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Synopsis

1. SYNOPSIS

As is now the established format the Annual Flood Report is made up of three major
sections:

1 The annual theme, which for 2103 is the regioneidence of typhoons and
tropical storms and their role in the flood hydrology of the Lower Mekong
Basin.

1 A review of the flood season over the year, and

1 A summary overview of the four National Flood Reports

In an average year 4 to 6 typhoons or sevemgidal storms make landfall in Viet
Nam, a number of which will track across the Lower Mekong Basin and cause
significant to extreme floodingfhere are many years when far more systems make
landfall, for examplel964 (18), 1973 (12), 1978 (12), 1989 (&b 1996 (10)The
incursion of thesestorm systems into the Mekong region has historically been
associated withmost of the largest flood peak discharges on the mainstrEais.

said, it has to be acknowledged tha annual Mekong flood is in igreater part a
response to the SW Monsoamd is a multivariatevent defined by not only the
seasonal maximum discharge but also by the volume of floodwater and the duration
of flows above critical threshold3he events of 2000 illustrated quite cleattiat
extreme floods cannot be defined exclusivalyterms of the annual maximum
dischargeOn that occasiothe flood peak was no more thaverage but the volume

of floodwater over a prolonged flood season was critical and had a devastating
impact acrosthe Cambodian floodplain and within the Mekong Delta.

The role of typhoons and tropical depressions in the flood hydrology of the Mekong
is well established. However, there has never lzedatailed systematic study nor an
inventory oftheir annuaincidence and impact3he challenge lies witthe fact that

in meteorological terms the severity of tropical low pressure systemslicated
according to wind speed, while anhydrological context the focus of interest lies
with the consequent storm imgall and resulting flood runoff.Prior to the
introduction of the Annual Flood Reports by the FMMP in 2006/7, supported by the
four National Reportsassembling the relevahistoricaldata is aconsiderable task
since ideally storm rainfall maps amquired for each of the key event$e further
back in time one goes the more difficult it ispiot together sufficient rainfall data to
accurately depict the geography and intensity of the storm raifffals arises
because the observation networkdrees increasingly sparse.

The exercise undertaken here has proved to be useful and informativeheavith
linkage between tropical low pressure systems and regional flooding examined back
to the eanlwpw s@HBG@@&st hough, riatt agdhgeiting d b e
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the framework for a more detailed research assessmié¢m. importance of
undertaking the latter liewithin the context of potential climate change impacts
upon regional floods and floodin@ue to warming sea temperatutég incidence
and severity of tropical low pressure systems is forecast to intemsifysecondary
consequences with regard to the frequency of intense storms and floAding).
made evident irSection 2, there is no evidence to suggest that the regionahl
count ofstorm systems hascreasedn recent yearsalthough it may be the case that
their scale and severity hagensified, or at least the occurrence of super typhoons
such aHAIYAN in 2013 has become more frequeihis though could be difficult

to establish to any degree of statistical satisfacti®uaper typhoons and extreme
tropical storms are hardly a contemporaevelopmentChinese historical annals
and Vietnamese records chronicle a long history of troptoainsimpacts. Amongst
these is the Haiphong super typhoon of 1881 which killed a reported 300 000 people
and is regarded as the third most deadly tropical storm in recorded world history.

If the intensity of tropical storms has increased in recent ydegvidence would
lie in part with systematically highshort duration (one to three dagsprm rainfall
overmoderndecadesAs shown in Section 2 there is negionalevidence to suggest
that this is the case.

The WMO data examined in Section 2.1 quikearly indicates an increase in Asian
storm and flood related disasters in each decade since T®F@uestion that arises

in this context is, however, is whether the increase in the rate of disasters and the
associated fatalities and economic damage consequence of more frequent
extreme events brought on by climate chamgehether it is simply a case that more
people and infrastructure are exposéte latter argument is compellintn Asia

over the last 50 and more years population increase las Ihistorically
unprecedented and the subsequent pressure on land and agricultural resources has
forced the settlement of exposed and vulnerable sub regions, particularly in river
deltas and to a lesser extent in marginal upland aleadfect the susgibility of

the regional populations to meteorological and hydrologiisasters has grown
relentlessly.

An issue with the WMO studywhich is acknowledged, is that the results are
determined in large part by just a few decisive evéltiese include the Bangladesh
cyclones of 1970 and 1991 which killed almost 450 000 people between them,
cycloneNARGIS in Myanmar in 2008 which caused over 136 000 dedibsgls in
Thailand in 2011 which caused US$ 41 billion in damage and a tropidaheym

Japan in 1991 which caused US 17 billion in damage and was the costliest on record.
Despite the influence of thepeominentevents on the statisticgie WMO findings
describe a disturbing trentiVhether this is climate driveim some measurer far
morethe consequence of socio economic pressure on res@acgsable.

Page2



Synopsis

The climate change debate terms of systematic quantitative evidgnoavolves
aroundincreasing maximum air temperatures, sea temperaeeelevels and polar

ice coverage.Theseindicators can be monitoredbn a year by year basis as a
sequence of continuous random variabldstoric trends are widely accepted as
establishedMuch more challenging the statistical evaluation of discrete variaples

that is events such tropical storms and floodswhich occur in discrete or
disconnected points intim&.t at i sti cally, they afhe defir
components of i nterest are the annual i
described threshold leveThe stéistical analysis of such data is complexmpared

to that of continuous time seriéd/ithin the field of the earth sciencesry little

research has been carried out in order to establish whether significant changes to the

incidence and severity ¢fopical storms, for example, is evident.

Consequently, the case for potential future change is based upphyieal effect

of increasing sea surface temperatuaed climate modeling.The possible impacts

upon the storm / flood linkage is then assdsseon t he basimarioo f i wl
analysis, again using numerical modéismajor issue though, as has already been
indicated is the increasing vulnerability of riparian societies to flood induced
fatalities, loss and damagespecially those living omthe margins of economic

devel opment. What <clearly emerges is tha
tomorrowods.

However, listorical, geereferenced information aboudeaths and damages can be
used to estimate risks befothe next disastepccurs. It can support practical
measures toeduce potential impacts, such as investing in early warsystems,
retrofitting critical infrastructure or enforcing ndwilding codes. Information about
past impacts can also beed to assess the resilieraf a society.
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A Regional History of Tropical Storms and Floods

2. A REGIONAL HISTOR Y OF TROPICAL
STORMS AND FLOODS

2.1  Meteorological hazards in Asiai 1970 to 2012

In a global study of meteorological disasters over thg/ekds to 2012he WMO

(WMO, 2014)assessed the full damage and loss data arising from floods, storms,
droughts and other hazards such as landslides and mud\alvallenge for users of

such risk information is concerned with the changing characterigtieguency,

location, severity) of weatherclimate and waterrelated hazards. Natural climate
variability is now exacerbated by long term, hurmaauced climate change, so that
yesterdayobés norms wil |l not be the same a:

The disasters includein the report are classified as meteorological (storms),
climatological (droughts, extreme temperatures and wildfires) and hydrological
(floods and mass movement wet, which includes subsidence, rock falls, avalanches
and landslides)There are six WMO glbal regions. Of these the Asian region covers
India, Indahina, China, Japan and Koréaver the period of assessment a total of 2
680 disasters were observegjionally

1 Of these45% were due to floods and 35% the result of stofitgife2-1).

1 Of the more than 915 000 death®% were linked to storms, principally
tropical cyclones and intense low pressure systéfigure 2-2). Of this
fatalities total, more than 500 000 were the result of events in Bangladesh and
Myanmar.

1 Total economic damage is estimated teehheen US$ 790 billion, 90% of
which arose from the impacts of floods and storfgure 2-3). These
economic losses were dominated by events in Céuich as the devastating
floods of 1998.

1 The number of disasters, the number of fatalities and the economic damage
has risen several fold, decade by decade, with floods and storms dominant
(Figure2-4 to Figure2-6).

The key implications of these figures are firstly, that floods amanst dominate the
hazard landscape in Asia, which by and large reflects the global patterns, with the
exception of Africa where drought is the principal hazard, Secondly, the seemingly
relentless increase the incidence otlisasters over recent decades along with their
consequent impacisoints towards a clear confirmation of the influence of climate
change.

The major regional hazards are of course imdated. Storms, most notably
typhoons and tropical storms, generatodfls and landslideand it is potentially
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difficult to accord the impacts directly to one or the other given the cause / effect
relationship. Never the less the linkage between tropical storm systemtheand
consequentlooding is the key hazardausativefactor within the Asian region. By
country, within Indehina, the disaster count is dominated by Viet Nam, factored in
the main by typhoon landfalls and the associated floods and storm surgele (

2-1).

Table2-1  The disaster count 1970 to 2012 in the four Mekong countries. (WMO, 2014).

) Cambodia Lao PDR Thailand | Viet Nam
Number of disasters
24 27 107 165
45% -
35%

I

8%
M Floods M Mass movement wet Storms Droughts M Extreme temperature W Wildfires

Figure2-1  The distribution of the total number of disasters in WMO RegidmAsia, 1970 to

2012. (WMO, 2014)
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76%

M Floods M Mass movement wet [ Storms Droughts [ Extreme temperature [l Wildfires

Figure2-2  Thedistribution of the total number of disaster related deaths in WMO Region I
Asia, 1970 to 2012. (WMO, 2014)

M Floods M Mass movement wet [ Storms Droughts M Extreme temperature W Wildfires

Figure2-3  The distribution of the total number of disaster related economic loss andelamag
WMO Region Ili Asia, 1970 to 2012. (WMO, 2014)
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1800 —

1971-1880 1881-1890 1991-2000 2001 -2010

Figure2-4  The number of reported disasters by decade in WMO RegioAsla, 1971 to 2010.
(WMO, 2014).

400 000

300 000

238051

100 000 — 90 587

1871-1980 18811940 1991 -2000 2001-2010

Figure2-5 The number of reported disaster related fatalities by decade in WMO Regiésil,
1971 to 2010. (WMO, 2014).
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Figure2-6  Economic losses by decade by hazard type in WM@idh [T Asia, 1971 to 2010.
(WMO, 2014). Billions of US$ adjusted to 2012.

2.2  Tropical storms and typhoonsi some definitions
characteristicsand long term regional history

The English word Atyphoonodo oriogi nahiesh f
means Agr elalte we qquioval ent term Ahurrican
language of Domica in the Caribbean whéheiracao relates to intense storms

Afr om t The intsnsitg dassifications of typhoons and the associated intense

low presure systemsf lesser intensitys as a consequenbased upon a measure of
sustained wind speedusually averaged over ten minutehe Japanese
Meteorological Agency (JMAglassification of the various systems is give able

2-2 below.
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Table2-2  Tropical cyclone / typhoon intensity scale according tocthssification of the
Japanese Meteorological Agency (JMA)

Classification Sustained wind speed
Super typhoon i 190 km /hour
Severe typhoon i 150 km / hour
Typhoon 1207 150 km / hour
Severe tropical storm 0 90 km/ hour
Tropical storm 607 90 km /hour
Tropical depression < 60 km/ hour

Typhoonis the regional name in the northwest Pacific for a severe (or mature)
tropical cyclone whereasurricaneis the regional term in the northeast Pacific and
northern Atlantic.

The spatial extent or size class of such systhathas beemdoptedoy the IMAIs
as follows based upon the radius with wind speeds of 54 km / hour and:above

1 Large: 500 to 800 km.
1 Super: > 800 km.

Theterrestial speed of movement of these low presawents, which in the western
Pacific is to the west, north and northwastypically less than 2&m / houror 600
km / day. Yet there is considerable variability. As a general systems move more
slowly during the early pdse of their life but then gaspeed on reaching maturity
(Terry, 2007)

Considerable research has been directed at the potential relationship between ENSO
and the incidence and severity of typhoombe exmctation is that warmer sea
surface temperatures during El Nifio episodes would lead to the genesis of an
increased number of eveni&he results have not been consistent (Wang and Chan,
2002) More conclusive is the evidence that points towardenalencyfor more

intense typhoons with longer lifetimes in El Nifio years (Camargo and Sobel, 2005).

Of the globalincidenceof tropical stormsand more intense low pressure systems, by
far their greatest frequency is observed in the northwest Pacific, compastteto
areas such as the north east Pacific, Indian Ocean and Atlantic. Based upon
observations of their mean annual frequency between 1970 andNMafk& (2003)
provides the following results.
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Table2-3  Mean annual geographical frequency (%) of the global total of tropical storms
according to WMO zoné 1970 to 2000.Adapted from Marks, 2003)

Tropical Zone

Classification . NE NW Indian Australia- east and
Atlantic e e
Pacific Pacific Ocean west coast zones
Tropical storm 11% 20% 3% 18% 19%
Hurricane/ typhoon 12% 21% 36% 15% 17%
Severe / super 11% | 23% 41% 11% 15%
hurricane / typhoon

These figures arauthenticatedjuite graphically irFigure2-7 below.

Figure2-7  Global tropical cyclones 1945 to 2006, their tracks and classification. (Data from the
Joint Typhoon Warning Centre atite US National Oceanographic and Atmospheric
Administration. March, 2008)

A tropical cyclone can cease to have tropical characteristics in several different ways.
One such way is if it moves over land, thus depriving it of the warm water it needs to
power itself, quickly losing strength. Most strong stodissipate quiteapidly after
landfall and become disorganized areas of low pressure within a day astthe
systemdegrades to a tropical depressiblore the less these less intense systaass,
measuredn terms of theidlower wind speed classificatimsually generate intense
storm rainfallassociated with wind speeds that can still cause immense destriiction

is in thisgenrethat typhoons and their remnami@use the most damage and loss i

the Lower Mekong Basin, in terms of riverine floods, flash floddadslides and

mud flows. As the systems make landfall across the coast of Viet Nam, storm surges
add a very real and potent hazard.
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