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Impact of Climate Change in Coastal Megdcities:

Sea level rise

Submerge

Loss of low-lying wetlands and tidal flats

Coastal erosion

» Decrease and disappearance of sandy beaches

* Retreat and disappearance of barrier islands and spit
* Sea cliff erosion

+ Disappearance of mangroves

 Disappearance of coral reefs

Changes in Fisheries Resources

Tides and tidal current changes

« Change in tidal prism
+ Decrease in seawater exchange rate

* Increased salinity

Saltwater intrusion

 Saltwater intrusion into lakes and marshes

» Saltwater intrusion into rivers and streams
+ Saltwater intrusion into groundwater

» Decrease in freshwater lenses

* Rise in groundwater levels

» Formation of density stratification
and anoxic layer

+ Decreased functionality of freshwater
intake facilities

* Increased salt damage

» Decrease in ground bearing capacity

Sediment deposition change

Cross-sectional change of estuary, estuary blockage

* Increased risk of ground liquefaction
*  Buried navigation channels

Decrease in underwater light intensity

Typhoon giant and
changing path

Increase in storm surge

+ Changes in plankton growth
* Loss of seaweed beds

Increase in waves

* Increase in water depth and wave height .
* Increase in launch height and wave overtopping
* Increase in wave power .

Increase in wind speed

Precipitation change

Increase in precipitation

Increase in wind pressure .

Increase in flood water level
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Change in precipitation pattern

Changes in Fisheries Resources

Functional deterioration/damage of
coastal protection facilities

Functional deterioration/damage of port
facilities

Inundation of waterfront areas

Impact on coastal roads and railroads

* Insufficient height under bridge girders

Increase in urban flood * Lack of flood control and water utilization functions of da

Decrease in drought flow

 Traffic jam

* Insufficient drainage capacity

* Loss of tourism opportunities
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Typhoons Striking the Indochina Peninstia"~
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Typhoon Strikes Th
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« There is NO statistically significant increase or
decrease in the number and intensity of
typhoons.

« However, the impact of typhoons hitting the
Indochina Peninsula requires close monitogg.



Sea level rise

Global mean
sea level (m)

Tide levels have inherent regional characteristics and
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should be studied in detail on a region-by-region basis.

1.5 S18 B19
RCP2.6 expanded scale | B19 I
101 RCP8.5
- 0.5 = prob. Ik
- o s iR -
2000 2100 _,-'.-.- -
i /I I} J
_ / ____________ _.. ______________________________________ .
— | | | l l
2000 2050 2100 2150 2200 2250 2300
(Figure4.2, SROCC, 8 9)
Year



= \ -
510 20 30 40 \"é-"
A | SRSTTY

Action

Elevation{m)
I -
o-1

| °  Major Gites

* Chao Phraya Main Rivers
D Chao Phraya River Basin
Elevation(m)

I 10-500

I 501 - 1000

[ 1001 - 1500
= [ 1501 - 2000
A [ 2001 - 2000

camd [ 2001 - e000

[ Jeoo1-2000
[ Js001- 10000
; [ 10001 - 12000
pamut Songkhram | [ 12001 - 12000
1 I 12001 - 16000
1 B 16001 - 15000
L B 12001 - 20000
B 2001 - 24250

Sk

get Buri




RF

CHUO UNIVERSITY

Knowledge into Action

ation(m)

Elev

0

vivga

€U IN TSN

o o
n S
- < o

UML) LN

=)
)

o
=]
=

00:0 Lloe/ L Lre
00:0 Lioe/ L LES
000 boEiLkee
000 LoedL ke
00:0 Lioz/ L KoT
00:0 LLoz/ kel
00:0 Lioz/hLel
00:0 Lioe/k
00-0 Lhoz/h
000 LLOE LS
00:0 LIDE/ L LKL
00:0 Lioe/LLE)
00:0 LLoz/L
00°0 bLOE LM ML
00-0 Loz kak
00:0 Loz ke
00:0 Loz L L8
00:0 Lioe/k
00:0 LLog/ L 1e
000 bLOE/ L WS
000 LLOE/ L HE
00:0 LiDE/LWE
00:0 Loz e
00:0 LLOZ/ UL
00:0 LioZ/0kLE
00:0 LloZ/0Loe
00-0 Lioz/oKeT
000 Lioe/okez

000 bioziokse




Cross-sectional view of Bangkok city= *%%~
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=+2.27 m (MSL)

100 year return period

=+2.50 m (MSL)

- Flood Walll
i {|#3.00 m (MSL)

Canal

Year

High Water Level

1942

+2.25 m (MSL)

River

1983

+2.13 m (MSL)

1995

+2.27 m (MSL)

WEST SIDE- - EAST SIDE

1996

+2.14 m (MSL)

2002

+2.10 m (MSL)

Not only flood waters from upstream, but also

2006

+2.22 m (MSL)

2008

+2.17 m (MSL)

tidal currents caused extensive inundation damage.

2010

+2.10 m (MSL)

10

2011

+2.53 m (MSL)
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Don Mueang Airport King's Palace

Rangsit canal
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Flood risk and countermeasures for critieal”*~




Flood risk and countermeasures for critical < T%%5%
infrastructure: Airport
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Flood risk and countermeasures for critieal”>>

infrastructure: Airport

Maximum discharge capacity 8.64 MCM/day (4 Pumps) o
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Use of high-resolution elevation data to assess the vulnerabili@@@%
Bangkok metropolitan area to sea level rise

K This Work shall be performed to examine the possibility of allowing a certain amount of flooding
Knilom of Thedand . ’ with a focus on controlling overflowing of the river into farmland area for the region that was
inistry of Agriculture and Cooperatives .\ Jvqh . . oo
Royal iigation Department affected by the flood that occurred in 2011. In order to determine the feasibility and formulate

J ICA plans, detailed topographic data of the flooded region needs to be utilized. However, topographic
map data that can currently be used has an accuracy of 2 meters in the difference of elevation,
which is the region that was affected by the flood that occurred in 2011.
PROJECT FOR COMPREHENSIVE FLOOD
MANAGEMENT PLAN
FOR THE CHAO PHRAYA RIVER BASIN
(SUB-COMPONENT 1-1 AERIAL SURVEY BY LIDAR)

In order to determine the feasibility and
formulate plans, detailed topographic
data of the flooded region needs to be
utilized. However, topographic map data
that can currently be used has an
accuracy of 2 meters in the difference
of elevation, which is inadequate for the
evaluation of suitable areas in the mid
and lower portions of the flat Chao
Phraya River, necessitating the creation
of new detailed topographic data by
means of airborne laser scanning.

FINAL REPORT

August 2012

JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

PASCO CORPORATION
KOKUSAI KOGYO CO., LTD.
ASIA AIR SURVEY CO., LTD.
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Distribution maps of the median and standard deviation of LiDAR elevaGJEt
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(AMSL; altitude above mean sea level, z median; median value in a 2 km X 2km
mesh, z_ stdeV° standard deviation in a 2 km X 2km mesh)
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LiDAR, SRTM and MERIT elevation data, from East to West acr@t%émm
center of Bangkok (AMSL; altitude above mean sea level)
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Sea level change and associated increases i
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Distribution maps showing the proportion of area at elevations of (a) < 1.11 m (curren?l@?rﬁ%
level), (b) < 1.70 m (the worst case scenario for Representative Concentration Pathway [RCP] 2:6),
and (c) < 2.21 m (the worst case scenario for RCP8.5). (d) Relative increases from (a) to (c).
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Sea level change and associated increases i
the vulnerable population
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Distribution maps of vulnerable population density at elevations of (a) < 1.11T m (curre@e&#x"#
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tide level), (b) < 1.70 m (worst case for RCP2.6), and (c) < 2.21 m (worst case for RCP8.5). (d) =«
Increases in vulnerable population density from (a) to (c).
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Coastal flood due to high tide C AR
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oastal flood due to high tide C IEAE

Coastal road, Chonburi
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Saltwater intrusion attacked water resotirées”
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Spatial distribution of saltwater intrusioh =
Dry season Numerical simulation
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ngh resolutton urban flooding model < %
‘ ngh frequency floodlng areas
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Lack of hydraulic data
for the model
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High-resolution urban flooding model <>
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Recommendations; mtangtble measure Ritites
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1. Urban flood hazard/risk map Data Archwes,, ______ =

2. Buildup of the observation system and its
effective use (tide level, rainfall, sewage

level) o More benefit
. ] » Traffic jam relief
3. Improving the accuracy of flood forecasting . Avoidance of loss of

tourism opportunities

(from initial development of simplified
models to more upgrade models)

4. Early warning system (Linkage with
observation system and flood forecasting)

5. Establishment of evacuation systems

6. Increase in rainwater infiltration faczltttes
including on private land ~

L - -
v RAIN TASTES |
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Observation data is still extremely impﬁ%%ﬁ?:

Riverbed data from the river mouth to Angthong
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