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1.Vietnam is one of the most CC vulnerable
countries:

Climate Risk Index: Ranking 1993 - 2012
lBi1-0o Pn-20 [F21-50 [ |51-100 | >100 | | Nodata

VN is in the top 10 according to Climate risk index, ranking 1993-
2012



Sea Level RiIse:

Mekong deltais in the top 3 most Vulnerable deltas




1.Vietnam is one of the most CC vulnerable

countries: why?

CC, many disasters and
extremes

" Natural
vulnerabili

Social
vulnerability

Natural condition
sensitive and
intensifying
disasters

i Social adaptation
adaptation



1. Natural
,Socio-
economic
conditions
2. Impacted
area,
population,
human and
economic
loss

There are all the CC disasters and extremes (typhoons, storm,
flooding, debris flows; many disasters induced and/or intensified by
CC, human activities (landslide, erosion, salt intrusion, inundation,

) y
l

. . . . . )
Main production sectors: agriculture, fisheries and
forestry — much dependent and vulnerable to the impact
Kof climate change, disaster (CCD)

y,

f R
Level development of science and technology, technical
and socio-economic infrastructures - lower than

\requirements to respond to CCD )

High population density; Low income, poor infrastructure
|

{Fast urbanization




I. Natural and socioeconomic conditions of Vietham are

very sensitive to CC, extremes, disasters

cong trinh thuy dién vung Mé Kong

[ 1.1.Natural conditions ]

atural conditions are sensitive to CC negativ
iImpacts and disasters:

+ 2/3 territory is mountainous; strongly dissected,
+ High differentiation of natural conditions

+ Abundant coastal lowlands, flooded areas

arid regions,

+ Long Coastline, over 3260 km; every 10km one

river mouth:

+ Nearly 65% of Vietham's surface water
resource from overseas

+ Water shortage: Has used approximately 40%
of water source, approximately ecological safety
threshold recommended by the FAO




1.1. Natural and socioeconomic conditions of Vietham are very
sensitive to CC, extremes, disaster: Unsustainable human
actuvntles




1.1. Natural and socioeconomic conditions of Vietham are

very sensitive to CC, extremes, disasters

Map of hydropower
projects on the
Mekong basin

Legend:

Green spots: dam under
construction

Red spots: the dam is about to be
constructed.

Black spots: the dam is operating
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= Water Source in

upstream Change
results in:

-Fresh water decrease
-Flood regime change;
-Reduced downstream flow,
sediment and nutrient load,
especially in the dry season;
- Change the water quality
(sediment, salt, alum,
pollution);

Source: University of
Canterbury,

Data source:

MRC Hydropower
database, 2010a



1.2. In Vietham there are all the disasters and

extremes related to climate change

Strong wind Storm Heavy rain Cyclone

Bal NI
C ]

Drought,
salinization




1.2. In Vietham there are all the disasters and

extremes related to climate change

Risk of Drought Mortality

Hazard
Risk Index

10 High

1 Low

(MONRE, 2012)

* Increased in number and magnitude, particularly, Central, highland
and Southern areas
« River water level quickly decreases



1.2. In Vietnam there are all the disasters and

extremes related to climate change
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(MONRE, 2012)



1.2. In Vietham there are all the disasters and

extremes related to climate change
Flood

¢ Red River delta: Reduction of the annual flow, big floods
occurred frequently in the upstream.

** Mekong River delta: witnessed many floods, especially in
2000, 2001, 2011, with the water level of over 4.5m.

*** The Central Vietnam: Occurred very fast and dangerous




1.2. In Vietnam there are all the disasters and
extremes related to climate change
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* Highly vulnerable areas: Red river delta, Mekong delta, Riverine
estuaries of Central area



1.2. In Vietham there are all the disasters and

extremes related to climate change

Other extremes

« Cold days in the North
decrease;

- More extreme  cold ===
days;

- Unseasonable rain and .. 2
abnormal heavy rainfall . 458
more frequent;

* El Nino/ La Nina have
Impacted stronger.




I. Vietham is one of the most CC vulnerable countries:

Differentiation of

vulnerability
toCCinVN

v

According to the
types of disasters
and extremes:
drought, storms,
Flood, landslide

In sectors: more to
independent directly on
WW.L,; fields: water,
ecosystem

WWR- weather, water,

In space: from Nocth | gnd and other natura
to South; from East \resources

to West: High in low
land, mountainous,
coastal, urban areas

easons: high in
the period of
intensive
activities of
disasters and
extremes



l. Vietham is one of the most CC vulnerable countries

Climate 1.1. Space and time differentiation of
change \I‘mpact and Vulnerability to climate change, disasters:

————————————————————

Increase 5
Ecosystems i

Exposure _ |
Weather hazards: bocdety I

typhoon, floods, heat
waves, drought, frosts,
etc.

Other hazards:
landslides, erosions,
saline intrusion, etc.

Differentiated

Direction: South-North:
East-West: times/Seasons



I. Vietham is one of the most CC vulnerable

countries. 1.2. Most dangerous disasters
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I. Vietham is one of the most CC vulnerable

countries. 1.3. Most vulnerable fields:

CC parameters/

disasters
Temperature rise

Sea level rise

Flooding, drainage and

landslides

Storms and
depressions

Drought

tropical

Sensitive/vulnerable area

Mountain regions: Northeast, Northwest and
North Central
Northern Delta

Coastal zone (including deltas and wetlands:
Delta and the northern coast, the Mekong
River Delta, Central Coast)

Islands

Coastal zone (including deltas and wetlands:
Delta and the northern coast, the Mekong
River Delta, Central Coast)

Mountain regions: Northwest, Northeast,
North Central and Central Highlands

Coastal zone (including deltas and wetlands:
Delta and the northern coast, the Mekong
River Delta, Central Coast)

Islands

Central, especially South Central
Delta and the northern midland
Mekong Delta

B A i D

Vulnerable fields

Agriculture (farming, livestock, fisheries and fisheries)
Natural ecosystems, biodiversity

Energy (production and consumption)

Community health

Agriculture (farming, livestock, fisheries and fisheries)
The marine ecosystems and coastal areas

Water resources (surface and groundwater)
Residence Place

Energy

Infrastructure, industrial parks

Community health

Agriculture (farming, livestock, fisheries and fisheries)
Water resources (water and industrial catering)

The infrastructure

Residence Place

Transportation

Health and life

Agriculture (farming, livestock, fisheries and fisheries)
The activities on marine and coastal

The infrastructure

Residence Place

Energy (Oil and Gas)

Transportation

Health and life

Agriculture (farming, livestock)
Energy (hydro)
Water transportation



I. Vietham is one of the most CC vulnerable

countries. 1.4.Most vulnerable regions
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I. Vietham is one of the most CC vulnerable

countries. 1.4.Most vulnerable regions
Flooding due to sea level rise

Note: The
distance
to the
coast: red:
0-1  km;
yellow: 1 -
20 km,
blue:> 20
km

Din 30 bi inh hwéng

Industrial zone map (a) and population (b) affected by sea
level rise of 1 m in Vietham (Jeremy, 2008)



I. Vietham is one of the most CC vulnerable

countries. 1.4.Most vulnerable regions

a) High vulnerability in Mekong, Red river deltas,
Thu Thien Hue; b) Areas of Vulnerability to SLR of 1m
are 3 times more than one to SLR of 0,5m

% 42015 w2020

50
40 39.4
30
20
10

0 _

Low Medium Relative High
high

Vulnerability to SLR is highest for Mekong Delta.



l. Vietham is one of the most CC vulnerable countries. 1.5.
Most vulnerable area of high poverty

Capacity of disaster response of North west, North east, High land are highest and
rather similar with vulnerability distribution. Areas with high poverty among minorities are
most vulnerable:

Ratio of poverty among
minorities of provinces
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I. Vietham is one of the most CC vulnerable

countries. 1.6.Most impacted fields

Impact on Water Resources

River flow systems Significant decline in
shortage groundwater level

-The water level of many places -Deterioration of water supply
reached the lowest historical level during the dry season runoff,
(Red River, Thai Binh, Ma, Ca, La lowering the water table

- In the dry season, the water table
declined by less be supplemented
by rainfall combined with rising sea
levels lead to groundwater in the
coastal plains salinization, reducing
the amount of fresh water can be
exploited, used true

Tra Khuc, ...) has caused water
shortages for agriculture,
saltwater intrusion into estuaries
- Drought situation due to
shortage of water in the future will
Increase in the river basin in VN




I. Vietham is one of the most CC vulnerable

countries. 1.6.Most impacted fields

» Sea level rise will increase salinity in the river,

» A sea level rise of 1m would increase the area
of 4 g/l salinity with 334,000 ha in relation to
the benchmark year of 2004, a rise of 25%

'\ %
‘ ‘ \
Qo { y Ho ChiMinh
.(\ ) ' s it
(@ A :

>4 GIL: 1.345.700 HA
ity
trmies  2GIL: 284100 HA

e 1GIL: 242000 HA

Salinity in 2004

» Water pressures drop by 2-5 m in the dry season,

» Groundwater use is depleting a limited aquifer
and further intensification of groundwater use is
unsustainable.

Salinity in 2024 (B2 scenario) with
20 cm sea level rise. MRC, 2011



I. Vietham is one of the most CC vulnerable

countries. 1.6.Most impacted fields

Water resources, water resource security

The impact of CC on water resources and water resource security

4 V.
Water shortage Flooding

+ Total of minimum one-month average water
flow into the Mekong Delta is possible to
decrease 3.5 billion m3;

+ Total minimum three-month average water
flow into the Mekong Delta is possible to reduce
13 billion m3.

+ Total average dry season water flow in the
Mekong Delta could total up to 30 billion m3,

¥
Increasing risk to
drought, salinity |

+ Total maximum one-month
average water flow into the
Mekong Delta could rise to 3.6
billion m3.

+ Total average water flow into
the Mekong Delta in flood
season may rise to 40 billion m3

¥

Directly impact on land use of
economic sectors and daily life
of people of the Mekong Delta.




I. Vietham is one of the most CC vulnerable

countries. 1.6.Most impacted fields

Water resources, water resource security (MONRE, 2015)

4 )
At the end of 2015, the total area of crops damaged by water shortage is

| about 210,000 hectares; about 250,000 households with more than 1.3
Water million people lack domestic water.

shortage JBS /

(In Vam Co River, Tien River, Hau river, and Tay coast, saltwater )
! intrusion 45-93 km inland; many places have the highest salinity
\20,3-31,59 /1.

J

-
Flooding will rise in Dong Thap Muoi, Tu Giac Long Xuyen; especially
much more serious areas are in the middle of Tien and Hau river.

looding il <
(The cities / towns were flooded: Chau Doc Long Xuyen, Cao Lanh,\
Sa Dec, Vinh Long, Tan An, My Tho, Can Tho, Vi Thanh, Soc Trang,
Rach Gia and Ha Tien flooded over 0.5 m. 50% of Ca Mau peninsula
was flooded <0.5 m despite low-lying area.

- J




I. Vietham is one of the most CC vulnerable

countries. 1.6.Most impacted fields

Food Security

Cultivation area was
reduced and cultivation [«
soil was salinized; )

(High rising  water)
demand, shortage of |-
_water for crops; ) =

( )
Reducing crop Vvields,

loss of food security
\. J

-
Weather fluctuations,
resulting in droughts, [~
\increased disease risk )

Impacts
of CC on
food
Security

\
Extreme events tend to
Increase, causing harm to
agricultural production, )

Effects of sea level rise

N
Infrastructures were destroyed
affecting the circulation and
distribution of food; )

~\

People's life is disturbed, hard
to access to food

J

The risk of combining between CC
and consequences of dams




I. Vietham is one of the most CC vulnerable

countries. 1.6.Most impacted fields

Impact on natural ecosystems

Human activities

cC Y increase
> lon....
- J-and use conversion .

» Fragmented distribution |

Temperatures will increase mangroves > Overexploitation i
shifting north, erosion > Pollution water ]
- FOREST degradéd,

Sea level rise: mangrove areas are at risk
of narrowing

reducing the area

3200 ha / year
-~

Beducm----pe.apLes.---Jmhhond
{ reduce the likelihood of waves,
Increased frequency of storms, increased | storms, filter and keep toxins cause.
rainfall, sediment, salinity increase will seizures and pollution => Reduced'
reduce photosynthesis of trees in ' , adaptability ,'

——————————————————————————————————— -

mangroves Increase the exposure and vulnerability of
natural ecosystems




l. Vietnham is one of the most CC vulnerable
countries. 1.6.Most impacted fields

Impact on natural ecosystems

o T N S —
-

4
PR

Sea level rise,
temperature
rise

coral reefs and mangrove forests (mangroves shifted
and reduced), the source seafood dispersed reduce the
number and quality, adversely affecting the biological
\_basisfor the mining operations and coastal aquaculture;/

Increase the
heat, the rain
fell, storms,

High vulnerability for fish of Tor tambroides high
mountainous areas and Clarias catfish, carp and hurt
floods the average for black fish in Gia Lai

Storms,flooc

Iandslic_les, grasslands, ...
forest fires

S ————_

s,erosion, [Area reduction, impaired quality of forest ecosystems,

—

N
\N

~
______________________________________________________________________________



I. Vietham is one of the most CC vulnerable

countries. 1.6.Most impacted fields

Impacts of CC on Mekong Delta ecosystems
|

\ \’
Rising temperatures | | Saltwater will penetrate deep into land
. /
Moving the || Changing Killing many freshwater species of
Eeat dar ”:ce Istructurg animals and plants of aquatic ecosystem
oundaries || of plants an
of animals in ’
continental || some The chromosome faced two
and marine || regions threats
ecosystems

The Increase in atmospheric CO2 in| | The maladaptive of some
related areas species to climate change

Biodiversity was seriously declined




I. Vietham is one of the most CC vulnerable

countries. 1.6.Most impacted fields

Coastal areas

2 ecosystems were mostly affected in the Mekong Delta,

g

The coral reef is the rainforests of the
sea, home to many important marine
species;

Tool against coastal erosion and
mangroves protection;

Depression t

Sea temperatures rise + rainy
coastal water polluted sediment.

N

The temperature rises, the tide changed =
species changed;

SLR = Change the composition of the
sediment, salinity and water pollution
levels =» degradation of mangrove and
biodiversity species;

!

Losing many species, changes drastically
mangrove ecosystems



I. Vietham is one of the most CC vulnerable

countries. 1.6.Most impacted fields

1 1980 — 1995: Mekong Delta provinces lost 72 825 hectares (Le Anh
' Tuan, 2008). The forest coverage rate reached only 10% areas of the !
' natural land;

___________________________________________________________________________________________________

___________________________________________________________________________________________________

The impact |
of CC on the | zones;

___________________________________________________________________________________________________

Mekong ' Soil was polluted by alkaline chemical processes in large-scale
Delta . increases; soil was removed by land-cleared activities
Ecosystem ' increasing washout process due to rain, the spread of alkaline

. in soil, water and ecosystems;

___________________________________________________________________________________________________

' Biodiversity is declining due to no suitable conditions for living |
' creatures and shelter. The environmental change microclimate, |
\ coastal erosion, and estuary has been increasing. '




I. Vietham is one of the most CC vulnerable

countries. 1.6.Most impacted fields

Impact on natural ecosystems N
» Droughts facilitate

forest fires in central
highlands and the
Mekong Delta

» Climate change
Increases the risk of
forest fires across
the country => The
high exposure and
vulnerability of forest

......... #8.> Prolonged drought

&0 alters structure, as

water levels in rivers

and lakes are

. depleted

Distribution ¢
forest fire

risk in



l. Vietnham is one of the most CC vulnerable
countries. 1.6.Most impacted fields

Impact on residential areas, infrastructure and tourism

The system of roads in Vietham

Impact on

Traffic

—>

Storm floods, storm surges, landslides, erosion:
damaged roads, bridges, dikes, breakwater; causing
traffic jams, 2001-2005, billion 2571 loss

Floods and landslide: annual damaged nearly 100
million dollars

Sea level rise of 1m: affects 4% rail, 9% highway,

12% of provincial roads.

Storms, sea waves: permanently flooded, destroying
the coastal road, causing the accident paralyzes
roads, affects aviation




l. Vietnham is one of the most CC vulnerable
countries. 1.6.Most impacted fields

Impact on residential areas, infrastructure and tourism

Lengthen the
tourist
season

Tourism

—>

Transport does not work so travelers stranded at the
point of disaster.

Impact

Tourist sites were damaged by natural disasters and
biodiversity degradation/pollution. Extreme events
results In migration, distortion, mixing, a cultural
characteristics, reducing the attractiveness, affect
health and safety of visitors, reduced tourist
attraction, reduced incomes, increased job loss.

Adversely affecting the travel activities, tours, up time,
Increased costs when schedule changes, canceled
programs abnormalities caused by natural disasters




l. Vietnham is one of the most CC vulnerable
countries. 1.6.Most impacted fields

Impact on Health and human life, Social Welfare

" Climate change, floods, sea level rise, increased
tropical diseases:. malaria, dengue fever, diarrhea,
skin, flu, allergies, defended spread from birds,
\Jouliry to humans J

Impact on
health, human
life, Social
Welfare

4 ; ; ™
Temperature Iincrease: increase the number of
hospitalizations and deaths due to cardiovascular

_ disease, respiratory failure ... y

\
Extreme events increase the number of people

kiled through direct impact, pollution MT,;
destruction of medical facilities, reduced ability to
\provide services ... y




I. Vietham is one of the most CC vulnerable

countries. 1.6.Most impacted fields

Economic loss by climate change

_. 5000
A
> 4000 B
= 3000 -
EESOOO 2500
7 2000
@ l
2 2000 1500
£
81000 1000
ol 500 -
w 0 . ) .
Typhoon Flood Drought Landslide
30000
n 25000
£ 20000
g 15000
= 10000
@ 5000 /\
OO TN MU ONOVDOOOOANML O
OO OOOOOOO O OO
OO OOOOOOOOOOOOOOOOOOOOOOOO
A AN AN AN NN AN
— Total loss —GDP

2007

1980 1983 1986 1989 1992 1995 1998 2001 2004 2007 2010
| | | | | | | | | | |

— ° .
Number of people
death (grey bar); total

economic loss (blue)

1980 1983 1986 1989 1992 1995 1998 2001 2004 2007 2010

4000
3500
3000
2500
2000
1500
1000
500
0

Thousands Bill. VND

2008
2009
2010
2011
2012
2013

Mmj ® . 4;]:5];(

- 1100
- 1000
- 900
- 800
- 700
- 600
- 500
- 400

300
200
100



ll. Vietham - pioneering in response to climate change, disaster

response (CCDR ) 2.1. Most important achievements

1. CCDR Science, technology achievements, CC scenarios based —

2.Development, integration of policy and institution on climate
change and disaster response (CCDR), including green growth
strategies, NAMA, INDC into development policies, strategies

3. Promoting social power, innovation to CCDR: living with floods,
drought, living with climate change; CC adaptation, CC mitigation

4. Proactively response to natural disasters & CC through resource
sustainable use planning based on vulnerability assessment —

5. Effective development and improvement of international
cooperation to climate change response

6. Development of human, financial resources for CCDR m

7. Developing science and technology for CCR. —




ll. Vietham - pioneering in response to climate change, disaster

response (CCDR ) 2.2. Living with flooding

Living with flooding (Adaptation)

4 )
3. Enhancing Flood Release

Capacity, floating Child care
centers, school, hospital...

/> J\
a4 ~N p -
2. Building flood o
proofing houses 4. S.hlftlng of
Cropping Calendar
N v,
\_ / )
5.Taking
1. Building Safe opportunities,
. : : Transforming
Residential challenges

Areas for people

——  Of flood and CC




ll. Vietham - pioneering in response to climate change, disaster

response (CCDR ) 2.2. Living with flooding

Living with flooding

Limiting
negative
impacts of
flood;
Solutions for
different
population
groups

Take
advantage of
opportunitie
s from flood

Engineering measures:

- Embankment in residential areas and flood drainage
channels;

- floating houses, floating markets, medical boat, nursery
flood, protection, ..

Mitigation measures:

- Seasonal schedule transfer, conversion of plant varieties
and animal breeds;

- Teaching swimming lessons for children;

- Moving poultry to high location

- Upgrade forecasting system, flood warning.

Exploiting fisheries in flood season;

Waterway transport development;

Urban development, administrative centre along the
canals, cavity 60km apart

Kill insects, mice, deacidification by flood water
desalination ... prepare for next season;




ll. Vietham - pioneering in response to climate change, disaster
response (CCDR ) 2.2. Living with flooding

2.2. Living with flooding

Smart agriculture Smart aquaculture Housing and transportation



ll. Vietham - pioneering in response to climate change, disaster

response (CCDR ) 2.2. Living with flooding

Flood in | Erae——
Mekong

.~ S ST Sl




ll. Vietham - pioneering in response to climate change, disaster

response (CCDR ) 2.2. Living with flooding

Flood resilient and Energy saving Eco-house Model

1. Raising awareness from the
central to the local level and
the private sector;

2. Strengthening of research,
development and application
of science and technology in
response to climate change.

IEN DANG CAO NHAT THEO KICH BAN B2 CUA [l 10. HE MAI DOC LOP NGOI THU NUGC MUA
N VA MOI TRUONG

5. NHA VE SINH
6. HE THONG BOM NUGC MUA LEN BE CHUA NUGC SINH
HOAT TREN MAI

Energy saving Eco-house Model

A Product of National Scientific Program to
Respond to Climate Change

- 8

The salinity water treatment system using
solar energy



-Adjustments, direction and use
planning human activities within
and outside the Mekong Delta,
increase efficiency, ensure food
security, livelihood:

Switching to the economy,
livelihoods rely on brackish
and marine ecosystems;
maintain economic rely on
freshwater ecosystems at
ensuring food security

2.2.Living

with drought,
-Development of Salt intrusion :
experience, livelihood enough drinking
patterns, production, water, and ang
drought and salinity
appropriate activities;
- Application of
advanced science and
technology to effectively
adapt to drought and
salinity

Recruiting, converting plant and
animal to suitable term rise,
salinity, lack of fresh water in the
direction of increased efficiency,
ensure food security, livelihood




ll. Vietham - pioneering in response to climate change, disaster

response (CCDR ) 2.3. Living with climate change

1. Development of weather, disaster, CC forecasting, warring
systems
2. Improving natural (forest, mangrove, wetland,...) and social
: | (infrastructure, HR, governance, land use planning...) resilience
Adaptatlorl :> - Adaptive economy and livelihood: change crop and season of
agriculture; development of less vulnerable sectors
- Reservation of water, foods, medicals...for emergencies

1. Using water, wind, solar energy
Mitigation ::> g Efficient use energy, water (VAC...)
4

Low GHG emission economy: agriculture, energy,...
3R of waste for energy (biogas, making gas from
agriculture waste...), ...

v 1. Living with flood, drought, CC

Using CC Increasing biological mass and productivity
opportunities = 3. Development of brackish ecosystem based
economy and livelihood
Warming water from global warming
Climate smart models: new collaboration

N

ok



ll. Vietham - pioneering in response to climate change, disaster

response (CCDR ) 2.4. Proactive response to CC, disasters

I. Sustainable resource use, sustainable livelihood
(e.g. Satomi model, climate smart aquaculture,
sustainable use of wetland)

CCDR- climate change and disaster responsg SD- sustainable development

lI. Proactive Management

(creating and implementing lll. Hazard, CCD mitigation

the SD. CC and disaster Proactive (strategy, plan for proactive
e olfes CCDR for SD mitigation of disasters and
institution: enhancing’ change of natural factors:
effectiven(’ess of laws- afforestation, coastline
sustainable  ecology anci protection construction,

social power

community-based
management,adaptive
management )

enhancement...)




ll. Vietham - pioneering in response to climate change, disaster

response (CCDR ) 2.4. Proactive response to CC, disasters

Disaster prevention and recovery measures

Strategy for disaster and climate change risk reduction:

Non engineering measures:
Increasing accuracy of disaster and climate extremes forecasting and warning;
Integration of CC and disaster risk reduction (DRR) into development plan;

Plan of disaster risk reduction: documents and map of disaster rick reduction:
distribution hazards, vulnerability, prioritized measures including evacuation
ways and areas for each location, forestation ...); preparedness, response,
rescue and recovery; ...

CC and disaster adaptation based on community in 6000 most vulnerable
villages (implementing the PM decision 1002/Qb-TTg dated 13/7/2009);

Social network for DRR
CC and disaster risk sharing/insurance;

CC and disaster risk management: coordination mechanisms within and across
sectors and stakeholders at all levels; human capacity!

Engineering: general and disaster prevention infrastructures, ...



ll. Vietham - pioneering in response to climate change, disaster

response (CCDR ) 2.4. Proactive response to CC, disasters

CC and disaster forecasting and responding in future:

- Soft measures:

+ Developing and Improving CC and disaster forecasting and information
systems;

CC and disaster risk communication and media;

+ Proactive response to CC and disasters;

+ Resources and ecosystem use and management and conservation for CC
and disaster risk reduction and enhancing livelihoods : water, wetland,
hydropower and irrigation reservoirs, forests ...

+ Reservation and sharing of Food and basic need goods: the district Tay
Giang, Quang Nam province isolated 6 months by the flood related to the
Ketsana typhoon in 2011 had enough food and basic need goods thanks to
good reserve before.

- Engineering/hard measures: disaster prevention infrastructure, ...



ll. Vietham - pioneering in response to climate change, disaster

response (CCDR ) 2.4. Proactive response to CC, disasters

Response to disaster

- Assistance and disaster relief: Government
supplied food and water to the people during
drought in Tay Nguyen, Ninh Thuan, Mekong delta
In 2015-2016; people in different provinces
gathered and sent the good and money to the
people impacted by typhoons and floods in Central
Vietnam, by debris flows in the North west Vietham
In 2017

- Evacuation and Migration from the dangerous
areas;

- Recovery and reconstruction.



ll. Vietham - pioneering in response to climate change, disaster

response (CCDR ) 2.4. Proactive response to CC, disasters

Enhancing community capacity in disaster and climate change risk
management:

- Social network and innovation for Proactive response to CC and
disasters

- Abillity of decision making in CC and disasters risk management:
committees of disaster prevention control and rescue at all
levels including ward and commune levels

- Development and effective use of social resources
- Using indigenous knowledge and modern engineering;

- Innovation and consolidating socio- political organizations for
CCDR

- 4 in the place for disaster risk reduction: management,
resources, facilities and logistics

- Community based CCDR models



ll. Vietham - pioneering in response to climate change, disaster

response (CCDR ) 2.4. Proactive response to CC, disasters

1. Developing and maintaining integrated monitoring and warning systems

2. Sound scientific plan for disaster risk management and mitigation

> Basics for the plan:
- Scientific fundamentals : disasters map, disasters risk map, vulnerability map, forecasting hazard
map, weathering crust and soil map, forestry map, land use map, geological, engineering geology,
hydrogeological, geomorphological, hydrological...maps

- Policies, strategies, laws, socio-economic plans
- Practical : experiences, lessons learned
> Main content of the plan:
- Goals, objectives: The Disaster risk reduction (DRR) and poverty reduction, sustainable
development

- Non engineering measures: land use planning based on DRR, vulnerability maps, afforestation,
education and training, awareness, monitoring systems, community based management, ...

- Engineering measures
- Resources for DRR
- Responsibilities of stakeholders...

- Implementation



ll. Vietham - pioneering in response to climate change, disaster

response (CCDR ) 2.4. Proactive response to CC, disasters

Carrying out project on researching and assessing vulnerability to climate change and
disasters

> Carrying out the Projects in regional and location scales.

e Some projects on disaster, vulnerability assessment have been carried by VNU Hanoi, the
Institute of meteorology , hydrology and climate change and institute of Geology and Mineral
Resources and MONRE; the Institute of Geological sciences, VAST;

o More projects needed for disaster risk assessment, vulnerability

Forecasting landslide, debris flow and related disasters

o Traditional and modern methods
« f=-11,045 + 0,018d - 0,01/ + 0,003s + 0.0083n + 0,001M + 0,397T + 0,021P ; if >0 :
landslide occurs, d- slope ; I- length of slope; s- relative height, n- total length of
streams and rivers/1km2; M- rainfall/year; p- capacity of rock forming the weathering
crust with potential landslide (Mai Trong Nhuan)
Sustainable land use planning including Road construction planning

> Research and sensitivity assessment of natural conditions, including geotechnical properties of WC,
soil ....

> Choosing optimal options for opening new roads: high sustainability, less impact on environment
and resources, less disasters...



ll. Vietham - pioneering in response to climate change, disaster

response (CCDR ) 2.4. Proactive response to CC, disasters

Application of geo-technical measures preventing the disasters, in
process of opening and maintaining the roads

> Building concrete wall and rock wall defending > Controlling surface and ground water by
talus oriented channel and pipes

> Lowing height and steep degree of talus > Defending talus by concrete stakes
> Cementation of soil and weathering crust on > Defending talus by Vetiver grass
talus

Capacity building, awareness for the DRR

> Education: professionals, experts,
> Training (hand on, learning by doing): necessary knowledge and skills

» Awareness



ll. Vietham - pioneering in response to climate change, disaster

response (CCDR ) 2.4. Proactive response to CC, disasters

Passive and proactive approaches in disaster and vulnerability
assessment, reduction for sustainability

Natural factors
(e.g., geology,
geography, hydrology,
meteorology, land

I Proactive
| approach

Weight
of evidence

Contribution of natural

vulnerability

Natural hazards
(typhoon, flood,
landslide, erossion,
drought...)

Vulnerable objects
and resilience of
natural - social system

_____*

!

Total vulnerability/
sustainability

A
I

factors to total —

Proactive response/
Passive approach

+3

/

Passivel/e
ctive

approach



ll. Vietham - pioneering in response to climate change, disaster

response (CCDR ) 2.4. Proactive response to CC, disasters

a) Proactive response to disaster based on vulnerability assessment according to
natural factors

China oAl
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A natural factors-based approach was developed for proactive responses to
hazards and improving sustainability in the Chan May — Lang Co Gulf area,
Central Vietham



ll. Vietham - pioneering in response to climate change, disaster

response (CCDR ) 2.4. Proactive response to CC, disasters

a) Proactive response to disaster based on vulnerability assessment according to
natural factors: 44.3% of the study area was high to very high total vulnerability
by typhoon, floods, landslides, & erosion
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The total vulnerability in the period from 2004 to 2010 in the Chan May — Lang
Co Gulf area is basic for Land use planning, disaster management plan



ll. Vietham - pioneering in response to climate change, disaster
response (CCDR ) 2.4. Proactive response to CC, disasters

Proactive response to disaster based

on sustainable natural resource use
planning (SNRU)

Master planning for sustainable
use of natural resources and
environment in Vietham coastal

zone, based on vulnerability
assessment (1:1.000.000).




ll. Vietham - pioneering in response to climate change, disaster

response (CCDR ) 2.4. Proactive response to CC, disasters

Master planning for
sustainable use of natural
resources and environment
In some areas of Vietham
coastal zone (scale of
1:100.000)
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ll. Vietham - pioneering in response to climate change, disaster
response (CCDR ) 2.4. Proactive response to CC, disasters




ll. Vietham - pioneering in response to climate change, disaster
response (CCDR ) 2.4. Proactive response to CC, disasters

Proactive response to CC
based on Natural resource
Sustainable use planning
(NRSU)-Mountain area-

Ban Diu commune, Ha
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Maps of Vulnerability zoning to landslides of Ban Diu commune

- VA to landslides of Ban Diu communes divided into four Vul. level zones.

- Very high and high Vul. zone (mainly where occurred landslide) is located in Diu
Thuong, Quan Then, Ngan Lin, Mao Pho and Diu Ha villages.



ll. Vietham - pioneering in response to climate change, disaster
response (CCDR ) 2.4. Proactive response to CC, disasters

U U U4 U4 U

Ban Diu
commune, Ha
Giang Province

LEGEND
Vul. zones Recommended activities
Low 7 Building residential areas, sustainable water surface of ponds in rice terrace, and conservation of natural forest
Moderate Building residential areas, Dev. of rice terrace, fruit garden and planted forest
High Relocation settlement to low vul. zone, Dev. of forest from wildland, Application of sustainable agri-forestry cultivation
Very high / , Relocation settiement to low vul zone, Dev. and conservation of natural forest, application of Satoyama model and structure measures

104°320'E 104°34'0'E 104°36'0'E



ll. Vietham - pioneering in response to climate change, disaster
response (CCDR ) 2.4. Proactive response to CC, disasters

Models of Adaptive Coastal city to CCD in Vietham

Nature harmony based models: River Sea based-smart ling with waters

Sea for
protection,
production and

River and natural
lakes, low land for
water storage,

Production and : pleasure
Agaptive
Ity Reducing
Reducing density density of
of construction construction in
sea side

in river side

Connecting the island
towns by resilient
overhead transportation

., and emergency systems



Increasing resilience and adaptation based on CC response

land use planning, Danang city

Climate change response land-use planning of Danang city

Flooding, flash flood Moving Typhoon, huge potential

planned urban to the opposite sliding block

::}Iflers'de (higher position or Resorts — forest Forest in the city and city
ills

in the forest

Annual typhoon
Resorts — seaside park
or protection forest

Severe typhoon and
storm surge

Tourism: arrangement of
protection forest strips
along the coast
(Casuarina forest)
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£ £
s
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looding and Inund
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Solving conflicts of supply - drainage
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Model of coastal Adaptive to CC city for Da Nang:
Development planning for CC Adaptation

URBAN DEVELOPMENT PLAN FOR CLIMATE CHANGE ADAPTATION OF DA NANG CITY TO 2030

LEGEND

New development priority area
] I I Limited development area
& &  Reforestation area

’ Old urban centre

New urban centre

I District protection area
% Production area
Airport

Risk prevention center
Low land

Urban area

Limited construction area

University area

I N

Built area

N
v

Rural residential center

p=

Recent village

]
[Eal

Exit priority road,number one




ll. Vietham - pioneering in response to climate change, disaster

response (CCDR ) 2.5. Sustainable Livelihood

e Sustainable Livelihood is Improving Social and nature Resilience
and low carbon society (LCS)

e Social infrastructure

* Living standards Increase Adaptive Capacity
* Knowledge and skills and Disaster Mitigation

-Capacity Building)

Increasing Capability
for Disaster and CC
Mitigation

CSVC: climate smart
village, city




ll. Vietham - pioneering in response to climate change, disaster

response (CCDR ) 2.5. Sustainable Livelihood

« Diverse Sustainable Livelihoods (SL)

Japan: Satoyama, Satoumi Models

China: Harmonious Society Development, eco-community,

Vietnam: Traditional VAC, Modern VAC

Indonesia: community-based conservation

* Climate smart agriculture:

Sustainable agriculture with improved production, clean food
production, reduced CC and ecological change and enhanced
resilience.

VAC= Garden + Aquaculture pond+ Breeding facility (for Livestock)



lll. Building the new model of low carbon and resilient development, taking

opportunities, transforming challenges. 3.1. Opportunities from global achievements
in CCDR

: : _ 1. IPCC achievement, CC- climate change
Most important achievements: =YX NRIC i ¢ PAC- Paris agreement

V UN efforts, International, )
regional, national policy On climate change

and institution, CCR- climate change

/ mechanism, collaboration response

2. Innovative
5. CC measures for
CC Adaptation,
DRR

economics

and finance Keep temperature

much lower than 2 °
DRR, sustainable

development goals

DRR- disaster risk
reduction

4. Science, 3. Innovative
technology, HR measures for

development CC mitigation -
and transfer CCM



lll. Building the new model of low carbon and resilient development, taking

opportunities, transforming challenges. 3.2. Challenges from PAC

« The followings are lower than requirements of PAC and
SENDAI framework (SF) implementing:

- Knowledge, perception on PAC, SF;

- Policies & institutions;

- Human resources;

- Science and technology;

- Financial resource;

- Capacity of climate change response.

 Need more and greater efforts for:
— Implementing PAC, SD

— Building and implementing the models of low carbon and
resilient development and society

« Challenges of loosing the above mentioned
opportunities



lll. Building the new model of low carbon and resilient development, taking

opportunities, transforming challenges. 3.3. Challenges for SD in Vietnam

' Challenges for SD in Vietham \

1. Disaters, | 3.Biodiversit 5. Limited
CC risk, 2.Environme | y, natural 4. financial
vulnerabilit nt pollution resources Poverty resources
y degradation
y, J ) Y, J
4 N N N A
6. Policy 7.Intersec_tor|al 8. Science, 9.
collaboration, technology Weakness
and and . :
- stitution coordination not hightly of VN
limited developed people
- J L J J V),




lll. Building the new model of low carbon and resilient development, taking

opportunities, transforming challenges. 3

To take advantage of opportunities, transform challenges from PA, SF, Building and
implementing models of low carbon and resilient development with objectives:

Objectives pum

Mitigating GHG emissions to achieve the objectives of the
Paris Agreement on the climate (PAC);

Minimizing impacts and losses due to natural disasters, CC,
enhancing natural- social resilience, protection of
environment and planet Earth;

SD of economy, society, improving the living standards,
safety prosperous, wealthy and strong country, social justice,
democracy and civilization;

Sustainable use of natural resources and environmental
protection to develop a low carbon, high tolerance of climate
change and natural disasters

—

Developing the new growth models -low carbon, highly
resilient to CC and natural disasters in the context global
change




lll. Building the new model of low carbon and resilient development, taking

opportunities, transforming challenges. 3

L —> a. CCD smart and resilient economics and infrastructure
CCDR: climate change

and disaster (CCD)
response

b. Society of democracy, justice , and smart to CCD,
promoting core strengths, limiting weaknesses of natural
conditions, natural resources, environment of Vietham and
Viethamese people

c. CCD smart science and technology, human resources,
potentially transforming the challenges into opportunities for
sustainable development

d. Finance diversity, efficient use, meeting the requirements
of CC and disasters response.

SD: sustainable
development

e. CCD smart institutional, policy innovation; promoting
innovation and achievements in disaster prevention and CC
response in Vietnam and over the world.

—+f. CCDR and SD international collaboration




1. Understanding,
assessing, forecasting,
modelling interactions
global-social-human
systems; human-
environment

5. Smart response
global change,
harmony of global-
social-human
systems

2. Development of
SS and other
science, technology;
_ iInnovation,
3.6.Solutio knowledge transfer
for building and action, problem-
the model of solving, ...

ow carbon,

Knowing

4., Smart
governance:
International and
national institution,
policies, strategies,
collaboration and
coordination;
harmony of interests
and benefits of all
stakeholders

3.SS Human resource
development (vision,
innovation, skills...); SS
outcomes based
education and training
{e]gr=1



lll. Building the new model of low carbon and resilient development, taking

opportunities, transforming challenges. 3  Solutions

Climate and disaste

smart Human
resource, University

ed development
ycience, technolagies,
climate innovation\for

the building and

implementing the

new model of
development

CCDR: climate change
and disaster response

Governance,
Policies on the
building new modg
and CCDR

R

ational, regionat;
international
cooperation

SD: sustainable
development

Building new mode
of low carbon,
resilient growth for
SD

Economic, financial

Social network and
measures

power (innovation,
indigenous




IV. Lessons learned on climate change and disaster response

4.1. CCD and human activities Cause vulnerability of 3 systems —natural-social-
human

Vulnerability to CC and disasters: higher in coastal, mountainous, low-land, fast urbanization
areas, and in areas of multi hazard, low natural resilience, high poverty communities and
inappropriately anthropogenic activities

Engineering
& non-engineering
measures for CCDR,
, Social system living with CCD reduce
v vulnerability and
disaster risk

Global/ natural
system: resilience,
Sensitivity;

Human-social
system

egradation of
ature, human
loss

Urbanization,
migration and build up
industrial parks, social sectors
in highly potential effects

by disasters Increase
Vulnerability and disaster
risk

CCDV: vulnerability caused
by climate change and disaste

Human system




IV. Lessons learned on climate change and disaster response (CCDR)
4.2 CCDR Framework for sustainable development

CCDR Framework for SD

Research Object,
research content

Objectives Other Solutions:

. . v T < 2°C compared with
Evidence, scientific pre-industrial

basic and forecast v Security, DRR Institution, policy,

v Low carbon, resilient
of CCD society / management
Impacts, vulnerability, Finance, investment,
opportunities CLIMATE CHANGE, economics
DISASTERS
CCD Response | 3 HR development
measures: —
Safety Social network and

Strategy,Planning

Adaptation, DRR ) "
Mitigation > SD innovation

T \ Sustainability Engineering
4 A

Approach: Systems; Interdisciplinary integration; ecology, sustainable development;
Thinking and vision, linking global, act local matching




DISATSER RISK REDUCTION F RAMEWORK

Threats and pressures
from human activities
and natural processes

L) 1

+ Population Growth -Natural Vietnam:
+ Deforestation condition .

+ Road construction sensitive to CC, - Mountainous, ‘ - Natural resources
+The overlapping, disasters, poverty coastal, urban - Socio-econimic

lack of coordination -Rich in hazard: areas development
and scatter of typhoons, flood, t - National security
management ) .
Debris flows, - Nature conservation
+ Lack of plan for — -
disaster risk Landslide, CCD resilient country,
management (DRM) Erosion... <«—Sustainable Use of
and SD natural resources and
environment
protection

=

DRM and CCA (climate extremes and disaster forecasting, Risk vulnerability
assessment and mapping; warning systems, DRM system, mitigating, low

carbon and resilient society....)

Sustainable development, climate change and disaster (CCD)
resnonNnsSse



IV. Lessons learned on climate change and disaster response
4.4. Effective CCDR should be based on the Point of view of proactive

Based on S&T, Harmonious Integration, Integration of.
policies, benefit among interdisciplinar ZLSG?OD'fn;”;? .
institution, stakeholders, y, inter- P p

_ : b) natural and
strategies, between DDR sectorial social resilience

indigenous and CC bottom-up, top- ¢) Reducing bad

knowledge, adaptation; down impact and
social power approaches transforming
challenges into

Think globally, regionally, action locally (fours in situ)
Proactive response first
International effort and cooperation (exp. Y F Tong, 2018)+VN efforts




IV. Lessons learned on climate change and disaster response

4.5. Science based policy, management+ social network and innovation for CCDR

Science based policy, management+ social network and innovation

Policy,
management:
Orientation,
Science: Strategy, planning;
fundamentals, Adaptive,

interdisciplinary
nter-sectoral

Promoting,
ensuring,

odern and
indigenous
knowledge

Focusing on enhancing
disaster forecasting,
proactive response,
natural and social capittal
and resilience, sustainable
use of natural resource 2o

CCDR- climate change and

Social network and disasters response

innovation




IV. Lessons learned on climate change and disaster response

4.5. Science based policy, management+ social network and innovation for CCDR

Determine and utilize CC opportunities for science and technology and social
development, economic growth, human resources for SD

Highly Vulnerable Vietham can be a pioneer in CCD response through:
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IV. Lessons learned on climate change and disaster response

4.5. Science based policy, management+ social network and innovation for CCDR

H _ . . . r ] N
Suencg/technology policy collaboration is Transforming to a new growth
important for CCDR through: :
- model — sustainable, low carbon
""""""""""""""""""""""""""" and resilient development is:
Institutional and policy innovation: promoting \. » J/

effective CCDR, LC innovation (energy
efficiency, renewable energy...; low carbon

Transformation of climate change
development)

challenges into opportunities,

Integration of CCR and disaster risk reduction, implementing PAC;

overcoming challenges from CC, taking

opportunities from CC Overcome the shortcoming of

Vietnam natural and community
characteristics for CCDR and
sustainable development;

Implementing sustainable natural resource
use (Satoyama, Satomi,... models), climate
smart models

Incorporated and best measures
for climate change and disaster
response

Energy innovation realization: solar energy, bio
fuel, geothermal energy

Development of LCS, climate smart models
for CCDR and SD.



IV. Lessons learned on climate change and disaster response

4.6. More effective and sustainable response to CCD through new
model of low carbon and resilient development

1. Improving the accuracy of forecast of CC, disaster, extreme events (Assessing,
forecasting, quantifying impacts, vulnerability, adaptation of sectors, fields, areas,
natural resources to CC, distinguishing the impacts by CC and non CC)

2. Change mindset of communities (leaders, managers) about the models of low carbon
and resilience; considering CCD response is a smart business, dedication, safe and
sustainable development

3. Developing and enhancing efficiency of institutional, policy, governance for promoting
low carbon and resilient development models

4. Promote the better social power, innovation for breakthrough development

5. Development of original strength, reducing weakness of Vietnamese

6. Develop the human resources, fostering talents, science and technology about the
sustainable development model, low carbon and resilient society, smart model for CCD
response

7. Promoting financial mobilization through business and market mechanism

8. Promoting international cooperation and knowledge exchange

The most
important
conditions,
solutions
for building
low carbon
and
resilient
developme
nt model



V. Science and technology development for CCDR response

| INNOVATION FOR EFFECTIVE CCDR AND SUSTAINABLE DEVELOPMENT (SD) |

1. Improving accuracy of T
- . the CCD assessment and CCDR: climate
CCD: climate change and disaster R MOORI 1 (o) Change and disaster

CCD impacts and
vuIneFr)abiIity response
6. Constructing
and developing 2. Improving
low and highly efficiency, multi-
resilient and benefits of CCD
carbon growth adaptation

model

5. Taking
advantage of 3. Improving
opportunities and efficiency, multi-
transferring CCD benefits of CC
challenges into mitigation
development

. Responding 1o
CCD for SD and
securit



V. Institutional Policy Orientations for Proactive CC response, Resource

Management, & Environment Protection

E Focusing on proactive CCDR, building the sustainable, low carbon and
resilient society

1. Building up low- INDC: intended nationally

CCD: climate change and disaster carbon and highly Determined contributions
resilient growth model

6. Development of human 2. Integration of the of CCD
resources, science and response, green growth

technology for CCD (GG), Environmental
response Protection (EP), Natural

resources management

Instituti
onal

5. . Integration of CCD policy 3. For fully realizing INDC,
response and on: NDC, PAC, disaster

sustainable prevention plan and SD

development, security plan implementation
ensuring

of resources (finance, human '

resources, science and on Climate change
N A RLSILI  SD: sustainable development

and environmental protection



V. Institutional Policy Orientations for Proactive CC response, Resource

Management, & Environment Protection

E Focusing on proactive CCDR, building the sustainable, low carbon and

resilient society

7. To integrate clearly
. ' and effectively for
CCD: climate change and disaster adaptation &
mitigation

12. Adaptive, smart

governance for CCD 8. Insurance system

re_spglnse andf?\lD, | development for climate
Sustainable use or Natura change & disaster risk

Resources :
. ' . sharin
Environmental Protection 9

Instituti

onal 9. Socio-economic
: development planning,
: pO“Cy sectorial planning,

11. Climate smart olah land/resources use
model development planning based on CC
and implementation scenarios, sustainable use

of natural resources,
environmental protection

10. Mechanism of CCDR o
suported activities need to be CCDR: climate
transferent (Measuring — Change and disaster

response

Reporting — Validation -MRV)



Promoting cooperation,
developing and effective use of
national and international
resources, support, donors for
CCDR, SD

Continuing CCDR and
green growth strategies,
programs; Actively
preparing for effective
implementation of PAC for

SD.

Actively
preparing

Developing low-carbon and
highly resilient growth

VN should model to take opportunities
and transforming CCD
challenges towards

!mplemf_‘nt proactive CCDR and SD
iInnovative

Institutional policies on: solutions,
-Building a new growth model for
model, implementing PAC;
-CCD response -resources
sustainable use and
environmental protection;
- Climate smart governance
- Development of CCR

innovation and resources. CO n C I u S I O n S

Pioneers .
continue to model

Innovat
ion of:

Developing human and
financial resources, science
and technology, combined
with indigenous knowledge,
water civilization for CCDR
and SD




Thank you for your attention!



