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Atmospheric concentration of CO2 June historical levels

Parts per million (ppm)
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Av. Sea-level rise = 18 mm/yr Av. Sea-level rise = 42 mm/yr Av. Sea-level rise = 20.5 mm/yr Av. Sea-level rise = 15 mm/yr
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Highest High Water Level in 2013

208 cm. rise in relative Sea level/39 Year
99 cm. of sediment accumulation/39 Year
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Tidal mudflat level in August 2013 27cm.
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Maximum Monthly SST Aragonite saturation state
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Changing direction of residual current in the inner upper Gulf of Thailand due

to the global warming effects?

“8111neg

NEDECO (1956), Buranapratheprat et al.
(2006), Sojisuporn and Saramul (2007)
and Veesakul (2008)

4 15°N

1EN IR = Flood- and ebb-tidal currents |

12°N —
\234""3\_‘9
"\‘\\\‘};!
/| 11°N = { =g clay

| il I
® Residual current flowed 1-4 cm/s westward

® Tidal current ftowed 0.27 cm/s NW (High)
14°N I~ @ Tidal current flowed 0.23 cm/s SE (Low)

Water circulation

— [ | sandy clay
—— [ ] Clayey sand

I sand
99°E 100°E 101°E 102°E 103°E

The result of this study was against our
belief in the past. The residual current in
the inner UGOT flowed westward in all
season. Jarupongsakul and Sojisuporn
(2009)
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Oceanic Nino Index (ERSST.v3b ONI)
Imrm MNino 3.4 S5T Anomalies (varying 30yr base period)
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Tan3auauaanaltiteativlatazariuan Oceanic Nino Index (ERSST.v3b ONI)
« « 3mrm Nino 3.4 SST Anomalies (vorying 30yr base period)
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Typical Monsoon Season and Tropical

Storm in Thailand

115
25

.

—
T —

— Tropicaj Cyclone

—

NoV '_D_E.C— —_—— ]

~Tigmga |
Q>
2

Tropicaj ¢
— clo
AUG—spm e

“SEP — — |

Tropical Cyclo
_OCTEy— ne

20|

s

— — 0

y

@\6
&
Monsoo §§ason in Thailand

e Eas coast of Gulf of Thailand
(S ay to Oct)
o Upper Gulf of Thailand

% (S-Mar to Apr, SW-Mat to Oct)

e Lower Gulf of Thailand

(NE-Nov to Jan)

e Andaman Sea

(SW-May to Oct)

Tropical Storm in Thailand

e Eastern Coast of Gulf of Thailand
(Typhoon-Aug to Dec)

e Upper Gulf of Thailand
(Typhoon-Aug to Oct )

e Lower Gulf of Thailand
(Typhoon-Oct to Dec)

e Andaman sea (Cyclone-May)
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The records of flooding history in the Chao Phraya delta

2402 (Rama4)
2410 (Rama4)

2460 (Ramaé6)

Flooding in November
Flooding in October, affected Bkk and central Plain

Flooding in October-November, flood level aizout 60 cm. in Bangkok

Flooding in October by passing 6f tropical depression, affected Bkk and central plain
Flooding affected Bkk and central plain by heavy rainfall in the Northern Thailand
Flooding in BKK and central plain by heavy rainfall in the Northern Thailand

Flooding in Bangkok by heavy rainfall, affected flash flood in many areas.

Flooxirig in Bangkok by Summer storm in May, affecte some areas

Flooding in Bangkok by heavy rainfall, affected flash flood in many areas.




River Discharge at the Nakhon Sawan Station (C.2)
in years 1995, 2002, 2006, and 2011
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Al : Nam: Pad Dam
Gross Storags : 59 million m*

Al : Mae Khan Dam »
Gross Storage : 75 million m®

A3 : Temporary Retention Area
Upper Chai Nat, Nakhon Sawan,
(Capacity : 3,000 million n’)
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A4 : Improvement of Hok Baht Canal

Facilities raentoned
in New TOK delivered
on March 19, 2013

AS : West Diversion Channel
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(Ping River to Mae Kl:§ River)
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Year (Flood RT) Flood level Urban area | Overall losses

(m. MSL) sq. km.) (million Baht)
2374 (100 year RT) +3.0 2 -
2485 +2.3 60 -
2526 (25 year RT) +2.13 300 6.598
2538 (50 year RT) +2.27 380 6.124
2539 +2.14 380 7.181
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The effects of tropical storm to the flooding in
BKK and Central Thailand in the past.
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(Added in New TOR, 1.200m’/s)

West Diversion Channel 5
(Added in New TOR, from =
Ping River to Mae Klong norf East Diversion Channel
| River l?_200m3v“s ) (Widening Existing Channel
cplns_n.m_l seation __in New TOR 300-400m’/s)
8
A w L Outer Ring Diversion
A il Channel
—— | (No Mention in New TOR)
Mae KlongDiversion Channel
(Added in New TOR) 200 250
Tha Chin River Short-Cut Canal

(Added in New TOR. 3 sites)
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Lesson learn fron 2011 flooding. It have been seriously

ecological impact to the coastal areas when we drained too
much the flood water to the sea.

——

= 1INaavUSASaY AN Is |
. ._961 "ﬂl -,~5-' ‘, :.‘;;‘;_.\:_'_V,_- \ -
ausuanagnsiainly |

. krobkruakao.com




Salinity surveying during 27-29 October, 2
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The cross-section of salinity survey of the Gulf of Thailand during 27-29 October, 2554 (data from P. Jarayapang).
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computer model for salinity of Gulf of Thailand at 1 m. below the sea surface during October-December, 2554 (data from A. Buranaprateep)



Flood geomorphology and drainage system in the Chao Phraya river basin, Thailand
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Natural floodway in B.C. 2533
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Comprehensive flood loss prevention and management in Thailand

Riverimprovement facilities

F Channel & river improvement

Atificial Floodway (Super-express)

Flood diversion system, Big tunnel

[ T]

Flood ring dikes and flood wall

—‘ Retention of runoff

L Dam, Reservoirs, Water regulator

| Flood retarding system
Artificial retention ponds, undergroud retention system

—LFIoodeain management | (using the Flood-risk map)

Structural
Measures
Urban and landuse planning measures

— Urban development & Land-use plan:ing vegulation

— Holistic water managemert raqulation & Buffer flood zone regulation

- Houkprfgof et egoion | (g tom nrre |
Land rehabilitunn % reclamation

——  Floodwaming & evacuation system

Flood Loss Prevention method

(ESCAP/UNDP, 1991)
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How to compare the
Thailand flooc 2011

with the world’s worst
disasters by:

1. The Deadliest disasters as

measured by Death Toll (653
person)

2. The Costliest disasters as
measured by total economic

loss (40 bn USS by WB + 10 bn
USS by Insured loss)
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Munich Re NatCatSERVICE 2012

NatCatSERVICE

Natural Catastrophes 2011
World map
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Landsiides, Nash floods
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Matural catastrophes in 2011

The figures of the The figures ofthe | Average ofthe | Awverape of the
year 201 year 2010 last 10 years last 30 years
2001 -2010 1981-210
Mumber of events EB20 BT0 TE0 630

Overall losses in USS m 380,000 152,001 113,000 75,000
{Original values)
Insured losses in US$m 105,000 42,700 35,000 19,000
{Original values)
Fatalities 27.000 206,000 106,000 60,000

The five largest natural cataztrophes of 2011

Ranking by overall losses
_ Us$m

1132011 210,000

18151 2011 Thailand Floods, landslides B13 40,000 10,000

22421 Mew Zealand Earthquake 181 16,000 13.000

22-284.2011 UsA Severe storms! 350 15,000 7.300
tomadoes

22.8-2.9.2011 USA, Caribbean Hurmicane lrens fli] 15,000 7.000

Ranking by insured losses

lursses Inssen_i
USém

1132011 210,000

2222011 Mew Zealand Earthquake 181 16,000 13.000

1815112011 Thailand Floods, landslides B13 40,000 10.000

22-284.201 Usa Severe shorms 350 15,000 7.200
tomadoes

22.8-2.9.2011 USA. Caribbean Hurricane lrene 55 15,000 7.000

Ranking by number of fatalities

1132011 tsunami

12M16.12011 Brazil Landslidesfiash floods 1248

18-18.12.2011 Philippines Tropical Storm Washi 1.257

1815112011 Thailand Floods, landslides B13

23.10.2011 Turkey Earthquake 604



1. The Deadliest disasters 2. The Costliest disasters

20 World's Deadliest natural disasters since AD526 I 58 World's costBest natural dlcastars dnce 1965
0 |

Million people NPV ; 2011 $bn
0 1 2 3 1 Insured loss WM Economic loss
1. Flood, Yangtze, China (1931) 0 50 100 150 200 250
2. Flood, Yangtze, China (1883) 1. Earthquake and tsunami, Japan (2014)*
3. Earthquake, Mediterranean (1202) 2. Kobe earthquake, Japan (1995)
4. Cyclone, Bangladesh (1970) 3. Hurricane Katring, US {2605) i
5. Earthquake, Shenshi China (1556) 4. Northridge earthquake, US (1994) 106]
6. Flood, Netherland (1530) 5. Sichuan earthquake, China (2008) 19]
7. Flood, Yangtze, China (1642) & Irpinia earthquake, Italy (1980) (2.6]
e 7. Hurricane Andrew, US (1992) 04]
9. Earthquake, Calcuta, India (1737) 8. Chao Phraya river Flood, Thailand (2011)* - 3.1
10. Cyclone, Coring a, India (1835) 9. Yangtze River floods, China (1998) i 130]
11. Cyclone, Vietnam (1881) S 10 10. Great Floods, US (1993) J — 03]
P €\ l
12. Earthquake, Antioch, Syria (526) 05 GeOPp ysica VoS 11. Tangshan earthquake, China (1976)! = 3]
13. Earthquake, Tang Shan, China (1976) o Neteorglogital events 5 =
' St Hydrological events 6 12. Spitak earthquake, Armenia (1988)' NG eophysical events 10
14. Earthquake, Haiti (2010) 02 Climatological events 0 13. Storm floods, China (1996) _Meteorologlcal events 4 2s)
15. Cyclone, Bengal, India (1876) 02 14, Drought, US (1986) | Hydrological events 5 ;
. Climatological events 2
16. Earthquake, Nan Shan, China (1927) 02 15. Kalimantan forest fires, Indonesia (1982-83)! - 9 193]
17. Flood, Henan, China (1939) 02 16. Hurricane Ike, US & Caribbean (2008) | 1= 03]
\’ =0l H | L] [ | B | [ e
18. Flood, Bangladesh (1876) 02 17. Niigata earthquake, Japan (2004) - 106]
19. Earthquake, Yeddo, Japan (1703 0.19 18. Eastern floods, China (1991) = 13.6]
20, Tsunami, Indian Ocean (2004) 0.18 1. River Arno floods, Italy (1966) = [27]
21. Earthquake, Kansu, China 0418 20. Loma Prieta earthquake, US (1989) l- | Econonfaic oss, | [02]
{ as % of GDPin :
21, Friu earthquake, Italy (1976) [ | yearof disaster  [17]

Sources ; www.Scienceray.Com ; The Christian Science Monitor

*Provisional fInsured loss unavailable
tSoviet Union’s estimated GOP

Sources: Munich Re; IMF;
World Bank; The Economist



Comparison of 10 world’s costliest disasters since 1965 (Munich Re, 2012)

“Cost $ GDP

Lists of 10 World's Costliest disasters Disaster Scale Dead Toll Homelessllg}bI1 NPv2011) %

V

Jlalf::?zq(;'ﬂ‘)e and Tsunami, Sendai 9.0Richter 21,911 200,000 235 4.1
2. Kobe earthquake, Kobe Japan (1995) 6.8 Richter 6,500 100,000 190 1.9
.(?.icl;l:sr;icane Katrina, New Orleans USA 5 Category . 1,8_36 1.2M more 163 1.0
4. Northridge earthquake, USA (1994) 6.7 Ricirter 60 25,000 20 0.6
5. Sichuan earthquake, China (2008) 7.9 Richter 88,000 4.8M more 85 1.9
6. Irpinia earthquake, Italy (1980) | 6.9 Richter 2,914 300,000 65 2.6
7. Hurricane Andrew, USA (1992) 5 Category 29 160,000 63 0.4
8. Chao Phraya flood, Thailand (2011) ‘2'16493 4“;34:1323 653 | 300,000 @ 52 3.1
9. Yangtze flood, China (1998) !(-’f(’,%ogo':;skl:s‘): 4,150 1.3M more 50 3.0
10. Great flood, Mississippi USA (1993) tg:‘ggg‘iﬁf)c 100,000
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A Chao Phraya: :
$ ; No. Over 40C o Sll:ao 157,942 688 1,317 1,800 (1;16/2‘)11
% r N raya (1)
| words lagest |
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S 2 S (1998) (2.6%)
‘9‘949 {A
“oa) © Mississppi 2,981,076 3,734 1,190 31,900 100,000
N8 (1993) (5.5%)
- Flooding 2011 in Thailand is singular event
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Disasters may arrive before we forget ?

Plate movement is constantly

Geophysicai origin: Tohoku

=l Earthquake or Giant Indian Ocean
A28 Tsunami may not arrive in our life
time or at least 100-150 year.

Thailand’s flood is Hydrological
origin and superimposed event by Sre
human which may arriveinour "%
life time or even in this year or
the NEXT year?.
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The flood protection area for industrial zone and BMA. The future

urbanization area in BMA will expand to 1,000 sq.km in year 2060.
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