 20.58, 100.48
27 Aug. 1989 | Burma-Thai Border 4.4 Mb | Upper northern part (V)
(22:21) 20.30 N, 98.77 E 5.0 Ml
29 Sep. 1989 | Burma-Thai Border 5.4 Mb | Upper northern part (V1)
(04:52) 20.29 N, 98.77 E 5.5 Ml
10ct. 1989 | Burma- Thai Border | 5.3 Mb | Upper northern part: Minor dam-
(01:19) 20.27 N, 98.85 E 6.0 MI | age in non-structural brick walls in
some taller buildings (V1)
9Jan. 1990 | Andaman sea 5.2 Mb | Ranong
(22:35) 11.59 N, 95.02 E
15 Nov. 1990 | Northern Sumatra 6.1 Mb | Phuket, Songkla and Bangkok (in
(09:34) 391N, 9746 E high-rise buildings)
5Jan. 1991 | Burma 6.2 Mb | Northern part and Bangkok (in
(21:57) 23.61 N,95.90 E high-rise buildings)
1 April 1991 | Burma 6.5 Mb | Bangkok (in high-rise buildings)
(10:53) 15.65 N, 95.69 E
12 June 1991 | Andaman Sea 5.0 Mb | Bangkok (in high-rise buildings)
(10:05) 14.85N, 96.31 E
23 April 1992| Burma 6.0 MI | Chiang Rai, Chiang Mai & Phayao
(21:18) 22.34N, 98.84 E
15 June 1992 | Burma 5.7 Mb | Bangkok (in high-rise buildings)
(09:48) 23.98N, 95.89 E
28 Oct. 1992 | Burma 6.0 MI | Chiang Rai, Chiang Mai, Mae
(14:02) 18.3N,96.8 E Hong Son & Bangkok (in high-rise

buildings)

* Compiled by Sumalee Prachuab, Geophysical Sub-division, Meteorological Department
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Figure 2-2: Active faults, and the hypocenter and scale of past earthquakes in Thailand (Source: Department of Mineral Resources)
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Figure 2-4: Seismic hazard map of Thailand (Source: Department of
Mineral Resources). The 4 zones are divided according to estimates of

Figure 2-3: Map of active faults in Thailand - 4 ! -
modified mercalli (MM) intensity.

(Source: Department of Mineral Resources)

Figure 2-5: Past interplate earthquakes occurring in the vicinity of Thailand (Source: Department of Mineral Resources)
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2-2 Previous Disaster Damage sustained by Cultural
Heritage Sites

According to the Act on Ancient Monuments, Antiques, Ob-
jects of Art and National Museums B.E. (Buddhist Era) 2504
(1961) (Appendix 4), “ ‘ancient monuments’ refer to tangible
property belonging to the fields of art, history or archaeology
which have architectural traits or historical proof of that era, and
includes places such as archaeological sites, historic sites and
historical parks.” Approximately 2,000 registered monuments
are afforded national protection. At the present time, monuments
built up to 50 years previously are eligible for registration, but
this criterion is apparently under review. Approximately 95 %
of currently existing traditional buildings are temple buildings.
While there are differences between regions, Khmer and Lopburi
era buildings used sandstone and laterite while Sukhothai and
Ayutthaya era buildings used brick and laterite. In the Sukhothai
and Ayutthaya eras, plaster was used not only as mortar, but also
for decorative purposes to cover building surfaces, and some of
the decorations still exist today. It is believed that wood and tiles
were also used, however most evidence of this has been lost. In
the case of more recently-built temples, wooden elements, tiles
and mural wall paintings can still be found.

In addition to this, village ruins, building foundations, graves
and kilns have all been discovered by archaeological excavations
after years buried below the earth’s surface.

There are three World Heritage sites in Thailand: the historic
town of Sukhothai and associated historic towns, recognised in
1991, are mainly composed of buildings built from brick and
laterite; the historic city of Ayutthaya and associated historic
towns, recognised in 1991; and the Ban Chiang archaeological
site, recognised in 1992, which contains prehistoric age remains.

Some of the main causes of natural disaster damage to cul-
tural heritage sites can be attributed to water seepage, caused by
rainy season flooding, losses arising from strong winds such as
typhoons, and landslides. Water seeps from rising groundwater
during the rainy season, or flows into remains or foundations that
exist below ground level, as shown by an excavation study. The
water, often mixed with sediment and wood, causes surface ero-
sion. Water penetration can also be an indirect cause of damage:
accompanying outbreaks of moss and algae generate harmful
dirt and biodeterioration, whilst the elution and recrystallization
of the constituent elements of cement (used in bricks, plaster and
restoration materials) that can occur when materials are left for a
long time in wet conditions, can lead to salt weathering. The Wi-
ang Kum Kam site in Chiang Mai is a good example: the site is
located close to a river, and when remains previously covered by

sediment are excavated, water can flow into plots that are below
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ground level, whilst seepage also stems from the relatively high
water table, estimated to be approximately 2 m below ground
level (Mr. Sahawat) (Image 2-2).

In another example, a river lies on the periphery of the World
Heritage-inscribed Ayutthaya National Historical Park, leading
to frequent flooding and subsequent water seepage. As shown in
the Wat Chaiwattanaram photograph below, a waterproof barrier

Image 2-2-1: The Ku Pa Dom site. The roof is set up to protect the
plaster covered on the floor of the remains.

Image 2-2-2: The Ku Pa Dom site. The soil is wet and muddy because
the rainy season has just finished. Those portions of the roof pillars that
were submerged in water are discolored, and algae are clearly thriv-
ing in the remains of the brick wall. Efflorescence is evident near the
boundary of the water seepage areas.

Image 2-3-1: Ayutthaya: Wat Chaiwattanaram
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Image 2-3-2: Ayutthaya: Wat Chaiwattanaram. The difference in eleva-
tion, between the river on the right and the grounds of the temple, is
evident. A laterite fence has been built as a flood-prevention measure.

Image 2-3-3: Ayutthaya: Wat Chaiwattanaram. Flood-prevention mea-
sures under construction.

Image 2-3-4: Ayutthaya: Wat Chaiwattanaram. Waterproof barrier made
from concrete.
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Image 2-3-5: Ayutthaya: Wat Chaiwattanaram. A mobile, shield-like
waterproof apparatus. It can be folded-up when not in use.

to prevent water seepage from the nearby river was being built
when we visited in January 2009, as well as shield-like, mobile
waterproof apparatus that blend in with the surroundings (Fig.
2-3).

Records of past earthquakes describe the damage done by
these natural disasters, and the physical effects are still visible in
many buildings today. As noted previously, for example, the up-
per part of Wat Chedi Luang collapsed in an earthquake in 1545,
yet traces of the damage can still be seen post-restoration (Image
2-4). Another report, this time documented on a plant leaf and
still in existence today, states that the finial from the upper tier of
the Wat Phra Singh Pagoda fell due to an earthquake in 1801 (Mr.
Sahawat).

To maintain up-to-date records on the status of cultural heri-
tage sites that have incurred damage in natural disasters, the GIS
database was created by the FAD; this is intended to correlate
disaster history information from various sources (explained
below), however it is yet to be fully realized and some statisti-
cal information remains elusive. Due to recent organizational

reform, the Regional Office, which was once a subdivision of
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the FAD's Office of Archaeology, now operates at the same or-

ganizational level (see organizational chart in Fig. 3-8), with the

result that it has become more time-consuming to accumulate

disaster-related information. The Regional Offices now only

transmits disaster damage information to the Office of Archaeol-

Image 2-4: Chiang Mai: Wat Chedi Luang. The upper part has largely
collapsed as a result of earthquake damage, and was not reconstruct-
ed during restoration work in 1992.

Table 2-7-1: List of Cultural Heritage sites in all regions affected by
flooding in 2007 (Source: Office of Archaeology)

Location|Name Assigned budget (baht) Implementation Details
Allow-[Equipment,|Total
ance to[supplies,|{amount
staff service fees
4,289,000(111,614,000 | 115,903,000
Office of Archaeology| 150,000 21,832,000 | 21,982,000
(Central)
1 Pon-Petch Fort,| 150,000| 21,832,000 | 21,982,000 |Repairs to the east
Ayutthaya side of the main
fort building.
Maintenance to the
surroundings.
Development of
flood prevention
system.
2nd Regional Office of| 360,000
Fine Arts (Suphanburi)
2-11 |
3rd Regional Office of|1,630,000| 13,675,000 | 15,305,000
Fine Arts (Ayutthaya)
12-14]
Ayutthaya National|1,050,000| 38,521,000 | 39,571,000
Historical Park
15-35]
Sukhothai National -| 3,599,000 3,599,000
Historical Park
36 |
Si Satchanalai Na-| 16,000 1,484,000 1,500,000
tional Historical Park
37 |
7th Regional Office of| 280,000| 4,540,000 ( 4,820,000
Fine Arts (Nan)
38-40]
8th Regional Office| 619,000 9,081,000 9,700,000
of Fine Arts (Chiang
Mai)
4|
11th Regional Office| 184,000/ 2,336,000 2,520,000
of Fine Arts (Ubon
Ratchathani)
2 |

38

ogy when they decide that it is necessary to bill for repair ex-
penses or to assign specialists. Owing to this, we were only able
to obtain flood damage information for 2007 (Table 2-7) on this

occasion.

Image 2-5: Ayutthaya: Pom Phet Fort. .repair, including the introduc-
tion of anti-flood measures (January 2009).
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Table 2-7-2: List of Cultural Heritage sites in all regions affected by flooding in 2007 (Source: Office of Archaeology) (Original document: 3 pages)
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3. Cultural Heritage Disaster Prevention and Damage
Restoration: Thai Systems and Initiatives
3-1 Disaster Prevention Systems and Initiatives
3-1-1 Disaster Prevention Systems
3-1-1-1 Disaster Manegement System

Thailand Country Report 2008 on Asian Disaster Reduction
Center (ADRC) website has good resource to understand Thai-

land’s comprehensive effort on disaster prevention (Appendix 2)

Figure 3-1: The disaster-period system of command
(Asian Disaster Reduction Center (ADRC))

3-1-1-2 Actual disaster response examples

In this section, we will briefly introduce examples of landslide
disaster responses implemented by the Department of Mineral
Resources, based on interviews with the Department’s geologist,
Mr. Somjai Yensabai.

The Department of Mineral Resources carries out research
studies such as the organization of national and provincial land-
slide hazard maps, as well as disaster prevention activities within
the community. The landslide hazard maps indicate that haz-
ard levels vary according to vegetation, geological conditions,
topography, and precipitation levels. Hazard levels increase
significantly in regions with notable granite deposits and heavy
rainfall (Figs. 3-3 and 3-4).

Local disaster prevention measures include the development
of response manuals (Fig. 3-2) aimed at local authorities and
local residents, as well as educational seminars on how regions
should respond when a disaster is imminent. Literature and pre-
sentation materials are tailored to each region. Another initiative

has seen precipitation gauges installed in volunteer households;
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when the precipitation reaches a certain level, they are instructed
to notify the village chief, who then visits the residents of re-
gions in danger by car, informing them of what action to take.
Different levels of precipitation are linked to particular courses
of action. For instance, guidelines state that when the accumu-
lated amount of precipitation reaches 100 mm, preparations must
be made for evacuation, and if it reaches 150 mm, then people
must be evacuated. Similar information initiatives, including
brochures and seminars, have been introduced to approximately
26 provinces that are particularly vulnerable to landslides, and
about 3,000 precipitation gauges have been distributed.

The Department of Mineral Resources continues to seek ways
to improve these region-based observation and communication
systems. Selected personnel in the department monitor a rain
cloud radar every day, and when a region is expected to receive
heavy rainfall, they telephone volunteers there who have precipi-
tation gauges to warn them of impending rain.

Figure 3-2: Landslide-response materials aimed at local authorities in

Phetchaburi \we5u$ province (Source: Department of Mineral Re-
sources). b

In addition, the Department of Mineral Resources has created
a general brochure (distributed in printed form, and available as
a PDF file via the internet) urging caution about dangers other

than landslides.
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Figure 3-3: Nationwide landslide hazard map of Thailand (Source: Department of Mineral Resources, 2004). Lower hazard levels are indicated in
green; red are the highest.
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Figure 3-4: Landslide hazard map (Nan Province, Northern Region) (Source: Department of Mineral Resources, 2005)
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Figure 3-5: Regional communication system and response when a landslide hazard is anticipated (Source: Department of Mineral Resources)
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Figure 3-6: Brochure about tsunamis (Source: Department of Mineral
Resources)

Figure 3-7: Brochure about natural disasters (Source: Department of
Mineral Resources)

3-1-2 Organizations and systems involved in cultural
heritage disaster prevention

The national body responsible for administering cultural heri-
tage conservation in Thailand is the Fine Arts Department (FAD).
The FAD was established in 1911 and currently falls under the
jurisdiction of the Ministry of Culture. In addition to overseeing
historical monuments and structures, the FAD is also involved
in the conservation, protection, management, promotion and

study of other tangible and intangible, movable and immovable
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cultural properties, such as museums, archives, libraries, history,

literature and the performing arts. The diagram below illustrates

Figure 3-8: Ministry of Culture, Fine Arts Department organizational
chart. (Produced by Mr. Surayoot Wiriyadamrong, Fine Arts Depart-
ment, Office of Archaeology.

the organizational structure of the FAD.

Whilst cultural heritage conservation, protection and manage-
ment is officially under the jurisdiction of the FAD, a significant
amount of general day-to-day management is actually handled
by a sub-department, the Office of Archaeology. The Regional
Office of Fine Arts is another FAD organization (one might call
it a local agency), with 15 offices located across the country that
directly handle cultural heritage affairs in the provinces. In terms
of general management, one could say that the protection of na-
tional registered monuments is carried out jointly by the Office
of Archaeology and the Regional Office of Fine Arts. Special-
ists also play a role, including university researchers affiliated
to ICOMOS Thailand, whilst conservation work is also carried
out through funding from other organizations such as the Crown
Property Bureau.

Only registered monuments are afforded national protection.
The day-to-day management of these monuments is generally
undertaken by the owners (in many cases, the temples). When
repair work is necessary, the Regional Office of Fine Arts devis-

es a repair plan for submission to the FAD Director. A committee
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organized by the Office of Archaeology assesses the plan’s valid-
ity. Those approved by the committee and the FAD Director are
then allocated a repair budget. If the repairs are not large enough
to warrant national funding, the regional office may coordinate
the work without the need for a committee review. Whilst the
Regional Office of Fine Arts does have experts in archaeology
and architecture, their number and their fields of specialization
are limited (for example, there are no engineering specialists). It
is therefore sometimes necessary for the Regional Office of Fine
Arts to apply for specialist help from the FAD when planning
and conducting repairs and construction work.

The department does not have a team dedicated to disaster
response, nor are there specific provisions in the budget for
investment in disaster prevention. However, the repairs budget
includes a category entitled “landscape management”, which
actually includes work carried out to prevent disasters, such as
anti-flooding measures.

3-1-2-2 Cultural heritage disaster prevention initiatives:
Hazard anticipation efforts utilizing GIS

Efforts are under way to use GIS to anticipate hazards facing
Thailand’s cultural heritage (Fig. 3-9). This has been achieved
by updating a cultural heritage database, originally developed by
FAD, with current disaster-related information

The FAD cultural heritage database contains two systems —
GIS (Geographical Information System) and MIS (Management
Information System). At the time of the July interviews, a total
of approximately 8,800 entries had been loaded into the data-
base, including 2,098 registered monuments and roughly 6,700
non-registered monuments. Movable cultural properties are also
registered in the MIS.

The database was first created using Microsoft Access in
1999, but at the time there was limited understanding of how the
database would be used or developed in the future. The database
has since been transferred to the SQL Server platform. After the
database was uploaded and tested via an intranet in 2006, it was
made available for general use from 2008. Even members of the
general public can access the database via the Internet as a guest
user (without editing privileges) from a portal on the FAD web-
site (http://www.finearts.go.th/).

Monument attributes recorded in the databse include: name;
location (regional division, latitudinal and longitudinal coor-
dinates, UTM and location acquisition methods); construction
period (periodization, era, history); type; usage; materials used;
and repair history (period, repairer, details). Where available,
photographs, maps and diagrams have also been included.

Maps and satellite images used in the database were provided
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Figure 3-9-1: Monument GIS database screen. It is possible to search
for and display a monument from the map by selecting the monument
type.

Figure 3-9-2: Monument GIS database screen. Here, Wat Phrathat Doi
Suthep has been selected. It is also possible to display the attributes
of a momument in list form, and to download visual data such as pho-
tographs.

Image 3-1: Database training session for Regional Office of Fine Arts’
representatives, carried out at the FAD.
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by the government organization, GISTDA
(Fvnauiavinaluladeinaiagnlasawneg, the
Geo-Informatics and Space Technology Development Agency).
The FAD is doing its utmost to secure data at no additional cost,
but flood maps must be obtained for a fee from the Royal Irriga-
tion Department (nT4TaU3:N). Other maps relating to earth-
quakes, active faults and landslides, are provided free of charge
by the Department of Mineral Resources (N3

NTNNTWEMIFTINTIRURFILIARaY) Within the Ministry of
Natural Resources and Environment (nsunSwa1nsssal). The
free, mutually beneficial sharing of information has been made
possible because the Department of Mineral Resources needs
cultural heritage spatial information to regulate mine develop-
ment in cultural heritage locations.

The user account available to representatives of the FAD’s 15
regional offices only permits users to edit information relating
to their own region. It is also possible to enter data offline. FAD
representatives monitor the data entries from the relevant depart-
ment’s inventory room, and if any pieces of data are missing, the
director of the affected Regional Office of Fine Arts is notified
by telephone or other means of communication. Once the direc-
tor has confirmed and approved the details, the data is formally
registered. Notebook computers and ArcGIS software are pro-
vided to the regional office, although some of their own comput-
ers do not meet the specifications needed to use the program.
Reports suggest that the FAD representative responsible for the
scheme is considering ways to improve this situation. A database
training session for participating regional office personnel was
carried out at the FAD during our first study visit in July. Two
representatives from each regional office participated (Image
3-1).

Overlays illustrating earthquakes, active faults, landslides,
and floods are used with the disaster map. Although the web-
based database allows online data input, certain analytical tasks
must be done using the ArcGIS stand-alone program; these tasks
include buffer creation and using overlays with satellite images
and other thematic maps, including disaster maps.

3-1-2-3 Disaster response committee

Following the 16th May, 2007 earthquake, which inflicted
damage in northern Thailand, a disaster response committee
was set up by the FAD, and in June 20009, it held its inaugural
meeting. Its membership is composed of 7 or 8 civil engineers
belonging to the Office of Archaeology and the Office of Archi-
tecture; the Head of the Registration Section, Ms. Manatchaya;
and also former Office Directors, Mr. Arak and Mr. Suwitt, who

49

participate as engineering advisors. In addition, representatives
from three or four regional offices located in Zone 2 (Fig. 2-4)
- the zone shown by the earthquake hazard map to be most vul-
nerable to earthquakes - also took part in the first meeting. The
meeting focused on data relating to the overlay of the monument
GIS database on the natural disaster map (Fig. 3-10). In particu-
lar, the group reviewed the number of monuments per province
located within 5, 10 and 20 km of active faults, as well as all
of the names and locations of monuments within 5 and 10 km
of active faults. Incidentally, the number of monuments located
within 5 km of active faults is 44, spread over 8 provinces; the
number within 10 km is 75, spread over 10 provinces; and the
number within 20 km is 178, spread over 14 provinces.

After its first and only meeting on 1st June, 2009, this orga-
nization was dissolved to make way for a new committee. The
committee’s goals now are to provide information about required
disaster-time action and to focus on disasters aside from earth-
quakes, such as landslides, heavy rainfall, storms and floods.
Since the committee will be focusing on other disasters, it has
been decided that the participation of representatives from all
of the Regional Offices of Fine Arts will be necessary, although
details such as specific personnel selection are apparently yet to
be decided.



Chapter 2 Case Study

Figure 3-10: Map showing overlay of active fault information on monument locations (produced by FAD).
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3-2 Systems and Initiatives employed when Disasters affect
Cultural Heritage Sites

When a disaster that could impact a cultural heritage site is
anticipated, representatives from the Office of Archaeology
gather information from media sources and then, if required,
immediately make contact with Regional Office of Fine Arts of-
fices by telephone or other means to ascertain the situation. If a
study is deemed necessary, it is carried out within 2 to 3 days of
the disaster. Urgent repairs are financed from the “Archaeologi-
cal Fund.” This is a reserve fund set aside by the FAD for emer-
gency action, and it is made up of cultural heritage site entrance
fees and contributions from private institutions. The purpose
of the Fund is defined under Article 28 of the “Act on Ancient
Monuments, Antiques, Objects of Art and Nations Museums B.E.
2504 (1961)" (Appendix 4).

Action is iniated when a director from one of the Regional Of-
fices of Fine Arts requests assistance from the FAD, whose Di-
rector then instructs the Office of Archaeology Director to send
the appropriate specialists.

Full-scale repairs are generally planned in advance and bud-
geted for. In such cases, the Regional Office of Fine Arts devises
a repair plan, which is reviewed by the FAD committee and, if
approved, is allocated a budget. This process is a generalized
version of the response to the Chiang Saen earthquake (detailed
below), which the FAD indicates is typical of the action taken in
response to disasters.

3-3 International Cooperation

While this may not represent a concrete example of interna-
tional cooperation during periods of disaster, there have been
international movements to promote preventative measures to
protect cultural heritage. One such movement is the Forum on
Risk Preparedness for the Preservation of Cultural Heritage,
held in Laos and Thailand by ASEAN+3 (Japan, South Korea,
and China), between 12th to 19th January, 2009. Country report
presentations were given and inspection tours were made to
sites such as Ayutthaya, Chiang Mai, Champasak and Wat Phou.
Forum participants included Brunei, Cambodia, Laos, Malaysia,
Myanmar, the Philippines, Thailand, Vietham, China and the in-
ternational institution, SPAFA.

Conclusions and recommendations made at the Forum are
detailed below.

The delegates discussed and agreed on the following recom-
mendations for future cooperation among East Asian countries,
including the ASEAN member states as well as the People’s Re-

public of China, Korea and Japan:
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1. Following this forum, East Asian countries should organize
national workshops and apply the concept of risk preparedness
to their own measures for the conservation of cultural heritage.
2. East Asian countries should promote and exploit their network
of ties to improve cooperation on risk preparedness in the East
Asian region.

3. East Asian countries should promote certain documents pro-
duced by countries that have particular experience and expertise
in certain types of disaster. For example, Thailand could do a
case study of risk preparedness for flooding, whilst Myanmar
and Indonesia could jointly produce a case study on earthquakes.
Each country could volunteer to prepare a document on the type
of disaster situation that it has been working on, and that it has
some experience of conservation in.

4. East Asian countries should consider establishing a common
communication channel, such as a website, in order to dissemi-
nate the documents prepared in accordance with recommenda-
tion no.3, as well as to exchange and share experiences among
participating states.

It has been proposed that, since the Ministry of Culture repre-
sented Thailand at this Forum, it could become a contact point
for such matters. At the current time, however, Ms. Manatchaya
Wajvisoot from the FAD’s Office of Archeology reports that they
have yet to see any concrete results in response to the recom-
mendations of the Forum.
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4. Case Study
4-1 Overview of Sustained Damage

This case study will review the Chiang Saen earthquake, also
called the Nam Ma Earthquake after the name of the fault. The
United States Geological Study (USGS) event ID is us2007ckan.

At 8.56 GMT (15.56 local time) on 16th May, 2007, a 6.3
(Mw) magnitude earthquake occurred, centered on a location
13.2 km east-south-east of Laos’ western region of Ban Mone
(20.483 degrees north latitude; 100.763 degrees east latitude).
The hypocenter depth was 38 km (USGS). At the epicenter, four
foreshocks were observed the day before the earthquake, and up
until July 31st, 2007, 88 aftershocks at magnitudes of 2.5 to 4.5
were recorded. This earthquake is presumed to have been caused
by Nam Ma fault activity.

Tremors were particularly strong in western Laos, and that
four temples and two stupas were reported to have sustained

damage.

Figure 4-1-1: The 16th May 2007 earthquake hypocenter, and instru-
mental seismic intensity (modified mercalli intensity) (USGS).

The epicenter was 61 km from the Thai border. The size of
tremors in Chiang Saen were measured at V11, according to mod-
ified mercalli intensity. (This is equivalent to approximately five
on the JMA intensity scale.) Large tremors were felt in Chiang
Rai, Chiang Mai and Nan, and items placed on walls in Chiang
Rai were knocked to the ground, whilst unsecured articles fell
from shelves in Mae Rim. Although exact figures are not known,
further damage such as cracks in walls and falling roof tiles

also occurred in these northern Thailand regions. On 27th May
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2007, a two-storey building in Mae Rim being used as a tourist
information office collapsed, due to suspected damage sustained
in the earthquake. Fortunately the building had been declared
off-limits, so there were no casualties. Tremors were felt as far
as 800 km away in the capital Bangkok, causing the upper parts
of high-rise buildings such as office blocks and shops to shake,
and some panic as people ran out into the streets. Even though
Bangkok was far from the hypocenter, the soft ground amplified
the tremors. Tremors were similarly felt in the Vietnam capital,
Hanoi, reportedly provoking people to flee buildings and run out
into the street there too.

Fortunately no casualties were reported as a result of this

earthquake.
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Figure 4-1-2: The 16th May 2007 earthquake epicenter and tremors.
Figures show modified mercalli intensity and supplementary data. (Map
created by the United States Geological Study KML file).

4-2 Reports of Damage inflicted on Cultural Heritage by
Disasters

The following earthquake damage was sustained by Chom
Kitti Pagoda, located in the Laos border town of Chiang Saen.
The earthquake caused the metallic finial attached to the upper
part of the pagoda building to fall to the ground, and to lose two
embedded jewels. In addition, the base and plaster surface of the
southeast corner of the building were cracked.

At first, it appeared that the pagoda’s upper level, which
has a core of brick and cement and is covered with plaster and
metal plate, had also collapsed (Image 4-1-3). However, since
it was necessary to remove this in order to reset the finial after
it had fallen (the finial’'s stem had to be deeply embedded in the
pagoda’s upper level, and this could not be achieved with what
remained), it transpired that the upper level had been removed
after, rather than fallen because of, the earthquake.

According to Director Sahawat of the 8th Regional Office of
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Fine Arts in Chiang Mai, the office responsible for this region,
the Chom Kitti Pagoda was the only cultural heritage site ap-
parently affected by this earthquake. Although one other temple
claimed for repair expenses due to losses sustained in the earth-
quake, it was not clear whether this damage actually pre-dated
the earthquake. Damage repair costs were allocated, neverthe-
less, because of the temple’s high profile.

4-2-1 Chom Kitti Pagoda

Chom Kitti Pagoda belongs to the Chom Kitti Temple, located
at coordinates of 100.08 ° E, 20.28 ° N in Wieng, Chiang Saen
City, Chian Rai Province. Legend says that it was built in B.E.
1483 (940). According to the FAD database, it was constructed
in B.E. 2030 (1487), and belongs to the Lanna Period. It became
a national registered monument on 8th March, B.E. 2478 (1935).
The physical area of this cultural property is 2,800 km?. It is cur-
rently managed by the Chom Kitti Temple, and is still used as a
temple and an object of worship. It has a brick structure, and its
surface is covered by plaster and metal plates.

Chom Kitti is located on low hills (Figs. 4-2 and 4-3) that
slope gently towards the river from the southeast side of the pa-
goda (Images 4-1-2 and 4-1-3). The soil’'s movement has caused
the pagoda to lean ever since it was newly-built.

The temple maintains a record of repairs, with some records
dating back to B.E. (1684). Repairs have continuously been
carried out by the FAD, and in 1957 and 1968 relatively small-

Figure 4-2: Location of the Chom Kitti Pagoda, marked by an encircled
triangle. It lies on a hill overlooking the river. (Source: FAD's GIS data-
base of monuments)
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scale work, such as defects repairs, was undertaken. Some com-
paratively small-scale repairs were also carried out in 1976 and
2006, prior to the earthquake. The 1976 repairs included using
a hydraulic jack to prevent the leaning building from collaps-
ing. Since the upper part had not deviated more than 1/3 from
centre, work to correct the pagoda’s lean was postponed in favor
of measures to prevent the building from tilting any further. In
addition, the apex was covered with concrete, some metal plates
were attached, and the finial was fitted.

The pagoda has sustained repeated damage from past earth-
quakes (refer to Image 4-1-4). Legend also says that this region
has suffered earthquakes in the past. Although no earthquake ob-
servation records exist for this region before observations com-
menced approximately 20 years ago, it is known that repairs for
earthquake damage have been carried out in the past: evidence is
available through historical records claiming that eathquakes had
occurred, and from signs of earthquake-related damage to the
pagoda.

A study carried out by the FAD in 1995 clarified that the main
pagoda building had amplified cracks due to earthquakes; that
parts of the upper pagoda building and plaster have fallen away;
and that the building’s tilt was deteriorating. An further analysis
of the pagoda’s construction and damage sustained was carried
out by the FAD in 1995. As well as studying the quality and
behavior of the surrounding area’s soil, the analysis sought to
clarify the cause of the damage.

Based on these results, and because repairs to secure the safe-
ty of the pagoda’s base were previously postponed, the integrity
of the base area was improved, and large-scale repairs were un-
dertaken in 2006 to prevent soil fluidization (Figs. 4-4 and 4-5).
This repair work required drilling a cylindrical hole in the soil
at a distanced of 1.5 m from the outer edge of the terrace, filling
it with concrete to create a concrete pile, and then reinforcing
the soil around the pagoda with Portland cement after ensuring
that it was tightly packed with no gaps. Deep cracks in the main
pagoda building were filled with epoxy resin, while the surface
was covered with plaster. The repair costs were funded by a gov-
ernment contribution of 7,000,000 baht, and the decoration re-
pair costs of 4,000,000 baht were covered by contributions from
private institutions.

This cultural heritage site only represents one example of
measures being taken against earthquakes damage in Thailand. A
drilling survey is currently being carried out at the other site we
visited for this study - Wat Phrathat Doi Suthep at Chiang Mai
- as a measure against anticipated landslides caused by earth-

quakes and other disasters.
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Figure 4-3: A two-dimensional diagram of Chom Kitti (Source: Mr. Sudchai).

Image 4-1-1: Chom Kitti Pagoda Image 4-1-3: The apex of the pagoda was removed for repairs in 2007.
It now decorates the front face of the east side.

Image 4-1-2: The south face of the pagoda. This photograph was taken Image 4-1-4: The pagoda terrace. This picture illustrates the structure's
after confirming the horizontal level. The large tilt to the east is evident. tilt due to past earthquakes and soil movement, as well as repeated
repairs.
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Figure 4-4: Repair plan drawing for Chom Kitti pagoda in 2006 (elevational view).

Figure 4-5: Repair plan drawing for Chom Kitti pagoda in 2006 (two-dimensional diagram).
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4-3 Restoration of Disaster-Stricken Cultural Heritage Sites

Information about jewels falling from the finial of the Chom
Kitti Pagoda was gathered from reports submitted by those
personnel from the 8th Regional Office of Fine Arts who had
headed to the scene straight after the earthquake. According to
the office, the site was immediately sealed off with the coopera-
tion of local police whilst personnel searched for the jewels. The
8th Regional Office of Fine Arts then asked the FAD to send
their construction expert, Mr. Sudchai, who carried out a post-
disaster field study 2 to 3 days later. Photographs taken show the
post-earthquake scene (Image 4-1-2 - provided by Mr. Sudchai,
8th Regional Office of Fine Arts).

Repairs carried out included recreating the finial. To support
the finial, the pagoda’s upper section was removed and rebuilt,
and epoxy resin and plaster was used to fill in cracks in the base
area (Figs. 4-7 and 4-8). The time taken to create the damage re-
port was about 3 to 4 months, whilst restoration work took about
8 months. It should be noted, however, that this timeframe was
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intended to coincide with the scheduled visit of Princess Sirind-
horn in February, 2008.

As previously noted, the FAD carried out work in 2006 to
prevent subsidence by reinforcing the surrounding soil embed-
ding a concrete pile nearby. This was done in consideration of
the fact that this particular cultural heritage site had experienced
earthquake damage previously, and that the building was tilting
due to soil fluidization. The FAD believes these measures to be
effective in restricting damage caused by earthquakes, some-
thing that seems to be confirmed by a microtremor study of the
soil surrounding Chom Kitti Pagoda and of the pagoda itself.
A theodolite study is currently being carried out once a year to

monitor the building’s tilt.

Figure 4-6: Features photographed in Images 4-2-1 to 4.2.6, below.
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Image 4-2-1: This photograph shows that the finial part of the pagoda's Image 4-2-3: Severed surface of the finial's stem (No.1 of Fig. 4-6).
upper section is missing, after it was toppled by an earthquake (No.1
of Fig. 4-6).

Image 4-2-2: The fallen finial (No.1 of Fig. 4-6). Image 4-2-4: Severed surface of the finial’'s stem (No.1 of Fig. 4-6).

Image 4-2-5: Cracks in the surface of the pagoda wall, caused by
earthquakes (southeast corner) (No.2 of Fig. 4-6).
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Image 4-2-6: Cracks close to the southeast corner terrace (No.3 of Image 4-2-8: Cracks in the plastered coving.
Fig. 4-6).

Image 4-2-7: Cracks in the surface of the pagoda wall, caused by
earthquakes (plastered area).

Image 4-2-9: Cracks in the plaster.
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Figure 4-7: Post-earthquake repair areas and details (Source: Mr. Sudchai Phansuwan).

Figure 4-8: Specification of repairs to pagoda's apical parts (Source: Mr. Sudchai Phansuwan).
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4-4 Microtremor Survey of Chom Kitti Pagoda and Wat
Phrathat Doi Suthep
4-4-1 Overview

The third study carried out in November 2009 examined mi-
crotremor activity at the two locations stated above. This study
aimed to clarify the effect of repairs and current problems by
measuring microtremors at the two sites. For Chom Kitti Pagoda,
this study was undertaken after soil reinforcement and repairs as
well as post-earthquake repair work had been carried out. In the
case of Wat Phrathat Doi Suthep, it was undertaken before full-
scale soil improvement work had been carried out at cliff face
and surrounding areas

Chom Kitti pagoda has already been introduced so now we
will provide an outline of Wat Phrathat Doi Suthep details. Wat
Phrathat Doi Suthep is located at 98.92 ° E,18.8 ° N in the Su-
thep district, Chiang Mai City, Chiang Mai Province, and sits
on Suthep mountain at an altitude of 1,053m. According to the
FAD database, it was built in the B.E. 20th century (sometime
between the 14-15th centuries), and belongs to Chiang Saen /
Lanna Period. The structure is made from brick and covered
with plaster, and the surface is covered with metal plates with
added gold leaf. The the day-to-day management is undertaken
by Phrathat Doi Suthep Temple.

Because this temple sustained damage due to seismic tremors
and, as stated above, is located on a mountain top as well as
being surrounded by cliffs, there are fears of landslide damage
being caused by earthquakes. Ground improvement work at the
areas surrounding temple and cliffs is, therefore, currently being
planned and implemented.

This study was carried out by Yutaka Nakamura, a Visiting
Professor at the Tokyo Institute of Technology. Professor Naka-
mura's report is published below.

Image 4-3-1: Wat Phrathat Doi Suthep.

Image 4-3-2: Looking out over an urban area from Wat Phrathat Doi Su-
thep. It is evident from this photograph that Wat Phrathat Doi Suthep sits
on a clifftop.
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Figure 4-9: Location of Wat Phrathat Doi Suthep (Source: FAD GIS database of monuments). Its position at
the top of a mountain is evident.

Figure 4-10: Two-dimensional diagram of Wat Phrathat Doi Suthep (Source: FAD GIS database of monuments).
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4-4-2 Report of a Microtremor Survey conducted at the Thai
Cultural Properties of Chom Kitti Pagoda and Wat Phrathat
Doi Suthep

Yutaka Nakamura

Department of Built Environment, Interdisciplinary Graduate
School of Science and Engineering,

Tokyo Institute of Technology

(System and Data Research Co., Ltd.)

1. Introduction

This report outlines results of a microtremor survey carried
out for two cultural properties located in Thailand.

The two cultural properties are listed as follows.

@ Chom Kitti

(2 Wat Phrathat Doi Suthep

Both sites have a history of earthquake damage and it is con-
sidered that they have a high possible of sustaining earthquake
damage sometime in the future. It is also thought that they are
highly exposed to landslide damage. Particularly with regard to
the former, the 2007 earthquake caused the finial of the pagoda
apex to fall, and damaged the southern end of the earth retain-
ing wall in the southeast side causing the discharge of sediment.
With regard to the latter, soil improvement work is currently
being carried out to prevent landslides. The locations of the cul-
tural properties where the microtremor surveys were carried out
are shown in Figure 0.

This report is based on a microtremor measurement survey
(measurement dates: 22nd and 23rd November, 2009) of the
ground surrounding the cultural properties, and states the results
of the estimated ground motion characteristics of the surround-

ing ground.

2. Microtremor measurement and analytical methods

A microtremor is an extremely small vibration measurable
anywhere and at any time, and possible causes can be attributed
to natural activities (weather and ocean waves etc.) and the
social activities of humans (roads, railroads and construction
work etc.). The idea of using this micro vibration to estimate the
ground motion characteristics of surface layers and structures
is not a new one. However, microtremors reflect a diversity of
possible causes and their micro vibrations contain a wide range
of information so extracting the information necessary for our
purposes will become crucial.

Here, our analysis aims to estimate the ground motion char-
acteristics (natural frequency and amplification factor etc.) of

soil deposits occurring due to multiple reflections of shear waves
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within the surface layers. In other words, the horizontal spec-
trum will be divided by a vertical spectrum where the frequency
spectrum of the three-direction component microtremor is
measured at a certain point, and try to estimate the ground mo-
tion amplification factor of each component. This is commonly
known as the H/V method, and has become the standard method
to estimate the ground motion characteristics of surface layers.

Specific microtremor measurement and analytical methods are
detailed as follows.

Measurement method: microtremor was observed three times
for 40.96 seconds at each measuring site.

Analytical method: frequency analysis is performed per meas-
urement and per directional component, and the spectral ratio
between horizontal and vertical components is calculated. Taking
the average of each directional spectrum and H/V spectral ratio
calculated from the three measurements, and then after calculat-
ing predominant frequency F and amplification factor A as the
measurement amount of each measuring site, analysis is carried
out. However, when calculating the average, items that appear to
be heavily influenced by adjacent noise, such as passers-by, were
omitted so for several locations the analysis results are for the
one-time 40.96 second measurements. Assuming that the shear
wave velocity of the base Vb is 600 m/s based on the estimated
predominant frequency F and amplification factor A, the base
depth h taken from formula (1) is estimated and surface layer
fragility index Kg is calculated according to (2).

h = Vb/(4AF) 1)
Kg = AYF 2

3. Measurement results and analysis
3.1 Distribution of measuring sites

Distribution of measuring sites per location is shown in both
Figures 1 and 2.

For Chom Kitti, microtremors were measured at a total of
30 places including 29 places within the area centered on the
pagoda and within the pagoda terrace together with one ground-
based place outside the area. Measuring sites were placed taking
into account the direction the pagoda is tilting and the parts that

had collapsed within the area.

In the case of Doi Suthep, we distributed measuring sites
across the length and breadth of the region centering on the
area where ground improvement work has been carried out. \We
measured microtremors at a total of 15 places including 4 places

within the pagoda grounds and 5 places within the ground im-
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provement work area, and then 6 places around the periphery of
those areas.

3.2 Measurement results

Both regions have a lot of tourists so people passing nearby
the measuring sites were unavoidable. The locations influenced
by disturbances, such as passers-by, during measurement time

are as follows.

Chom Kitti: Compared to measurements taken within the ter-
race (B measuring site group) where people do not pass nearby,
measurements taken outside the terrace were heavily influenced
by disturbances such as passers-by, and G3 and G9 measure-
ments were particularly noticeable. At G3, in addition to passers-
by, particularly large vertical motion was measured, and it is
feared that air gaps have formed between the nearby pavement
and ground. A more detailed survey is recommended.

Doi Suthep: The influence of people circling and saying
prayers within the terrace area was strikingly evident in G4
measurements. Aside from that, influences on G8, G14 and G3
measurements were also noticeable. G9 to G13 were within the
ground improvement work area but this had no influence con-
sidering that work was temporarily halted for us while measure-
ments were being taken.

The influence of noise created by people passing-by, as noted
above, was evidenced by the peak section of the H/V spectral
ratio being shifted downward, which could have lead to an un-
derestimated amplification factor. At measuring sites where the
influence of traffic noise was acknowledged (Chom Kitti: G3
and G9; Doi Suthep: G3, G4, G8 and G14), noise influence was
adjusted by estimating the amplification factor using pre-peak

trough as a criteria when the shift was large.

3.3 Analytical results and analysis

A spectral analysis of the measured microtremor waveform
was performed, and the Fourier spectrum per directional compo-
nent (X, Y, Z) of each measuring site and H/V spectral ratio (X/
Z,YIZ) are shown in Figures 3 to 6 per location. The analysis re-
sults of measured microtremor waveform for each location will
be stated below.
3.3.1 Chom Kitti

Here we will show the spectrum and spectral ratio for loca-
tions divided between the terrace area (B measuring site group)
and its periphery area (G measuring site group). As shown by the

diagrams, little variation can be seen per measuring site within
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the terrace area for both the spectrum and spectral ratio. This
shows that there were no vibration sources caused by nearby
disturbances so microtremor conditions were stable. Further, it
showed that low-frequency H/V converges to a value slightly
higher than one at many measuring sites and vertical motion
is relatively small. It is believed this shows the influence of
the surface pavement, and suggests that the amplification fac-
tor is slightly overestimated. Looking at H/V, the predominant
frequency is in the 2.5 Hz range and the amplification factor is
around 10 times. It was acknowledged that two predominant
frequencies were clearly adjacent in the X-direction. There was
generally only one Y-direction predominant frequency. Further,
the trough decline acknowledged after the H/V peak was not as
large. This shows that the influence of surface waves is not large.

Reading the predominant frequency and amplification factor
from the H/V spectral ratio, the frequency and amplification fac-
tor of directional components with a large Kg value and the Kg
value then calculated together with the estimate value of sedi-
mentary layers are shown in Table 1 and the mapped version is
shown in Figure 7. The diagrams visually display the measure-
ment results in a two-dimensional form centering on the pagoda
building, and they show graphs, compiled per survey line, of
measuring site groups placed on the grid around the pagoda.

Looking at these diagrams, while the predominant frequency
is generally constant between 2.5 Hz to 2.8 Hz, the amplifica-
tion factor fluctuates greatly between 3 to 15 times depending
on the measuring site. Together with this, sedimentary layer
estimated results also fluctuate greatly according to location, and
results show that the layer becomes shallow at the area outside
the corner of the pagoda side where it is tilting. It is considered
that because it is concrete coated, the ground motion at the sur-
face would not change greatly according to place. Thus, it is
presumed that shear strain occurring in soil deposits will greatly
increase where sedimentary layers are thin so the Kg value in-
creases at the southern area around the corner. When above 45
(10° / Gal, Gal=cm/s®) the Kg value is large so it is considered
that some form of ground displacement will occur at a ground
motion of about 20 Gal and over (just able to withstand an earth-
quake measuring four or above on the Japanese intensity scale,
or seven or above on the MMI, Modified Mercalli Intensity).
3.3.2 Doi Suthep

Perhaps attributable to the large amount of tourists, compared
to Chom Kitti, H/V spectral ratio variations estimated from the
measurement results are large. Their H/V peak, which is less

than 10 times and in the range of 3 Hz, is smaller than Chom
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Kitti’s. The post-peak trough is slightly predominant, showing
the existence of surface waves. Although the low-frequency H/V
here also is slightly large, it is around the one Hz, and it is pre-
sumed that valid estimate values have been given for predomi-
nant frequency and amplification factor.

Reading the peak frequency and amplification factor from the
spectral ratio, directional components with a large Kg value are
shown as a predominant frequency and their amplification fac-
tors are shown in Table 2. The Kg value estimated from these
values and the basement depth as a reference value (sedimentary
layer) are also shown in this Table. Figure 8 relates these val-
ues to each survey point and is a visual display of these values
centered on the pagoda building. The diagram also provides
a graphical rendering of horizontal and vertical survey lines
around the periphery of this area.

According to these diagrams, the predominant frequency
barely fluctuates at around the 3 Hz mark. The amplification
factor fluctuation between 3 and 6.5 is minor. Places where sedi-
mentary layers are thin or the Kg value is small corresponds with
places where soil improvement work was carried out, meaning
it will correspond to places judged to be highly-exposed to land-
slide hazards. However, the Kg value was small when below the
9 mark so it is presumed that ground displacement will occur at
a ground motion of well in excess of 100 Gal (able to withstand
an earthquake measuring five or above on the Japanese intensity
scale, or eight on MMI).

3.4 Summary
The results of the survey of microtremors in Chom Kitti and
Doi Suthep revealed the following.

1) Chom Kitti

1. It is estimated that the natural frequency of surface layers is
about 2.5 Hz and an amplification factor of approximately 10
times

2. While predominant frequency fluctuations within the temple
grounds are not as large as that, amplification factor variations
are large. And sedimentary layer and Kg value estimated results
vary according to the site.

3. Atendency for Kg values at the circumference of the corner
of the leaning pagoda to increase when above approximately
50 (10° / Gal) was shown, and if the pagoda’s tilt is due to an
earthquake, it is presumed that this is attributable to foundation
ground fluidization.

4. 1t is presumed that fluidization occurred at ground motion
greatly exceeding 20 Gal (just able to withstand an earthquake

measuring four or above on the Japanese intensity scale, or
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seven on MMI).

Currently, it is considered that since ground piles have been
continuously formed to surround the terrace and the ground
surface have been covered by concrete pavement as a counter-
measure, the possibility of the pagoda subsiding despite soil
fluidization is small. However, it is thought that an examination
is required in the event of soil liquefaction occurring due to large
ground motion and the soil surface’s concrete coating becoming
damaged. At the G3 measuring site, because abnormal vertical
motion was observed and air gaps may have formed under the
concrete coating surface, it is considered that a survey is neces-

sary.

2) Doi Suthep

1. The natural frequency of surface layers is an amplification
factor of approximately 3 to 6.5 times at about 3 Hz.

2. Predominant frequency fluctuations are minor and amplifica-
tion factor only fluctuated to around the two times mark.

3. Estimated sedimentary layers became thinner on the west
side, and estimated Kg value results increased at the periphery of
this area.

4. The Kg value was approximately 9 and below, and becomes
smaller than Chom Kitti, which had a considerable number of
measuring sites exceeding 10.

5. Places with larger Kg values largely correspond to places
which are carrying out landslide measures, and it is presumed
that large level ground motions far exceeding 100 Gal (able to
withstand a earthquake measuring five or above on the Japanese
intensity scale, or eight on MMI) could cause some form of
transformation.

4. Conclusion

The above outlined the results of our mictrotremor survey.
Although the results reviewed here do not touch on nonlinear
characteristics at all, gaining results consistent with physical
inspections of deformities and hazards, showed that microtremor
research greatly contributes to securing the seismic and health
assessment of cultural properties.

In the event of a large earthquake exceeding five on the Japa-
nese intensity scale, the physical properties of surface layers
change greatly due to strain, causing phenomena such as reduced
natural frequency. This may be a nonlinear characteristic but
such changes generally cause greater soil displacement, leading
to increased ground hazards. We would be very pleased if suf-
ficient attention was paid to such issues.

There were several other interesting phenomena thrown up
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by this microtremor survey but these issues should be examined
further in future research.

Lastly, when carrying out the measurement work, | received
the cooperation and support of Yoko Futagami, Senior Re-
searcher, and Tomomi Haramoto, Research Fellow, both of the
National Research Institute for Cultural Properties, Tokyo; and
Mr. Sudchai Phansuwan, civil engineer, and Ms. Manatchaya
Wajvisoot, architect, both of the Thailand Ministry of Culture. |
would like to express my gratitude here in writing.

65



Chapter 2 Case Study

66



Chapter 2 Case Study

67



Chapter 2 Case Study

68



Chapter 2 Case Study

69



Chapter 2 Case Study

70



Chapter 2 Case Study

n



Chapter 2 Case Study

12



Chapter 2 Case Study

73



Chapter 2 Case Study

4-5 International Support

The aforementioned cultural heritage sites have never re-
ceived any assistance through international cooperation for post-
disaster restoration and renovation. Articles in some guidebooks
do state that UNESCO and Japanese donations funded work on
the upper section of Wat Chedi Luang in Chiang, carried out in
1992 to repair damage caused by an earthquake over 400 years
ago (1545). However, no confirmation of this could be found
amongst UNESCO budget records, and the FAD could not verify
its authenticity either because they had no record of the details,
and the staff who worked in the Chian Mai regional office at that
time had apparently either left or retired.

When interviewing FAD specialists about what kind of help
they can expect from Japan in the future, the subject of post-
disaster rescue did not come up: instead, the FAD is hoping to
learn from Japanese earthquake disaster prevention case studies.
In particular, they would like to learn specific earthquake resist-
ance techniques, methods of studying cultural heritage sites’
vulnerability to earthquakes, and the formulation of maintenance
plans, together with the development of public systems such as
the coordination of organizations involved in cultural property
disaster prevention and information distribution. Current earth-
quake resistance standards in Thailand are only specified in laws
related to building standards. None of these laws specifically
target cultural heritage sites, and it appears that there are no an-
tiseismic reinforcement guidelines specified for cultural heritage
sites.

Other Japanese initiatives that interest the FAD include the in-
ventory of information relating to the disaster history of cultural
heritage sites, and the utilization of databases to support cultural
heritage site disaster prevention activities, such as hazard assess-
ment through the use of overlays with hazard maps similar to
those used for earthquakes and flooding. With regard to the for-
mulation of disaster prevention schemes utilizing GIS databases,
since Japan has also just started developing such initiatives, it
is hoped that mutually beneficial insights can be gained through
collaborative research with Thailand.

5. Conclusion and Recommendations

During times of disaster, cultural heritage rescue operations in
Thailand are carried out by a collaborative system underpinned
by the Ministry of Culture’s Fine Arts Department (particularly
the Office of Archaeology), and 15 regional offices who directly
handle cultural heritage affairs across the country. Expenditure
and procedure plans for completing urgent post-disaster repairs,
as well as pre-determined full-scale repairs, are submitted by

regional offices for review by an FAD committee, who examine
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the plan’s validity. On the other hand, cultural heritage earth-
quake disaster prevention initiatives in Thailand, such as earth-
quake resistance measures and hazard assessment, are in their
infancy. One reason for this could be the fact that the frequency
and scale of earthquakes in Thailand over the past 100 years do
not match those experienced in Japan. Nevertheless, the real
possibility of an M7 class major earthquake striking at any time,
as indicated by past records and active fault surveys, makes the
installation of cultural heritage site earthquake countermeasures
crucial.

As stated at the beginning of this report, post-natural disaster
rescue activities have to prioritize competing demands such as
lifesaving operations and infrastructure restoration. Therefore,
attempting to organize domestic operations (or even more so,
international teams), to enter affected regions just after a disaster
in order to rescue cultural heritage sites is not only impractical,
it could also generate hostility. What is needed, instead, is a “dis-
aster prevention” perspective that minimizes the action required
when a disaster strikes. Therefore, implementing joint research
projects before a problem occurs, even if it calls for international
cooperation to implement effective operations, is desirable. Such
prevention relates fundamentally to antiseismic reinforcement,
seismic diagnosis and microtremor measurement as carried out
by this study, to assess structure fragility. It also includes devel-
oping systems such as cultural heritage conservation schemes
founded on damage anticipation assessment, the examination
of such schemes, disaster-period information distribution, and
concrete rescue operations methods. It is also necessary to com-
municate the significance of cultural heritage and its protection
to those physically closest to the sites, such as owners and local
residents. Such groups could help to protect cultural heritage
sites when it is impossible for specialists to enter the scene soon
after a disaster, in which case methods of educating and commu-
nicating with such groups needs to be examined. It is believed
that Japan, which experienced a major earthquake of its own in
1995, has a lot to offer in terms of disaster prevention initiatives

that address a wide range of matters.

It was clear from this study that, due to the similar sizes of
our nations, and Japan’s abundant experience in dealing with
major earthquake damage, Thailand Ministry of Culture’s Fine
Arts Department seeks joint research opportunities with Japan.
After collaborating with specialists from various fields, we be-
lieve there is great deal that Japan can contribute to Thailand in
this field, and that our contribution would be highly significant.
In addition, while it is acknowledged that cultural heritage in

Thailand possesses its own particular problems, it is believed
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that since we share a number of similar concerns, such as the
application of databases, Japan will also benefit from feedback
obtained during joint research in this field between our two
countries.

Lastly, we would like to thank all those who cooperated in
this study from the Office of Archaeology, Fine Arts Depart-
ment, Ministry of Culture; the 8th Regional Office of Fine Arts;
and the Department of Mineral Resources, Ministry of Natural
Resources and Environment; as well as friends at the Ministry of
Foreign Affairs, Kingdom of Thailand, who greatly encouraged
the author.
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3. Indonesia

(Case studies of the Tsunami Disaster Triggered by the Sumatra
Earthquake, the Central Java Earthquake, and the Padang Earthquake)

1. Research Overview

In recent years, we are seeing growing concern about damage
to cultural heritage, as we witness increasing examples of such
damage caused by both natural and human-induced disasters.
To safeguard irreplaceable cultural heritage, routine disaster
prevention measures are strongly sought, but initiatives against
disasters vary widely according to country. In many cases, full-
fledged disaster prevention schemes for preservation of cultural
heritage are established for the first time only after invaluable
assets have received catastrophic damage from a natural disaster.
However, based on a growing awareness that recovery process
of disaster-affected cultural heritage requires prompt and effec-
tive action, foreign countries are increasingly seeking Japan’s
cooperation, and Japanese experts are finding themselves pro-
viding cooperation more frequently than ever. Yet even so, once
a disaster occurs, it is difficult to respond in a fully prompt and
effective manner. Therefore, we must always be prepared with a
clear assessment of how it may contribute to disaster relief, and
should consistently maintain a cooperative relationship with po-
tential beneficiary countries.

Under this circumstance, the Japan Consortium for Interna-
tional Cooperation in Cultural Heritage (JCIC-Heritage) was re-
quested by the Japanese Agency for Cultural Affairs to conduct a
research on international cooperation in the recovery process of
disaster-affected cultural heritage. The main focus of the study
was to examine disaster prevention and response frameworks in
Indonesia in relation to cultural heritage, and to assess the reality
of international cooperation in the recovery process of disaster-
affected cultural heritage through specific examples of post-
disaster international cooperation in five countries including In-
donesia. For Indonesia, the examples we selected were the Aceh
tsunami disaster that resulted from the Sumatra Earthquake,
the Central Java Earthquake, and the most recent West Sumatra
Earthquake, which struck Padang in September 2009.

This present section provides an overview of the survey, and
Section 2 describes the characteristics of natural disasters in In-
donesia and to cultural heritage. Section 3 discusses disaster pre-
vention and restoration frameworks related to cultural heritage,

and Section 4 provides a general understanding of the reality of
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post-disaster cultural heritage restoration and international coop-
eration, based on a number of case examples. The final section

presents a summary conclusion of the study and proposals.

Research Schedule
Duration Phase 1: November 1 (Sun) — 6 (Thu), 2009
Phase 2: November 18 (Wed)
— December 1 (Tue), 2009

[Phase 1 Survey]

Nov 1 (Sun) Depart Japan, arrive in Bali

Nov 2 (Mon) Depart Bali, arrive in Jogjakarta
Prambanan Temple Compounds (Loro Jonggrang,
Sewu, Asu), Ratu Boko

Nov 3 (Tue) Participation in a UNESCO experts’ site visit
Borobudur Temple, Pawon Temple, Mendut
Temple, Sewu Temple, Loro Jonggrang Temple

Nov 4 (Wed) International experts meeting on Borobudur
Temple and the Prambanan Temple Compounds
(hosted by UNESCO)

Nov 5 (Thu) International experts meeting on Borobudur Tem-
ple and the Prambanan Temple Compounds
Depart Jogjakarta

Nov 6 (Fri)  Arrive in Japan

[Phase 2 Survey]

Nov 18 (Wed) (Tashiro) Depart Japan, arrive in Jakarta

Nov 19 (Thu) Depart Jakarta, arrive in Padang
Participation in damage assessment survey on
historic buildings

Nov 20 (Fri) Meeting with Prof. Eko of Bung Hatta University
Participation in an urban planning survey
(Sugahara) Depart Japan, arrive in Jakarta

Nov 21 (Sat)

Nov 22 (Sun) Depart Padang, arrive in Banda Aceh

Inspection of the Pariaman area

Meeting
Nov 23 (Mon) Meeting
Visit to the Harun residence (Pak. Harun Kuchik

Leumiek)
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Ali Hasjmi Education Foundation (Yayasan Pen-
didikan Ali Hasjmi)
Bureau of Culture and Tourism of Aceh Provin-
cial Government
Archives (Badan Arsip)
International Centre for Aceh and Indian Ocean
Studies (ICAIOS)
Nov 24 (Tue) Archives (Badan Arsip)
Aceh Provincial Museum (Museum Negeri
Propinsi)
Aceh Documentation and Information Center
(PDIA)
Tsunami Museum, Dutch Cemetery (exterior
only)
Research Center for the Study of History and
Traditional Values (Balai Kjian Sejarah dan Nilai
Traditional)
Nov 25 (Wed) Meeting
Taman Sari Gunongan Monument
Depart Banda Aceh, arrive in Jakarta
UNESCO Jakarta Office
National Library of Indonesia (Perpustakaan Na-

Nov 26 (Thu)

tional)
Directorate General of History and Archaeology,
Ministry of Culture and Tourism
Nov 27 (Fri) Meeting with Dr. Titik Pudjiastuti
Depart Jakarta, arrive in Padang
Meeting at Andalas University
Nov 28 (Sat) (Dr. Oman Fathurahman) Arrive in Padang
(08:00)
Manuscript survey (destinations listed below)
Mesjid Raya Mudiak Padang / Surau Tandikek
(Padang Pariaman)
Mesjid Raya VII Koto Ampalu (Padang Paria-
man)
Surau Ampalu Tinggi (Padang Pariaman)
Surau Baru Bintungan Tinggi (Padang Pariaman)
Surau Paseban (Padang)
Nov 29 (Sun) Manuscript survey (destinations listed below)
Surau Darussalam (Agam)
Surau Syattariah (Batusangkar, Tanah Datar)
(Dr. Oman Fathurahman) Depart Padang (19:00)
* Tashiro to follow a separate schedule to meet with Mr. Fitra
Arda, head of the local archaeological heritage preservation of-
fice for West Sumatra and Riau (known as BP3 Batusangkar),
an organization based in Batusangkar under the Directorate

General of History and Archaeology of the Indonesian Minis-
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try of Culture and Tourism.
Nov 30 (Mon) West Sumatra Provincial Museum
West Sumatra Provincial Library
Local archives
Sugahara and Tashiro depart Padang (12:30)
Dec 1 (Tue) Arrive in Japan
Members of the Mission
Yumi Sugahara (Lecturer, Department of Asian Studies, Faculty
of International Culture Studies, Tenri University), Phase 2
survey
Akiko Tashiro (Research Fellow, Japan Consortium for Interna-
tional Cooperation in Cultural Heritage), Phase 1 and 2 sur-

veys

Indonesian experts

Dr. Oman Fathurahman (Researcher, Islamic Society Research
Center, Islamic University of Indonesia Jakarta Campus), Par-
ticipation in the Padang survey

Pramono (Lecturer, Faculty of Letters, Andalas University), Par-
ticipation in the Padang survey

2. Characteristics of Disaster Damage to Cultural Heritage
in Indonesia

This section provides a general overview of natural disasters
that have occurred in Indonesia in the past and the types of cul-
tural heritage assets that have been damaged in those disasters.

2-1 Natural Disasters in Indonesia

Indonesia, like Japan, is a volcanic earthquake country situ-
ated within a zone of high seismic activity known as the “Pacific
Ring of Fire.” For this reason, it is frequently subject to such
natural disasters as earthquakes, tsunamis triggered by earth-
quakes, and volcanic eruptions, in addition to water disasters
such as floods and landslides. In December 2004, a massive
earthquake occurred and shifted more than 1,000 km of Indo-
nesia’s plate boundary from the coast of Sumatra to the Indian
Ocean. The resulting large tsunami claimed more than 170,000
lives. Volcanic activities are also prominent in the country. On
Java Island alone, where the capital city of Jakarta is located,
small eruptions frequently still occur today from a number of ac-
tive volcanoes including Mount Guntur, Mount Merapi, Mount
Buromo and Mount Semeru. Every year, regions throughout
Indonesia experience mudslides and sudden floods caused by
heavy seasonal rains. Particularly in the capital city of Jakarta,
annual floods virtually sweep away entire slum communities in

areas near river basins that are vulnerable to floods, and cause
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extensive damage. Newspapers broadcast that the main causes
of these frequent floods are deforestation and urban develop-
ment based on inadequate city planning. In the large flood that
struck Jakarta in February 2007, close to 340,000 local residents
were urged to evacuate, but the city nevertheless suffered many
casualties. In Borneo near the Malaysian border, large-scale
mountain fires frequently break out every year due to the burn-
ing of fields especially during the dry season, and affect even the
neighboring countries.

2-2 Overview of Disaster Damage to Cultural Heritage in the
Past

Indonesia is a multi-ethnic nation made up of more than 300
ethnic groups. It is also an island nation with the world’s larg-
est number of islands, including the islands of Java, where the
capital city of Jakarta is located, Sumatra, Borneo (Kalimantan),
Sulawesi, Bali, and many other islands of various sizes. While
respecting this diversity in ethnic groups and regional cultures,
Indonesia aims to achieve “unity within diversity,” as well as
wishes to integrate the diversity as the nation of Indonesia. Con-
sequently, cultural policies play an extremely important role in
Indonesia. The Law on Cultural Property was issued in 1992
and remains in force today. There are more than 8,000 registered
archaeological heritage sites in Indonesia, although the distribu-
tion naturally varies widely among the regions.* Three cultural
assets—Borobudur Temple, the Prambanan Temple Compounds,
and Sangiran Early Man Site—and four natural assets have
been inscribed on the UNESCO World Heritage List (as of De-
cember 2009). To global society, the most well-known cultural
heritage in Indonesia is the large-scale stone structures in Java,
as represented by the Borobudur Temple and the Prambanan
Temple Compounds. However, many other historical structures
also exist in Indonesia, including the traditional wooden build-
ings of Toraja, Nias, and Bukit Tinggi, colonial-style buildings,
Hindu temples such as the Pura Besakih in Bali, and the numer-
ous mosques and religious buildings that are found through the
country.

It is difficult to assess past disaster damage to Indonesia’s
cultural heritage based on a broad understanding of its diversity,
but we were unable to find any historical materials containing
relevant information during this research. The local archaeologi-
cal heritage preservation office holds reports on the restoration
of monuments mainly in Java dating back to the period of Dutch
rule, including a report on the restoration of the Prambanan
Temple Compounds compiled in the early 1900s, but historical
materials that specifically focus on disaster damage to cultural

heritage have not been found.
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Here, let us simply present a list of tangible and immovable
cultural heritage assets that have suffered disaster damage in the
past five years and that appear to have had an influence on the
framework of recovery process of disaster-affected cultural heri-
tage in Indonesia.

December 2004 Aceh’s written cultural heritage—damaged in
the Sumatra Earthquake and resulting tsunami

March 2005 Historical wooden buildings—damaged in the
Nias Island Earthquake

May 2006 Monuments, royal palaces, and townscapes
in Central Java and Jogjakarta, including the
World Heritage site of the Prambanan Temple
Compounds—damaged in the Central Java
Earthquake

September 2009 Historical buildings in Padang—damaged in

the West Sumatra Earthquake

3. Disaster Preparedness and Recovery of Cultural Heritage:
Structural Framework and Measures

Indonesia has experienced numerous natural disasters through-
out its history, given the severe conditions of its natural environ-
ment. This section discusses the framework and initiatives which
Indonesia has taken to protect its cultural heritage from natural
disasters and to effectively respond to the occurrence of such
disasters.

3-1 Disaster Preparedness

The Indonesian government, based on its reflections of the
2004 tsunami disaster, is promoting studies regarding hazards
such as earthquakes, tsunamis, and volcanic eruptions and their
countermeasures, with support from various countries. For
Japan’s part, the Earthquake Research Institute of University
of Tokyo and the Indonesian Institute of Sciences (LIPI) have
commenced a project on “Multi-disciplinary Hazard Reduction
from Earthquakes and Volcanoes in Indonesia.” The project will
be implemented over a period of three years, from 2009 to 2011,
under the “Science and Technology Research Partnership for
Sustainable Development (SATREPS)” program of the Japan
Science and Technology Agency (JST) and Japan International
Cooperation Agency (JICA).” In addition to the above two Japa-
nese and Indonesian academic institutions, participants to the
project also include ministries and agencies of the Indonesian
government, such as the Survey and Map Agency; Agency of
Meteorological, Climate, and Earth Physics; National Disaster
Prevention Agency; Ministry of Internal Affairs; Ministry of

National Education; and Ministry of Public Works. The project
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specifically focuses on research activities in the following areas:
elucidation and estimation of the mechanisms of earthquake and
tsunami occurrence; hazard countermeasures such as volcanic
activity prediction and activity evaluation methods; develop-
ment of social infrastructures that build anti-disaster capacities;
disaster response systems and measures for overcoming social
weaknesses during the reconstruction process; promotion of di-
saster prevention education and awareness-raising activities; and
cooperation with the government to ensure the effective applica-
tion of research results.

Since the 2004 tsunami damage, progress has been made in
the establishment of frameworks for tsunami and earthquake pre-
vention. However, disaster prevention framework for disaster-
affected cultural heritage has not been planned or implemented

especially at provincial level.

3-2 Strucutural Framework and Measures in Time of
Disaster

Disaster assessment surveys are conducted by the central
government, local governments, cultural property owners, and
international agencies such as UNESCO. Article 3 of the 1992
Law on Cultural Property® prescribes the obligation of the cen-
tral government to conduct an assessment survey following a di-
saster, but the central government may delegate the task to local
governments. Cultural property owners are allowed to take part
in the survey. In the case of properties inscribed on the UNESCO
World Heritage List, such as the Prambanan Temple Compounds
and Borobudur Temple, UNESCO is also required to conduct a
survey.

The funding for restoration work is paid out from the national
budget by the central government in the case of national cultural
heritage assets, and additional funds are accepted from local
governments, NGOs, UNESCO and other international agencies,
and cultural property owners. The formulation of restoration pol-
icies and plans is placed in the hands of the central government.

However, if the damage is due to a natural disaster, experts are

Recovery process in times of disaster

Restoration process in non-disaster times
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widely invited to share their views and provide their input to the
formulation of restoration policies and plans. The policies and
plans that are formulated in this manner are implemented by the
central government, local governments, cultural property own-
ers, NGOs, and universities*, under the guidance of experts.
The above restoration process differs between times of disas-
ter and non-disaster times.
Emergency countermeasures include the following activities:
(1) Organization of a disaster assessment survey team
(2) Preparation of a disaster assessment survey report after
implementation of the survey
(3) Clean-up and implementation of measures for protection
of damaged cultural heritage
(4) Implementation of measures for preventing secondary
damage
(5) Establishment of a cultural heritage restoration committee
and management team

4. Case Studies

This section spotlights the damage caused by the large earth-
quake that struck off the coast of Sumatra on December 26, 2004
and the resulting great Indian Ocean tsunami, as well as the
damage inflicted by the earthquake that hit Central Java on May
26, 2006, and analyzes these examples in relation to Indonesia’s
response and support frameworks for cultural heritage assets that
have suffered damage in the natural disasters. These two natural
disasters not only captured widespread attention of global soci-
ety, but they also played a significant role in triggering reforms
of disaster-related frameworks in Indonesia. Furthermore, since
Japan was deeply involved in providing cooperation and recov-
ery efforts for cultural heritage damaged in the two disasters, we
can analyze the process of cooperation and recovery in the two
cases in detail. This, we believe, is indispensable to establishing
frameworks related to the recovery of disaster-affected cultural
heritage in Indonesia, as well as to examining Japan’s future
policies for international cooperation in cultural heritage preser-
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vation.

During the planning phase of this study, the West Sumatra
Earthquake of September 30, 2009 occurred off the coast of
Padang, West Sumatra. With a magnitude of 6, it wrought ex-
tensive damage to a large area centered on Padang, the capital
city of West Sumatra, also generated concern about damage to
cultural heritage. At the request of the UNESCO Jakarta Office
and the Indonesian government, a survey team composed mainly
of members from the National Research Institute for Cultural
Properties, Tokyo was sent to Padang to conduct a disaster as-
sessment survey, with support from the Japan Consortium for
International Cooperation in Cultural Heritage (November 11
to 25, 2009). Given this turn of events, we hastily decided to
include this survey of cultural heritage damaged in the Padang
earthquake as our third casestudy. By examining the situation
and issues concerning the recovery process of disaster-affected
cultural heritage in three different sites—Aceh five years after
its disaster, Central Java three years after its earthquake, and
Padang in the immediate aftermath of its earthquake—we be-
lieve we can pinpoint the type of assistance that is necessary at
each post-disaster stage.

4-1 Tsunami Damage Triggered by the Sumatra Earthquake
4-1-1 Overall Picture of the Disaster Concerned

The major earthquake that occurred off the coast of Sumatra
on December 26, 2004 and the resulting Indian Ocean tsunami
caused great damage not only in Aceh, Indonesia, but also in
Thailand, Malaysia, Myanmar, Bangladesh, India, Sri Lanka, the
Maldives, Somalia, Kenya, Tanzania, and the Seychelles, and
left more than 300,000 people dead or missing (Fig. 1).

The tsunami dealt such a devastating blow to economic and
social infrastructures in various areas that even today, after five
years, a great deal of effort is still directed to the restoration of
those destroyed infrastructures.

Damage in Aceh

The tsunami originated at the epicenter of the earthquake off
the coast of Sumatra and came ashore along the northern tip of
Sumatra, where it caused great damage to Banda Aceh, the capi-
tal and largest city of the coastal province of Aceh (Map 1). As
many as 167,000 people are said to have lost their lives in the
disaster and more than 500,000 people left homeless in Banda
Aceh alone.

Fig.1 Tsunami-affected areas
[Source: http://www.fao.org/geonetwork/]
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4-1-2 Ditails of Disaster Damage to Cultural Heritage

The tsunami not only destroyed institutions and facilities, but
it also deprived the country of the cultural heritage that embod-
ies its social history, as well as many intellectual figures. This
was true also in Aceh, which was most severely affected by the
recent disaster. Aceh flourished as a gateway to Islam in South-
east Asia. Numerous manuscripts were produced during this

Photo 1 Taman Sari Gunongan

Photo 2 Dutch Cemetery

time, but these manuscripts have been lost in the disaster, along
with many precious lives. Let us discuss the extent of damage
in Aceh from the perspective of Aceh’s written cultural heritage
and other cultural assets.

Aceh was established at the mouth of the Aceh River in the
late 15th century. It developed as a port city-state, and a central-
ized administrative system centered on the sultan emerged in the
early 17th century. Aceh reached its height of prosperity during
the reign of Sultan Iskandar Muda (reigned 1607-1636) and the
following Iskandar Thani (reigned 1636-1641). Taman Sari Gu-
nongan, a monument that Sultan Iskandar Muda is said to have
built for his wife Putroe Phang (Putri Pahang), still exists in
Banda Aceh (Photo 1). As a representative architecture that dates
back to Aceh’s prosperous period, it was included in the UNES-
CO World Heritage Tentative List in 1995. The 2004 tsunami
reached up to this monument, but did not leave any conspicu-
ous signs of damage. The many burial markers that are found
in Aceh also bespeak of the prosperous trade period, as well as
provide valuable information on people who lived in Aceh in the
past. One such example is the Dutch Cemetery, where Dutch sol-
diers who died during the Aceh War (1873-1912) and during the
subsequent period are buried (Photo 2). The cemetery is located
next to the Tsunami Museum that was built in 2009. Many of the
burial markers were washed away by the tsunami, but we un-
derstand that a search was launched immediately and the mark-
ers have been returned to their places with assistance from the
Dutch. Because the battle with the Dutch was especially intense
in Aceh, there are few historical buildings in Aceh that were built
during the period of colonial rule under the Dutch, compared
to Java. The only building in Banda Aceh that we were able to
confirm in our survey was the present Bank Indonesia building
that was built in 1916 as De Javasche Bank (Photo 3). We were
unable to check whether the building sustained any damage from
the tsunami.

As seen above, tangible and immovable cultural heritage as-

Photo 3 Bank Indonesia (formerly De Javasche Bank)
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sets are limited, and although a government inventory exists,
we were unable to confirm the content and details. Addition-
ally, before the Free Aceh Movement came to a tentative end in
2005, it was difficult to enter Aceh prior to the tsunami due to
political reasons, so it is difficult to say that an adequate survey
of cultural heritage has ever been conducted to date. Under this
situation, the tsunami drew widespread attention to the historical
manuscripts that embody the written cultural heritage of Aceh.

Aceh’s Manuscripts: A Written Cultural Heritage

Aceh is where Islam was first established in Southeast Asia
in the 13th century. It is a well-known fact that vestiges of this
history can be seen particularly on gravestones. Around the 16th
to 17th centuries, Aceh became the center of Islamic learning
in Southeast Asia through interactions with the Middle East.
Religious scholars who were active in Aceh, such as 'Abd al-Ra’
uf al-Singkili (commonly known as Syiah Kuala) and Nur al-
Din al-Raniri, translated Arabic literatures into Malay, the local
language, and greatly contributed to the advancement of Islamic
studies in Southeast Asia. These religious scholars wrote basic
texts such as Tafseer (Koran interpretation) and Figh (study of
Islamic law), as well as books on Sufism (Islamic mysticism).
These texts and books also provide invaluable resources for un-
derstanding the history of the Tarigah, a school of Islamic mysti-
cism which came to have strong influence in Sumatra, Java, and
throughout Southeast Asia thereafter.

Some of the books that were written in the past by religious
scholars in Aceh are still being published in Southeast Asia to-
day. Manuscripts of Aceh that are in existence today are mostly
from the 18th to 19th centuries, and the majority of them are
held by libraries in the Netherlands and other foreign research
institutions. Information on their origin has been lost in most
cases, however, as they have changed hands many times during
the colonial period. Manuscripts that still remain in Aceh are
kept by Islamic religious schools called dayah or by individuals.
Some are now also owned by individual collectors and muse-
ums, as a result of being frequently traded, especially after the
earthquake. The manuscripts that are kept by old dayah such as
Tanoh Abee and Awee Geutah, in particular, have captured the
attention of experts as important materials for the research of

scriptoriums in Aceh, because their origins are relatively clear.

Damage to Aceh’s Written Cultural Heritage

Within a month of the tsunami, a team of researchers from
the Islamic University of Indonesia gathered in Aceh and com-
menced a survey of damage to the written cultural heritage of

Aceh in cooperation with Tokyo University of Foreign Studies
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(TUFS). The survey results were immediately presented to re-
searchers in various countries including Japan, accompanied by
a video documentation of the damage.’

The tsunami damage to the written cultural heritage can be
summarized as follows. (1) On the whole, the written cultural
heritage either received irreversible damage or hardly any dam-
age from the tsunami. For instance, when buildings collapsed in
the tsunami, documents that were housed on the first floor were
swept away and unable to be salvaged, but in contrast, those that
were housed on the second floor and above were mostly left un-
disturbed. Damage at the Ali Hasjmi Education Foundation was
an exception. The building was inundated, but with only about
5 cm of water. Yet many books and documents were damaged,
because shelves fell over in the earthquake, scattering materials
on the floor and leaving them to get soaked. (2) Aceh’s written
cultural heritage needed assistance not so much for post-disaster
restoration, but more for enhancement of regular management
capacities, such as for inventorying and cataloguing of materials
and for improving storage conditions. As there was hardly any
information about Aceh’s written cultural heritage prior to the
disaster, it was firstly necessary to compile inventories and cata-
logs of the materials. Additionally, damage assessment surveys
exposed problems in the manner of preserving manuscripts. (3)
Reflecting the salient characteristic of the Aceh region, many of
the manuscripts in Aceh were related to Islam. Therefore, aid
workers were also required to possess knowledge of Islamic

manuscripts.

4-1-3 Current Condition of Written Cultural Heritage in
Ache

December 26, 2009 marked the fifth year since the tsunami
hit Aceh. To assess post-disaster conditions, we conducted an
inspection and interview survey mainly in areas where disaster

assessment surveys have been implemented after the tsunami

Photo 4 The newly rebuilt Aceh Documentation and Information
Center (PDIA)
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(Map 2), in cooperation with the TUFS Aceh Project for the
Preservation of Cultural Heritage and with support from PKPM
(Pusat Kajian Pendidikan dan Masyarakat), a private organiza-
tion which works for the preservation of Aceh manuscripts as
a part of their activities. Below is a description of the sites we
visited, in the same order as the disaster assessment surveys.

(1) Aceh Documentation and Information Center (Pusat
Dokumentasi dan Informasi Aceh: PDIA)

PDIA was established and operated by Syiah Kuala University
in Aceh and the Aceh provincial government, and was an institu-
tion widely utilized by university students. It was destroyed in
the tsunami but was rebuilt in 2009 (Photo 4). The center’s entire
collection of close to 70 manuscripts was completed swept away
by the tsunami. The newly rebuilt building now holds books
that were received as gifts from the Netherlands. Manuscripts
are also desired, but are difficult to obtain. The director of the
center is also a lecturer at Syiah Kuala University, and has 18
employees working under him. Although the building has been
rebuilt, the center has lost its entire collection of materials in the
tsunami, so its immediate goal is to collect and amass books and

materials anew.

(2) Research Center for the Study of History and Traditional
Values (Balai Kajian Sejarah dan Nilai Traditional)

The Research Center for the Study of History and Traditional
Values is an institution under the Ministry of Culture and Tour-
ism, on the same level as the Aceh-North Sumatra Archaeologi-
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cal Heritage Preservation Office (BP3 Aceh), a government
institution in charge of the preservation of archaeological
monuments. The first research center was founded in 1995, but
there are now eleven such centers throughout Indonesia under
the management of the Ministry of Culture and Tourism. With
the aim of researching and disseminating regional cultures and
folklore, the centers issue quarterly essays and publish annual
journals, and distribute them to schools and governmental insti-
tutions in Aceh. The research center based in Aceh is in charge
of the Aceh and North Sumatra area. The tsunami damaged the
building and deprived the center of its collection of books and
materials that were kept on the first floor. Books that were stored
on the second floor survived the disaster, but were lost in a fire
that occurred six days later. Prior to the tsunami, the building
had housed 6,000 books and 42 manuscripts (15, according to
a post-tsunami disaster assessment survey). The building was
rebuilt in 2006 with funding from the Reconstruction Agency
for Aceh and Nias (Photo 5). The center had requested both
rebuilding assistance and book aid, but received financial assis-
tance only. However, it now has a collection of 2,000 materials,
thanks to book donations from the Royal Netherlands Institute of
Southeast Asian and Caribbean Studies (KITLV) Jakarta Office,
National Library of Australia, and Ecole Francaise d’Extréme
Orient (EFEO) Jakarta Office. It also has two manuscripts that
have been donated by the local community.
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Photo 5 The newly rebuilt Research Center for the Study of History
and Traditional Values

(3) Ali Hasjmi Education Foundation (Yayasan Pendidikan
Ali Hasjmi)

Ali Hasjmi Education Foundation is a library established by
Ali Hasjmi, the late chairman of the Council of Indonesian Mus-
lim Associations, and has amassed books related to Islam. As
mentioned earlier, shelves fell over in the earthquake, scattering
books and materials on the floor and causing them to get soaked
when the tsunami hit and inundated the floor of the library with
about 5 cm of water. After the tsunami, Tokyo University of For-
eign Studies compiled a catalog of materials in 2005. The library
used to have about 300 manuscripts, but now has around 400,
owing to donations from throughout the local community. With
support from PKPM (Pusat Kajian Pendidikan dan Masyarakat),
100 or so manuscripts have been restored. The restored manu-
scripts have been placed in individual envelopes along with
cloves for careful preservation (Photo 6). An inspection team
from Turkey had also come to survey the damage, but its visit
did not lead to concrete assistance. Following the cataloguing
task by Tokyo University of Foreign Studies, members from the
University of Leipzig in Germany arrived with photographic
equipment and began to digitize the materials. So far, 146 ma-
terials have been digitized, but this corresponds to less than half
the total number of materials. The library is run by Mr.Suruya,
who is director of the library and Ali Hasjmi’s son, and three em-
ployees. Two of them are helping with the sorting of materials,
and one is working as a digitization specialist.

Manuscripts and other important materials are kept in a sepa-
rate air-conditioned room located next to the director’s office
(Photo 7). However, the air conditioner is turned off when no-
body is present, and the room is not necessarily maintained at a
constant temperature. Manuscripts that have been reinforced or
otherwise repaired are kept in individual envelopes with cloves,
but others are simply stacked as they are one atop the other.

Moreover, molds have appeared on a number of manuscripts
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Photo 6 Manuscript preserved in an envelope

Photo 7 Manuscript room

(Photo 8), but no silica gel or other desiccant appears to be used.
As only one member of the library staff is engaging in the digiti-
zation task, only three materials can be processed per day at the
most. The University of Leipzig is currently supporting the digi-
tization task, but as it is scheduled to leave Aceh in December
2009 to provide its assistance in the digitization of manuscripts
in Jogjakarta, the camera and other equipment that the library is
currently borrowing from Germany will not be available for use
thereafter. Knowing this, the staff member has been undertaking
the task in haste, but there is still a limit to how much a single
person can accomplish alone. In the end, the equipment will be
returned without completing the digitization of all manuscripts.

(4) Aceh Provincial Museum (Museum Negeri Propinsi)

The Aceh Provincial Museum was not directly affected by the
tsunami, but because it houses a large collection of manuscripts,
the TUFS Aceh Project for the Preservation of Cultural Heritage
has been working in partnership with the Provincial Museum
to preserve the written materials of Aceh that are kept by the
museum. The museum boasts a collection of 2,000 manuscripts.
In a restoration office located inside the museum, workers who

have participated in a paper restoration workshop hosted by To-
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Photo 8 Mold discovered on a manuscript

kyo University of Foreign Studies engage in restoration activi-
ties (mainly reinforcement) (Photo 9). The Japanese paper that is
being used to back manuscripts is provided by Japan’s National
Diet Library. A number of materials employed in the restoration
process have also been contributed by Japan previously. The
manuscripts are not catalogued, but those that have been restored
in the restoration office are placed in an envelope and sent to a
digital scanning room also located inside the museum, where
they are scanned using a dedicated book scanner (Photo 10).
After scanning, information about each manuscript is entered
in a search system screen via the Internet, and the manuscript is
stored in the museum’s repository (Photo 11).

Through this study, a number of issues regarding the museum
have become apparent. The first issue concerns the digitization
of manuscripts. The digitization project is being implemented by
the University of Leipzig of Germany, and the dedicated scan-
ner and personal computer have been provided by the university.
However, as with the Ali Hasjmi Education Foundation, the
digitization task will be terminated in mid-course, because the
portion of the project in Aceh is scheduled to be completed in
December 2009, and the project will be moving on to Jogjakarta
thereafter. The dedicated equipment that the museum has been
using will also be transferred to Jogjakarta, so the museum will
have no wherewithal to continue with the digitization.

The second issue concerns the museum’s manuscript reposi-
tory. Manuscripts that have been restored and digitized are
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Photo 9 Restoration Laboratory

Photo 10 Book scanning

Photo 11 Museum repository
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stored in a repository located inside the museum specifically for
the storage of manuscripts, ancient cloths, metal objects, and
other such precious items. However, the air-conditioning facil-
ity has been out of order for a long time, and the room is not
maintained at the proper temperature and humidity levels. In the
Aceh region, both temperature and humidity vary considerably
between the dry season and rainy season. This large temperature
difference and high humidity are certain to have an adverse ef-
fect on the manuscripts as well as other art objects in safekeep-
ing. During the five years since the tsunami, restoration efforts
have mostly been directed to social and economic infrastruc-
tures in Aceh, such as houses, public institutions, and disaster
prevention facilities, and there is no denying the sense that the
cultural aspect has been a low priority in Aceh’s Action plan for
recovery. Amid this situation, aid was extended to the museum,
and a building was constructed on the grounds of the museum
two years ago with funding from the Rehabilitation and Recon-
structions Executing Agency for Aceh and Nias. The three-story
building with a large open interior was designed to function as a
gallery, but it was deemed unfit to be used as a museum facility,
and has remained closed and abandoned since it was completed
two years ago. It is a typical example of massive infrastructure
assistance that has been implemented without gauging local
needs.

The last issue is in regard to restoration technologies for writ-

ten cultural heritage. The TUFS Aceh Project for the Preserva-
tion of Cultural Heritage has offered training programs on a
number of occasions, including programs on historical document
restoration techniques (May 2005, Jakarta), document manage-
ment techniques (December 2005, Aceh), and material organiza-
tion and preservation techniques (2006, Aceh). Additionally, two
members involved in the preservation of Aceh’s written cultural
heritage have been invited to attend a three-month training pro-
gram in Japan. The local programs were open to Aceh Provincial
Museum personnel, as well as to people from the local archives,
the Ali Hasjmi Education Foundation, and Dayah Tanoh Abee.
Largely owing to these training programs, initiatives for the
restoration of manuscripts, which did not exist prior to the tsu-
nami, have begun to be implemented mainly by the Provincial
Museum and other relevant institutions. However, people who
are undertaking the restoration task today are those who have
learned restoration techniques for the first time after the tsunami.
Five years have passed since then, and they now require even
more specialized knowledge concerning paper restoration, but
they have no opportunity to do so, nor is there anyone who has
the capacity to provide that kind of knowledge. Most necessary

at the present stage is the development of restoration experts

87

who possess deep specialized knowledge, and the development
of younger workers by those experts. At the same time, when
considering the fact that the Provincial Museum presently relies
on Japan’s assistance in acquiring Japanese paper and chemical
agents used for paper restoration, other forms of assistance also
need to be examined in regard to restoration materials in order to

develop sustainable restoration efforts.

(5) Dayah Tanoh Abee

Dayah Tanoh Abee is an Islamic boarding school located
about 50 km from Banda Aceh. It is said to have the largest col-
lection of manuscripts in Indonesia. We were unable to visit the
school during this study, but we understand that it remained un-
affected by the earthquake and tsunami disaster. Tokyo Universi-
ty of Foreign Studies conducted a survey and compiled a catalog
of the collection from 2005 to 2008, and thereafter, a new library
for storing the manuscript collection was constructed with subsi-
dies from the Prince Claus Fund for Culture and Development in
the Netherlands.

(6) Provincial Archives (Badan Arsip)
(7) Provincial Library (Perpustakaan Daerah)

Today, the provincial archives and library are merged together.
The merged institution does not possess manuscripts, but it has
a collection of official documents mainly from after Indonesia’s
independence. It is said that there are documents among them
that date back to the 1920s. The tsunami swept away the ma-
terials that were kept on the first floor of the building, but the
majority of materials were stored on the second floor and above
and remained intact. With the assistance of Japan International
Cooperation Agency (JICA), land register documents were sal-
vaged and a number of them were taken to Jakarta for restora-
tion after the tsunami. The National Archives in Jakarta provided
post-tsunami aid to the local archives, and the National Library
in Jakarta provided aid to the local library. However, in addition
to there being no archive specialists, there are no restoration ex-
perts either, and no restoration work is presently underway. The
need for restoration is not acknowledged at present, probably
because the library/archives houses relatively new materials and
does not have any manuscripts. Still, it recognizes the need for
restoration experts in the future, and expressed an interest in par-

ticipating in a workshop if offered.

(8) Harun Residence (Pak. Harun Keuchik Leumiek)
The post-tsunami survey did not cover the Harun residence,
but PKPM provided assistance for the restoration of manuscripts

in 2008. Mr. Harun Keuchik Leumiek is known for his collec-
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tion of manuscripts and other antiquities, and is also an antique
art dealer. He has 28 manuscripts and 9 copies of the Koran in
his possession (Photo 12). Fortunately, the manuscripts he has
been collecting since before the tsunami saw no damage. Thanks
to PKPM, the entire collection of manuscripts and copies of the
Koran have finished being photographed. At the same time, the
manuscripts have been partially reinforced and placed in sepa-
rate envelopes along with cloves. Packets of silica gel are placed
on the shelves holding the manuscripts, but the room itself seems
to be maintained at a constant temperatureAs a discerning col-
lector of manuscripts, Mr. Harun offers his views and judgment
to the Ali Hasjmi Education Foundation regarding manuscripts
that are frequently brought to the foundation. Compared to other
repositories, manuscripts at the Harun residence are preserved in
an excellent environment with careful attention to small details
such as placing packets of silica gel near the manuscripts (Photo
13).

4-1-4 International Cooperation

Since even before the tsunami hit Aceh, political issues in
Aceh had been attracting widespread concern from the interna-
tional community, especially because the region uniquely re-
mained closed off from important information compared to other
regions in Indonesia. The Free Aceh Movement, which began
fighting for Aceh’s independence ever since Indonesia gained its
independence, continued to be active even after the collapse of
the Suharto administration in 1998. However, the 2004 tsunami

Photo 12 Manuscripts on display
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Photo 13 A packet of silica gel placed next to a manuscript

and its total destruction of cities in Aceh in effect triggered the
opportunity to thrust open the doors of Aceh’s closed society to
the world. The Indonesian government initially allowed foreign
government teams and NGOs to provide relief in Aceh only as a
provisional measure in the wake of the tsunami, but it thereafter
acknowledged the necessity of international cooperation for re-
construction of Aceh. Today, it has even become possible for for-
eign organizations to establish a direct cooperation framework
with Aceh, without involving the central government in Jakarta.
Especially since the Free Aceh Movement and the Indonesian
government signed a peace agreement in 2005, it has become
easier for foreigners to step foot into Aceh, compared to before
2004.

Below, let us focus on foreign assistance for Aceh’s cultural
heritage in response to the Aceh tsunami, and discuss the role of

Japan’s assistance.

Japan’s Cooperation

Many Japanese institutions have provided diverse assistance
in response to the Aceh tsunami, ranging from emergency aid
immediately after the tsunami to housing reconstruction efforts
much later. In contrast, there has hardly been any assistance for
cultural heritage, except for the assistance for Aceh’s written
cultural heritage by Tokyo University of Foreign Studies. Here
let us take a brief look at Japan’s assistance and particularly the
activities of Tokyo University of Foreign Studies from the per-
spective of international cooperation.

The university was able to take prompt action in response to
the tsunami damage to Aceh’s written cultural heritage, because
it had already established a foundation for survey and research
and achieved certain results in Indonesia before the disaster. The
Centre for Documentation and Area-Transcultural Studies (C-
DATS) project, which was launched in the university in fiscal

2002, two years before the tsunami, was the first core. Focus-
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ing on the fact that many Asian and African language materials
on local regions have not been fully appreciated and are at risk
of widespread dispersion and loss, the project aims to preserve
these materials in an accessible digital format and provide them
for research purposes, without removing them from where they
originally belong. Under this project, the university has been
undertaking the cataloguing and digitization of local documents
in Palembang and Padang in Sumatra since fiscal 2003 in col-
laboration with local Indonesian researchers. As an extension of
this undertaking, it planned to work on documents in Aceh from
fiscal 2005.

However, on December 26, 2004 the Sumatra Earthquake took
its toll on numerous lives and wrought devastating damage to
Aceh’s historical documents. Archives, libraries, and universities
in Indonesia requested the cooperation from Tokyo University
of Foreign Studies in the restoration and preservation of histori-
cal documents and other written cultural heritage in Aceh. In
response to this request and the seriousness of the situation, the
university decided to direct part of its C-DAT activities to Aceh
and to apply its efforts to surveying and digitizing what histori-
cal documents survived the disaster.’

Tokyo University of Foreign Studies is still continuing with its
activities in Aceh as of 2009 today, as detailed in the reference
material.” Here let us focus on the characteristics of the univer-
sity’s assistance project for Aceh. Firstly, the Aceh project was
made possible owing to the relationship that the university has
established with Indonesian researchers since before the tsunami
disaster. That relationship of trust led to the prompt provision
of information immediately following the tsunami and to the
request for assistance from the Indonesian Association for Nus-
antara Manuscripts (MANASSA) and other researchers.

Secondly, even amid the post-disaster turmoil, substantive in-
formation was relayed to the Japanese side through its relation-
ship of trust with the Indonesian side, and that information was
also provided to the Japan International Cooperation Agency
(JICA), as it was planning to extend its assistance to disaster-
affected areas. Upon careful consideration, JICA decided to
concentrate its assistance in the restoration of land register docu-
ments.

The third characteristic is the project’s continuity. Compared
to emergency aid, which is provided intensively short term,
long-term assistance is dependent particularly on the availability
of funds. However, particularly noteworthy about this project
is that it has been steadily ongoing and is now into its fifth year
owing to its implementation as a COE (Centers-of-Excellence)
project under the Ministry of Education, Culture, Sports, Science

and Technology, with the sponsorship of the Agency for Cultural
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Affairs and the bestowment of diverse funds including grants
from the Toyota Foundation. Moreover, through frequent visits
made for whatever purpose, the continuity of the project has
deepened the relationship of trust between the two sides.

The last characteristic is that assistance via the project is
implemented from the standpoint of how Aceh’s manuscripts

should be preserved in the future, and not from the short-term

perspective of how to deal with manuscripts that have been dam-
aged. Full details of the manuscripts were unknown at the plan-
ning stage of assistance, so assistance was firstly deemed neces-
sary for their documentation, namely inventorying, cataloguing,
and digitizing of the manuscripts. Issues concerning restoration,
preservation, and management emerged after that. The project is
being implemented in phases according to the manuscript reposi-
tory and its condition, and workshops on manuscript restoration
have been held with the cooperation of National Research Insti-
tute for Cultural Properties, Tokyo and Gangoji Institute for Re-
search of Cultural Property. On the Japanese side, a framework
has been established for the appraisal of the value of manuscripts
by experts on Middle East and Islam studies, and for the resto-
ration of the manuscripts themselves. On the Indonesian side,
liaison conferences are being held among the National Library,
National Archives, the Islamic University of Indonesia, and the
Indonesian Association for Nusantara Manuscripts (MANASSA),
and Indonesian assistance is being implemented in consideration
of the views of all institutions concerned.

Foreign Assistance
University of Leipzig (Germany)

The University of Leipzig in Germany commenced its manu-
script digitization project in Aceh in 2007. It has digitized manu-
scripts kept by the Ali Hasjmi Education Foundation and the
Aceh Provincial Museum, and completed its work in Aceh in
December 2009. The scope of the project includes manuscripts
not only in Aceh but also throughout the Middle East and Asia,
and from after December 20009, it plans to transfer to Jogjakarta,
along with all digitizing equipment, to embark on the digitization
of manuscripts that are stored in the Royal Palace. However, as
mentioned earlier, this has raised a problem, because the project
and all its equipment have moved on to the next location even
though the digitization of manuscripts in Aceh has not been fully
completed.

The project is partly funded by the German Ministry of For-
eign Affairs, but the University of Leipzig places main emphasis
of its assistance on academic purposes, which are to digitize the
manuscripts and to create a database. Its attention is not directed

to the restoration and preservation of manuscripts.
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Ecole Francaise d’Extréme-Orient (EFEOQ) and the Dutch
Royal Institute of Southeast Asian and Caribbean Studies in
Leiden (KITLV)

The Ecole Frangaise d'Extréme-Orient (EFEO) and the Dutch
Royal Institute of Southeast Asian and Caribbean Studies in
Leiden (KITLV) both have an office in Jakarta. They are provid-

ing assistance in the form of donating books to the Research
Center for the Study of History and Traditional Values, which
has lost many of its books in the tsunami.

KITLV has also digitized library books about Aceh after the
tsunami, and has made them available for access via the Internet,
with funding from the Dutch Ministry of Education and under
the supervision of the Royal Library of the Netherlands in The
Hague.?

International Centre for Aceh and Indian Ocean Studies

(ICAIQS)

The International Centre for Aceh and Indian Ocean Studies

(ICAIOS) was established in cooperation by three universities
in Aceh and foreign academic institutions. The concept was an-
nounced in 2007, and the research center was established on the
campus of Syiah Kuala University in the beginning of 2009.
The primary objectives of ICAIOS are to support regional, do-
mestic, and international level surveys conducted in Aceh, seek
a sustainable future for Aceh based on studies and research, and
promote an understanding of the past. The current director of
the center is a Finnish cultural anthropologist, and the steering
committee is composed of members and professors from EFEQ,
KITLV, Tokyo University of Foreign Studies, the British Li-
brary, Harvard University, and other such institutions. Funds are
provided mainly by AusAID, the Australian government’s aid
program, and the United Nations Development Program (UNDP).
The University of Melbourne in Australia has also recently be-
gun to provide its cooperation in research activities. ICAIOS
functions as a center of Aceh studies for foreign researchers, as
well as plays an important role in invigorating academic activi-
ties in Aceh, but it does not necessarily assume a role in coordi-

nating international cooperation.

4-1-5 Conclusion

Five years have passed since the tsunami struck Aceh. Al-
though Banda Aceh was most severely devastated, reconstruc-
tion efforts have made such remarkable progress that hardly

any traces of the disaster can be seen in the city today. Yet,

abandoned buildings, wasteland, boats washed inland and left
abandoned in residential areas, and townscapes made up entirely

of new buildings still offer glimpses of the severity of the disas-
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ter. Below is a summary of the post-disaster restoration of Aceh’
s written cultural heritage based on activity reports of the Tokyo
University of Foreign Studies and findings of this study.

Characteristics of the tsunami damage: The manuscripts, mate-

rials, books, and other such written cultural heritage that were
swept away by the tsunami were able to be divided into two
types: those that were damaged to the point they are unsalvage-
able, and those that were not damaged but whose preservation
condition needs to be improved. In other words, it was necessary
to determine what remained and what did not remain after the
tsunami, and to assess the identity of what remained. In some
cases, books that were only slightly damaged when they got
soaked in water were later dried out, but ultimately they were
unable to be salvaged, because there was no prior knowledge
that soaked books should not be dried in the sun.

Emergent Assistance: With respect to the written cultural heri-

tage of Aceh, there was hardly any information before the tsu-
nami on the type, location, and quantity of materials that existed.
However, in less than a month after the tsunami, the extent of
damage to the written cultural heritage of Banda Aceh was made
widely known, thanks to the network of the Indonesian Asso-
ciation for Nusantara Manuscripts (MANASSA). The prompt
response of researchers based in Jakarta (i.e. regions that were
not affected by the disaster) and their connection to researchers
overseas helped substantiate the information on damage condi-
tions and identify the types of assistance that were needed. At
the same time, however, there were views worth considering,
that a mere month after a disaster might have been too early to
conduct a local survey in Banda Aceh, where human damage

was overwhelming.

Phased assistance: There are two processes through which the
ultimate goal of preserving Aceh’s written cultural heritage
must be preserved: one involves the documentation of written
materials, including the inventorying, cataloguing and digitiza-
tion of those materials, and the other deals with the preservation
condition of manuscripts, such as their restoration, storage, and
management. None of the relevant institutions in Aceh had ever
systematically planned such processes, before or after the tsu-
nami. This oversight needs to be corrected.

As emergency assistance, transferring manuscript restora-
tion techniques and supplying Japanese paper and chemical
agents for use in restoration work is easy enough to do and at
times highly effective over the short term. However, from the

perspective of continuity, it is also necessary to provide phased
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assistance to relevant institutions from a long-term standpoint in
consideration of the issues confronting each institution, and to
establish a mechanism that allows restoration materials to be do-
mestically purchased on a continual basis. It might also be pos-
sible to strategically support a specific institution only and count
on it to disseminate the technologies and knowledge of a certain
process to other institutions, but this requires continuous long-

term training.

NGO activities in Aceh and their significance: After the tsunami,

foreign assistance poured into Aceh through NGOs, making
NGOs an extremely important component of international co-
operation in Aceh. The NGO PKPM (Pusat Kajian Pendidikan
dan Masyarakat), which works in cooperation with Tokyo
University of Foreign Studies and the University of Leipzig,
was established in 2003 under the leadership of lecturers from
Syiah Kuala University and the National Institute of Islamic
Studies (IAIN) Ar Raniry. Before the tsunami, PKPM engaged
in projects concerning education and gender issues, but 40% of
its activities are now related to manuscripts, partly owing to its
cooperative relationship with the two foreign universities. It is a
precious entity, because it naturally possesses deep knowledge
of Islam and has members who are well-versed in the Jawi and
Avrabic languages in which manuscripts are written. PKPM also
cooperates in various ways in regard to manuscripts held by
institutions that tend to be overlooked by the central and provin-
cial governments, such as the Ali Hasjmi Education Foundation,
Dayah Tanoh Abee, and the Harun residence. When considering
the fact that much about the written cultural heritage of Banda
Aceh and the entire Aceh province still remains unknown, roles
fulfilled by NGOs like PKPM are particularly significant.

Regional characteristics of Aceh: The reconstruction of Aceh

was the first case to be undertaken by the Rehabilitation and
Reconstructions Executing Agency for Aceh and Nias (Baran
Rehabilitasi and Rekonstraksi NAD-Nias: BRR), which the
Indonesian government launched after the tsunami to deal with
disaster recovery. The agency is now in its fifth year, and is pres-
ently focusing its efforts on coordinating international aid from
various foreign countries and implementing activities in line
with the reconstruction plan for Aceh and Nias. In the area of
cultural assistance, the agency has added a new building to the
Aceh Provincial Museum and has constructed the Tsunami Mu-
seum. However, these are strictly infrastructure assistance, and

the agency has not implemented any projects related to written
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cultural heritage. Moreover, the building added to the Provincial
Museum has no practical use, and has remained abandoned for
two years, as mentioned earlier.

Aceh is the only province where foreign institutions can in-
teract with the provincial government to ensure the effective and
prompt implementation of international aid without involving
the central government in Jakarta. Furthermore, even five years
since the tsunami, the severity of its damage continues to stir
concern in the international community today, along with the
fate of the peace agreement that was thereafter signed between
the Free Aceh Movement and the Indonesian government. Aceh
may therefore be a unique case, but the Aceh experience has cer-
tainly proven invaluable in the subsequent Central Java Earth-
quake of 2006 and the West Sumatra Earthquake of 2009.

4-2 Central Java Earthquake (Bantul Earthquake)
4-2-1 Overall Picture of the Disaster Concerned

On May 27, 2006, a magnitude 6.3 earthquake struck the cen-
tral region of Java. According to reports, more than 3,000 people
were killed, and as many as 50,000 people were injured. With an
epicenter located inland, the earthquake wrought extensive dam-
age in the regency of Bantul (Fig. 2).

4-2-2 Details of Disaster Damage to Cultural Heritage

There are many historical stone-made buildings and wooden
buildings in Java, primarily in Central Java and Jogjakarta. The
UNESCO World Heritage sites of Borobudur Temple and the
Prambanan Temple Compounds are located near the ancient cap-
ital of Jogjakarta, close to the epicenter of the earthquake (Maps
3). There is a Royal Palace in Jakarta, and the city features many
wooden and brick-made historical buildings related to the pal-

Fig 2 Epicenter and disaster assessment
[Source: http://unosat.web.cern.ch/unosat/]
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ace.

Damage to the Prambanan Temple Compounds was widely
covered by media reports from an early stage, particularly be-
cause President Yudhoyono visited the temple compounds during
his tour of disaster-affected areas on the day after the earthquake
(Photo 14). The Indonesian government sought the coopera-
tion of Dr. Giorgio Croci, an Italian expert in historical building
structures, in conducting a damage assessment survey of the
Prambanan and Borobudur World Heritage sites. Dr. Croci, who
had been attending a conference in Angkor, Cambodia changed
his schedule on short notice and flew directly to Jogjakarta from
Cambodia to conduct the survey. This was ten days after the
earthquake. The damage assessment survey was implemented
with the cooperation of the Jogjakarta and Central Java Archaeo-
logical Heritage Preservation Offices under the Directorate Gen-
eral of History and Archaeology in the Indonesian Ministry of
Culture and Tourism, and provided important information on the
extent of damage to the two World Heritage sites. According to
the survey, some of the severest damage were sustained by Loro
Jonggrang, a temple complex in the Prambanan Temple Com-
pounds which features a temple dedicated to Siva and five other
temples (Photo 15), and Sewu Temple, a temple located in the
same historical park (Photo 16). Damage was also confirmed at
Plaosan Temple located near Prambanan (Photo 17) and Sojiwan
Temple, which was under restoration at the time of the earth-
quake (Photo 18).
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Photo 14 Visit to earthquake-affected areas by President
Yudhoyono (Antara News, May 31, 2006)

Photo 15 Full view of Loro Jonggrang Temple (July 2006)
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Meanwhile, information on cultural heritage sites aside from the
World Heritage sites was provided by Jogja Heritage Society.
These included the Royal Palace located in the city, wooden
architectures built in Java’s traditional joglo style, the Taman
Sari water castle, the old townscape of Kota Gede, and the royal
cemetery in Imogiri outside the city. Jogja Heritage Society was
established under the leadership of a professor at Gadjah Mada
University. It launched a website after the earthquake as a means
for communicating information to the world about the damage
to the cultural heritage of Jogjakarta. At the Royal Palace, one
of the wooden buildings collapsed completely in the earthquake,
and Taman Sari and other brick buildings also suffered great
damage (Photo 19).

Photo 16 Sewu Temple (July 2006)

Photo 17 Plaosan Temple (July 2006)
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4-2-3 Recovery of Disaster-Damaged Cultural Heritage

From the disaster assessment survey, it was known from an
early stage that, of the two World Heritage sites located in Cen-
tral Java, Borobudur Temple was unaffected by the earthquake.
In contrast, the Prambanan Temple Compounds suffered great
damage, and drew considerable attention from inside and outside
the country. Particularly because the Prambanan historical park
is an important tourist site supporting Central Java’s tourism
industry, its restoration was a potential symbol of the local com-
munity’s efforts to recover from the disaster.

The main sanctuary of the Prambanan Temple Compounds
is the Hindu temple of Loro Jonggrang. Damage to Loro Jong-
grang was surveyed and an assessment report prepared under the
supervision of the Jogjakarta Archaeological Heritage Preserva-
tion Office, with cooperation from the Borobudur Conservation
Office, Gadjah Mada University, and other relevant institutions.
Even while the assessment survey was underway, fallen ratna
pieces were removed and cracks in walls were temporarily re-
paired. Restoration work began with the Garuda temple, which
was most severely damaged, followed by Nandi, Hansa, Brahma,
and Visnu temples, in this order. As of November 2009, resto-

Photo 18 Sojiwan Temple under restoration (July 2006)

Photo 19 Collapsed wooden building of the Royal Palace in Jogjakarta
City (June 2006, Jogja Heritage Society)
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ration has been completed up to the Hansa temple. The entire
restoration process is financed by the central government and
Jogjakarta provincial government, and scaffolds were provided
by UNESCO and by the Japanese government’s 2007 grant aid
for cultural grassroots projects. The inner compound was tempo-
rarily closed off to tourists to ensure their safety, but it has been
reopened in part thereafter. The greatest issue in regard to the
restoration work, which is currently ongoing, lies in the restora-
tion of the Siva temple, located in the center of the inner com-
pound. It is the tallest of the six temples in the compound, rising
to a height of 47 meters. The central main chamber is dedicated
to the deity Siva, and the southern, western, and northern side
chambers are dedicated to Augustia, Ganesa, and Durga, respec-
tively. At a glance, the Siva temple shows no apparent damage,
and unlike other temples, ratna pieces and balustrades have
remained intact. However, results of the damage assessment
survey have indicated large cracks throughout areas around the
inner corners of the platform and toward the bottom of the nave,
and that the western gate is tilted to the west as though the lintel
above the gate and entrance stairs were pushed outward, accom-
panying the displacement of the rear side of the nave (National
Research Institute for Cultural Properties, Tokyo, 2007, p. 107).
Thus, the question arises as to whether the Siva temple, which at
least appears to have no damage, should be partially dismantled
or completely dismantled for restoration. Needless to say, even
if no damage is apparent from the outside, damage that has oc-
curred in inconspicuous areas puts the entire structure at risk of
collapse. Additionally, the Siva temple was restored once around
1918, before Indonesia’s independence, by the then Dutch East
Indies Oudheidkundige Dienst (archaeological agency), but the
Indonesian side does not possess the materials related to the res-
toration. For this reason, unlike the other five temples, it is not
known what types of restoration materials were used or how the
inner structure has been built. As current technologies are not yet
capable of scanning a building’s interior using nondestructive
means, the pros and cons of resorting to partial dismantlement
to ascertain the inner structure and extent of damage are being
argued.

Sewu Temple is located in the same historical park as Loro
Jonggrang, but comes under the jurisdiction of Central Java
province, and not Jogjakarta province. It is a Buddhist temple
complex with 8 apit temples and 240 perwara temples around a
central temple. After Indonesia’s independence, it was restored
in 1980 and 1992 and designated a national heritage under the
1992 Cultural Heritage Law. Sewu Temple is also a World Heri-
tage, as it is part of the World Heritage site of the Prambanan

Temple Compounds. Emergency aid and subsequent restoration
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have been implemented with funding by the central govern-
ment, the Central Java provincial government, NGOs, and the
government of the United Arab Emirates. Total restoration fee is
estimated as 1.5 million USD. The scaffolds have been provided
by UNESCO after the earthquake, but bamboo and wooden scaf-
folds are also being used to cover for whatever shortage there
was (Photo 20). The restoration work is mainly concentrated on
the central temple, but some of the apit temples surrounding the
central temple are also being restored in part.

4-2-4 International Cooperation
Japan’s Cooperation

After the disaster, the only country which acted promptly to
provide specific assistance such as by sending a survey team to
the Prambanan Temple Compounds was Japan, aside from Saudi
Avrabia, which provided financial assistance. In the wake of the
earthquake, the Law on the Promotion of International Coopera-
tion for Protection of Cultural Heritage Abroad was enacted in
Japan on June 16, 2006. The Japan Consortium for International
Cooperation in Cultural Heritage (JCIC-Heritage) was estab-
lished soon thereafter, and Japan had just begun to take steady
steps toward creating a framework for coordinating Japanese
institutions and specialists involved in international cooperation
for cultural heritage and for ensuring effective and flexible inter-
national cooperation in that area. With the situation being as it
was in Japan, providing assistance for cultural heritage affected
by the Central Java Earthquake became the first activity of the
just-established consortium.

In response to the Indonesian government’s request for coop-

Photo 20 Scaffolding of the central temple (Nov 2009)
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eration, Japan’s assistance was planned by the consortium and
carried out on commission by the National Research Institute for
Cultural Properties, Tokyo. As members of the consortium, the
Ministry of Foreign Affairs and the Japan Foundation also pro-
vided their cooperation. A team of Japanese specialists were thus
sent to Indonesia in July 2006, two months after the earthquake
(leader: Prof. Satoshi Yamato). The survey team did not restrict
its survey to World Heritage sites, but aimed to assess the extent
of damage to cultural heritage assets in Jogjakarta as a whole.
Based on the findings of the first survey, the focus of Japan’s
assistance was decided to be placed on providing technical coop-
eration for the restoration of the six temples of Loro Jonggrang,
among the other temples of the Prambanan Temple Compounds.
The second survey (Feb. 20 — March 10, 2007) and third survey
(Oct. 21 — Nov. 4, 2007) mainly assessed the damage in greater
detail, analyzed architectural structures and geographical charac-
teristics, and collected relevant reference materials and histori-
cal documentation of past restoration work. Ultimately, through
discussions with relevant institutions on the Indonesian side, a
restoration design proposal was formulated, giving due consid-
eration to earthquake countermeasures. A report of the survey
team’s findings has been prepared in Japanese and English and
delivered to the Indonesian government and UNESCO.

In addition to the above-mentioned technical proposal, Japan
has also supplied the scaffolds that are currently being used in
the restoration work (Photo 21). They were provided in response
to a strong request from the Indonesian side during the first sur-
vey, through Japan’s grant aid for cultural grassroots projects in
2007. The first through third surveys have been implemented
entirely on commission by the National Research Institute for
Cultural Properties, Tokyo, as a project of the Agency for Cul-
tural Affairs. In April 2008, Tsukuba University took over the
implementation of the project, with funding by the Grant-in-Aid
for Scientific Research provided by the Ministry of Education,
Culture, Sports, Science and Technology (MEXT), and will be
continuing the project under its leadership until March 2011.

Foreign Assistance
UNESCO

As mentioned earlier, UNESCO took quick action to assess
the situation at the Prambanan and Borobudur World Heritage
sites. It called on Dr. Giorgio Croci, an internationally-renown
expert, to survey the sites and prepare a disaster assessment re-
port. It also provided scaffolds as requested by the Indonesian
side, around the time the Japanese survey team was sent to In-
donesia. It hosted the “Consultative Meeting on Preservation of

Cultural Heritage in the Aftermath of the Earthquake” in Novem-
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ber 2006, the “International Expert Meeting for Rehabilitation
of Prambanan World Heritage Site and Taman Sari Water Castle
in Jogjakarta and Central Java, Indonesia” in March 2007, and
the “Technical Meeting on Rehabilitation of Prambanan Temple
Complex, Sewu Temple Complex and Taman Sari Water Castle”
in June 2007, to discuss technical issues in the restoration of
those cultural heritage sites. Members of Japan’'s expert survey
team also participated in those meetings and reported the results
of their surveys. In November 2009, the progress of restoration
at the Prambanan Temple Compounds and Sewu Temple were
reported at the “International Coordinating Meeting for Safe-
guarding Borobudur and Prambanan World Heritage Sites.”

Saudi Arabia

In the wake of the earthquake disaster, Saudi Arabia pledged
to provide financial assistance to Indonesia, and the assistance
was implemented through UNESCO, instead of as bilateral co-
operation. UNESCO convened its first conference in regard to
the funds it has collected, and has allotted a part of the funds to
the restoration of Sewu Temple.

Prince Claus Fund for Culture and Development (The

Netherlands)
The Prince Claus Fund of the Netherlands is an NGO provid-

ing assistance throughout the world, including Aceh and Padang.
In Imogiri, it has rebuilt a severely damaged batik factory in co-
operation with the Jogja Heritage Society. Thanks to the recon-

Photo 21 Scaffolds provided by the Japanese government
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struction of the factory, the production and sales of Jogjakarta's
traditional craft resumed quickly, and batik makers were able to
return to their workplace without losing their job.

The Prince Claus Fund was established for the purpose of cul-
ture and development on September 6, 1996 in commemoration
of the 70th birthday of Prince Claus of the Netherlands. Its objec-
tive is to focus on various cultures and promote the relationships
between culture and development, but in response to the looting
of the Irag National Museum in April 2003, the Fund established
a Cultural Emergency Response’ project in September 2003.
Through this project, the Fund provides emergency support for
culture that has been damaged in man-made and natural disasters
in various countries throughout the world. Examples include the
Citadel of Bam in Iran damaged in an earthquake (2003), Nablus
damaged in conflict in Palestine (2004, 2005), and the restora-
tion of a mosque damages in an earthquake in northern Morocco
(2004). The Fund not only assists national governments, but also
local research institutions, providing emergency financial assis-
tance where the locals play the main part in operations.

4-2-5 Conclusion

Three and a half years have passed since the earthquake disas-
ter, and the affected areas are steadily recovering, owing to inter-
national aid from various foreign countries and NGOs. In regard
to cultural heritage, restoration is underway at the Prambanan
World Heritage site and Sewu Temple, but compared to these
two, other temples that are found throughout the region have
been so severely affected that restoration work cannot even be
launched. Below, let us make a few observations in view of the
fact that disaster assistance focused on tangible and immovable
cultural heritage assets.

New Style of International Cooperation by Japan: Providing

assistance to the Prambanan Temple Compounds was the first
case to be addressed by the Japan Consortium for International
Cooperation in Cultural Heritage after its establishment. The
Indonesian side provided information to the consortium via the
Japanese Ministry of Foreign Affairs, and the consortium relayed
that information to the Agency for Cultural Affairs, the Japan
Foundation, and other institutions and experts. The collected
information was carefully examined by the consortium and used
to select survey team members mainly from among various
architectural experts, such as specialists in Indonesia’s histori-
cal buildings and structural specialists of historical buildings.
The Agency for Cultural Affairs provided the dispatch fee as an

emergency aid expense, and the Japan Foundation assumed the
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local expenses, while the Ministry of Foreign Affairs facilitated
local activities through the local embassy of Japan. This style of
information coordination was also applied to subsequent earth-
quake cases in Sichuan and Padang.

International Cooperation and Joint Research: The Indonesian

side requested Japan’s cooperation in conducting an earthquake
resistance survey of buildings and a geographical survey at
Prambanan, in light of Japan’s accumulation of studies as an
earthquake nation. The ground survey was conducted with coop-
eration from Oyo International Corporation, a private stock com-
pany, and a materials test for earthquake resistance was conduct-
ed with cooperation from Gadjah Mada University and Bandung
Institute of Technology. Earthquake measurement, however,
could only begin after installing the necessary equipment, and is
still ongoing under the study taken over by Tsukuba University
with funding by the MEXT Grant-in-Aid for Scientific Research.
Japan is certainly advanced in the study of earthquake resistance
of historical buildings, and the results of those studies can be
provided in the form of technical cooperation. However, such
cooperation should be implemented from a long-range per-
spective, and is difficult to provide as a short-term emergency
assistance measure. In fact, Japan’s assistance for Prambanan
consisted of a dispatch of three survey teams and nothing more
under its emergency framework, and was continued as a study
funded by the MEXT Grant-in-Aid for Scientific Research. The
assistance it is providing today for cultural heritage damaged in
the disaster will necessarily focus on short-term emergency as-
sistance, but in order to respond to the needs of the aid-receiving
country, the first survey must present short-term, medium-term,
and long-term cooperation plans and frameworks based on
careful consideration. At the same time, if assistance measures
include academic elements, it is necessary to coordinate efforts
and maintain a long-term relationship with universities and other
academic institutions in the recipient country.

4-3 Padang Earthquake (West Sumatra Earthquake)
4-3-1 Overall Picture of the Disaster Concerned

The earthquake that occurred on September 30, 2009 off the
coast of Padang is thought to have occurred deep inside a sub-
ducting plate, and no tsunami was caused by the earthquake.
The epicenter was roughly 45 km northwest of Padang, off the
coast of Sumatra, at a depth of 81 km. The earthquake’s magni-
tude was 7.6, and damage was centered on Padang (population
roughly 840,000), Pariaman (population roughly 70,000) Padang
Pariaman Regency (population roughly 380,000) and Agam
Regency (population roughly 420,000) and surrounding areas.
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In particular, Padang is the state capital of West Sumatra, and
site to many mid-high rise government facilities and commercial
buildings. In particular large public facilities over three stories
tall constructed with reinforced concrete received major damage
during this earthquake (Photo 22). According to data released by
the Indonesian Government (as of October 15 2009), the number
of dead or missing is 1,117.

4-3-2 Damage Assessment of Cultural Heritage

Padang serves as the capital of West Sumatra Province and
contains many public facilities related to government and edu-
cation, in addition to being recognized for numerous historical
buildings constructed under the influence of the Dutch who
entered the region in the 17" century. Whereas many of the
buildings influenced by the Dutch are constructed from brick,
there are also many wooden structures using a format unique to
the Minangkabau in the highlands inland from the coast. This
earthquake did not cause damage to wooden structures located in
such inland areas, but many of the structures in Padang, which is
near the sea, were damaged.

There are 73 historical buildings in Padang registered by
the Batusangkar Archeological Service (BP3 Batusangkar), 52

Photo 22 A large facility that collapsed

buildings in Pariaman to the north of Padang, and 23 in Padang
Pariaman regency. An emergency disaster report on these histori-
cal buildings was conducted by BP3 Batusangkar four days after
the earthquake occurre