
6/12/2019

1

Security solutions in the 
context of climate change in 

Vietnam and Japan

Dr. Nguyen Tai Tue

Climate change security

Short Introduction

Deputy Director of Key Lab.

1

2



6/12/2019

4

Contents

Module 1: Climate 
change adaptation 

solutions in Vietnam

Module 2: Climate 
change security in 

Mekong Delta, Vietnam

Module 3: Climate 
change mitigation 

solutions in Vietnam

Module 4: Development 
of smart model in the 

context of climate 
change

Module 5: Scientific and 
technological solutions

Module 6: Human 
resource development 

for climate change 
adaptation

Module 7: Development 
and improvement of 

climate change 
adaptation cooperation

Module 1
Climate change adaptation solutions 

in Vietnam

7

8



6/12/2019

5

Vietnam is one of the most vulnerable countries 
to climate change

MONRE, 2016

Sea level rise

MONRE, 2016

Vietnam is one of the most vulnerable countries 
to climate change
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MONRE, 2012

Year
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Heat waves
• Increased in number and magnitude, particularly, Central and 

Southern areas

Vietnam is one of the most vulnerable countries 
to climate change

MONRE, 2012

Typhoons
• Frequency: unclear trend
• Number of strong typhoons increases
• Typhoon season is later than usual and direction shifts to southern

Month Month

East sea
Impact

Vietnam is one of the most vulnerable countries 
to climate change
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Vietnam is one of the most vulnerable countries 
to climate change

 
 

2017

4.33 m 
Affected people 

395,000 
People in need 
of humanitarian 

assistance 

137,550 
Houses 

damaged or 
destroyed 

15 
Provinces 
severely 
affected 

US$ 996.9 m 
Estimated total 
economic loss  

WB, 2017

@Reuters

Vietnam is one of the most vulnerable countries 
to climate change

WB, 2017
WASH: Water, Sanitation and Hygiene

Disaster induced climate change threatening National security
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Drought
• Increased in number and magnitude, particularly, Central, highland 

and Southern areas
• River water level quickly decreases (MONRE, 2012)

Vietnam is one of the most vulnerable countries 
to climate change

Vietnam is one of the most vulnerable countries 
to climate change

WB, 2016

15

16



6/12/2019

9

Vietnam is one of the most vulnerable countries 
to climate change

Thạch Thảo - Theo Bloomberg

Floods
• Highly vulnerable areas: Red river delta, Mekong delta, Riverine 

estuaries of Central area
(Photo from internet)

Vietnam is one of the most vulnerable countries 
to climate change
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Economic loss by climate change

0

1000

2000

3000

4000

5000

Typhoon Flood Drought Landslide

Ec
o

n
o

m
ic

 lo
ss

 (
M

il.
 U

SD
)

0

500

1000

1500

2000

2500

3000

3500

N
b

 o
f 

k
il
le

d

1980 1983 1986 1989 1992 1995 1998 2001 2004 2007 2010
0

100

200

300

400

500

600

700

800

900

1000

1100

D
a
m

a
g

e
 (

m
il
. 

U
S

D
)

1980 1983 1986 1989 1992 1995 1998 2001 2004 2007 2010

Number of people 
death (grey bar); total 
economic loss (blue)

0
500
1000
1500
2000
2500
3000
3500
4000

0

5000

10000

15000

20000

25000

30000

1
9

8
9

1
9

9
0

1
9

9
1

1
9

9
2

1
9

9
3

1
9

9
4

1
9

9
5

1
9

9
6

1
9

9
7

1
9

9
8

1
9

9
9

2
0

0
0

2
0

0
1

2
0

0
2

2
0

0
3

2
0

0
5

2
0

0
6

2
0

0
7

2
0

0
8

2
0

0
9

2
0

1
0

2
0

1
1

2
0

1
2

2
0

1
3 T
h

o
u

s
a
n

d
s
 B

il
l.
 V

N
D

B
il
li
o

n
s
 V

N
D

Tổng thiệt hại (tỉ đồng) GDP (nghìn tỉ đồng)Total loss

Strategic viewpoints

• Viet Nam’s response to climate change must be closely attached to sustainable 

development toward a low-carbon economy

• To simultaneously adapt to climate change and reduce GHGs emission, 

focusing on adaptation in the early stage

• Response to climate change is a responsibility of the whole apparatus; the 

State’s decisive role in management must be highlighted, enterprises’ creativity 

and responsibility encouraged, socio-political and professional organizations 

and communities’ participation and supervision brought into full play; it is also 

necessary to make full use of internal forces and international cooperation

• Measures to cope with climate change must be systematical, integrated, 

interdisciplinary, interregional, and suitable to specific stages and international 

stipulations; they must be based on scientific foundations, traditional 

experience and indigenous knowledge; they must take into account socio-

economic effects as well as risky and indefinite factors of climate change
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Climate change security options

• Food security

• Water security

• Protecting and conserving forests

• Mitigating damages caused by natural disasters

• Greenhouse gas emission reduction

Climate change adaptation solutions for security

• Food security

 What is the food security?

 Can you propose the adaptation solutions for increasing 
food security in the context of climate change in Vietnam? 
Particularly, Mekong Delta are the most vulnerable area to 
climate change, but there is an important food producing 
for Vietnam 

 Discussion

21
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Climate change adaptation solutions for security

 Can you propose the adaptation solutions for increasing 
food security in the context of climate change in Vietnam? 
Particularly, Mekong Delta are the most vulnerable area to 
climate change, but there is an important food producing 
for Vietnam 

 Discussion

Quiz

• Can you give some ideas to increase the climate 
security of Mekong Delta?

 Adaptation

 Mitigation

23
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Food security

• Food security exists when all people, at all times, have physical and
economic access to sufficient, safe, nutritious and culturally appropriate
food to meet their dietary needs and food preferences for an active and
healthy life (World Food Summit 1996).

FAO, 2013

Land-use 
change

Economic 
growth

Urbanization

Population 
growth

Climate 
change

Agricultural 
systems

Reducing

Land area

Shift in food 

demand

Environmental

degradation

Satisfying basic 

needs of foods

Decreasing in crop 

productivities

Insufficient
Food security

Diet-related 
diseases

Disease

Under-
nutrition

Overweight

Double
burden

Un-safe
foods

Provide information on the relationship between land-use
change and double burden of undernutrition and overweight
in Vietnam population

Factors affecting Food security
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Agricultural products of Vietnam

Poverty rate (%)
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Food consumption
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Poverty rate (%)

Poverty rate (%)
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Undernutrition & micro-nutrient deficiency

Socio-economic 
categories:
1: the ‘‘extreme poor’’; 
2: the ‘‘poor’’, 
3 and 4: the 
‘‘intermediate’’ 
5: the ‘‘wealthiest’

Laillou et al. (2012)

ZnD: zinc deficiency, VAD: vitamin A deficiency

Undernutrition & micro-nutrient deficiency

Vietnam National Institute of Nutrition (2016)

Underweight Stunting
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Temporal change in stunting in children
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Vietnam National Institute of Nutrition (2016)

Food security index

https://foodsecurityindex.eiu.com/
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Food security index of Vietnam

Nguyen et al. (2017)

Food security index of Vietnam

Nguyen et al. (2017)
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Food security index of Vietnam

Nguyen et al. (2017)

Climate smart agriculture in Vietnam

Nguyen et al. (2017)
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Food security index of Vietnam

Nguyen et al. (2017)

Climate change adaptation solutions for security

• Food security

 To maintain a proper and sustainable lands for agricultural 

activities in all localities in order to guarantee food security 

in the context of climate change;

 To survey and change the cultivation and husbandry

structure in line with conditions of climate change and sea

level rising as well as ecological characteristics of specific

regions and localities, to make full use of all chances for

sustainable agricultural development;

41
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Climate change adaptation solutions for security

• Food security

 To research, develop and introduce biotechnologies, apply 

advanced production processes for a modern agriculture 

which can adapt to climate change;

 To build and perfect a network of controlling and 

preventing diseases for crops and domestic animals under 

conditions of climate change;

 To design regimes and policies, to strengthen insurance 

system for mitigating risks in agricultural activities.

Climate change adaptation solutions for security

• Food security

Smart agriculture Smart aquaculture

43
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Climate change adaptation solutions for security

• Water security

 Do you think Vietnam is a water security country?

 Discussion

 Proposing the adaptation measures for increasing water 
security in the context of climate change in Vietnam? 

Climate change adaptation solutions for security

• Drought
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Climate change adaptation solutions for security

• Drought recovery for Food security

WB, 2016

Climate change adaptation solutions for security

• Drought recovery for Food security

WB, 2016
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Climate change adaptation solutions for security

• Drought recovery for Food security

WB, 2016

Climate change adaptation solutions for security

• Drought recovery for Food security

WB, 2016

Funding per sector

Early 
Recovery

Food Security
Livelihood

14 M

5.8 M

2 M

1.7 M

1.2 M

1 M

Health

U n s pecified

Nutrition

WASH 16.5%

71.2%

39%

80.3%

4.9%

Sectoral share

53.8%

22.3%

8.1%

6.7%
Other

4.8%
4.3%
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Climate change adaptation solutions for security

• Drought recovery for Food security

WB, 2016

Laos

Cambodia

Drought Affected Provinces

Severely Affected Provinces

Saltwater Intrusion Affected Provinces

Bac 

Lieu

Tra

Vinh

Dak Lak

Dak Nong

Khanh

Hoa

Lam Dong

Hau

Giang

Tien Giang
Ben
Tre

Vinh

Kien

Giang

Ca Mau

Soc

Trang

Kon Tum

Gia Lai

Ninh 

Thuan

Binh Thuan

Long An

UN, SCI, VNRC

UN

UN

UN, SCI, AAV, VNRC

UN, AAV, SCI

UN, Plan, VNRC

UN

UN

UN

UN, AAV

UN, AAV

UN

UN, OXFAM, UMCOR, VNRC, Coca Cola

CRS, VNRC

UN, CARE, AAV, VNRC

UN

ADRA
AAV, VNRC

ADRA

AAV, 
Childfund, VNRC
AAV, Childfund

Swiss RC, SCI
VNRC, UN

UN

UN

UN

UMCOR, VNRC
Childfund, UN

UN, AAV 
Childfund
UN, CARE

CARE

UN, SCI

SCI

UN

OXFAM, VNRC

OXFAM, VNRC

UN, VNRC 

UN

UN, ADRA, VNRC

UN

UN, WV, VNRC

UN

UN

UN, VNRC

VNRC
AmCross

Long

CARE

CARE

UN, AAV

UN, AAV

Hanoi

Vietnam

Fund Management

Others

Red Cross

NGOs

GoV

UN

39%

32%

14%

11%

3%

Climate change adaptation solutions for security

• Water security
 To build the database of change and use of water 

resource in relation with climate change;

 To enhance international cooperation in researching, 
evaluating, and managing quality and volume of water 
resource as well as sharing transborder water profits;

 To design the master planning scheme of water resource 
in river watershed Bằng Giang-Kỳ Cùng, Red River, Mã-
Cả, Trung Trung Bộ, Nam Trung Bộ, Sesan-Srepok, Đồng
Nai-Sài Gòn, and Mekong;

 To set up and perfect standards and regulations for 
effective and multi-purposed exploitation and use of water 
resource in conformity with climate change and sea level 
rising;
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Climate change adaptation solutions for security

• Water security
 To improve, upgrade, repair and build irrigation works, 

hydroelectric plants, and systems of river dike and 
breakwaters which can effectively cope with floods, 
droughts, seal level rising, and salt contamination in the 
context of climate change;

 To complete general management processes and projects 
for scientific exploitation, protection and use of water 
resource in the context of climate change by 2050;

 To improve the management of water resource; to 
promote the realization of planning schemes and take 
synchronous measures for sustainable development of 
the country’s water resource in the context of climate 
change. This work must be in the main fulfilled by 2020 
and further completed in the following stages.

Climate change adaptation solutions for security

• Protecting and conserving forests

 Please write down the adaptation measures for Protecting 
and conserving forests in the context of climate change in 
Vietnam? 

 Discussion

53
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Climate change adaptation solutions for security

• Protecting and conserving forests
 To speed up the schedule of afforestation and re-afforestation 

projects, encourage enterprises to invest in planting economic 
forests. Up to 2020, it is necessary to establish, manage, protect, 
develop and use 16.24 million hectares of land planned for forestry 
activities in a sustainable way; raise the forest coverage to 45%; 
sustainably and effectively manage 8.132 million ha of production 
forests, 5.842 million ha of preventive forests and 2.271 million ha of 
special-use forests;

 To preserve biodiversity, protect and develop ecosystems and 
species which can well resist climatic changes; to protect and 
preserve genes and species endangered by impacts of climate 
change;

 To craft and realize programs on reducing greenhouse gas emission 
through efforts of minimizing forest loss and deterioration, managing 
forest in a sustainable way, preserving and improving forests’ 
absorption of carbon, and maintaining and diversifying local people’s 
livelihood as well as helping them to adapt to climate change;

Climate change adaptation solutions for security

• Protecting and conserving forests
 To design and implement programs on protecting and 

managing available natural forests, preventive forests, special-
use forests, and production forests;

 To design and implement models of green urban and residential 
areas;

 To craft and realize policies on engaging socio-economic 
sectors in sustainably protecting and developing forests and 
natural ecosystems in order to cope with climate change while 
improving the carbon absorption of these forests and 
ecosystems;

 To increase capacity and efficiency of systems for evaluating, 
forecasting, preventing, monitoring, supervising and urgently 
responding to forest fires.
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Climate change adaptation solutions for security

• Mitigating damages caused by natural disasters

 Please write down the adaptation measures for Mitigating 
damages caused by natural disasters, for example, flood 
and typhoon in the context of climate change in Vietnam? 

 Discussion

Climate change adaptation solutions for security

• Flood
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Module 2
Climate change security in Mekong 

Delta, Vietnam

Climate change adaptation solutions for security

 Can you propose the adaptation solutions for increasing 
food security in the context of climate change in Vietnam? 
Particularly, Mekong Delta are the most vulnerable area to 
climate change, but there is an important food producing 
for Vietnam 

 Discussion
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Module 2
Climate change security in Mekong Delta, Vietnam

Introduction

Deltas and megadeltas: hotspots for vulnerability
(IPCC, Climate Change 2007)

• 13 provinces and cities,
• Population: 17.66 million 

(19% VN) 
• Population density: 433 

people/km2.
• Rice export: 90% total VN
• Aquaculture: 60% total VN

(GSO, 2016)

1
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Factor affecting sustainable development and climate change response

Evolution of geology and geomorphology

J. Paul Liu et al., 2017

Factor affecting sustainable development and climate change response

Evolution of geology and geomorphology

Edward J. Anthony et al., 2015

MERIS 
images 
covering 
the period 
2003–2012

3
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Factor affecting sustainable development and climate change response

Geomorphological characteristics

ICEM, 2012

1 

2 

3 

 Low land, average elevation 3-5 m; slope 1 cm/km, little
mountain;

 The lowest land: Dong Thap Muoi, Long Xuyen
Quadrangle – Ha Tien, U Minh

Three submerging areas

1. Deep 
Submergence : 2-3 
m, accounting for 
800 thousand ha 

2. Average 
submergence: 0.5 -
2 m, accounting for 
500 thousand ha 

3. Shallow 
submergence: 
0.1 – 0.5 m, 
the rest of MK

Vulnerable to typhoon, flood, 
climate change, SLR

Factor affecting sustainable development and climate change response

Natural resources

Land resources

Biodiversity

Water resources

Surface water: 
• 450 billions m3 from outside; 22 billions m3 within MK
• Dried season: accounts for only 10% total water
• Average water discharge into MK: 12,900 m3/s
Ground water: 
• Groundwater layers, distributed in the depth from a 

few dozen meters to 500-600 meters
• Total natural reserve is approximately 21 million m3/day
• 2 million wells to exploit the groundwater (550,000 

large drilled wells)

5
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Factor affecting sustainable development and climate change response

Reduction of water discharge in river systems

Yadu Pokhrel et al., 2018

MK delta evolution: based on the suspended
sediments transported by river systems
Total suspended sediment at Karatie
(Cambodia) ~ 145-166 millions tons/year
+ Suspended sediments fill up the delta and
expand towards the sea

DAM 
SYSTEMS

• Accumulation of
suspended sediments;

• Significantly decrease
suspended sediment
tranported into MKD

• Significantly decrease
expansion toward the
sea

• Erosion
• Land 

subsidence
• Other 

hazards

Natural resilience

Social resilience

DECREASE

Factor affecting sustainable development and climate change response

Reduction of water discharge in river systems

Yadu Pokhrel et al., 2018
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• Total water discharge: 
1.87 billions m3/year

• Dried season: water 
flows are significantly 
decrease in Hau and 
Tien rivers
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Factor affecting sustainable development and climate change response

Reduction of suspended sediments transported by river systems

Ha et al., 2018

• Before the dam systems were built: 
o the suspended sediment transported by Mekong 

River was estimated to be 160 million tons.

• Before the dam systems were built:
o After the Manwan dam was built, the suspended 

sediment in river was significantly reduced in the 
downstream of the dam

o if all dams are being constructed and put into 
operation, 51% of the suspended sediment 
transported by the Mekong River downstream will be 
reduced; 

o if all the planted dams will be constructed, 96% of the 
suspended sediment transported by Mekong River 
will be reduced

Stability of river flows, canal flows and geological 
and geomorphological evolution of the MD

Kondolf et al., 2018

Factor affecting sustainable development and climate change response
Socio-economic characteristics – low adaptation to climate change

• 1990s: intensive development 
of rice farming
 Need to use >80% total water

• After 1999s: intensive 
development of aquaculture 
farming

• After 2009/2010: re-identified 
the role of rice development 
• Food security, implemented 3th

crops

Ảnh: Pham Van Tra

9
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Factor affecting sustainable development and climate change response
Socio-economic characteristics – low adaptation to climate change

Factor affecting sustainable development and climate change response
Socio-economic characteristics – low adaptation to climate change

11
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Factor affecting sustainable development and climate change response
Socio-economic characteristics – urbanization: reduce natural adaptation

www.lei.wur.nl/UK/

Factor affecting sustainable development and climate change response

Ngan et al, 2018Allison et al, 2017

Build dyke systems

Socio-economic characteristics – urbanization: reduce natural adaptation

13
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Factor affecting sustainable development and climate change response
Sand mining in the river systems

Brunier et al., 2014

Photographs showing industrial-scale 
sand extraction operations in 2012 

from the bed of the Bassac. 

Sand mining cause:
• Land subsidence
• Erosion
• Other hazards

Factor affecting sustainable development and climate change response
Impacts from groundwater extraction

Minderhoud et al., 2017
Land subsidence

15
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Climate change impacts

Sea level rise

Flooding areas

MONRE (2016)

Climate change impacts

Salinity intrusion

SIWRR (2010)

 

The irrigation canals in Hung Yen village, An 
Bien District, Kien Giang province

A rice field in Kien Giang province 
totally loss by salinity

17
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Climate change impacts

Salinity intrusion

A. Smajgl (2015)

Climate change impacts
Climate change projection and human activities

Sea level rise

Increasing water 
utilization

Decreasing rain 
levels within MK

Coastal areas: the rain water level 
decrease significantly

Climate change

Drought

Salinity intrusion

Dam building

POVERTY

MIGRATION

DISEASE

CONFLICT

19
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Climate change impacts
Climate change projection and human activities

Salinity intrusion (indicated by an 
increasing red colouration) for the all-
driver scenario, including 30 cm of sea-
level rise, development of all planned 
upstream reservoirs and irrigation 
schemes, and an increase in dry years

A. Smajgl (2015)

Climate change impacts
Projection of climate change and human activities

CONFLICT

Water resources 
and fertile 
suspended 
sediments 

decrease, climate 
change, disasters

Decrease land
resources

Increase 
population

NATURAL RESOURCES DEGRADATION

21

22



6/12/2019

12

Climate change impacts
Projection of climate change and human activities

POVERTY & MIGRATION

Disasters

El Nino

La Nina

Extreme weather: 
drought, typhoon, 
floods 

Climate change

Local communities don’t have enough land
resources, must be migrate to find new living places

Increase the distance 
between rich and poor

Constrains for poverty 
alleviation

Climate change impacts
Projection of climate change and human activities

POVERTY & MIGRATION

23
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Quiz

• Can you give some ideas to increase the climate security of Mekong 
Delta?

• Adaptation

• Mitigation

Orientations, models and solutions to towards sustainable development in the 
Mekong delta

1. Water 
resources

3. Human 
resources

2. Sediment 
transported 

from Mekong 
River

SD & 
CR

WATER RESOURCES/SEDIMENT TRANSPORTED 

FROM MEKONG RIVER

- Are decreasing

- Related hazards are increasing in both scale and 

intensity: sea level rise, river bank erosion, shoreline 

erosion, land subsidence, salinity intrusion

- Benefits and challenges from sea water/brackish 

water resources are increasing to impact significantly, 

leading to shift the coastal and estuarine ecosystems

- Human activities at the upstream of Mekong river are 

difficult to predict and control

HUMAN RESOURCES

- Management and utilization of natural resources and 
better response to challenges of climate change;

SD: Sustainable development
CR: Climate change response

General principles

25

26



6/12/2019

14

Orientations, models and solutions to towards sustainable development in MD

Recommended solutions for sustainable 
development in the context of climate 
change 2. Scientific and 

technological 
solutions

1. Policy 
solutions

4. Smart 
governance for 
climate change

3. Training 
human resources

Response to 
CC for SD

Taking 
opportunities, 
transforming 
challenges

Challenges, 
opportunities

CC smart 
management 
for resilient 

and SD

SD-sustainable development

CC- Climate change

SUSTAINABILITY

Conclusions

• The MD has an evolution based on a "dynamic system”

o Major components to stabilize its natural development: water flow and sediments transported by the
Mekong river system.

• These natural processes have been occurring for the last 8,000 years, but will be strongly
affected by:

o A decline in river flow from the upstream,

o Increase sea level rise and human activities

o Main impacts from climate change and human activities: dam construction, sand mining and water
utilization

o Sea level rise, climate change, natural hazards.

• Recommended solutions for sustainable development in the context of climate change

o Policies, scientific and technological solutions, education and training human resources and smart
governance.

o Promote extensively and comprehensively diplomatic solutions and international cooperation

• Building MD "Smart Water Resources governance" for sustainable development.
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Module 3
Climate change mitigation solutions in 

Vietnam

Quiz?

• What is climate change mitigation?

• What is Vietnam doing for mitigating climate 
change?
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GHGs emission facts

GHGs emission facts

median climate response 

full climate uncertainty 

(IPCC-COP20)
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GHGs emission in Vietnam
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Reducing GHGs emission in Vietnam

• Developing new and recycled energies

 To review, plan and develop hydroelectric projects 
properly for various purposes, so that the total output 
capacity of hydroelectric plants can reach 20,000-22,000 
MW by 2020;

 To renewable energy:

• wind energy, solar energy, tidal energy, geothermal energy, 
biofuel, and universal energy; 

• implement policies on engaging socio-economic sectors in 
applying and popularizing renewable energies;

• raise the percentage of renewable energy to 5% of the totality 
of energies by 2020 and 11% by 2050.

Reducing GHGs emission in Vietnam

• Saving and effectively using energies

 To restructure the economy through narrowing energy-intensive industries and developing energy-
efficient ones;

 To design and implement policies which support and encourage the effective use of energies in 
economic fields, especially in transportation, urban development, industry, and agriculture; to check and 
reject ineffective technologies which largely consume energies and create greenhouse gases. Up to 
2015, the plan on rejecting ineffective technologies must be finalized and issued;

 To research, develop and apply technologies, equipment and consumer goods which use energies 
effectively, consume non-fossil energies and create low emission, especially in transportation, urban 
development, industry and agriculture;

 To set up a sound energy valuing system for effectively using and saving energies and for development 
of new and recycled. A new energy valuing system must be issued in 2015;

 To introduce advanced technologies for increasing the output of electricity generation and reducing 
greenhouse gas emission at all newly-built thermoelectric plants; to apply small-scale electricity 
generating systems which use methane collected from dumping sites and other sources; to collect gases 
and make full use of redundant heat of industrial production factories for discovering and burning solid 
wastes for electricity generation;

 To improve the economical use and preservation of energies; to monitor and supervise the use of energy 
in energy-intensive industries; to apply standards on energy efficiency to energy-saving products and 
systems.
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Reducing GHGs emission in Vietnam

• Industrial production and construction:
 To research and apply new technologies of low greenhouse gas 

emission in industrial production; to speed up the replacement 
of fossil fuels with low-carbon ones; to popularize cleaner 
production, so that by 2020, 90% of industrial production 
facilities must use cleaner technologies and save energies, 
fuels, and materials;

 To enhance research and development of high technologies in 
key industries; by 2020, the added value of hi-tech industries 
must be raised to 42-45% of the total industrial production; to 
boost technological renovation through adopting high 
technologies and renewing 20% of machinery and equipment 
by 2020. The production value of hi-tech industries must be 
raised to 80% by 2050;

 To put forth and apply technical standards and norms of 
effective energy use in the production of materials and to 
construction projects.

Reducing GHGs emission in Vietnam

• Transportation:

 To plan the system of transportation and improve its quality to 
international standards; to develop means of public transport in 
urban areas while controlling the growth of individual means of 
transport. By 2020, the system of public transport must in the 
main satisfy the society’s demand for transportation. The 
modernization of a nationwide transport network and externally-
orientated transport corridor must be completed by 2050;

 To introduce fuels of low greenhouse gas emission to means of 
transport; to encourage buses and taxis’ consumption of 
compressed natural gas and liquefied gas, so that 20% of these 
vehicles will use such energies by 2020 and 80% by 2050;

 To set up and apply mechanisms and policies encouraging the 
use of energy-saving vehicles while getting rid of energy-
intensive ones.
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Reducing GHGs emission in Vietnam

• Agriculture

 To change methods of agricultural cultivation, use water, 
fertilizers and cattle-feed properly, manage and treat 
wastes from husbandry activities, develop and use biogas 
as fuels, reduce and reject out-of-date energy-intensive 
agricultural machinery. 

 To boost green agricultural production of low emission in 
order to guarantee sustainable development and national 
food security as well as facilitate poverty reduction: The 
reduction of greenhouse gas emission, agricultural growth 
rate and poverty reduction should be maintained at 20% 
every 10 years.

Reducing GHGs emission in Vietnam

• Waste management

 To make planning schemes for waste management in 
order to minimize recycle and reuse wastes for lower 
emission of greenhouse gases;

 To promote research and introduction of advanced waste 
treating technologies; to apply modern waste treating 
technologies in urban and rural areas; to strengthen the 
management, treatment and reuse of industrial and 
domestic sewage; by 2020, 90% of the total volume of 
urban domestic solid wastes should be gathered and 
treated, in which 85% is recycled and reused.

71

72



6/12/2019

37

Module 4
Development of smart model in the 

context of climate change

Climate smart agriculture in Vietnam

• Climate-smart agriculture (CSA) is an approach that 
helps to guide actions needed to transform and 
reorient agricultural systems to effectively support 
development and ensure food security in a changing 
climate.

• CSA aims to tackle three main objectives: 
 sustainably increasing agricultural productivity and 

incomes; 

 adapting and building resilience to climate change; 

 reducing and/or removing greenhouse gas emissions, 
where possible.

• CSA provides the means to help stakeholders from 
local to national and international levels identify 
agricultural strategies suitable to their local conditions.
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Factors affecting food agriculture development in 
Vietnam

Nguyen et al. (2017)

Factors affecting food agriculture development in 
Vietnam

Nguyen et al. (2017)
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Factors affecting food agriculture development in 
Vietnam

Nguyen et al. (2017)

Factors affecting food agriculture development in 
Vietnam

Nguyen et al. (2017)
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Factors affecting food agriculture development in 
Vietnam

Nguyen et al. (2017)

Economic of agriculture in Vietnam

Nguyen et al. (2017)
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Impact of climate change on Agriculture

Nguyen et al. (2017)

Impact of climate change on Agriculture

Nguyen et al. (2017)
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Impact of climate change on Agriculture

Nguyen et al. (2017)

Impact of climate change on Agriculture

Nguyen et al. (2017)
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Climate smart agriculture practices

• Smart water and irrigation management

 installing water saving irrigation techniques

• drip or sprinkler irrigation

Ninh Phuoc 
district, Ninh
Thuan province

Climate smart agriculture practices

• Smart water and irrigation management

 installing water saving irrigation techniques

• drip or sprinkler irrigation

Ninh Hai district, 
Ninh Thuan
province
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Climate smart agriculture practices

• Smart water and irrigation management

 installing water saving irrigation techniques

• drip or sprinkler irrigation

Coffee farm
DakLak province

Climate smart agriculture practices

• Smart water and irrigation management

 implementing moisture-preserving practices

• mulching (cassava)

87

88



6/12/2019

45

Climate smart agriculture practices

• Smart water and irrigation management

 alternate wetting and drying (AWD) systems in rice

 input-saving techniques in rice production

Climate smart agriculture practices

• Smart water and irrigation management

 alternate wetting and drying (AWD) systems in rice

 input-saving techniques in rice production
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CSA practices contributing to food security

CSA practices contributing to food security
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CSA practices contributing to food security

CSA practices contributing to food security
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CSA practices contributing to food security

CSA practices contributing to food security
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CSA practices contributing to food security

CSA practices contributing to food security

Coffee
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CSA practices contributing to food security

Quiz

• What will you do to contribute CSA in Vietnam?

 Research & Development (R&D)

• What are the opportunities and challenges of CSA 
in Vietnam?

• What are the methods to evaluation the smartness 
of CSA?
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Smart response model to floods

3. Enhancing 
Flood Release 

Capacity 

4. Shifting of 
Cropping 
Calendar 

5. Other: floating  
Child care centers, 
school, hospital…

1. Building Safe 
Residential Areas 

for people 

2. Building flood 
proofing houses 

Smart agriculture Smart aquaculture

Housing design

Low-carbon societies development in Vietnam

• More efficient use of energy
 Building design and systems

 Industrial processes 

 Transportation systems 

 Electric power systems

• Reducing demand for energy-intensive goods & services

• Greater use of low-carbon and Zero-carbon energy
 Increasing use of Renewable energies: solar, wind, water, biofuel, hydrothermal 

energy, …

 Natural gas;

 Grid-charged batteries for ground transportation

 Heat pumps for building furnaces and boilers

• Improved carbon sinks
 Reduced deforestation and improved forest management  and planting of new 

forests, especially mangrove

 Capture and sequester CO2 directly from ambient air to geological structure and 

formation: assessed the high potential areas….

• Lifestyle and behavioural changes
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Low-carbon societies development in Vietnam

Low-carbon societies development in Vietnam

SNRU

Nature 
harmo-
nious

society

Green 
technology

Low carbon 
technology/J

CM

Green 
growth

Low carbon 
production

Low carbon 
environment

Green 
life

Low carbon 
activities

Low carbon 
life

Low waste 
life

CC and 
LC 

innovation 
based

Low 
carbon 
society 
scenarios

Climate 
change 

mitigation

High 
efficiency 
of SNRU

Low waste 
society

Energy use 
change 

based on LC 
criteria

Sustainable 
and resilient-

ecosystem/soci
ety

SNRU- sustainable natural resource use
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Low-carbon societies development in Vietnam

GW High temperature

Heating water Keeping heat of water by 2 
layers of glass

Green house effect

Two layer glass tank 
warming water

(Ngo Quoc Tuan, 
Da Mai Comm, Bac Giang Prov.)

Smart Water warming systems – Saving energy

Low-carbon societies development in Vietnam

Transfering agriculture waste into gas

GWAgriculture

Burned in low O2 tank

CO2 emission 
(43.1% of total 

emission in Vietnam)

Used as energy with 10 
times more efficiency 
than burning waste

B.1. Vegetable 
waste Reduce CO2

Gas
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Low-carbon societies development in Vietnam

Transferring agriculture waste into gas

130.000 biogas 
cellars built

Biotechnology (breakdown of 
organic matter in the absence 

of oxygene)

B.2. Other organic waste 
(manure, sewage,...)

Biogas (~510,952 
carbon certificates)

Decreasing 5 tons CO2 / 
household / year

Module 5
Scientific and technological solutions
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Scientific and technological solutions

Investment in Renewable energy

Type of 
Energy

Current FiT Offtake 
Period

Type of project Regulation Effective date

Wind 8.5 cents 20 years Onshore Circular No. 02 28/2/2019

Wind 9.8 cents 20 years Offshore Circular No. 02 28/2/2019

Biomass 5.8 cents 20 years Combined Heat Power Technology Decision 24/2014 10/5/2014

Biomass 7.3 – 7.5 cents 20 years avoided cost tariff for other 
technologies

Decision 24/2014 10/5/2014

Waste to 
Energy

10.05 cents 20 years Direct burning/Incineration Decision 31/2014 20/6/2014

Waste to 
Energy

7.28 cents 20 years Biogas from landfill Decision 31/2014 20/6/2014

Solar 9.35 cents 20 years on-grid solar power projects that 
achieve commercial operation date 
(“COD”) prior to 30 June 2019 
(except projects in Ninh Thuan
province)

Decision 11/2017 From 1/6/2017 to 
30/6/2019

Solar 6.67 to 10.87 
cents
(still under 
proposed 
stage)

20 years depending on the type and location 
of the project. 

The new regulation divided the FiT
into 04 zones

New tariffs have 
been proposed, 
which are 
currently under 
discussion

from 1 July 2019 
through 30 June 
2021.
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Low-carbon societies development in Vietnam

• Wind energy

 Bac Lieu province: nearshore

 Tuy Phong district, Binh Thuan province: 

Province n Total power (MW)

Ca Mau 5 350

Bac Lieu 2 241.2

Soc Trang 6 1578

Tra Vinh 6 270

Ben Tre 11 1230

Binh Thuan 26 1516.5

Ninh Thuan 5 43903.2

Binh Dinh 3 112.1

Quang Tri 4 110

Quang Binh 2 300

Total 70 49611

Low-carbon societies development in Vietnam

• Wind energy

 Bac Lieu province: nearshore

 Tuy Phong district, Binh Thuan province: 

1%0%3%1%2%
3%

89%

0%0%1%

Total power

Ca Mau Bac Lieu Soc Trang Tra Vinh Ben Tre

Binh Thuan Ninh Thuan Binh Dinh Quang Tri Quang Binh
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Low-carbon societies development in Vietnam

Investment in Solar energy

Low-carbon societies development in Vietnam

Investment in Solar energy

0

5
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20
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30

n
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Low-carbon societies development in Vietnam

• What is biomass energy? Can you give some 
examples?

Investment in biomass energy

Low-carbon societies development in Vietnam

Investment in biomass energy
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Low-carbon societies development in Vietnam

Investment in biomass energy

Low-carbon societies development in Vietnam

Investment in biofuel

https://www.asiabiomass.jp/english/topics/1105_03.html
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Quiz

• Do you think the development of wind energy/solar 
energy will has some positive and negative 
impacts on national security of Vietnam?

Quiz

Conflicts of local people
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Quiz

https://laodong.vn

National security

Tuy Phong, Binh Thuan District
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Low-carbon societies development in Vietnam

Energy efficiency in factories, hospital, schools, building etc

Low-carbon societies development in Vietnam

Japan Leading low carbon technologies, etc.
and implementation of mitigation actions

Vietnam

MRV methodologies will 
be developed by the 

Joint Committee

Credits
Used to achieve
Japan’s emission 
reduction target

JCM projects

GHG emission 
reductions/re

moval

Note: MRV: measurement, reporting and verification
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Low-carbon societies development in Vietnam

Low-carbon societies development in Vietnam
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Low-carbon societies development in Vietnam

Low-carbon societies development in Vietnam

• To promote cooperation between academia with 
enterprises
 Research and development:

• low carbon technology, green technology; high efficiency of energy 
production, use and management;

• prioritization of JCM projects;

• measures for JCM implementation.

 Promotion mechanism for transferring the  LC technology and 
energy efficiency use/management technology

• To promote education-research and transfer
 Development of  capacities in low carbon society development, 

Ecosystem, Environment, Economy NEXUS and JCM 
implementation and consultancy and knowledge transfer based on 
research, learning by doing, project and case study 

 Better use of existing and trained human resource: how to be 
used such to be trained and educated! 
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Low-carbon societies development in Vietnam

• To promote public-private partnership cooperation

 Open information on policy and institution and methodologies 
of JCM development  to enterprises

 Close connection between Government-Academia- Business 
(TECHNOPOLIS):

• Japanese businesses/ industries/academia/governmental 
departments;

• Vietnam policy maker/manager, private sector and businesses, 
academia and education institutions

 Policies and mechanism promoting low carbon society and 
JCM  Technoloplis

Homework 1

• Read the paper and we will discuss on the topic of 
adaptation to climate change and sea level rise in 
Mekong delta, tomorrow?
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Homework 1

Finding problems

• What do the action plans of Dutch-Vietnamese MKD plan, JICA, 
Vietnam Gov. support?

• What is negative impacts sea dyke on the evolution of the MKD?

• What are the soft measures?

• What we should do to keep the food security target?

• What are the recommendations for all-driver scenario?

• What are the recommendations for hard adaptation scenario

• What do you think the best solutions for MKD adapts to climate 
change?

• What is different between stakeholder views and households in 
term of outmigration?

• What methods are used to measure household-level 
vulnerability?
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Finding problems

• What do the action plans of Dutch-Vietnamese MD 
plan, JICA, Vietnam Gov. support?

Build seadyke systems

Finding problems

• Effects of dyke systems on the salinity levels
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Finding problems

Salinity intrusion (indicated by 
an increasing red colouration) 
for the all-driver scenario, 
including 30 cm of sea-level 
rise, development of all 
planned upstream reservoirs 
and irrigation schemes, and 
an increase in dry years

Finding problems

Recommended land-use change 
for the all-driver scenario, which 
includes 30 cm of sea-level rise, 
development of all proposed 
upstream reservoirs and irrigation 
streams, and an increasing 
number of dry years
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Finding problems

Recommended land-use change 
for the hard adaptation scenario, 
which includes the upgrade of 
existing sea-dykes and the 
construction of major estuary 
sluice gates in Cai Lon, Cai Be, 
Ham Luong and Co Chien

Finding problems

Ability of households to replace income losses in Tra Vinh, Can Tho and An Giang 
based on an integrated simulation model

137

138



6/12/2019

70

Finding problems

Homework 2

• Can you describe an examples of CSA in Vietnam? 
Please demonstrate the following:

 Contribution of this CSA to food security

 Opportunities and challenges of this CSA
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Homework 3

• Can you propose a indicator set to evaluate the 
climate change security in Vietnam?

Homework 3

• Climate change security 
analysis allows decision 
makers to anticipate and 
respond to future crises.

Identifying appropriate indicators to
measure security levels are very 
important.

It plays an important role in 
predicting the onset of danger 
situation and can facilitate an 
appropriate response.

In order to intervene and reduce 
threats, existing risks and increase 
the security level. 

141

142



6/12/2019

72

Homework 3

• A security indicator helps to understand the probability of 
danger.

 A good indicator should alert decision-makers to a problem 
before it gets too difficult to fix. 

• a way of characterizing the dimensions of climate 
change security;

• a pointer to how levels and causes of climate change 
security are changing. 

Homework 3

• A variety of indicators may be used to assess the various 
dimensions of climate change security.

 Different pieces of data (or indicators) help us to understand 
different causes of climate insecurity and predict how these 
change over time. 

Food 
security

Water 
security

Energy 
security
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Homework 3

• indicator set to evaluate the climate change security

Dimensio
ns

Indicators Variables Data 
sources

Unit Calculating 
methods 

Food 
Security

Water 
security

Energy 
security

Homework 3

• indicator set to evaluate the climate change security

Dimension
s

Indicators Data 
sources

Calculating 
methods 

Food 
Security

Water 
security

Energy 
security
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Module 6
Human resource development for 

climate change adaptation

Human resource for CC response

THE  NATIONAL LEVEL
1. Establishing National Committee for Climate 
Change
2. Establishing National Steering Committee on  
National Target Programme to respond to climate 
change
3. Coordinating the implementation of other 

programmes

THE  PROVINCIAL LEVEL
1. Steering Committee in responding to climate 

change
2. Standing Committee in responding to climate 

change

THE  UNIVERSITIES/INSTITUTIONS
1. Programs/Subjects related to climate change

HUMAN 
RESOURCES 

1. Managers
2. Researchers
3. Lecturers
4. Consultants
5. ….
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Human resource for CC response

• Policies to strengthen human resources

 The implementation of human resource training and 
development for climate change will be difficult, but it is an 
important political task.

 It is necessary to create opportunities for scientists, 
especially young scientists, to engage in climate change 
research so that they can get new knowledge in climate 
change research and gain experience in working with 
leading climate change experts. 

 Accurate research results on climate change will be an 
important basis for updating and improving the database 
on knowledge on climate change, and textbook materials 
for training and human resources development. 

Education for CC response

• Both success and 

failure

• Sharing experiments

and lessons learned

• Sharing further ideas

Education and awareness
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Module 7
Development and improvement of climate 

change adaptation cooperation

Climate change committee of Vietnam

GOVERNMENT

NATIONAL CLIMATE CHANGE COMMITTEE  

MOF MPI MOC MOIT MOTMONRE MARD

Offices of CC 

Programmes 
Office of NCCC 

Office of CC NTPRCC

Office of CC SPRCC

Line 

depaetments in 

provinces

International 

organisations 

& NGOs

Community 

groups

Direct line of command/ reporting 

Cooperation/ Partnership
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Vietnam Policies and Legal Documents on 
Climate Change

1. The PM’s Directive on organizing the implementation of 
the Kyoto Protocol under UNFCCC11;

2. The plan for organizing the implementation of the 
Kyoto Protocol under UNFCCC for the period 2007 –
2010;

3. The National Target Program for Responses to Climate 
Change (NTP) 2008; 

4. National strategy on climate change 2011;
5. National target program on climate change for the 

period 2012 – 2015;
6. National Action Plan on climate change for the period 

2012 – 2020;
7. National Green Growth Strategy 2012;
8. Project for management of GHG emission and carbon 

credit trading activities to the world market 2012;

Vietnam Policies and Legal Documents on 
Climate Change
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Vietnam Policies and Legal Documents on 
Climate Change

Climate change and policy development

Awaren
ess

Global responsibility, 
adaptation prioritised, 
mitigation was not a 

priority

Vital to socio-economic 
development, actively respond 
to climate change, change of 

development path

Policies
Adaptation, awareness 
raising, development of 
policies and institutions

Climate change as development 
issue, adaptation and mitigation 
are both prioritised, domestic 

and international efforts

Actions
Scenarios, assessment, 

action plans, 
awareness raising

Adaptation and mitigation 
implemented in parallel, 

enhance R&D, complete policies 
and improve capacity
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National Climate Change Strategy

Strategic tasks

A. Adaptation

1: Actively respond to natural disasters and monitor climate change

2: Ensuring food security and water security

3: Respond to rising sea levels for vulnerable areas

B. Mitigation + Adaptation

4: Protection and sustainable development of forests and biodiversity conservation for effective
response to climate change

C. Mitigation

5: Reducing emissions and enhance greenhouse gases sequestration to contribute to the
protection of the Earth's climate system

D. Cross-cutting

6: Strengthen the Government's leading role in responding to climate change

7: Develop measures for communities to effectively respond to climate change

8: R&D in science and technology to serve responding to climate change

9: Strengthen international cooperation and integration in global community on climate change
issues

10: Diversification of financial resources and investment for responding to climate change

National Climate Change Strategy

IMPLEMENTATION PHASES

• From now to 2012:

 Urgent and unpostponable adaptation activities;

 Capacity building, strengthening science and technology R&D

 Review, adjust and supplement mechanisms and policies in accordance with domestic 
and international conditions.

• 2013 - 2025:

 To become an industrialized country, strengthen adaptation and mitigation activities in 
association to socio-economic development of the country.

• 2026 - 2050:

 Reduce GHG emissions become principles of socio-economic development activities.

 Strategy will be reviewed and adjusted, supplemented with new development thinking in 
order to develop and strengthen low-carbon economy with high resilience to the impacts 
of climate change.
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Intended Nationally Determined Contribution

ENERGY

Transportation
(GHG emission mitigation)

GHGs emission mitigation

Unconditional 
contribution

8%

Conditional contribution 
(International support)

25%

(GHG emission 
mitigation)

AGRICULTURE

(GHG emission 
mitigation)

WASTE

(Increase C storage 
and absorption)

LULUCF

Intended Nationally Determined Contribution

29.46

6.36 4.16
22.67

62.6565.93

45.78

20.23

66

197.94

Energy Agriculture Waste LULUCF Total

Unconditional contribution

International support

TOTAL GHGS REDUCTION (MILLION TONS CO2)

Important roles of International support for INDC of Vietnam
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Implementation of the Paris Agreement (PA)

International collaborations

Circular 17/2015/TT-
BTNMT by MONRE dated 
06 April 2015 on guidelines 
for the implementation of 

JCM projects

 Rules of procedure
 Guidelines for the 

implementation of JCM 
projects

 Others…

Government of VietnamGovernment of Vietnam Government of JapanGovernment of Japan

Joint Committee
(02 Co-chairs)

 Vice Minister of 
MONRE (co-chair)

 MONRE
 MOIT
 MOF
 MPI
 MARD
 MOC
 MOST
 MOT

 Minister of Japan 
Embassy in 
Hanoi (co-chair)

 MOEJ
 METI
 Other agencies

JCM Secretariat

Vietnam’s 
DMHCC

Japan’s Mitsubishi 
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Climate change response policy in Vietnam

How do we identify relevant international and national policies 
and governance on CC?

What are impacts of CC policies and governance on sustainable 
development at the international and national levels?

How to evaluate the impacts of CC policies? 

How to collaborate in proposing solutions to promote the 
national and international policies on CC ?

Role of academia, education and research framework on Policy 
and Governance for CC response. 

Key issues:
• Current status of policies & 

governance on CC.

• Best practice, experience.

• Low-Carbon Climate Resilient 
Development. 

• Impact of CC policy and gov

• Role of Science in CC policy 
and gov.

Panel 4: Policy and Governance of CC response & sustainability

Interview questions

• You can choose one of below questions

1. Can you demonstrate the climate change is 
threatening Vietnam security? Give an example.

2. What are the main drivers to threaten the security of 
Mekong Delta. What should we do for increasing 
security of Mekong Delta from climate change and 
human activities?

3. Can you propose the adaptation solutions for 
increasing food security in the context of climate 
change in Vietnam? Particularly, Mekong Delta are 
the most vulnerable area to climate change, but 
there is an important food producing for Vietnam?
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