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Thailand until the 1960s was a rural kingdom which considered itself blessed with life-giving
floods "om "ee-running rivers. Cities and countryside had little changed "om the time of the
picture on the le%--taken in Bangkok about 1900. But today’s Thailand is a place transformed
geographica&y and economica&y, with flooding now a serious problem. A 77 km dike is required to
protect the vast Rojana industrial estate, shown a%er this year’s flood on the right. The dikes failed
on October 8, 2011 the week a%er floodgates were opened at Bhumiphol dam upstream of the
estate.
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Overview of Chao Phraya River at end of October 2011. Red dots are city-sized industrial
estates flooded with 2 meters of water.
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Problem statement
Thailand’s damaging floods of 2011 occurred following a series of heavy summer and fall
storms in the hill country of the northern part of the kingdom. These storms resulted in the
usual late-fall flooding of poorly drained swampy lands on the lower Chao Phraya floodplain,
including vast tracts of former swamps and riceland now occupied by very large industrial
“estates” (or industrial parks in western terms), each the size of a city and home to hundreds
of modern manufacturing plants developed in the 1970s and after. Some $180 billion or in
damages-- rather close to an estimate predicted years before--were distributed over many
social and economic sectors and zones of the country, including industrial facilities
supported by foreign investment and managed by modern techniques of risk management
backed by global insurers. Damages in the lower central valley were roughly apportioned
between residential, industrial, and agricultural properties. Insured losses of various kinds,
mostly sustained by Japanese manufacturing companies, were said to be on the order of 10
to 15 billion dollars.
Though monetary damages in the 2011 flood were unprecedented, the flood itself was not an
extreme natural event, hydrological statistics variously suggesting a 30 to 75 year return
period for a similar flood. Its adverse impact was reduced, though not eliminated, by the
presence of Thailand’s two biggest water storage dams, which partially control runoﬀ from
about a quarter of the upstream watershed of Thailand’s central Chao Phraya River.
Although the 2011 flood was a little larger than the typical 10 to 20 year flood, and overcame

A 2-meter flood wave progressively moved down the Chao Phraya Va&ey "om
September to end of October at about walking speed.
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most of the flood defenses that provided protection only against routine floods, another
main diﬀerence between the 2011 flood impact and that of its many predecessors was the
rapid recent suburbanization of the lower Chao Phraya valley. Bangkok itself, lying at the
southern end of the valley (and partially blocking outflow from it) was spared; last-minute

Flow in the Chao Phraya River at Nakorn Sawan, 1942-2011. Blue is monthly flow, red is cumulative
flow for the Chao Phraya in the wet season, July-December.. Gaps in record 1943-1955 and 2010.
Based on data "om Royal Irrigation Department and flood mode&ing by the writer.

eﬀorts to protect the central business district and tourist areas of the capital succeeded, but
some say at the expense of seriously aggravating the flooding in residential and industrial
areas outside of the city limits.
In the next half century more large floods will occur almost certainly bringing greater
volumes of water to the central plain than in 2011. The level of damage will depend not only
on the quirks of nature -- most notably the number and intensity of seasonal typhoon
storms that reach Thailand from the western Pacific -- but also on eﬀectiveness of improved
flood protection works and future risk allocation policies which have been pledged by
Thailand’s government and backed by oﬀers of international support from countries like
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Japan and the Netherlands. Development of floodway and
other floodplain mitigation programs will be costly. Future
reallocation of existing dam storage space from water
conservation to flood control would increase the risk of
water shortages during drought years. On the other hand
failure to mitigate the hazard will not only bring suﬀering to
the people and economy of the traditional Thai countryside
but could lead to loss of insurance availability and flight of
the foreign investment which has recreated the modern
economy of Thailand.
At the time of this report, early 2012, the country had begun
a crash program to improve flood defenses to the satisfaction
of citizens and investors and was also attempting to set up a
fund to prevent the flight of flood insurance from the local
market. Short term mitigation works targeted for completion
by mid 2012 include higher and stronger ring dikes around
industrial estates and repair of drainage works that failed to
function in 2011.

The writer standing in "ont of a
Japanese factory located in the
Navanakorn industrial estate.
Floods reached the top of the 2meter wa&. The mop against the
wa& represents an eﬀort to clean
the company of signs of mud.

But social issues of equity and financial claims have yet
to be resolved. Many of those damaged by the flood,
including residents of large housing tracts and new
industrial facilities and towns, all built on flood-prone
lands of the lower Chao Phraya river north of the
capitol, were unprepared, even though well-publicized
studies and predictions of such a disaster had been
available for more than a decade before 2011. Some
people believe that government and industry
promoted investment and development in these new
regions in knowing disregard of the hazards.

Major industrial estates shown on a 1995 flood map
of lower central va&ey of Thailand. Deep blue color
indicates flooding of 2 meters or more. Damage was
less than 2011, but most experts predicted that
greater floods were upcoming. in the fo&owing

Questions have been raised in the press, in academia,
and recently in lawsuits. Did the Thai government
with a long history of favoring agriculture, operate its
water system, notably the major dams at the
headwaters of the Chao Phraya, in disregard of
flooding hazards to its new economy? Were decisions
made to sacrifice much of the new industrial
development, that the government itself had promoted
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and participated in, in favor of protecting
commercial and elite interests in the
unflooded capitol, Bangkok? Did private
companies that promoted, in partnership
with the government, vast new industrial
estates1, even assuring tenants high quality
infrastructure including flood protection
works, conceal known risks of failure? Did
various local public and private parties and
companies conduct operations negligently
to the detriment of their neighbors’ safety?
A letter to the Bangkok Post in early
January 2012 on the subject of future
insurance coverage for Thai floods
expressed a view that is still held by many
people.

Letter to the editor, Bangkok Post
Flood of Misinformation
The letter printed in last Tuesday's ''PostBag'' by Burin Kantabutra was
very informative. It read in part: ''Government-sponsored coverage
doesn't solve the problem at its root, and leaves vast sectors of the
economy vulnerable. ''The problem is that international insurers don't
believe that we will effectively address the problem of flooding, which
our Irrigation Department warns may happen again at the same
magnitude in 2012.''
Exactly.
How can the Yingluck administration expect manufacturers and
investors to believe that the flooding problem has been resolved. That
cannot happen until the root cause has been determined and the data
analysed. What were the processes that failed and what changes need
to be done to resolve these problems?
When the Irrigation Department is telling the world that there may be
another flood this year as destructive as the one last year, who do we
believe? Probably not a group of politicians who only care about the
money in their bank accounts or hidden in their houses.

How can we expect the car makers, disk drive and electronic
By early 2012 when the present report was
companies to invest and rebuild with the different stories coming from
prepared, some of the promised short
the government? Is the problem fixed or not?
term flood protection projects such as ring
Tom, Klong 3
dikes around industrial estates and
acquisition of lands for temporary flood
storage had been started. Long term
solutions, such as a major flood bypass
channel, were being studied. Meanwhile as the rainy season of 2012 approached, investors
and insurers watched for early signs of typhoon activity and the progress and quality of the
new works underway.

1 Industrial estates are tracts up to several hundred square km in size set aside for new industrial
development and promoted by the government in partnership with industrial estate companies to
attract foreign investment in manufacturing. Infrastructure including flood protection is oﬀered as
part of the package. Honda Motor Company is a typical tenant, one of many Japanese companies
that operate in these estates.
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AUTHOR BACKGROUND,

SCOPE

,

AND SOURCES

As a practicing engineer and part-time academic at California's Stanford University. the
writer served as consultant on floods during the period 1975-2005 in California, assisting
government agencies, insurers, and private parties in understanding the causes of damages
from floods. Having lived in Thailand periodically since the 1960s, the writer has followed
the progress of the 2011 floods and plans future publication and teaching on the subject
both in Thailand and California.
This report is specifically addressed at various issues of importance to insurers including
questions of concurrent causation which may be relevant to allocation of responsibilities
for the damage. It also discusses questions of foreknowledge, timing, and definition of 2011
flood events that may be relevant to claims. It is based on interviews, inspection of flooded
areas, scientific and engineering scholarly papers, analysis of hydrological data, and
continuing review of public claims and counterclaims in the press and elsewhere. It aims to
present a balanced view of concurrent causes and claims. It does not attempt conclusions on
the liability of any particular party, but it does present major elements of evidence that are
currently available.
Readers interested in researching the overall history of the flood will find online editions of
the English language Bangkok Pos( and Natio) newspapers useful. The New York Times
coverage is excellent and unlike much international coverage based on local research as
opposed to web browsing and social networking. The writer of this report follows two webbased columnists on matters relating to flood politics, Bangkok Pundit and Shawn Crispin.
A recent monograph contains a good chapter on ongoing political constraints to flood
control improvement in Thailand.2
A 1999 study of flooding in Thailand was prepared for the World Bank by Thai consultants
Panya company, (Report to World bank, 20093, available on the World bank website).
A large amount of hydrological data on Thai floods, past and present, is available, some in
public sources. But much of the data is kept in government archives which are not nearly as
accessible as they might be in western countries.
Most of what is presented in this report is based on verifiable references, but time
constraints don’t allow for documentation of references here except as hyperlinks
indicated.

2

Blue underlined text should be active hyperlinks to online resources.

3 Climate Change Impact and Adaptation Study for the Bangkok Metropolitan Region
Panya consultants 2009. See especially Appendix K
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Expert opinions are not included here, but
many of the factors that would serve as a
grounding for such opinions are discussed.
In most cases further eﬀort would be
necessary to develop a strong conclusion on
many of the issues discussed.
There are major restrictions on recovery of
damages via litigation in Thailand. The
restrictions are cultural, legal, and
procedural. Claimants would do well to obtain consultation on strategy before committing
to any plan for recovery.
At the time of this report the writer has undertaken a study of the new flood protection
works which aim to prevent a repeat of the 2011 disaster. A progress report on this should be
available mid-2012.

Flooding geography
THE

R A I N S O F E A R LY

2011

In Thailand as in adjoining Southeast Asian countries the hot season in April is a time for
sacred ceremonies aimed at encouraging rains which begin as mild but welcome “mango
showers” in May. The writer, having spent some years in Thailand, could not help but notice
the cool gray skies and heavier-than-normal rains that came that month in 2011. The mango
showers were more than showers and they persisted into sultry June and July which are
usually relatively dry months. Even in May early heavy rains from cyclonic storms coming
from the east over the north and northeast of Thailand were causing flooding problems for
farmers in the up-country from harvesting their rice.
By late July this continuing series of storms had partially filled the Bhumiphol and Sirikit
dams which represented about a quarter of the watershed contribution to the Chao Phraya
River valley, Thailand’s so-called central valley, lying to the south4. Although water was
accumulating in the Bhumiphol and Sirikit dams at more than the usual rate, the water
levels were still within the guidelines or “Rule Curves” which were developed in the 1990s

4


The Chao Phraya watershed produces about 40 billion cubic meters of water, 40 cubic kilometers,
in a typical wet year. About 10 billion is captured by the two dams and held for release during the
following dry season beginning in January.
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with the assistance of experts from Japan5 and are meant to assure than the reservoirs are
neither too full or too empty. These rule curves had been adopted in 1996 and provided a
guideline for balanced reservoir operations, defining both desired lower and upper limits of
reservoir storage, month by month6.
As usual the rains intensified in September and as often happens flooding was reported in
the north of the country. Flooding of Chiang Mai, a northern city, made headlines following
a typhoon. In late August the rising waters approached the upper rule curve in the Sirikit
reservoir, and the operators opened gates of that dam in early September to release some of
the excess water. The same situation developed in the Bhumiphol reservoir in late
September and again a large release was made from October 6 to 13 with a total unplanned
Bhumiphol release of about 350 mcm, roughly one percent of the total flow in the Chao
Phraya in 2011.
But nothing seemed unusual in Bangkok even as the rain belt drifted to the south in mid
September.

HYDROLOGY
The principal flooded areas of interest here are at the lower end of a large valley in the
center of Thailand, the Chao Phraya River valley, somewhat similar in size and configuration
to California’s Sacramento Valley. Bangkok (red arrow previous page) lies near the mouth of
the Chao Phraya River a few kilometers from the shore of the Gulf of Siam.
For the past 30-40 years modern dams, including the Bhumiphol and Sirikit dams, aim to
capture part of the northern runoﬀ to be used for power generation, irrigation, drinking

5

Japanese industry was becoming a major element of the Thai economy and with the resolution of
the Vietnam conflict Japan had largely replaced America as a economic partner and technical advisor.
6 The heavy flooding of 1995 could have been a factor in the need for such rule curve guidelines which were
adopted by EGAT, the electrical power authority of Thailand. Subsequent to their adoption they have been
restudied several times by Thai researchers and found suitable, though there may be some ambiguity in results.
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water, and fending oﬀ salt water intrusion. Flood control was not considered a significant
purpose of the dams at the time of their construction thirty and more years ago.7
Water from down from the northern rivers reaches the head

Three flood-prone deltas. Thailand’s Chao Phraya, le%, with Bangkok in the center of the map. slightly higher ground in
green. The Mississippi has a similar configuration, natural levees flanking the main channel of the river advancing into the
south bay. The lowlands of the Netherlands are on the right. The Rhine has a drainage area similar to the Chao Phraya. A&
three deltas are low and “flat” but feature subtle topographic features such as natural levees and old barrier islands and sand
dunes that significantly impact patterns of flooding.

of the Central valley in a week or so. The rivers join at the city of Nakhon Sawan, located
roughly in the center of Thailand. A gauging station, designated by the RID as C2 (or c.2 or

The writer worked in 1963-65 on the design and construction of a smaller dam, located in Northeast Thailand
and not directly relevant to this study. It was described at the time of it’s conception in 1959 as providing flood
control as an “intangible” benefit. Flooding of the villages below it, where the writer now lives part time, in
2010, made the question more than intangible to the local farmers and town dwellers. But until recently
drought was more feared than flood. As of 1996, an independent and comprehensive review at MIT of the
water management, including the function of the two Chao Phraya dams, made no mention of a flood control
function.
7
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more recently c.2a) measures the height and rate of flow. The rate is expressed as either cms
or mcmd8. From Nakorn Sawan the flood wave takes about two to four weeks to reach
Bangkok in the south. There are no high natural or man-made levees along the course of the
river below Nakorn Sawan and when the flows exceed about 2500 cms the river spills onto
the floodplain and begins to accumulate in lower areas such as the backswamp areas found
southeast of Ayudhya. These areas are also the location of most of the big industrial estates.

The slope of the lower Central Valley flood plane is only about 5 m over 50 km. This area
below Ayudhya is often described as almost flat, but subtle topographic changes of up to 5
m, owing to geological features such as as mud shoals, natural levees, dunes, and fan
backswamps, are present and actually play an important role in the flow and accumulation
of flood water and provide a certain amount of natural protection to Bangkok ( See general
reference map at the beginning of this report). The lower valley was described colorfully in
the 1970s by a Japanese geographer as "amphibious terrain, neither land nor water" but
rather a place of "wandering marshes and swamps".
Most of the industrialized facilities, mainly manufacturing plants, many Japanese owned,
managed, and insured, that were aﬀected by the flooding are found in half a dozen
“industrial estates” located on this lower central plain north of Bangkok from about 14
degrees to 15 degrees latitude, in an area that has been converted from farmland to industry
and suburbs in the last few decades. Undeveloped portions of the lower floodplain remain
today much the same as described by the geographer.
Owing to the broad flatness of the central valley floor the flood waters spread widely and do
not often exceed 2-5 meters or so depth, the deeper flooding being found in the backswamp
areas. The flooded areas spread laterally over a period of weeks and move in a gradual wave
down the valley toward Bangkok at a rate of a few
kilometers a day. Hence damage in Bangkok does not
occur until as much as a month has passed from the time
of peak flooding at the head of the valley.
Tidal eﬀects are additive to the flooding potential in the
lower Chao Phraya. Fall tides (October) are higher than
normal, and when the tide is very high levels in the Chao
Phraya (reaching 2.5 meters above mean sea level or more)
water tends to back up the river and will not drain out to
8

Convert cms (cubic meters per second) to mcmd (million cubic meters per day) by multiplying by .086. So
4300 cms, the highest flow of 2011 in mid October, is 370 mcmd.
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the sea. This year 2011 the tides were very high in mid
October, when the flows from the north were peaking as
well.
Bangkok itself, located (not surprisingly from a historical
point of view) on slightly higher ground is additionally
protected by a line of natural and man made dikes, typically
not more than a meter or two high, that are collectively
known as the King’s Dike (green line in map). These are in
part existing road and railway embankments which have
been tied together over the past few decades and aim to
separate the capital from the surrounding areas and the Chao
Phraya River itself. The dikes are not high, and any flood
larger than the 2011 flood would overtop them as shown in the
computer simulated study shown on the figure to the right
following. Studies such as this are not diﬃcult to do and have
been available aids to flood damage prediction for years.

Backswamp areas (black)
identified by Japanese researchers
in the 1990s. These areas are
prone to flood depths of 5 meters.

This local topographic elevation of the royal
capital is mirrored in the special political status of
the city; formerly a mere province like the
adjoining Nonthaburi and Pathum Thani
provinces, Bangkok was granted a special status
with it’s own distinct local government, known as
the Bangkok Municipal Authority or BMA, which
manages its own separate flood control works
including myriad drainage canals and pumps that
are especially aimed at contending with flash
floods from local late-season storms, a
hydrological hazard that is seen as distinct from
location of industrial esates superimposed by the broad slow waves of flooding from the Chao
the author on a map of deep flooding areas Phraya. To top oﬀ these distinctions, the
for the floods of the 1980s.
government of the capital was in 2011 controlled
by the opposition Democrat Party, and the elected
governor is a member of the elite class. All of
these factors are seen as having promoted friction between the populist elected government
(Yingluck government) and BMA, which was accused of blocking the drainage of the lands
to the north to benefit the special interests of the city, and also of failing to make its flood
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control facilities available in good working order to help drain the spreading flood wave to
the north.
From these contentions came, as the flood bore down on Bangkok, a supposedly
compromise plan in which the national (Yingluck) government and BMA agreed to raise on
an emergency basis the dike further at the northern edge of the city, using “big bags”, rockfilled “sandbags” weighing several tons. This barrier blocked flow out of the newly developed
and densely populated area upstream and outside of Bangkok, which included sprawling
slums, movie star mansions, and the home of the prime minister herself, raising the water in
these new suburbs even higher than if the flow had been allowed to discharge freely to
Bangkok below. Enraged upstream residents attacked these big bag dikes and for a while
local civil disturbances made daily headlines. Finally a compromise was reached, but no one
denied that the city had been saved in part at the expense of increased flooding of its
neighboring provinces to the north, west, and east.
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Parallel developments in Thai politics and law
It happens that during the year 2011 just before the peak of the flood season the politics of
Thailand passed from its usual chronic state of turbulence to a new acute stage of near
chaos that is only now in early 2012 slowly subsiding. In July as reservoirs to the north were
filling,the quasi-democratic but rightist Democrat government was soundly voted out of
oﬃce in favor of the populist Pheu Thai government led by Mme Yingluck, the charismatic
younger sister of the exiled former prime minister Thaksin. The capitol buzzed with rumors
of military intervention for months. The transition occurred in mid August, just as new
storm clouds were gathering in the north over the already half-full reservoirs. The intrigue
of these late fall and the following months are captured in one article by the journalist
Shawn Crispin.
Charges of government inexperience, dishonesty, and incompetence were inevitable under
these circumstances, and as soon as the announcement was made by the Royal Irrigation
Department (RID) in early October, as the new government was settling in, that the
spillway of the Bhumiphol dam had been opened to discharge an abnormal amount of water,
the government was blasted for mismanagement.
Smith Dharmasarojana, the former director-general
of the Meteorological Department and chairman of
the National Disaster Warning Council, had once
warned that there would be great floods in Thailand,
and he now announced that the releases from the
Bhumiphol dam were evidence of mismanagement.
Dr. Smith, a credentialed Thai scientist who shared a
stage crowded with the astrologers and soothsayers
who are taken seriously by many in Thailand, was
famed for having “predicted” the great tsunami that
had struck southern Thailand in 2004.
The bulk of the damages that followed over the next
two weeks were taken to be an obvious result of the
flood wave that had been released in the Ping River
from the Bhumiphol dam9 Based on these facts and
claims a Thai lawyers association announced that it

End stage of flooding according to a computer
simulation study. Water has been partia&y blocked
on the north by red dikes and natura&y high ground,
but is now overtopping the dikes and closing in on
the capitol.

9
 The

Bhumiphol releases of about 100 mcmd were October 6 to 13. Major flood damages to
industrial estates were October 8-20.
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was forming a committee to look into suing the new
government and its oﬃcers. For the month following
newspapers carried op-ed pieces by attorneys, foreign and
Thai alike, describing various possible causes of action,
negligence, contractual duty to care for goods, theories of
government liability, and so on that might lead to recovery
of damages. Plaintiﬀs gathered in the form of hundreds of
flooded citizens who had been oﬀered by the government a
meager hundred dollar damage compensation. A prominent
professor-economist from Chulalongkorn, the country’s
leading university, joined the eﬀort, and some Some Thai
"Big bags" (shown as small red dots
and foreign scientific and engineering experts made public
blocked floodwaters from entering
Bangkok.
notice of their support of the claim of mismanagement.
Finally, an active Thai-based NGO which had been known
previously for advocacy of solar energy development,
joined the group, a meeting was planned, and at the end of December a Thai court accepted
a lawsuit against the government. Some said that the lawsuit, by focussing on the new
(Yingluck Thaksin) but not the previous government, was essentially a political ploy. As time
went on the dispute evolved into a more clearly political quarrel between the head of the
Yingluck emergency flood authority (FROC) and the former prime minister Abhisit in
which the latter, an Oxford-trained lawyer, emerged as victor at least in terms of public
debating skills.
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Flow in the Chao Phraya River at Nakorn Sawan, 1942-2011. Blue is monthly flow, red is
cumulative flow for the Chao Phraya in the wet season, July-December.. Gaps in record
1943-1955 and 2010. Based on data "om Royal Irrigation Department and flood mode&ing by
the writer.

Severity of the 2011 flood as a natural event
The 2011 flood was in many respects quite similar in size to a a succession of medium-sized
floods that had occurred in past years except during a drought interval in the early 1990s
Comparing 2011 with a similar but less damaging flood in 1995, the 2011 flooding began a
little earlier and the volume of water was somewhat greater. In a conference in the year
2000 the preceding 1995 flood had been described as follows:
The 1995 flood was a significant hydrometeorological event. In some areas it represented an
unusual event, however, it was just another of the many that have been seen before and will
be seen again. The flood magnitude of 1995 is less than 1942 resulted partly from
construction of reservoirs during 1960’s and 1970’s. For Over 30 years the people in delta
has learned that effective flood plain management can reduce vulnerability to damages and
create a balance among natural and human uses of flood plains and their related watersheds
to meet both social and environmental goals. Damages in 1995 was estimated at 72 billion
Baht and expected to increase to 164 billion Baht in future land use.10

10


Remarkably the current estimate for 2011 is 180 billion.
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Many studies suggest that the 2011 flood has a "return period" statistically of 50 to 75 years
Diﬀerent prediction philosophies and techniques lead to diﬀerent predictions for the 100year flood. Although the statistics of flood like the 2011 flood are fairly well understood,
scientific uncertainties prevail in attempts to predict events such as the 100 year event.
One recent probabilistic study of Chao Phraya flooding concludes that the hundred year
flood is 7000 to 9000 cms and the 300 year flood is over 10,000 cms, more than twice the
flow of the 2011 flood. But other studies using statistical methods “oﬃcially” adopted by
Thai hydrologists suggest a 100-year flood of only about 6000 cms, or 30% again as large as
the 2011 flood.
The 1942 flood is the largest for which a good daily record is available. It peaked at about
6500 cms. Bangkok was flooded, somewhat cheerfully from what is seen on old film clips.
Water levels near today's Navanakorn industrial estate was said to have been chest-high, less
than 2011. Free discharge of water in Bangkok at that time may have helped keep water
levels down.
There are reports that levels of water were seen at Ayudhya in 1831 that were somewhat
higher than 1942.
Recent suggestions for a future bypass floodway are reportedly based on a capacity of 6000
cms. This suggests an assumed “design flood” of perhaps 8000 cms.
The possibility of failure of a major dam has never to the writer’s knowledge entered serious
public discourse and could well be regarded in much the same way as a recent comment by a
Thai man that his (long dead) psychic son had prophesied a failure of the Bhumiphol dam11.
In theory the complete and sudden dam failure could add perhaps 10 billion cubic meters of
water to the seasonal flood, or 25 percent.

World Bank studies have played up an augmented risk of future flooding following global
warming, but these predictions even if they are to be believed (other scientific evidence
suggests a reduction of flood potential with global warming in the Chao Phraya basin)
suggest only a slight increase in flooding from global warming and sea level rise over the
next 20 years.
As in other cultures there are persistent folk beliefs in floods or sea climbing and even
topping mountain peaks, but no credible evidence of such a possibility from normal
hydrological events.
11


A 90 percent drop in New years visits to the Tak province followed this announcement.The 73 year
old man is currently facing criminal charges for his statement.
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The contested role of upstream dams
ARGUMENT:

GOVERNMENT MISMANAGEMENT

The case that the government mismanaged the upstream dams emerged in early October
with heavy releases from Bhumiphol
dam as previously discussed, with
Letter to the editor, Bangkok Post
flooding of industrial estates 350 km
Another disastrous flood next year?
downstream occurring a few days to
The floods in 1942, 1995 and 2011 in the Chao Phraya river
basin have been the highest recorded, and originated from
two weeks later. A rough debate on the
very similar rainfall conditions (total rainfall volumes over the
subject by english speakers of various
upper basin area upstream of Nakhon Sawan).
But the resulting maximum flood discharges and water levels
qualifications can be followed on the
of the three floods were very different, the highest being during
archives of web boards such as the
the 1942 flood, before construction of the Bhumibol and Sirikit
dams in the 1950s.
online forum teakdoor. One of the
During the 1995 flood, a lot of the runoff was stored in the two
more confident and frequently quoted
dams resulting in a reduced flood peak at Nakhon Sawan by
about 1.6 metres compared to the 1942 flood.
statements supporting the view critical
Thus the two dams are very useful tools for flood control if _
of government performance was
and only if _ managed intelligently.
In 2011 it went wrong due to a government decision to keep
presented in a letter to the Bangkok
the dam water levels high before and during the rainy season.
Post12 (inset). Thoughtful reviewers
That decision resulted in the two dams becoming full in late
September so that large amounts of dam water had to be
such as Bangkok Bangkok Pundit have
released on top of the already high natural runoff downstream.
also found credibility in the claim that
The releases meant that the peak water level at Nakhon
Sawan became about 0.8m higher than in 1995 and about
retention of too much water behind
0.8m higher than it should have been with proper dam
the dams necessitated excessive
management.
That extra 0.8m resulted in disaster and misery in Nakhon
releases later in the season. This, the
Sawan and all the areas downstream, including Bangkok, as
argument goes, was decisive in
many flood protection works carried out since the 1995 flood
could not cope or were destroyed by the extreme flood.
worsening the 2011 floods. The Thai
Is there the risk of a similar partly man-made flood disaster next
newspaper Thai Rath commented on
year? Of course there is, because the two dams are now
nearly full, and if it is decided to keep a lot of this water for
this on October 31.
future use, the dams may become full again during the next
rainy season _ and the story and the misery will repeat itself.
Thailand and its brave people can definitely not afford another
such flood. Therefore, dam managers, please make sure that
most of the water stored at present in the two dams are
released gradually before the onset of the next rainy season
(i.e.before May 1, 2012) followed by proper and intelligent
management during the rainy season.
STEEN ASGER NIELSEN

The causal connection between
controversial late September-early
October dam releases which were
described by oﬃcials as necessary to
“protect” the Bhumiphol Dam (ie
avoid some unspecified but possible

12 However the gauging station readings indicated in the letter appear to be confounded because of
the operation of a dam downstream from the gauge. In 2011 the dam reportedly raised the water
level at the gauge thus introducing inaccuracies in the inferred flow rates in the Chao Phraya river.
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terrible danger of failure) and the most serious damage downstream on the central plain
from October 8 to the 21st the month, was accepted by many people, ie the damage
appeared to correspond in due time with the the passing of a flood wave that naturally
proceeded downstream from Bhumiphol starting on October 3 when the releases were
abruptly started (followed almost at once by a warning from Dr. Smith.)
The fact that many of the facilities flooded in 2011 did not flood in 1995, even though the
flood size was comparable, indicates that relatively minor diﬀerences in these two floods
provided the proverbial straw that broke the camels back, or in this case, that broke the
dikes that were supposed to prevent flooding of important facilities. A Bloomberg article
suggests that early October releases could have been that straw.
It appears true that releases earlier in the year, when the dam was half full, could have been
made, as in the past, and this would have reduced or eliminated the need for a big spill in
early October. The Agriculture Minister Theera Wongsamut later acknowledged that the
controversial decision to delay the release of water from the dams was made by the
government. "I admit ordering a delay in the release of water into the plains areas so that
farmers could harvest their crops first," he later said. One might add that national elections
were approaching and it was not a good time to displease the majority rural voter base.
Knowledgeable water oﬃcials would later say privately that high political figures ordered the
ministry to delay releasing water. These water oﬃcials appeared to accept the conclusion
that the flood damage could be blamed on these politically motivated decisions.
If as the argument goes it is a fact that the dam operation was a decisive factor in the
damage, is there a technical basis for claims of culpability on the part of the dam operators
under Thai law13?
The question often comes down to how predictable the late season storms actually were in
early 2011. The agricultural minister Theera says that such predictions were unreliable. But
in a surprising statement that may have been a misjudgment, the head of the controversial
(Yingluck) government ministry in charge of flood operations, a former justice minister
Pracha, said surprising that the impending storms were known to all many months in
advance. If this were the case, failure to draw down the reservoir could be regarded as taking
a calculated risk. The alleged foreknowledge may derive from the fact that 2011 was a La
Nina year, and reported correlation between La Nina conditions and increased regional
storm intensity.
13


Whether as a matter of negligence, contract, or some other theory such as prevails in California
where actions are most commonly brought as matters of “inverse condemnation” ie government
taking of property to benefit others. Thai law may be entirely diﬀerent and the expert issues and
even the role of expert opinions will also doubtless be diﬀerent in Thailand.
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COUNTERARGUMENT

:

THE GOVERNMENT ACTED

R E A S O N A B LY

The Bhumiphol and Sirikit dams were originally built mainly for retention of wet season
water for electric power generation, with an increasing emphasis in the 1990s on
conservation of water for irrigation and other uses in the dry season. The function of the
dams has consistently been described in many studies including those by international
agencies and researchers as water conservation, with few if any references to a flood control
function. The importance of water conservation was reinforced by an ominous trend in the
early 1990s pointing to a drying up of the Chao Phraya River, Thailand’s “lifeline”. Not
withstanding floods of 2006 and 2011, some researchers continue to believe that the long
term impact of global warming is reduced river flows in Southeast Asia, including the Chao
Phraya14.
How important are these dams in flood flows of the lower Chao Phraya? Inspection of the
hydrographs for the Ping and Nan rivers show that these dam-controlled rivers are a
fraction of the total flow in the Chao Phraya even as far north as Nakhorn Sawan.
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Inspection of the hydrographs for the Ping and Nan rivers
show that these dam-contro&ed rivers are only a "action of
the total flow in the Chao Phraya even as far north as
Nakhorn Sawan.

14


Global warming and its varied impacts (higher sea level, weather changes) and ground subsidence
are often raised as important aggravating determinants of flood risk in Thailand. But with the
exception of possible impact of groundwater extraction-induced subsidence in certain areas, they are
not directly relevant to this discussion.
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Some published studies conducted jointly by RID and Japanese researchers had shown that
overall the dams contribute to a reductio) of peak flood flows on the Chao Phraya:
large scale reservoirs had contributed to a decrease in peak
discharge; the maximum value was 3793 m3
/sec and the average one was 1748 m3/sec. As a result of our
probability analysis, small and middle scale floods
were shown to decline by about 40% and large scale
floods also decreased by about 35%.

They also demonstrate that the ability of the existing dams to control large floods is limited:
On the other hand, in order to carry out radical
countermeasures for flood control and water utilities,
existing watershed management which depended on
only two large scale reservoirs, Bhumibol and Sirikit
dam, needs reform because there are two sub basins
(Wang and Yom Rivers) without any large scale
reservoirs in the Chao Phraya River basin. For
example, large scale water related disasters like the
floods of 1995, 2002 and the serious drought in 2005,
occurred after the development of the two large scale
reservoir..

These results are consistent with the findings of the writer based on flood modelling in early
2012; namely that overall the dams provide a considerable reduction in flooding, even if that
was not their intended purpose.
But should the rule curves have called for complete emptying of the dams before the start of
the rains every year? Clearly allocating a major part or all of the storage capacity of the
Bhumiphol and Sirikit dams to flood control would reduce or eliminate their primary
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function of retention of increasingly scarce water. The
“Rule Curves” adopted by EGAT in 1995 and used by
RID to make decisions about reservoir discharges still
do not call for significant use for flood control.
Discharging water in the reservoirs early in the season,
say July or August15, increases the risk that in years
where the rains fall oﬀ late in the season the reservoirs
will not fill and fail to meet essential demands below.
These demands chronically exceed the capacity of the
reservoirs. During the 2011 flood there was hindsight
criticism of RID for not discharging water earlier, say in
Bhumiphol dam rule curve a&ows
July, when it was “obvious” to some that the rains would
for much higher storage early in the
continue to be heavy late in the season. But the
season than occurred in 2011.
operation of the Bhumiphol dam as shown in the figure
was consistent with the primacy of water conservation
over flood control. Dropping the water in July or August
to levels at or below the indicated minimum could have
ended the year with a shortage as in 2009 and 2010. Only in retrospect does it appear that
“they should have known the reservoir was too full” as some experts, including some water
engineers, have claimed.
As previously noted some people have claimed that the dam operators had or should have
had prior knowledge of impending late-season storms and should have acted on that
knowledge. This is disputed. Others claim that decisions made by authorized administrative
procedures were altered to satisfy undue demands from political actors16.

15


And even earlier. Even at the time of this writing, mid January 2012, the RID is being accused of
negligently allowing the reservoirs to remain nearly full.
16


These claims preceded the admission by Mr. Theera of his decision to forestall releases. They are
apparently accepted by many knowledgeable government experts.
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Allocating part or all of the storage capacity of the Bhumiphol and Sirikit dams to flood
control would reduce or
eliminate their primary
function of retention of
increasingly scarce water.

Hydrograph c2 gauge 2011 (blue line) compared with past floods
1956-2001. Also shown (red upper line) is an artificial hydrograph
representing the likely hydrograph if there were no dams above the
station.

It was true and understood
by all that heavier rains were
normal later in the year,
September and October, just
as in many years. But it is as
likely that the rest of the
year could have been dry and
the retention of water from
early in the season credited
as an act of wise foresight.
In fact several previous years
had been dry and as Theera
would say, the
Meteorological Department
can only forecast conditions
one week in advance.

A question that remains not
fully answered is why the
damage in the central plain
was worse in 2011 than in the comparable 1995 floods. Much of the diﬀerence is likely to be
found in diﬀerences in water levels of a few inches. Dikes that barely failed in 2011, likely
almos( failed in 199517. The relation between flood height and damage is non-linear. The
diﬀerence between minor damage and disaster is a matter of a few inches. It seems clear
that the rains were greater and lasted longer in 2011. If answers beyond that are to be found
by an exact comparative description of causal factors behind the slightly diﬀering 2011 flood
levels in the lower central valley, then full access to hydrologic and operating data
traditionally considered “confidential” by government agencies, will be required. In addition
it would be necessary to conduct model studies of the highest possible accuracy, and even
then it is likely that results will vary depending on subtle diﬀerences in assumptions and
data put into the models. Any reviewer of the facts relevant to the question of whether “but

17


Preliminary view, more data collection needed here on a site-by-site basis.
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for” this or that action, the dikes would or would not have failed, could be confronted with a
range of expert opinions that may make the issue seem highly indeterminate.
Other factors were more significant in 2011. These include overbuilding on the central plain
and perversely, protective diking of extensive tracts of land including industrial estates
which reduced the available storage area on the floodplain. One of the penalties of dike
protection is that it is partly self-cancelling because it raises flood levels. (see discussion of
AIT following).
Finally, a major objection to the mismanagement theory is the timing of the damage. Major
dike failures happened in the Ayudhya area on October 6-8, 2012. The contested releases
from Bhumiphol dam, more than 300 km to the north, were October 6-13. A flood wave
from Bhumiphol releases moving south at a rate of about 10 km per day, would take many
weeks to reach the damage areas. If the argument is shifted to Sirikit dam, where necessary
releases in early September could have augmented flood flows in October, then it might be
claimed that releases should have been allowed in say July. Proof that such a change would
have prevented flood damage would have to be based on modelling studies.

FUTURE

POLICIES

The major shift in Thailand’s economy from growing rice to manufacturing car parts and
computer components and the accompanying population shift from village to suburbs (in
low-lying areas) change the balance of risks in a way that favors more flood protection. A
half century of hydrological data, new theories on possible extreme events, better weather
forecasting in the 30-60 day range, and better analytical tools allow for some fine tuning,
optimization, and democratization of water management. Emergent notions of “Black
Swan” events such as dam failures or flood-triggered flu epidemics will raise new alarms. The
Discovery Channel turns its prognostications from the desertification of Thailand to
drowning of of a tropical Atlantis. New policies will emerge, perhaps quite soon;
groundwork for new policies was done with the 1996 adoption of rule curves and specifically
mentioned as a possible matter up for change in the World Bank report of 2004. the Rule
Curves for dam operation may and perhaps should change. Resulting new policies can be
devised and enforced. They may prove to be very successful, as was the case several years
ago when Thailand faced the flood-related problem of ground subsidence (more on that
later). Finally, methods for protectively defending important centers such as levees need to
financed and built and maintained, as do existing and new diversions such as canals and
probably a large flood bypass channel, perhaps similar to the bypass that protects
California's state capital, Sacramento. The Thai government has begun all of this work in
early 2012, though there remains dissatisfaction with the transparency and credibility of the
eﬀort.
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A cost of protecting Bangkok?
There has been a great deal of
discussion in the Thai press of causes
of the flood and possible negligent
performance by various parties in
exacerbating its eﬀects. One common
perception is that Bangkok, which is
seen as blocking the flow of water
from the valley, was deliberately saved
by flood barriers and other means at
the expense of aggravated flooding of
other upstream areas outside of the
city limits. Either or both the national
government and Bangkok’s municipal
government have been blamed.

The protection given to Bangkok by slightly elevated
ground and the “King’s dike” was reinforce by local “Big
Bag” barriers

It has been widely noted that many
canals which serve to drain
floodwaters did not operate as
intended because that had been
partially filled, inadequately kept clear of weeds, blocked by newer construction, deliberately
operated in such a manner to protect certain properties of jurisdictions from flooding at the
expense of others, or that their gates and other essential operating devices were broken or
otherwise inoperative. Ownership and operation of these facilities is divided by location
between the RID and BMA.
The failure of essential protective works such as flood walls protecting key industrial areas
has been noted in several cases, notably the major Navanakorn industrial estate in Pathum
Thani, where many major damage claims are likely to arise. (See “Dikes” following).
Blockage or diversion of floodwaters from their past or natural courses by roads, landfills,
housing developments, or other works whether civil or private, has been claimed as a major
factor in some damages but the writer is not aware of specifics that would explain the large
identifiable failure of the major industrial estate flood protection works.
Failure of certain local agencies, notably the Bangkok Municipal authorities, to cooperate in
flood drainage eﬀorts or provide services or equipment needed has been widely discussed.
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Finally, and perhaps most famously, the construction of a
temporary “big bag” barrier by the government is widely
believed to have spared Bangkok while deepening or
causing flooding in areas above.This resulted in a good deal
of popular unrest and attempts by groups of citizens to
destroy this work.
From the writers observations the big bag barrier appears
to have raised flood waters by several tens of centimeters.
The upstream eﬀect from super-elevated backwater, on
upstream damages in such areas as Navanakorn and AIT
has not been assessed.

Flooding of suburbs north of the
City booudary (top) was
a,ravated by a controversial
“big bag” dike which aimed to
reduce Bangkok flooding
(bottom)
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Dike18 failures
A good deal of the damage occurred in
areas that were surrounded by local dikes
meant to keep floodwater out of the
property. The Asian Institute of
Technology, discussed below, is an
example, it was meant to be protected by
a dike that ringed both the AIT and
adjoining Thammassat University
campuses. This was also the case with
most or all of the industrial estates which
were flooded. Failure of the protective
ring dike is a cause of the flooding of the
estates in most cases, and it appears in all
Photo of dike at Navanakorn industrial estate. From
cases that the dikes failed by overtopping
promotional material of the publicly listed company that
by as much as a half meter of water i.e. the operates the estate.
primary deficiency in the dikes was that
they were not high enough. There may
have been other deficiencies involved; the dikes may have been poorly constructed, they
may have been damaged in some was (such as by breaching by pipes) or otherwise
susceptible to failure even without overtopping. Each dike would have to be researched to
determine this.19
Within some of the diked properties there are indications that individual factories may have
had backup dikes that also failed. Pump systems may also have failed but it is unlikely that
pumps could handle a situation where a dike had failed.
In any case of a dike failure, the local hydrology could have been an aggravating factor.
Actions or inaction by agencies, neighboring developments could have channelled water in
such a way as to have made the flooding deeper at the point of failure. Although the writer

18


The term “dike” is the most common english term in Thailand for what are called levees in the
USA. Sometimes spelled dyke. Sometimes the word bund is used.
19


The opportunity to do this is disappearing in early 2012 as dikes are being replaced (and
heightened). But the significance of of new dikes now seems obvious; for example, at the Rojana
industrial estate at the time of the present writing (January, 2012) a new 67 km Dyke is now being
built at a cost of 1.7 billion baht.
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has not been aware of public claims of negligence in these areas, any individual failure needs
to be considered in this light.
However, the simplest and perhaps most robust argument in connection with dike failures
was that they were not high enough, something that now seems obvious in light of the 1995
flood and various predictions made by reviewers subsequent to it. Reportedly Thai law
imposes a burden of responsibility on parties that oﬀer supposedly secure facilities for hire.
http://www.tilleke.com/resources/thailand-floods-can-force-majeure-excuse-your-liability
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Author background
I am trained as a civil engineer with degrees from MIT and Imperial College, University of
London. I began my professional work designing and building irrigation and flood control
works in Thailand in the 1960s, continuing this interest in California from 1970-2000. I
served as consultant on many problems including flood damage issues arising from floods
during this period in California, assisting both government agencies and private parties in
assessing and recovering damages from floods, and culminating in an assignment as principle
expert witness for plaintiﬀs on the the California Paterno case which created new standards
of governmental liability. For the past ten years I have lived most of the time in Thailand,
operating a small farm irrigated by one of my projects from the 1960s, and I also continue to
operate my engineering consulting practice from Bangkok and teach part-time at Stanford
University where I have been adjunct faculty since the mid 1970s. My early work with the
Royal Irrigation Department was under sponsorship of the US State Department Agency
for International Development and I have not had any aﬃliation with that or any other Thai
government agency since that time.
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Appendix: Insurance issues
There are several areas of possible service:
1. Risk evaluation/underwriting support consulting
2. Review and support to Thai government and industrial estate enterprises in holding on to
insurance for the future (in face of Japanese quitting the country, an economic catastrophe)
3. Coverage: did the insured's have information that caused them to know in advance of the
disaster? (for example)
4. Subrogation, ie recovery of insurance payouts from blameworthy third parties

Coverage
Insurers could encounter reinstatement issues and face problems on first-loss limits from
firms with multiple locations, as dates of damage vary for diﬀerent industrial estates. Event
limits were not always specified in Thai insurance contracts. Classifying the floods as
multiple events could increase costs for the insurers/reinsurers that are involved. Many
impacted companies moved to Thailand to mitigate losses from the March 2011 earthquake
and tsunami in Japan. As a result there are increasingly complex “causation and adjustment
issues.”
“Flooding was at first confined to the north and northeast of the country but has steadily
moved further into the central plains. As the monsoon season continued, the Bhumibol and
Sirikit dams in northern Thailand reached their capacity, forcing authorities to increase
their discharge rates at the start of October. This further raised water levels downstream in
the southern central plain and into Bangkok. AIR nov 10

Alternative dam management
What diﬀerence in the impact of 2011 floods if Bhumiphol and Sirikit dams had been been
operated diﬀerently? Would diﬀerent release schedule have, in fact, resulted in diminished
flooding? Modelling study of alternative scenarios currently in progress.

Siting issues
The flooding potential at industrial estates was well known to both Thai government
oﬃcials and the Japanese at least a decade before 2011.. Government oﬃcials were quoted in
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the newspapers even as the levees were failing in October 2011 that the areas were in low
flood-prone land. A map produced by Japanese scientists and published in 1993 showed that
the areas of the estates were in a backswamp zone which was subject to flooding of 4.5 to 5
meters depth based on floods of the 1980s.(fn Haruyama Geojournal 1993) Following the
1995 flood maps were published showing flood depths of 1 to 2 meters in these same areas.
I
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Siting of Industrial Parks
The flooding potential at industrial estates was well known to both Thai government
oﬃcials and the Japanese at least a decade before 2011.. Government oﬃcials were quoted in
the newspapers even as the levees were failing in October 2011 that the areas were in low
flood-prone land. A map produced by Japanese scientists and published in 1993 showed that
the areas of the estates were in a backswamp zone which was subject to flooding of 4.5 to 5
meters depth based on floods of the 1980s.(fn Haruyama Geojournal 1993) Following the
1995 flood maps were published showing flood depths of 1 to 2 meters in these same areas
and in a World Bank sponsored study which characteized the 2011 flodd as ........and
indicated that.........
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