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Hazards in Ho Chi Minh City

increased precipitation peaks

irregular river discharges

Policy objectives:
A Developing into a modern and attractive industrial city
A No more floods
A Protect strategic harbor
A Integrate climate adaptation into urban design
A Tackling also extreme temperatures
A Green -look
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Our approach - o Future scenarios
[ . .

RCP 4.5 RCP 8.5 High-end

Sea level rise (cm)

Land use (year) 2010 2025 2025
Population change (%)

Reglonal output of

General Circulation Models: Jevrajeva et al. (2014)

CanESM2 Prolectlons
CNRM-CM5 World Bank (2014)
HadGEM2 -AO DPA (2010)
IPSECM5A -LR Demographia (2014)
MPI-ESMMR
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Our approach d Hydro modeling

Hydrodynamic model
TELEMAC 2D

Boundary conditions:

A Extreme sealevels - 4 return
periods

A Rivers discharge - 10-year
event

A Precipitation extreme - 5-year
event

Calibration and validation by
comparison with 6 gauge stations
in the city
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Using depth -damage curves specific to the land use
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Flood damage .0 Without adaptation

® Annual damage

B 100-year event
Exposure may be much higher

A Underestimation
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Adaptation

Current adaptation:
A Sparse levees
A Private measures
A Wet proofing

Simulated adaptation:
A Business as Usual
A Ring dike
A Elevation

A Dry-proofing buildings

‘ | |II IVM Institute for

A RISES AV
Environmental Studies : 2

=5 EU Research Projec
A4



http://images.google.be/imgres?imgurl=http://www.uib.no/bot/bilder/eu-flag.gif&imgrefurl=http://www.uib.no/bot/mcts/qpalen/&h=349&w=519&sz=4&hl=fr&start=1&tbnid=tIl_Su9kO7IeFM:&tbnh=88&tbnw=131&prev=/images?q=eu+flag&gbv=2&hl=fr
http://images.google.be/imgres?imgurl=http://www.uib.no/bot/bilder/eu-flag.gif&imgrefurl=http://www.uib.no/bot/mcts/qpalen/&h=349&w=519&sz=4&hl=fr&start=1&tbnid=tIl_Su9kO7IeFM:&tbnh=88&tbnw=131&prev=/images?q=eu+flag&gbv=2&hl=fr

Business as
Usual

Ring dike

Elevation

Dry-
proofing
buildings

Adaptation. strategies - simulated

A number of sparse dykes and levees, but with poor effectiveness .
Drainage system isoutdated and scarcely maintained.

Two ring dikes are modelled that encircle the urban HCMC, with
heightof 2 and 3 m. A ring dike is part of a ministerial project that is
likely to be undertaken  soon (MARD, 2013).

We model the elevation of  the areas at highest risk. We elevate land
to 30 cm above the present 100 -year flood height. With the on-going
urbanization, it makes sense to use sand to elevate new building
ground.

We simulate retrofitting residential houses and small businesses, by
sealing them to watersupto 1 and 2 m. This strategy is particularly
interesting because of its scalability, low cost, and relatively fast
implementation.
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ptation - simulated

Blue gradient: water depth of the 100 -
year flood (present)

Structural adaptation:
A Ring dike
A Elevated areas
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