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Japan

125.8 million
(2020)
® Vietnam
1 97.34 million
Vietham at the glance
® Thailand
69.6 million
(2020}
e Population: expected to expand to 120 million
before tailing off around 2050.
* Low middle income country: Between 2002
and 2021, GDP per capita increased 3.6 times,
reaching almost USS3,700.
 Expected to be a high-income country by 2045 . SRR "
« One of the largest countries in exporting rice 5 v+ R S —
and other agriculture products g -
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Natural shocks omataretine of 3,260

2007 — 2017 time period:
* Disaster Damage Cost: 288

trillion VND
Damage are equally spiit TWo thirds of damage are from )
between typhoons and floods residental assets ° Total number Of Casualtles:
o 3591
: g * Each year, on average,

oo SRR iy LW , Vietnam experiences losses
— s E o sl of $3.75 billion (1.5% GDP)
| due to floods and typhoons.
60% of these losses are
concentrated along the
coast

* Trending: more unusual
and extreme




Resilient Shores: Diagnosis and Solutions

Natural hazards Coastal Development

1 | Flooding, as a combination of: 1 | Coastal towns and urbanization

* Fluvial flooding| 5, 10, 25, 50, 100, 250, and 500-year 2 | Key economic sectors
return periods

» Pluvial flooding| 5, 10, 25, 50, 100, 250, and 500-year
return periods

* Coastal flooding | 5, 10, 25, 50, 100, 250, and 500-year

]
"

» Agriculture
* Aquaculture and fisheries
* Industrial parks

Vi

return periods * Tourism
* Sea level rise | Baseline (Ocm), moderate (28cm) and 3 | Essential public services
high (60cm) scenarios for sea level rise in line with » Schools

N MONRE scenarios

» 2 | Storms, measured in wind speeds (50, 100, 250- year
return periods)

» Healthcare facilities

4 | Lifeline infrastructure systems

* Energy | Generation, transmission,
» 3 | Coastal erosion (1990 to 2015 erosion extents) distribution

» 4 | Saline intrusion, caused by drought and sea level rise » Transport | Ports, roads




What is the level

Y8 ¥
’ of risk?




Natural risks

dre

substantial
across all

Tourism

42% of coastal
hotels are located
near eroding
beaches

Chapter 3 >>

sectors

Industry

Half of all industrial
zones are directly
exposed to the
threat of intense
flooding

Chapter 3 >>

People

11.8 million people
are directly exposed
to the threat of
intense flooding

Chapter 2 >>

[\

Schools

22% of schools
could be directly
exposed to the
threat of intense
flooding

Chapter 4 >>

Towns

Over 35% of coastal
settlements are
located on eroding
coastlines

Chapter 2 >>

Health care

26% of health care
facilities are directly
exposed to the
threat of intense
flooding

Chapter 4 >>

Economy

Flood risks in
high-growth areas
are nearly twice
as highasin
low-growth areas

Chapter 2 >>

Transport

A typhoon with wind
speeds of up to 200
km/h can close
roads, resulting in
daily losses of
$114-324 million

Chapter 5 >>

Agriculture

$1 billion of
agricultural GDP and
1.5 million workers
are directly exposed
to the threat of
intense flooding

Chapter 3 >>

Energy

36% of transmission

lines are in forested
areas, exposed to
falling trees in
severe storms

Chapter 5 >>

Aquaculture

1.1 million tons of
aquaculture
production is at risk
of flooding each
year, corresponding
to $935 million in
exports

Chapter 3 >>

Water

52 out of 63
provinces could
depend on
water-stressed river

basins by 2030
Chapter 5 >>



Number of people exposed to
coastal flooding each year

Economic exposed to flooding each year

Ancwaal rusnber of peoplo exposed
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The population, agriculture and urban in the river deltas are particularly at risk of
flooding, tourism and industrial sectors are vulnerable along the central coast




Urbanization | flooding

> At least 28% of Vietnam’s 3,000 km of coastline is now built-up by cities and settlements.
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- 5.8 million people are directly at risk from flooding with a 1 in 50 vear intensity. This
increases to 11.2 million people for a 1 in 100 vear probability.

Dato sources: GoV; Ottinger et ol; DLR; GFDRR; Southern Institute of Water Resources Research




The energy system is highly exposed

4 to floods, especially in the deltas
' and coastal regions.
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Lifeline infrastructure | Transport sector

-> Disrupted transport infrastructure affects all economic activity

< Natural hazards cause RN
substantial disruption of s
economic activity in
coastal regions

e Investing in resilient roads = | =
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Key economic sectors| Industrial zones

B s

-> Currently, country-wide average annual losses of industrial assets
due to natural shocks amount to VND 5,992 bn, or about USS 264 m

-> Industrial zones in coastal provinces are heavily affected by flooding

—> As industry is growing strongly along the coast, we are likely
underestimating future risk

Percentage of industrial zones in

70% 65%
64% Annusal Average Loss of Incustry Assets
Due to Natural Hazards

60% (] 21000 - 301 000 USD
g 7] 301 000 - 660 000 USD
:é 50% B 660 000 - 3038 000 USD
® B 3 038000- 6 572 000 USD
§ 40% Bl 6572 000 - 26 850 000 USD
[ =
3 30%
Q
— 19%
£ 20%
S 13%
v

10%

0% .’

Current risk Future risk (strong climate change)

25yearflood m5-yearflood ®100-yearflood = 200-year flood
Dato sources: World Bank; GFDRR; GoV 11



Key economic sectors| Agriculture

—> 51 billion would be lost and 1.5 million farmers would be affected by a 1 in 100 vear probability flooding.

Agricultural area under current flood risk

There are 14,910 km*
of rice production area—.
in coastal provinces

63 % of rice
production area is

affected in 100- _|
year flood

17 % of rice
production area
is affected in
25-year flood

Rice Crop

W Affected by 25-year flood W Affected by 50-year flood
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Total agricultural area

Data sources: Hoshimoto et ol JAXA EQRC, GFDRR

Agricultural area [square kilometers]

Flood depth of over [m]

Current and future risk to rice production
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Key economic sectors| Saline intrusion in the Mekong

—> Drought is increasing the risk of saline intrusion Over 22% of rice paddies in the

Mekong Delta can experience
critically high salinity levels

20 \l/
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Saline content over [mg/I]
[N
o

0% 20% 40% 60% 80% 100%
Percentage of agricultural area exposed

—Rice ——Crop Orchards
For saline contents over 4 mg/I, the
monocultural production of rice starts Such salinity levels can currently affect
becoming unviable. over 2900 km? of rice in the Mekong Delta.

13
Data sources: Hashimoto et al.; JAXA EORC: Nhan et al.; Southern Institute OF Water Resources Research



Key economic sectors| Aquaculture

- Assignificant share of Vietnam’s aquaculture sector is already exposed to natural hazards.
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- A 50-year flood in the two Deltas could destroy 1.5mil T of aquacultural production —
corresponding to 1% of GDP, S1.1 bn in exports, and affecting 1.1 million workers.

Data sources: GoV; Ottinger et al; DLR; GFDRR; Southern Institute of Water Resources Research 14



Key economic sectors| Tourism

- A 100-year riverine flood
could destroy S5 billion -
corresponding to around
3% of GDP - and 753,000
workers unemployed

- A 100-year coastal flood
could destroy $2.7 billion -
corresponding to around
1.6% of GDP - and 409,000
workers unemployed

- 22% of coastline are being
eroded, and 35% of
settlements located on
eroding coastlines
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Many of Vietham's coastal hotels are exposed to erosion
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Many coastal hotels are exposed to coastal and riverine flood hazards
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Flood depth of over [m]

Key socio-economic sectors| Education facilities

- Using publicly sourced data, the team compiled a dataset with the locations of 864 schools in coastal
provinces (about 10% of all schools in Vietham)

2,5

1,5

0,5

25-year flood

100 150 200 250
Number of schools affected
50-year flood ——100-year flood ——200-year flood

300

— In our dataset, 12% of schools affected
by a flood with 100-year return period
face flooding of over 0.5 m

— This has important implications for the

usage of schools as emergency shelters:

If schools in flood zones cannot
withstand significant flood depths, they
might end up endangering even more
people when used as emergency
shelters

Data sources: Open Street Map; GFDRR
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Key socio-economic sectors| Health care facilities

- Flooding poses a significant threat to health care facilities
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These results are based on
an analysis of coastal

provinces from a dataset of e
750 geocoded hospitals and
health care facilities in
Vietnam
-

Data sources: Open Street Map; General Statistics Offigey



Why?



B = Meets safety standard = Below safety standard M = Significantly below safety standard

a) Dike length b) Investment needed

(kilometers) (S, millions)
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Scale of needs

Delaying action by 10 years
could expose an additional

$4.3 billion of economic
growth to natural shocks.




What strategy
should be put in
place to
enhance the
coastal
resilience?




WB proposa

coastal resilience
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nsure availabitity of ropust hazard

data & analysis tools to facilitate the
integration of risk information into
development & investment planning

Support provincial & city government
planning processes to prioritize new
infrastructure investments that
incorporate localized & regional
disaster & climate risks

Establish a common donor platform
for policy advocacy & financing to
facilitate the coordination of
investment from sectoral to spatial

Increase public awareness on
Disaster Risk

Formulate financing instruments &
insurance models for DRM

Mobilize loan for emergency
response and post-disaster recovery,
using improved social safety net &
insurance markets

Strengthen relevant laws & decrees
regarding financing, DRM, asset
management, & social safety net to
improve financial inclusion

%o

Spatial
planning

G\

A 4

roa

"

Disaster risk
financing

Resilient design, & maintenance stages of all
infrastructure investments
assets
» Update & enforce safety standards &
technical guidelines for infra systems
for prevention, responding and
recovering
N PR
+ Establish emergency command center
& improve the risk-based forecast &
IR g early warning system
.l » Establish coastal disaster monitoring
- N system & support the improvement of
the national disaster shelter system
Emergency ¥ |
» Improve the coordination of response
response capacity across departments and

e, N

Support the upgrade of the coastal
protection system while promoting
risk-informed development of cities
along the coast

Strengthen the resilience of
infrastructure systems & public
services by integrating risk
information into the planning,

authorities / committees through
policies & tools
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GoV’s Vision and Proposed Plan

The long-term objective is fo make the entire coastline more resilient against floods and erosion which is requiring a
mulii-phased approach program, with its focus on:

supporting policies and establishing tools that integrate risk into investment planning
+ strengthening the coastal protection systems; and

+ establishing and functioning an investment platform that crows resources from development agencies

Phase 1 (5 years): Building innovative models for
coastal resilient interventions in 8 most vulnerable
provinces aleng northern and central coast

Phase 2 (5 years): Expanding
» interventionsto entire Red River Deltas
and few provinces inthe central coast

Phase 3 5 years) : Completion of
¥ the interventions inthe northern
and center-central region provinces

Phase 4 (5 years): Completion of
#| the interventions inthe south-
central region provinces

I Phase 5 (5 years): Completion
»{ of the interventions inthe
l Mekong coastal prgvinces

Long-term knowledge network program: Building a comprehensive and sustainable knowledge base/network in Vietnam with improved

monitoring data, hazards and risk modelling and analysis for entire coast al zone with continuous learning from existing interventions and
applying thisto new interventions

2022 2025 2027 2030 2033 2038

A multi-phase program with no-regret interventions but that would also allow for experimentation with
innovative approaches to the protection and restoration of coastal ecosystem.

Long-term
approach to build

coastal resilience:

v
7

Start with most

exposed provinces

“
7

Apply these
recommendations

2

A4
Do pilots and build
innovative models
N/

7

Learn from these

interventions and

expand to more
areas
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